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PREFACE

The OP-01 document is organized as a series of flight and system reports.  The Assembly and Operations Support Plan, SSP 50075, describes the process performed by the Prime Contractor to integrate station operations data and develop deliverable operations products in support of the station program.  The flight reports provide the recommended operational techniques and methodology required to assemble, activate, checkout and operate the United States On-orbit Segment (USOS) and International Partner (IP) elements.  The Systems Data Report, consisting of 16 books, documents operational data by system.  The structure of the OP-01 document is shown below.  These reports are accessible on the Operations Data Development & Integration website (http://iss-www.jsc.nasa.gov/ss/issapt/oddi/).
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FLIGHT 1E REPORT

LIST OF CHANGES

December 15, 2003

It should be noted that the functional flow of Flight 1E reflected in this report does not include any Return To Flight modifications as suggested by the Columbia Accident Investigation Board.

Block Updates were made to Section 3.6 in this revision of the 1E OP-01 Flight Report to include the following:

· Data resulting from the closure of issues written at the Stage Integration Review (SIR) 10 Line by Line review held 17-25 June 2003.

· Redlines made to the initial release of the 1E OP-01 Flight Report based on comments made by participants at the SIR 10 Line by Line review.

· Include technical data from the Boeing subsystem teams, MSFC/Alenia and ESA/EADS received after the publication of the initial release of the 1E OP-01 Flight Report.

Significant changes in this revision to the procedure inputs include:

· Addition of functions to enable Caution & Warning messages to the C&C MDM for Columbus equipment.

· Addition of function to open Centerline Berthing Camera System cover flap on Columbus thermal cover via EVA

· Addition of function to configure the USOS High Rate Frame Multiplexer (i.e., activate Ku-Band, as required) prior to activation of the Columbus High Rate Multiplexer. 

· Addition of functions to reconfigure housekeeping telemetry packets and synchronize ground/on-orbit activities during activation of Columbus systems, as required.

· Addition of function to install Portable Workstation in Node 2.

· Addition of function to perform Node 2 starboard MPEV leak check.

· Addition of function to open Columbus nitrogen line shut off valves.

· Addition of function to perform Node 2 port MPEV leak check (overnight on Flight Day 4) .

· Addition of function to perform minimum checkout of  SOLAR and EuTEF payloads.

· Updates to function to reconfigure Columbus payloads for nominal on-orbit operation.

· Addition of function to perform activation and minimum checkout of ISPRs.

· Addition of function to relocate ETC ISPR from Rack Bay O3 to Rack Bay O2.

· Deletion of function to activate Columbus payloads for nominal on-orbit operation.

· Updates to PUI data and expected values for telemetry.

· Update of all references to “Integrated Cargo Carrier – Lite” to generic “Unpressurized Carrier” due to uncertainty of the carrier design details at this time.

Closed SIR issues affecting this document include:

· SIR10-0007:  Slidewire and Trunnions/Scuffplate Thermal Covers

· SIR10-0015:  Columbus IVA Power Connections to Node 2 on 1E **

· SIR10-0022:  May Standard Out Update **

· SIR10-0029:  Node 2 MDM Command Instances for VTC/PDU Activation

· SIR10-0031:  External Payload Activation **

· SIR10-0035:  Provide Missing Payload Data **

· SIR10-0043:  Obtain from ESA, the Columbus WPA delta pump pressure Measurement

· SIR10-0044:  Supplemental Information from ESA to support 1E OP-01

· SIR10-0045:  ESA Provide Part Numbers for VCA Interconnection Cables and Caps **

· SIR10-0050:  ESA Provide Part Number for Knee Braces and Capture Mechanisms

· SIR10-0051:  ESA Provide Ground Strap/Stowage Locator and Part Numbers

· SIR10-0052:  ESA Provide Part Numbers for Hardware in 1E OP-01 Function 1E.133

· SIR10-0053:  Is Ops Constraint Required to Demate Columbus LTA Cables from Orbiter Prior to Providing SSRMS Power to Columbus PDGF

· SIR10-0054:  ESA Provide TCS Leak Check Procedure

· SIR10-0055:  ESA Provide Part Numbers for ISPR Jumper and UIP Connector Caps

· SIR10-0056:  New 1E OP-01 Function for ETC ISPR Relocation

· SIR10-0063:  Mistaken Deletion of Power Inhibit

** Closure submitted
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1. tc "1.0  INTRODUCTION"INTRODUCTION

The International Space Station (ISS) is assembled in stages, with each stage delivering new hardware and software to increase Station capabilities.  Each Station stage configuration must be a viable vehicle able to maintain its orbital life while providing the necessary resources to operate its equipment.  In addition, each stage must accommodate further Station assembly on subsequent flights.

This report provides the integrated operational data for the United States On-orbit Segment (USOS) and International Partner (IP) elements necessary to complete staging for Assembly Flight 1E.  

1.1 tc "1.1  PURPOSE"PURPOSE
The purpose of this report is to provide the recommended operational techniques and methodology required to assemble, activate, checkout and operate the USOS and IP elements during Assembly Flight 1E staging.  This report provides the basis of USOS and IP element operations procedure input documentation supporting the Stage Integration Review 10 (SIR 10) for Assembly Flight 1E.  The data provided in this report will also aid in the development of mission rules, timelines, commands and telemetry requirements, crew and flight controller training procedures, as well as flight procedures.

1.2 SCOPE
This report provides currently available procedural input data relevant to the installation and integration of the Columbus module with the Node 2/USOS, and the initial activation and checkout of Columbus equipment/systems.  Boeing Houston generated all Boeing operational data for USOS interfaces (except Node 2).  Alenia, in conjunction with the NASA-MSFC Nodes Project Office, supplied the operational data for the Node 2 interfaces.  The European Aeronautic Defense and Space Company (EADS), in conjunction with the European Space Agency (ESA), supplied operational data for the Columbus module interfaces.  All of the operations data is integrated into the 1E OP-01 Flight Report by Boeing Houston.  Other required data are included in the report by reference using pointers, termed Pointer Functions (PFs), to procedural information in the OP-01 Systems Data Reports (SSP 50075-SYS, Books 2-16), existing NASA-JSC Mission Operations Directorate (MOD) Systems Operation Data File (SODF) procedures (with version date most applicable to operations documented in this OP-01), or existing Logistics Support Analysis Record (LSAR) maintenance procedure inputs.

The operational data for the external interfaces [Earth to Orbit Vehicles (ETOV), Extravehicular Mobility Unit (EMU), United States Ground Segment (USGS), etc.] will be provided separately by the responsible party.  The NASA-JSC/MOD will integrate these inputs at the procedure execution level.  This document will consider the interface between the USOS/Node 2, Columbus, and each of the external interfaces when applicable. 

The flight operations of a stage include the launch of an ETOV, rendezvous and docking, joint vehicle operations, assembly, activation and checkout, and ETOV departure and return to Earth.  Any assembly operations that occur after ETOV departure will also be considered flight operations.  The flight operations are documented in section 3.0 of this report; including the installation of the Columbus module on Node 2. The majority of the data that is provided in this report reflects that which is associated with the assembly operations that support Columbus to Node 2 integration and the functions associated with, or directly addressing Columbus systems activation.

The Space Station operations include the ground and on-orbit operations necessary to achieve the stage objectives.  Space Station operations begin with the departure of the ETOV and conclude with the launch of the next ETOV.  The Columbus module Space Station operations are documented in this 1E OP-01 Flight Report.  The USOS Space Station operations are documented in the Systems Data Reports.  

The nominal system operations consist of the procedures and actions that sustain systems, payloads, and the crew while on-orbit.  Nominal systems operations are continuous and occur during both parts of the stage.  However, this report will address only the nominal systems operations that occur after the departure of the ETOV.  Therefore, the nominal USOS system operations are documented in the Systems Data Reports.
For purposes of this report, it is assumed that all key ISS systems critical to the accomplishment of Flight 1E assembly operations have been checked out and their functionality has been verified.  It is also assumed that the ISS is configured to support the upcoming operations consistent with the Station configuration requirements for rendezvous and docking.  These verification and configuration activities are not addressed in this report.

1.3 AUTHORITY

This report is written in accordance with the Assembly and Operations Support Plan (SSP 50075) as authorized by the Space Station Program.  It is prepared, issued, and maintained by Boeing Houston per Data Requirements OP-01 of contract NAS15-10000 dated November 15, 1993.

1.4 REPORT ORGANIZATION
This report contains the following sections:

Section 1:  Introduction - introduces the reader to the purpose, scope, authority and report organization, and summarizes the analysis.

Section 2:  Documentation - lists documents applicable to the operational analysis.

Section 3:  Flight Operations - provides operational data to support Assembly Flight 1E.

Appendix A – Abbreviations and Acronyms

Appendix B – Glossary of Terms

Appendix C – Flight 1E Functional Listing

1.5 SUMMARY OF ANALYSIS

The Assembly Flight 1E operational analyses, represented in this report, were performed in accordance with the Flight 1E MOD Operations Plan [MOD Flight 1E Operations Baseline (18 September 2002) as modified by the working STS-122 (1E) Flight Plan – Summary Timeline, presented at the EJOP #5, 15-19 September 2003], as constrained by the Technical Baseline maintained by Boeing-ISS.  

Major systems operations, developed by Boeing and the IPs, are presented in this document in the chronological order considered appropriate for installation of the Columbus in order to support the associated major objectives. All of these activities are presented in a logical sequence, but the sequence may be considered flexible based on operational considerations, as long as operational constraints are not violated.

1.5.1 OPERATIONAL BASELINE VS TECHNICAL BASELINE
The NASA-JSC/MOD Joint Operations Panel (JOP) developed the MOD Operations Baseline for Flight 1E.  The MOD Ops Baseline consists of the following major sections: 

1. Flight Summary and Summary of Major Changes,

2. Assumptions: consisting of Flight-Specific Programmatic assumptions in Part 1, Station Configuration 1E MOD Derived assumptions in Part 2; and Flight-Specific MOD Derived assumptions in Part 3,

3. Assembly Overview (including Issues/Concerns),

4. EVA Summary.  

The STS-122 (1E) Flight Plan – Summary Timeline is also developed and maintained by the NASA-JSC/MOD JOP.  

The Technical Baseline for SIR-10 (1E, UF-3, UF-4, UF-5) is maintained by the Boeing-ISS Project Engineering/Requirements Baseline Team.  This technical baseline consists of Program Changes to the Technical Baseline Document.

The sequence of activities and the associated procedure inputs in this report are intended to be consistent with the Flight 1E MOD Operations Plan, except where it violates the Technical Baseline, based on changes approved for implementation.  The 1E OP-01 report should be consistent with the MOD Operations Plan, as constrained by the SIR 10 Technical Baseline, dated 10 April 2003, with exceptions noted below.

1. The MOD Operations Plan does not include the visual inspection of the Columbus module stowed in the Orbiter payload bay as shown in this 1E OP-01 report on FD3 after Orbiter docking [1E.23    Perform Cargo Visual Inspection (Optional)].  Boeing recommends that this visual inspection be performed prior to unberthing the Columbus module from the Orbiter payload bay.

2. 
3. 
4. 
5. 
6. The sequencing of several of the Node 2 to Columbus vestibule outfitting operations, Columbus activation tasks and internal Columbus outfitting tasks in the MOD Operations Plan is different than the sequence shown in this 1E OP-01 report.  The updated task sequence shown in the MOD Operations Plan, as presented at the September 2003 EJOP #5, was not fully evaluated by Boeing at the time of the OP-01 publication.  It is anticipated that these differences will have minimal, if any, impact on the 1E operations procedure inputs.
1.5.2 FORWARD WORK
Forward work items represent data that is not expected to be furnished for publication of the Flight 1E Assembly and Operations Support Plan (OP-01), Revision A, but is expected to be provided in a manner approved by the customer.  

NOTE:
This OP-01 report is annotated with highlighting as follows:

Turquoise
Sections/data requiring further Boeing Flight Operations review and/or input.

Yellow
Sections/data requiring further ESA/EADS review and/or input.

Green
Sections/data requiring further NASA-MSFC/Alenia review and/or input.

Peach
Sections/data requiring further NASA-JSC review and/or input.

General Operations

1. Section 1.5.1  OPERATIONAL BASELINE VS TECHNICAL BASELINE (2.):  The updated task sequence shown in the MOD Operations Plan, as presented at the September 2003 EJOP #5, was not fully evaluated by Boeing at the time of the 1E OP-01 publication.  It is anticipated that these differences will have minimal, if any, impact on the 1E operations procedure inputs when evaluation is completed by Boeing (TBD).
2. Section 3.1  CRITICAL ISSUES:  Columbus Berthing Timeline Impacts to Flight Day 4 Activities – Timeline assessments presented at the EJOP #4, 5-9 May 2003, indicated that the berthing of the Columbus module would take about an hour longer than originally planned.  This will impact the Node 2-to-Columbus Vestibule Outfitting and Initial/Final Columbus Activation and EVA 1.  NASA-JSC/MOD is currently working to resolve this issue.
3. The following Command/Telemetry data were not available in the September 2003 Standard Out (STDOUT) database [Reference issue SIR10-0022].  Boeing Flight Ops to update these data when avaliable in STDOUT. 
	Function
	Function Title
	Command/Telemetry Name not in STDOUT 

	1E.83.4.2.1
	Verify the DMC Power A Status/ Power A Input Current


	DMC_Pwr_A_Stat_VTC 
DMC_Pwr_A_Current_VTC

	1E.83.4.3.1
	Verify the DMC Power B Status/ Power A Input Current/ Power B Input Current


	DMC_Pwr_B_Stat_VTC
DMC_Pwr_A_Current_VTC
DMC_Pwr_B_Current_VTC

	1E.83.4.5.1
	Verify DMC is in the Ready State
	DMC_Ready_Stat_VTC

	1E.83.4.7.2
	Verify Monitoring of the DMC from the VTC Enabled
	VTC_Master_DMC_Recon_Enabled_SW



	1E.83.13.3.2
	Activate O2 Sensor 2 EWACS
	PPOS2_Press_Mon_Ena_VTC1_INST



	1E.83.13.3.4
	Activate CO2 Sensor 2 EWACS
	PPCS2_Press_Mon_Ena_VTC1_INST



	1E.98.2
	Verify PDU1 and PDU2 Power Outlet Active
	PDU1_Fan_Pwr_Bus_Current_VTC



	1E.98.2
	Verify PDU1 and PDU2 Power Outlet Active
	PDU2_Fan_Pwr_Bus_Current_VTC





C&DH Operations

1. Boeing C&DH Subsystem/Ops to provide procedural input data for the following functions:
Note:  Procedural input data has been provided in the following C&DH functions, however, further review and input data are required by Boeing C&DH subsystem, and remain as forward work.  Templated command PUIs are shown for the enabling of C&W messages to the C&C MDM for Columbus hardware, but no verification command PUIs were found in the September 2003 Standard Out for completion of procedures.

1E.82.10.8  Enable C&W Messages to C&C MDM for DPSB, PLT and WTSB
1E.83.9.7  Enable C&W Messages to C&C MDM for Smoke Detectors
1E.83.13.4  Enable C&W Messages to C&C MDM for O2 and CO2 Sensors
1E.99.6  Enable C&W Message to C&C MDM for AFS
1E.99.8  Enable C&W Messages to C&C MDM for TPS 
1E.100.7  Enable C&W Messages to C&C MDM for PPRA 1
1E.100.10  Enable C&W Messages to C&C MDM for PPRA 2
2. 
3. 1E.82.2
 Activate Vital Telemetry and Command (VTC) Computers – Boeing C&DH Subsystem/ Ops to provide additional analysis/input data for closure of SIR 10 Line-by-Line Review action item 1E-LxL-28, “Determine impact of enabling RT I/O prior to power on of VTC computer.” Also, verify that the throttle for HKII preempt packets is set to 8. 
4. 1E.82.3.6  Enable VTC Monitoring by C&C MDM – Boeing C&DH Subsystem/Ops to provide additional analysis/input to determine command and telemetry PUI data for enabling VTC monitoring by the C&C MDM (1E-LxL-30).  PUI data not available in the September 2003 Standard Out for completion of procedures.  Also, determine the telemetry configuration for HK II preempt packets.
5. 1E.83.3.5     Enable Monitoring of MMC by C&C MDM – Boeing C&DH Subsystem/Ops to provide additional analysis/input to determine command and telemetry PUI data for enabling MMC monitoring by the C&C MDM (1E-LxL-30).  PUI data not available in the September 2003 Standard Out for completion of procedures.
6. 1E.93  Install Portable Workstation (PWS) in Node 2 – ESA/EADS to provide part numbers for PWS, PWS cables (power and data) and connector caps.
7. 1E.94  Activate Portable Workstation (PWS) – ESA/EADS to provide Columbus CD-ROM part number.
8. 1E.150  Install Two Portable Workstations (PWS) in Columbus – ESA/EADS to provide procedural details for PWS installation.
C&T Operations
1. 1E.83.7  Configure High Rate Multiplexer (HRM) – HRM operational configuration has not been finalized.  Command parameters and verification telemetry items associated with configuring the HRM after activation will not be known until the desired operational configuration is determined (to be supplied by ESA/EADS).
2. 1E.141.1.1.2  Assemble VCA Components – Detailed procedures for assembly of VCA components to be provided by ESA/EADS.
3. 
4. 
5. 1E.141.4  Configure Video– ESA/EADS to provide procedural data for this task.

ECLSS Operations

1. 1E.110.3A  Open Nitrogen Line Shut Off Valves – ESA/EADS to provide Time to Complete for this task.
2. 
3. 
EPS Operations

No forward work.
EVA/EVR Operations

1. Section 3.1.2  FLIGHT DAY SUMMARY, 1E.23  Perform Cargo Visual Inspection (Optional) – ESA/EADS to provide requirements for specific visual inspection sites and pass/fail criteria.
2. 1E.47  Install Columbus Trunnion Pin Covers – ESA/EADS to provide updated procedure inputs when the trunnion pin cover design is finalized (Reference: 1E-LxL-09 and QR RID #N-ME-007 submitted by Dale Roberts/NASA-JSC/XA).
3. 1E.48  Install Columbus Handrails (8), Slidewire, and WIFs (3) 

a. Boeing EVA Ops to provide part number for handrail bag.
b. ESA/EADS to provide TBD update to bolt data for handrail and slidewire installation (Reference: 1E-LxL-12 and QR RID #N-ME-028 submitted by Casey Osterlholt/Boeing EV&CS).
4. 
5. 
6. 
7. 
8. 
9. 
10. 
GN&C Operations

No forward work.
Payload Operations

1. 1E.136  Perform Minimum Checkout of SOLAR and EuTEF Payloads– ESA Payloads to provide command and telemetry data for this task, confirm temperature switch-on value for SOLAR Control Unit and verify “safe distance” for EVA crew from payloads on CEPF. (Reference issue SIR10-0031)
2. 1E.148    Perform Activation and Minimum Checkout of ISPRs – ESA Payloads to provide Time to Complete for activation of ISPRs, tools required, stowage location for removed ISPR launch fixtures details of ETC doors covering ISPRs and command and telemetry data.  (Reference issue SIR10-0035)
3. 
S&M Operations

1. 
2. 1E.24  Perform Vestibule Outfitting / Columbus Ingress Preparation – part numbers are to be provided for the following items:

Portable Work Station (PWS) (Qty=3) (P/N TBD – GFE, ESA/EADS)
PWS Power Cables (Qty=3) (P/N TBD – GFE, ESA/EADS)
PWS Data Cables (Qty=3) (P/N TBD – GFE, ESA/EADS)
3. 1E.149    Relocate ETC ISPR From O3 to O2 – ESA/EADS to provide Time to Complete for this task.




4. 
5. 
6. 
7. 


8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 




17. 
18. 
a. 
b. 
c. 
19. 
a. 
b. 
c. 
20. 
TCS Operations
No forward work.
1. 
2. 




2. tc "2.0  DOCUMENTATION"DOCUMENTATION
The following documents, with the exact issues shown, form a part of this report to the extent specified herein.

2.1 tc "2.1  APPLICABLE DOCUMENTS"APPLICABLE DOCUMENTS
Document No.
Title
SSP 50017
Assembly Sequence and Manifest Document

SSP 50504
ISS Configuration Document, Baseline March 2001

SSCN 7083A
ISS Interim Assembly Sequence, Rev F, dated 10 September 2002.
No Document Number
Technical Baseline for SIR-10, dated 10 April 2003

D684-10095-00, Rev T
Assembly Implementation Requirements Document, dated 15 April 2003.
No Document Number
Flight 1E MOD Operations Baseline, PICB approved 18 September 2002.

FLT PLN/122
STS-122 Flight Plan – FD 4-8 Summary Timeline (Preliminary), dated 6 May 2003, presented at EJOP #4, 5-9 May 2003.
No Document Number
ESA-NASA Bilateral SIR10 Unique Plan for ESA Participation – April 2003
2.2  tc "2.2  REFERENCE DOCUMENTS"REFERENCE DOCUMENTS
Document No.
Title
COL-RIBRE-AN-0028
Columbus On-Orbit Assembly Analysis, as of 27 January 2003   [Note:  Information from previous version and latest release complement each other]

COL-RIBRE-MA-0045
APM Operations Manual, as of 27 January 2003.

SSP 41002, Rev K
International Standard Payload Rack to NASA/ESA/NASDA Modules ICD, dated 31 July 2001.
COL-RIBRE-RP-0360
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), 31 March 2003
SSP 41186
Software ICD, Space Station Manned Base to Columbus APM, dated 1 February 2002.

SSP 42001, Rev Q
Space Station Manned Base to Columbus APM ICD, dated January 2003.

SSP 54101-1E
Increment Definition & Requirements Document (IDRD), Flight 1E, STS-122, dated TBD.
SSP 41160-E
ESA Segment Specification for Columbus
SSP 41000-AK
ISS System Specification
3. FLIGHT OPERATIONS
This section provides operational data for flight specific activities that occur during the launch of an NSTS Space Shuttle Orbiter vehicle (or ETOV), rendezvous and docking of the Orbiter to ISS, joint vehicle operations, assembly, activation and checkout, and Orbiter departure and return.  This section also provides any deferred assembly and check out operations that occur after the Orbiter departure.
3.1 MISSION OVERVIEW
Flight 1E delivers the Columbus module with five ISPRs and an Unpressurized Carrier with two external payloads.  There are two orbiter-docked EVAs.  The mission duration is 10+1+2 days, and the crew size is three Station crew and six Orbiter crew, with no planned crew rotation.  The primary objectives of the 1E Mission are:

1. Berth Columbus module to Node 2 starboard active CBM

2. Provide vestibule outfitting between Node 2 and Columbus

3. Activate all Columbus systems

4. First crew ingress of Columbus

5. Checkout Columbus internal configuration

6. Install two external payloads to Columbus zenith and activate

7. Install internal payloads to Columbus ISPRs and activate

3.1.1 CRITICAL ISSUES
One critical issue has been identified in connection with the sequence of events in this mission as currently planned.  If this issue is not resolved, damage to equipment or an inability to perform essential assembly operations will result.

1. Columbus Berthing Timeline Impacts to Flight Day 4 Activities
Timeline assessments presented at the EJOP #4, 5-9 May 2003, indicated that the berthing of the Columbus module would take about an hour longer than originally planned.  NASA-JSC/MOD is currently working to resolve this issue.
a. Node 2-to-Columbus Vestibule Outfitting and Initial/Final Columbus Activation:  (Reference:  1E.46 Berth Columbus CBM to Node 2 Starboard ACBM with SSRMS)  Many of the Flight Day 4 activities planned after the Columbus berthing, including the Node 2-to-Columbus vestibule outfitting and Columbus initial and final activation tasks, may have to be performed on Flight Day 5.

b. EVA 1:  (Reference:  1E.48 Install Columbus Handrails (8), Slidewire, and WIFs (3), 1E.47 Install Columbus Trunnion Pin Covers).  There would only be about 45 minutes of effective EVA time available for the remainder of EVA 1 tasks after Columbus berthing.  Thus, some of the EVA tasks planned after the Columbus berthing would have to be performed during EVA 2.

3.1.2 FLIGHT DAY SUMMARY
A summary of the assembly flight days follows:
At launch minus 48 hours, the Mobile Servicing System (MSS) is checked out in preparation to support Extravehicular Robotics (EVR) operations.  The SSRMS is walked off from the MBS PDGF #1 to the Lab PDGF and then to the Node 2 PDGF, where a checkout of the SSRMS is performed.  A checkout is then performed of the Node 2 C&DH, EPS, and TCS systems, and the Node 2 starboard ACBM to ensure Node 2 is ready for the Columbus module installation and activation.
On Flight Day 1, after the Orbiter payload bay doors are opened on orbit, power is applied to the Columbus heaters and external payloads on the Unpressurized Carrier to ensure survivability via the Orbiter APCUs and AFT Power Bus (28 VDC) feed, respectively.

Various Orbiter systems-related tasks are performed on Flight Day 2.  Also, if not already completed, the setup and checkout of the CBCS on the Node 2 starboard hatch window is performed in preparation for the Columbus berthing to Node 2.

Rendezvous and docking of the Orbiter to the ISS occur on Flight Day 3.  After completion of the rendezvous/docking activities, the Orbiter crew ingresses the ISS.  It is recommended that a visual inspection of the Columbus module stowed in the Orbiter payload bay be performed prior to unberthing (TBD – ESA/EADS to provide requirements for specific visual inspection sites and pass/fail criteria).  Then, various functions are performed to prepare for the Node 2 to Columbus vestibule operations and EVA 1 on the following day.  These include the transfer of the Node 2 to Columbus utility jumpers, SAFER, EMU, and EVA translation aids and trunnion covers from the Orbiter to the Station.  Additionally, EVA tool configuration and EVA procedure review are performed in preparation for EVA 1.
On Flight Day 4, a visual inspection of the Node 2 starboard ACBM is performed using the SSRMS camera(s) and then the SSRMS is maneuvered to the Orbiter payload bay to grapple the Columbus module (payload power has not yet applied to the Columbus module via the SSRMS).  Before Columbus is removed from the payload bay, the CBCS cover flaps on the Node 2 starboard Center Disk Cover and on the Columbus thermal cover are opened, the Columbus PCBM contamination cover is removed and the LTA heater umbilical is demated from Columbus during EVA 1 by the Orbiter EVA crew.  After the LTA umbilical is removed, the SSRMS payload power output is applied to provide heater power to Columbus.  The EVA continues with final stowage of the LTA umbilical and other tasks (to be defined by the Station program) while the Columbus module is being berthed to Node 2.  The Columbus module is mated to the Node 2 starboard ACBM and the SSRMS remains grappled to Columbus during the overnight period.  After Columbus is mated to Node 2, the EVA crew translates to the Columbus module for the installation of the four trunnion pin covers and handrails, slidewire and WIFs as time allows.  The CBCS is removed from the Node 2 starboard hatch window and stowed by the IVA crew.  Then, the Node 2 to Columbus vestibule pressurization and ingress are performed. The IVA crew next performs the following vestibule preparation tasks:  open the Node 2 starboard hatch, remove the Node 2 starboard ACBM Center Disk Cover and Columbus hatch thermal blanket, and install the Node 2 to Columbus ground straps.  The Node 2 starboard ACBM CPAs are removed later just prior to the TCS jumper connections. 

In parallel with the EVA 1 activities, the Node 2 systems are configured for powerdown of DDCUs N2NAD-4B, N2NAD-1B, N2ZEN-3A, N2ZEN-2B, N2PRT-2A and N2PRT-3A.  Once these DDCUs are powered down and appropriate MBSU RBIs are opened to provide upstream inhibits, the EPS feed umbilicals for strings 1 and 2 are connected (Node 2 to Columbus ground straps installation must be completed before connecting the EPS feed jumpers).  After the EPS umbilical connections are completed, the Node 2 Channels 2/3 and 1/4 are powered back up and all Node 2 functionality is restored.  Next, the four hardwired instrumentation, 1553B Channels A and B, and TCS LTL and MTL supply and return umbilicals are connected between Node 2 and Columbus.  At this point, initial activation and checkout of Columbus systems can begin with the Power Distribution Units (PDUs) and Vital Telemetry and Command (VTC) computers being activated.  Node 2 to Columbus umbilical connections continue with the fiber optic and condensate water return umbilicals.  Prior to the crew going to sleep, the Node 2 starboard hatch is closed and a fine leak check is performed overnight.  
Throughout the remainder of Flight Day 4, during the crew sleep period, the ground controllers continue activating and checking out the following Columbus systems:  PDU Redundant Power Bus, Heater Control Unit (HCU), PDU Outlet (for Water Pump Assembly (WPA) and Data Management System (DMS) Activation), Control and Monitoring Units (CMUs) 1-4, Columbus LTL IFHX and MTL IFHX Valves Reconfiguration, and Water Loop.  Additionally, final activation and checkout of as many of the following Columbus systems/equipment as possible is also performed by the ground:  Hubs 1 and 2, Mass Memory Units (MMUs), Mission Management Computer (MMC), Data Management Computer (DMC), PDU System Bus Control for nominal system support, High Rate Multiplexer (HRM), WPA Condensing Heat Exchanger (CHX) Control Loop, Smoke Detector (SD), Condensate Water Separator Assembly (CWSA), Cabin Fan Assembly (CFA) [Without Monitoring], Cabin Temperature Control Unit (CTCU), and PPO2 and PPCO2 Sensors.  Finally, PDU power is applied to the Columbus Module Lighting Units (MLUs) and Emergency Lighting Power Supply (ELPS).
Flight Day 5 begins with the temporary stowage of the Orbiter Ku-band antenna prior to the SSRMS ungrappling from the Columbus module.  The SSRMS is then backed away from Columbus and the Ku-band antenna is redeployed.  Then, the IVA crew reopens the Node 2 starboard hatch and the Node 2 to Columbus umbilical connections continue with the LAN and IVA antenna assembly umbilicals.  Next, a check of the air temperature is performed to ensure that the Columbus module is ready for ingress.  The IVA crew then performs Columbus pressure equalization, and installation and activation of the Portable Workstation (PWS) laptop computer connected to a Utility Outlet Panel (UOP) in Node 2.  Next, the following intermodule ventilation (IMV) activities are performed:  connect Node 2 to Columbus Atmosphere Revitalization Sampling umbilicals;  cycle IMV valves on Node 2; connect ECLSS IMV jumpers between Node 2 and Columbus; and establish intermodule ventilation by opening the Node 2 starboard and Columbus port IMV valves and activating the Columbus IMV fans.  Then, the Cabin Fan Assembly final activation is performed.  The PPR function is disabled and Columbus air sampling is performed.  Next, the Payload Control Unit (PLCU) and External Command and Monitoring Unit (XCMU) are activated.  The IVA crew replaces the Node 2 starboard PPRV with an MPEV and performs a leak check of the MPEV.  The various tools and equipment needed for Columbus outfitting are transferred from the Orbiter mid-deck to Node 2.

Next, the IVA crew opens the Columbus hatch, ingresses and begins configuring the Columbus module.  First, the Node 2 to Columbus ECLSS nitrogen jumpers are connected and the nitrogen supply lines are purged.  After the nitrogen purge, the Vestibule Barrier Assembly is installed and the Water Pump Assembly (WPA) Accumulator is set up.  Then, the Audio Terminal Units are configured and safety equipment (portable fire extinguishers and portable breathing apparatus) are inspected and installed.  Then, the Columbus internal crew restraints and mobility aids are installed and a visual inspection is made of the Columbus interior.  A PAO event is also scheduled from the Columbus interior on Flight Day 5.  Final activities for the day include the transfer of passive MLEs between the Orbiter and Station, preparation for EVA 2 on Flight Day 6 and performing an overnight leak check of the Node 2 port MPEV.

EVA 2 occurs on Flight Day 6.  The primary EVA 2 tasks are to install the EuTEF and SOLAR external payloads on the Columbus External Payload Facility (CEPF).  These payloads are flown up on Flight 1E mounted on separate Columbus External Payload Adapters (CEPA) with active FRAMs attached to the corresponding passive FRAMs located on top of the Unpressurized Carrier in the Orbiter payload bay.  Although designed for full robotic installation, the two payloads are to be installed manually by the EVA crew.  Robotic payload installation using the CEPA design concept requires the Special Purpose Dexterous Manipulator (SPDM) to be available.  Currently, SPDM delivery is not scheduled until Flight UF-4 and dynamic check out on UF-5.  Next, installation of any EVA translation aids (handrails, WIFs, slidewire) that was not completed during EVA 1, is performed.  Also, the keel pin cover is installed on Columbus during EVA 2.  The EVA crew stands by, as required, while the IVA crew completes a minimum check out of the external payloads to confirm proper connection of the payloads has been made before returning to the Airlock.  Other IVA activities on Flight Day 6 include reconfiguration of the Columbus stowage volumes and release of the launch load restraints.  The IVA crew also installs and activates the Columbus video subsystem equipment:  Video Camera Assemblies (VCA), Video Data Processing Unit (VDPU), Video Monitor (VMN), and Video Cassette Recorder (VCR).  Finally, the ELPS is enabled.
Flight Day 7 is primarily dedicated as a crew off duty day, with only the transfer of several MLEs between the Orbiter and Station being performed.

On Flight Day 8, the Columbus payloads are reconfigured for nominal operation by relocating the ISPRs.  These include the Biology Laboratory (BIOLAB), European Drawer Rack (EDR), European Physiology Module (EPM), Fluid Science Laboratory (FSL) and European Transportation Carrier (ETC) .  Next, the ISPRs are activated and two Portable Workstation (PWS) laptops are installed in the Columbus module.  Also, powered and passive MLEs are exchanged between the Orbiter and Station and unneeded hardware/equipment (launch restraints, connector caps, etc.) removed from Columbus are transferred to the Orbiter in preparation for return to the ground.  

Egress of the Station and undocking of the Orbiter from the ISS occur on Flight Day 9.  If required, a Station reboost (based on altitude strategy) is performed by the Orbiter prior to undocking.  Then an ISS flyaround is performed by the Orbiter after undocking.  Entry prep occurs on Flight Day 10.  
The Orbiter deorbit and landing occur on Flight Day 11.  If required, a Station reboost (based on altitude strategy) is performed on Flight Day 12.  On Flight Day W, the SSRMS is walked from the Node 2 PDGF to the Lab PDGF and then back to the MBS PDGF #4.  

3.2 INITIAL CONDITIONS
Initial conditions are statements of the capabilities, design, or operational configurations that exist at the beginning of a stage.  As such, they define the starting point for the operational analyses of that stage.  Their focus is, therefore, on those conditions pertinent to the planned operations.  No attempt is made, however, to identify the operational state of all stage systems, nor to state the starting positions of all valves and switches.  Two types of initial conditions are recorded: 1) Initial conditions of the ISS cargo elements in the Orbiter payload bay at launch, and 2) Initial conditions of the ISS at Orbiter docking, except where otherwise noted.  

3.2.1 ISS CARGO ELEMENT INITIAL CONDITIONS
1. No cooling services are provided to the Columbus module in the Orbiter payload bay.

2. Columbus berthing and outfitting does not require the SRMS.

3. Columbus LTA heaters and Unpressurized Carrier with two external payloads are powered off at launch.  (Columbus LTA heaters and Unpressurized Carrier require power to be applied on-orbit after Orbiter payload bay doors are opened.)

4. There is no shower cap on the Columbus passive CBM – only a CBM contamination cover.

5. Columbus Port CBCS target assembly is installed.
6. The flap for the Columbus Port Hatch Thermal Cover is in the closed position.  

7. Hatch crank launch restraint pin is installed.

8. Columbus Port Hatch MPEV is closed and uncapped. (A waiver is in process for the upcoming Stage Safety Review Number 3.)
9. Not all EVA translation aids are ground installed due to envelope limitations of the Columbus cylinder section while stowed in the Orbiter payload bay (eight handrails, one slidewire and three WIFs must be EVA installed on Flight 1E).

10. Columbus Payload Power Switching Box (PPSB) manual switches are in the ON position.
11. Columbus MLU and RCA manual switches are in the ON position.
12. Node 2 to Columbus TCS Jumpers are launched wet.  
13. Node 2 to Columbus Condensate Water Return Jumper is launched dry.
3.2.2 STATION INITIAL CONDITIONS
1. The on-orbit ISS stage is in a nominal operational state.  There are no failed components or required maintenance inhibiting assembly operations.

2. All ITS structures (both inboard and outboard) are installed, except the outboard MT/CETA rails.

3. Node 2 is installed on the Lab Forward ACBM and all internal and external USOS interfaces with Node 2 have been established.

4. PMA-2 is installed on the Node 2 Forward ACBM, unpressurized, and all internal and external interfaces have been established.

5. The Node 2 Starboard ACBM Petal Restraints have been released and the Hatch Latch Pins have been removed.  (All Node 2 ACBM Petal Restraints are planned for release on flight 10A.)

6. Node 2 Starboard ACBM is checked out prior to L-48 hours.  All power and air-conditioning systems in Node 2 are nominal and able to support the Columbus.

7. The Hatch Window Closeout Flap on the Node 2 Starboard Center Disk Cover is closed.

8. The Columbus MTL and LTL IFHXs (on Node 2) are checked out prior to L-48 hours.

9. The following temporary passive line connections are established inside Node 2 between the Columbus and JEM water lines (inside Node 2) and the Node 2 water lines. These temporary connections provide thermal expansion volume for the water in the Columbus and JEM water lines:

· Columbus LTL is connected to Node 2 MTL

· Columbus MTL is connected to Node 2 MTL

· JEM LTL is connected to Node 2 MTL

· JEM MTL is connected to Node 2 LTL

10. Both EATCS Loops A and B (Loop A on S1; Loop B on P1) are active and integrated into Node 2 HXs.

11. The six radiators on the port and starboard TRRJ are deployed.  The number of radiators filled with ammonia and integrated into the EATCS will be based upon ammonia/nitrogen inventory.

12. PPRVs are installed and capped in the Node 2 Port and Starboard Hatches.

13. NPRVs are installed in the Node 2 Port Bulkhead (Aft and Forward sides).  

14. CCS R4.5, INTSYS R2.1, EXT R4, GNC R3, PMCA R2, PVCA R2, and NCS R3 are operational.  

15. C&W messages for CCS R4.5 have been manually inhibited for all non-present Columbus hardware.

16. ETVCGs/VSSAs are installed at VCPs 3, 7, 9, and 13 (S1 Outboard Lower, P1 Inboard Lower, P1 Outboard Lower, and LAB, respectively).

17. WETA antennas/VSSAs are installed at VCPs 1, 8, 10 and 12 (S3, P1 Outboard Upper, P3, and Node 1, respectively).

18. CETA lights are installed at the Node 1 Starboard N1-1, Node 1 Port N1-2, Lab Port Forward, S1-2, S3-1, and P3-1 locations.

19. WIFs available for SSRMS contingency release by EVA after Columbus to Node 2 berthing:  
Option 1 – Columbus WIF #3 (pre-integrated)

Option 2 – Node 2 WIF #7 (pre-integrated, still needs to be evaluated in a future NBL test.)
20. The MT is positioned at S0-B2 Worksite #4 (ISS Bay 1; Park Position) with one CETA cart located on either side of the MT.

21. The MSS (with SSRMS based at MBS PDGF #1) is checked out prior to L-48 hours and is operating as expected.

22. The SSRMS is walked off MBS PDGF #1 to the Lab PDGF, then to the Node 2 PDGF prior to L-48 hours and checked out.

23. 
3.3 FINAL CONFIGURATION
text, 33 The final configuration consists of statements of the required capabilities, design, or operational configuration that exist at the end of a stage to provide boundary conditions for completing the operational analysis.  Note:  This is the configuration at the end of the Stage 1E and not when the Orbiter departs.  Several significant activities occur that affects the 1E configuration after Orbiter departure.

1. The on-orbit ISS stage is in a nominal operational state.  There are no failed components or required maintenance inhibiting assembly operations.

2. All ITS structures (both inboard and outboard) are installed, except the outboard MT/CETA rails.

3. Node 2 is installed on the Lab Forward ACBM and all internal and external USOS interfaces with Node 2 have been established.

4. PMA-2 is installed on the Node 2 Forward ACBM, unpressurized, and all internal and external interfaces have been established.  

5. The Columbus module is installed on the Node 2 Starboard ACBM and all internal Node 2/USOS interfaces with Columbus have been established.

6. All Columbus launch restraints impacting nominal and maintenance operations have been removed and stowed on the ISS or returned to the ground.

7. The Columbus PDUs have been activated and PDU system bus control enabled and configured for nominal support.
8. Both EATCS Loops A and B (Loop A on S1; Loop B on P1) are active and integrated into Node 2 HXs.

9. The six radiators on the port and starboard TRRJ are deployed.  The number of radiators filled with ammonia and integrated into the EATCS will be based upon ammonia/nitrogen inventory.

10. The Columbus ATCS Loop has been activated and checked out, and is operating as expected.
11. The temporary passive line connections inside Node 2 between the Columbus water lines (inside Node 2) and the Node 2 water lines have been demated. The temporary passive line connections inside Node 2 between the JEM water lines (inside Node 2) and the Node 2 water lines remain mated (until 1J) as follows.
· JEM LTL is connected to Node 2 MTL

· JEM MTL is connected to Node 2 LTL

11. MPEV is installed in the Node 2 Starboard Hatch.

12. PPRV is installed in the Node 2 Port Hatch.

13. NPRVs are installed in the Node 2 Port Bulkhead (Aft and Forward sides).

14. All Columbus ECLSS systems (SD, CWSA, CFA, CTCU, PPO2 and PPCO2 Sensors, IMV Fan) have been activated and are operating as expected.  Columbus PPRVs have been inhibited and NPRVs have been checked out.

15. All Columbus safety equipment (PFEX, PBA, ELPS) have been installed/activated and are operating as expected.

16. CCS R4.5, INTSYS R2.1, EXT R4, GNC R3, PMCA R2, PVCA R2, and NCS R3 are operational.  

17. Both Columbus VTC computers have been activated and checked out and communication with the C&C MDM has been established.  VTC-2 is initialized as slave and VTC-1 as master.

18. All four CMUs have been activated and are operating as expected.

19. All other Columbus C&DH systems (Hub, MMU, MMC, DMC, PWS, PLCU, XCMU) have been activated and are operating as expected.  Communication between the MMC and the C&C MDM has been established.

20. All Columbus racks have been reconfigured for nominal operations and activated.

21. All Columbus hardware launched in Orbiter Middeck has been stowed on the ISS.

22. 
23. Columbus nominal on-orbit internal configuration has been established.

24. ETVCGs/VSSAs are installed at VCPs 3, 7, 9, and 13 (S1 Outboard Lower, P1 Inboard Lower, P1 Outboard Lower, and LAB, respectively).

25. WETA antennas/VSSAs are installed at VCPs 1, 8, 10 and 12 (S3, P1 Outboard Upper, P3, and Node 1, respectively).

26. All Columbus C&T systems (HRM, ATU, VDPU, VCA, VMN, VCR) have been activated and are operating as expected.

27. Columbus PCBM contamination covers are removed and returned to ground.

28. Columbus LTA heater umbilical is removed (Columbus end only) and returned to ground.

29. Eight handrails, three WIFs, four trunnion covers, one keel pin cover and one slidewire have been EVA installed on the Columbus.

30. The SOLAR and EuTEF external payloads have been EVA installed on the Columbus starboard overhead zenith and starboard overhead +X CEPF locations, respectively, and minimum checkout performed.

31. CETA lights are installed at the Node 1 Starboard N1-1, Node 1 Port N1-2, Lab Port Forward, S1-2, S3-1, and P3-1 locations.

32. The MT is positioned at S0-B2 Worksite #4 (ISS Bay 1; Park Position) with one CETA cart located on either side of the MT.

33. The SSRMS is walked off the Node 2 PDGF to the Lab PDGF, then to MBS PDGF #4.

34. Equipment/hardware that is not needed on the ISS is returned to the ground.  These may be one of two types (the Operational Requirements section of the effected functions will designate the type):
a. Required for refurbishment and reuse for a future flight and is to be returned on the Orbiter.

b. Not required for any future flight (trash) and may be returned by any vehicle (e.g., Orbiter, Progress, etc.)
3.4 FUNCTIONAL LISTING
A functional list, identifying the major tasks performed to accomplish the objectives of Flight 1E, is provided in Appendix C.  Its purpose is to provide an overview of the flight for ease of reference.  The functions shown in the list, in bold face type, are those for which “Procedure Inputs” are included in Section 3.6.

3.5 REPEATED FUNCTIONS AND POINTER FUNCTIONS

3.5.1 DEFINITION OF REPEATED FUNCTIONS AND POINTER FUNCTIONS
A number of functions are used multiple times throughout the operations analysis process.  In order to ensure consistency of analysis and for overall process efficiency, each such function is developed only once.  These functions are referred to as Repeated Functions.  A Pointer Function is used in the flight flow to reference or “point to”: (a) a Repeated Function whose operational data is documented in the OP-01 Systems Data Report document (SSP 50075-SYS), (b) an existing NASA-JSC/MOD SODF procedure (with version date most applicable to operations documented in this OP-01), or (c) an existing Logistics Support Analysis Record (LSAR) maintenance task.  A set of guidelines have been created so Repeated Functions and Pointer Functions can be developed in a consistent manner.  The guidelines are shown below:

1.    The prefix “PF.” will be used in the name of the function for all Pointer Functions.  (The prefix “PF.SODF.” or "PF.LSAR." will be used in the name of the function for those that point to SODF procedures or LSAR tasks, respectively.)

2.    The name of the associated Repeated Function is identified, using quotation marks, in the description field of each Pointer Function along with the specific Systems Data Report Book where the operational data can be found.  (The SODF book navigation path and procedure name (separated by colons) are identified using all capital letters in the description field of each Pointer Function referencing SODF procedures.  The LSAR logistics control number, task code and task identification name are identified using all capital letters in the description field of each function referencing LSAR tasks.)

3.    Each Pointer Function documents any differences (deltas) from its associated Repeated Function, SODF procedure, or LSAR task.  These differences are documented in the description field of the Pointer Function.

An example of a Pointer Function referencing a Repeated Function is shown below.

4.A.14.1.2    PF3010.1134.Initialize Node 1 Zenith ACBM

Description:

Refer to ”RF3010.Initialize Node 1 Nadir ACBM” in the Systems Data Report /OP01, (SSP 50075-SYS, Book 12) for the procedural information of this operation.

Deltas:

The one exception is that software is routed from the Node 1 MDM to the Node 1 Zenith ACBM Master Controller.  Software commands should reflect this routing to assure the correct components are activated and controlled.

An example of a Pointer Function referencing an SODF procedure is shown below.

13.A.1.22.7    PF.SODF.DEPRESS CREWLOCK

Description:

(SODF:EVA SYS:DEPRESS/REPRESS:CREWLOCK DEPRESS/REPRESS CUE CARD:  Edition - 6/6/01)

Deltas:

Perform each step for Depress.

An example of a Pointer Function referencing an LSAR task is shown below.

12.A.1.149.1    PF.LSAR.Remove S-BAND-2 XPDR from P6

Description:

This task describes the removal of the S-Band-2 XPDR from its location on P6 using the LSAR maintenance operations and the handling/translation of a spare XPDR ORU operations.

Refer to the LSAR Sequential Task (LCN: S2AN, TASK CODE: HGLOAAK, TASK ID: REMOVE AND REPLACE XPDR) and "Translate Failed XPNDR from EVA Worksite to Stowage" in the Systems Data Report/OP01, (SSP 50075-SYS, Book 3, Rev B) for the procedural information of this operation.

Deltas:

The EV crew will translate with the S-Band 2 XPDR to the EVA worksite on P1 for installation instead of back to the Airlock for stowage.

3.5.2 FINDING LOCATION OF REPEATED FUNCTIONS TO SYSTEM DATA REPORT
A series of System Data Report Books (OP-01/SSP50075-SYS) have been prepared in order to provide procedural operational data associated with each USOS system. The latest version of the Systems Data Report Book can be accessed at the following URL: 

http://iss-www.jsc.nasa.gov/ss/issapt/oddi/sys_book.html
The Systems Data Report contains the following Books:

Book 1 (Report Overview):

Section 1
Introduction introduces the reader to the purpose, scope, organization of the report, and a summary of the analysis.

Section 2
Applicable Documents lists the documents that are applicable to the operational analysis.

Books 2 through 16 provide specific system/element level data that define operational requirements, constraints, and procedural information. 

Book 2: Command and Data Handling System (CDH)

Book 3: Spares Storage & Transfer (SS&T)

Book 4: Communications and Tracking System (C&TS),

Book 5: Electrical Power System

Book 6: Environmental Control and Life Support System (ECLS)

Book 7: Extravehicular Activities (EVA)

Book 8: Airlock Systems

Book 9: Extravehicular Robotics (EVR)

Book 10: Flight Crew Support (FCS)

Book 11: Guidance, Navigation, and Control (GNC),

Book 12: Structures and Mechanisms (SM),

Book 13: Thermal Control System (TCS)

Book 14: Miscellaneous Scenarios 

Book 15: Station Management and Control (SMC)

Book 16: Solar Alpha Rotary Joint (SARJ)

When a Repeated Function is cited in the description field of a pointer function, i.e., a function with a  ‘PF.’ prefix, the reader should note the alphanumeric name of the Repeated Function.  The reader should then refer to the particular Systems Data Report Book referenced in the pointer function description field.  

When the reader goes to the Table of Contents of the referenced book, the reader can then locate the particular alphanumeric name, which is listed in the section of the Table of Contents called ‘Alphanumeric Listing of Repeated Functions’, and the appropriate page number where the data can be found.

EXAMPLE:

POINTER FUNCTION
4.A.14.1.2    PF3010.1134.Initialize Node 1 Zenith ACBM

Description:   

Refer to ”RF3010.Initialize Node 1 Nadir ACBM” in the Systems Data Report /OP-01, (SSP 50075-SYS, Book 12) for the procedural information of this operation.

The one exception is that software is routed from the Node 1 MDM to the Node 1 Zenith ACBM Master Controller.  Software commands should reflect this routing to assure the correct components are activated and controlled.

 [NOTE: The alphanumeric name of the Repeated Function cited in the Description field is “RF3010.Initialize Node 1 Nadir ACBM” and the reader is directed to go to Book 12 of the OP-01 Systems Data Report.]
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NOTE:  This is a partial listing of the Table of Contents of Book 12.   From this extract of the Table of Contents, in this case  the reader finds that the operational data of the repeated function ”RF3010.Initialize Node 1 Nadir ACBM” can be found starting on page 1-6 in Book 12.

3.6 PROCEDURE INPUTS
In this section, procedure inputs are supplied to depict the steps necessary to perform a given function.  The procedure inputs are intended to include all operator interface steps and all automated command and configuration sequences (algorithms) initiated by operator action or by sequences that automate operator actions.  The procedure inputs, as appropriate, may indicate (1) when tasks are performed in parallel, (2) when a decision path is selected, and (3) when a function or series of functions must be iterated or repeated.

The data associated with the procedure input provided, which is intended to aid in the development of mission rules, timelines, commands and telemetry requirements, crew and controller training procedures, as well as flight procedures.  The associated data that will be provided, when appropriate, is shown below:

A.
Time to Complete - Operator activities are normally displayed in hours and minutes (HH:MM) however, certain hardware and software actions may have a duration listed in seconds.

B.
Responsible Organization - The organization responsible for providing the original procedure input data.  Typically this will only be listed at the top of a given function.  If a function, however, happens to contain a step(s) supplied by a different organization, the name of that organization will be supplied for that given step(s).

C.
Description - A description of the activity, including any relevant information not recorded elsewhere in the procedure input.

D.
Initial Conditions - These are used in the root function of a procedure input to describe the conditions necessary to perform the procedure.

E.
Final Conditions - The changes to the condition of the hardware and software after a procedure has been executed.

F.
Operational Constraints - A hardware, software, or operational characteristic that limits how or when a function can be performed.

G.
Assumptions - Conditions that must be assumed to exist in order to complete the analysis.

H.
Critical Issues - Problems or limitations that may prevent a system from achieving the desired/expected behavior, or inconsistencies/contradictions in constraints.

I.
Resource Requirements - Qualitative assessment of services and tools required from the Orbiter, the Station, or from the ground.

J.
Operational Requirements - Procedural steps, fixed sequences of steps, and/or initial conditions that must be observed to ensure safe and successful operation of a system.  Also includes other miscellaneous requirements such as stowage requirements.

K.
Command/Telemetry Program Unique Identifier (PUI) - Designations used by the ISS program to identify software data requirements and ISS signals.  Also includes expected values of telemetry and specific instances of commands.  In some cases, an entire list of possible telemetry values is shown with the expected value shown in bold face type.

L.
Validation/Data Source Information – Reference material used to construct the procedure input.

The procedure inputs on the following pages are provided as subject data to perform selected functions as listed in Appendix C.  Functions for which Boeing is not responsible for providing the original procedure input data will contain the function title and responsible organization only (i.e., no procedure input data is supplied for functions in non-bold face type listed in Appendix C).  The sequence of these individual functions (procedure inputs) correspond to how they are currently “scheduled” in the MOD Operations Plan.

3.6.1 




3.6.2 Checkout MSS (L – 48 Hours)

1E.1    Checkout MSS (L – 48 Hours)

Resp Org:    Station Program

Description:
MSS is located at S0-B2 Worksite #4 (ISS Bay 1).

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.3 PF.Transition to External Ops Mode for SSRMS Walk-off (L – 48 Hours)

1E.2    PF.Transition to External Ops Mode for SSRMS Walk-off (L – 48 Hours)

Resp Org:    Boeing Flight Operations

Description:

Refer to “Transition Station to External Operations Mode” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 15, SMC) for the procedural information of this operation.

3.6.4 PF414014.Perform EVR Prep for SSRMS Walk-off (L – 48 Hours)

1E.3    PF414014.Perform EVR Prep for SSRMS Walk-off (L – 48 Hours)
Resp Org:    Boeing Flight Operations

Description:

This function prepares for an EVR activity that includes EVA activities.  The Robotic Workstations (RWSs) are activated and the Station Video systems configured to provide viewing for the SSRMS operator: the SSRMS and Orbiter video cameras are activated, and the video sources are routed to the appropriate Robotic Workstation monitors.  The ISS external video cameras are also activated and configured.
Refer to “RF414014.Perform Extravehicular Robotics (EVR) Preparation” in the Systems Data Report/OP01 (SSP 50075-SYS, Book 14, Miscellaneous Scenarios) for the procedural information of this operation.
3.6.5 Walk SSRMS off MBS PDGF #1 to Lab PDGF (L – 48 Hours)

1E.4    Walk SSRMS off MBS PDGF #1 to Lab PDGF (L – 48 Hours)

Resp Org:    Station Program

Description:
The SSRMS is walked off from its stage position on MBS PDGF #1 to the Lab PDGF to enable the walk-off to the Node 2 PDGF.

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.6 Walk SSRMS off Lab PDGF to Node 2 PDGF (L – 48 Hours)

1E.5    Walk SSRMS off Lab PDGF to Node 2 PDGF (L – 48 Hours)

Resp Org:    Station Program

Description:
The SSRMS is walked off from the Lab PDGF to the Node 2 PDGF in preparation for Columbus berthing to Node 2.

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.7 Perform SSRMS Checkout on Node 2 (L – 48 Hours)

1E.6    Perform SSRMS Checkout on Node 2 (L – 48 Hours)
Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.8 PF414015.Perform Post EVR Operations after SSRMS Walk-off and Checkout (L – 48 Hours)

1E.7    PF414015.Perform Post EVR Operations after SSRMS Walk-off and Checkout (L – 48 Hours)
Resp Org:    Boeing Flight Operations

Description:

After completion of robotic operations with the SSRMS, this function configures the Station so that the SSRMS is stowed and put in its keep-alive state and the robotic workstations (RWSs) and video cameras are deactivated.
Refer to “RF414015.Perform Post-Extravehicular Robotic Operations” in the Systems Data Report/OP01 (SSP 50075-SYS, Book 14, Miscellaneous Scenarios) for the procedural information of this operation.
3.6.9 PF.Transition to Standard Mode after SSRMS Walk-off and Checkout (L – 48 Hours)

1.E.8    PF.Transition to Standard Mode after SSRMS Walk-off and Checkout (L – 48 Hours)

Resp Org:    Boeing Flight Operations

Description:

Refer to “Transition Station to Standard Mode” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 15, SMC) for the procedural information of this operation.

3.6.10 Perform Node 2 Checkout to Allow Columbus Activation (L – 48 Hours)

1E.9    Perform Node 2 Checkout to Allow Columbus Activation (L – 48 Hours)

Resp Org:    Boeing Flight Operations
Description:    

This procedure input is executed prior to 1E launch to verify that all the items required to support the Columbus activation are nominally operating. This procedure consists of the following activities:


--
Checkout of the Node 2 Nadir and Port DDCUs;


--
Checkout of the N2-1 and N2-2 MDMs;


--
Checkout of the Node 2 Starboard ACBM;


--
Checkout of the Columbus LTL and MTL NH3/H20 External Heat Exchangers located on Node 2 end cones.

Initial Conditions:
1.
Node 2 is nominally operating on USL.

2.
Checkout of Node 2 items required to support Columbus activation and nominal operations has not been performed.

Final Conditions:

1.
Node 2 is nominally operating on USL.

2.
Checkout of the Node 2 items required to support Columbus activation and checkout has been performed.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:
None

1E.9.1    Checkout Node 2 DDCUs

Time to Complete:    00:05

Resp Org:    NASA-MSFC/Alenia

Description:
This procedure consists of a checkout of the Node 2 DDCUs, which are used to supply power to the Columbus:


--
DDCU N2NAD-1B


--
DDCU N2NAD-4B


--
DDCU N2PRT-2A


--
DDCU N2PRT-3A

The checkout consists of the verification that the DDCU Health Flag is clear and that the DDCU Baseplate Temp is nominal.

1E.9.1.1    Checkout Node 2 Nadir DDCUs

Description:
This procedure performs a checkout of the Node 2 Nadir DDCUs.  These DDCUs are already operating since Node 2 Activation on USL to supply power to the Node 2 internal loads only.  After Columbus activation the Node 2 Nadir DDCUs will also supply power resources to the Columbus element.  The checkout consists of the verification that the DDCU Health Flag is clear and that the DDCU Baseplate Temp is nominal.

1E.9.1.1.1    Verify N2NAD-4B DDCU Health Flag

Description:
Crew / Ground verify that the N2NAD-4B DDCU Health Flag is equal to "Not Failed".

Command/Telemetry PUI:

Name:  DDCU N2NAD-4B Health Status

PUI:  N2PC20FC0192J

Command/Expected Value:
Not Failed

1E.9.1.1.2    Verify N2NAD-4B DDCU Baseplate Temp

Description:
Crew / Ground verify that the N2NAD-4B DDCU Baseplate Temp is lower than 60 Deg C.

Command/Telemetry PUI:
Name:  DDCU N2NAD-4B Baseplate Temp
PUI:  N2PC20FC0417T

Command/Expected Value:
< 60 Deg C

1E.9.1.1.3    Verify N2NAD-1B DDCU Health Flag

Description:
Crew /Ground verify that the N2NAD-1B DDCU Health Flag is equal to "Not Failed".

Command/Telemetry PUI:
Name:  DDCU N2NAD-1B Health Status

PUI:  N2PC19FC0192J

Command/Expected Value:
Not Failed

1E.9.1.1.4    Verify N2NAD-1B DDCU Baseplate Temp

Description:
Crew / Ground verify that the N2NAD-1B DDCU Baseplate Temp is lower than 60 Deg C.

Command/Telemetry PUI:
Name:  DDCU N2NAD-1B Baseplate Temp
PUI:  N2PC19FC0417T

Command/Expected Value:
< 60 Deg C

1E.9.1.2    Checkout Node 2 Port DDCUs

Description:

This procedure performs a checkout of the Node 2 Port DDCUs.  These DDCUs are already operating since Node 2 Activation on USL to supply power to the Node 2 internal loads only.  After Columbus activation the Node 2 Port DDCUs will also supply power resources to the Columbus element.  The checkout consists of the verification that the DDCU Health Flag is clear and that the DDCU Baseplate Temp is nominal.

1E.9.1.2.1    Verify N2PRT-2A DDCU Health Flag

Description:
Crew / Ground verify that the N2PRT-2A DDCU Health Flag is equal to "Not Failed".

Command/Telemetry PUI:
Name:  DDCU N2PRT-2A Health Status
PUI:  N2PC21FC0192J
Command/Expected Value:
Not Failed

1E.9.1.2.2    Verify N2PRT-2A DDCU Baseplate Temp

Description:
Crew / Ground verify that the N2PRT-2A DDCU Baseplate Temp is lower than 60 Deg C.

Command/Telemetry PUI:
Name:  DDCU N2PRT-2A Baseplate Temp
PUI:  N2PC21FC0417T

Command/Expected Value:
< 60 Deg C

1E.9.1.2.3    Verify N2PRT-3A DDCU Health Flag

Description:
Crew / Ground verify that the N2PRT-3A DDCU Health Flag is equal to "Not Failed".

Command/Telemetry PUI:
Name:  DDCU N2PRT-3A Health Status
PUI:  N2PC22FC0192J

Command/Expected Value:
Not Failed

1E.9.1.2.4    Verify N2PRT-3A DDCU Baseplate Temp

Description:
Crew / Ground verify that the N2PRT-3A DDCU Baseplate Temp is lower than 60 Deg C.

Command/Telemetry PUI:
Name:  DDCU N2PRT-3A Baseplate Temp
PUI:  N2PC22FC0417T

Command/Expected Value:
< 60 Deg C

1E.9.2    Checkout Node 2 MDMs

Time to Complete:    00:10

Resp Org:    NASA-MSFC/Alenia

Description:    

This procedure consists of a checkout of the Node 2 MDMs, which are used to support the Columbus activation.


--
N2-1 MDM


--
N2-2 MDM

Some error messages are expected due to the fact that not all the Node 2 items are connected and / or powered. In particular, this is expected for all of the MDM channels used to support Columbus activation.  Since none of these channels have been connected at this point, failure flags are expected from the MDM BST data.

Initial Conditions:
1.
N2-1 and N2-2 MDMs EEPROM are loaded with flight software load.

Final Conditions:
1.
N2-1 and MDM-2 MDM have established bus communications with and reported self-test statuses to primary INT MDM.

2.
N2-1 and N2-2 MDM software are in normal Operational State.



Validation/Data Source Information:
--
N2-RP-AI-0034, N2 Avionics Design Report

--
Component Data Interface Format Specification - Volume 2: Remote Power Controller Module, RR00022V2

--
March 2002 Standard Out drop




1E.9.2.1    Checkout N2-1 MDM Status

Description:    

This procedure consists of a checkout of the N2-1 MDM functionality. Note that some errors in the BST are expected due to the fact that not all the N2-1 MDM channels are connected at this time. This is the case for the following channels used to support the Columbus activation which are not connected to the Columbus end items:

- N2DS23MD4337J,   MUE N2S1 BST B - Slot 4 Ch 0

- N2DS23MD4552J,   MUE N2S1 BST B - Slot 4 Ch 1

- N2DS23MD4566J,   MUE N2S1 BST B - Slot 4 Ch 2

- N2DS23MD4594J,   MUE N2S1 BST B - Slot 4 Ch 3

- N2DS23MD4580J,   MUE N2S1 BST B - Slot 4 Ch 4

- N2DS23MD4608J,   MUE N2S1 BST B - Slot 4 Ch 5

- N2DS23MD4622J,   MUE N2S1 BST B - Slot 4 Ch 6

- N2DS23MD4636J,   MUE N2S1 BST B - Slot 4 Ch 7

- N2DS23MD4650J,   MUE N2S1 BST B - Slot 4 Ch 8

- N2DS23MD4664J,   MUE N2S1 BST B - Slot 4 Ch 9

- N2DS23MD4678J,   MUE N2S1 BST B - Slot 4 Ch 10

- N2DS23MD4692J,   MUE N2S1 BST B - Slot 4 Ch 11

- N2DS23MD4706J,   MUE N2S1 BST B - Slot 4 Ch 12

- N2DS23MD4720J,   MUE N2S1 BST B - Slot 4 Ch 13

- N2DS23MD4734J,   MUE N2S1 BST B - Slot 4 Ch 14

- N2DS23MD4748J,   MUE N2S1 BST B - Slot 4 Ch 15

- N2DS23MD4762J,   MUE N2S1 BST B - Slot 4 Ch 16

- N2DS23MD4776J,   MUE N2S1 BST B - Slot 4 Ch 17

- N2DS23MD4338J,   MUE N2S1 BST B - Slot 5 Ch 0

- N2DS23MD4553J,   MUE N2S1 BST B - Slot 5 Ch 1

- N2DS23MD4567J,   MUE N2S1 BST B - Slot 5 Ch 2

1E.9.2.1.1    Verify N2-1 MDM is Operating

Description:    

The crew or ground verifies that the N2-1 MDM Operational state is Operational

Command/Telemetry PUI:     

Name:    MUE N2-1 MDM State-Current State 

PUI:    N2DS23MD4984J 

Command/Expected Value:    MUE N2-1 MDM State-Current State
MDM State = 0  (OFFLINE)

MDM State = 1 (STAND BY)

MDM State = 2 (MINIMAL OPERATION)

MDM State = 3 (OPERATIONAL)

1E.9.2.1.2    Verify Node 2 MDM1 BST A Word 1

Description:    

The crew or ground verifies that all statuses reported in BST A Word 1 indicate "Pass". Due to the fact that some of the N2-1 MDM controlled items are not yet powered or installed (in some cases), some failure messages (related to MUE N2-1 BST A01 - I/O Card BIT Status = Fail) should be expected. These failure messages shall be disregarded by the Crew / Ground.

Command/Telemetry PUI:     

Name:    MUE N2-1 BST A01 - BIT Test Status 

PUI:    N2DS23MD4245J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-1 BST A01 - I/O Bus Status 

PUI:    N2DS23MD4246J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-1 BST A01 - I/O Card BIT Status 

PUI:    N2DS23MD4249J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-1 BST A01 - I/O List Execution Status 

PUI:    N2DS23MD4247J
Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-1 BST A01 - MDM Hard Failures 

PUI:    N2DS23MD4241J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-1 BST A01 - MDM Reversible Soft Failures 

PUI:    N2DS23MD4242J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-1 BST A01 - MDM Soft Failures 

PUI:    N2DS23MD4243J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-1 BST A01 - POST In Progress 

PUI:    N2DS23MD4250J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-1 BST A01 - POST Only Test Status 

PUI:    N2DS23MD4244J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-1 BST A01 - SX Card Status 

PUI:    N2DS23MD4248J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

1E.9.2.1.3    Verify Sync Status of N2-1 MDM

Description:    

The operator verifies that the N2-1 MDM is time-synchronized with its bus controlling MDM, or the primary INT MDM.

Command/Telemetry PUI:    

Name:    MUE N2S1 Acq Data - Loss of Sync 

PUI:    N2DS23MD4347J 

Command/Expected Value:    
Sync Status = 0 (In Sync)

Sync Status = 1 (Out of Sync)

1E.9.2.2    Checkout N2-2 MDM Status

Description:    

This procedure consists of a checkout of the N2-2 MDM functionality. Note that some errors in the BST are expected due to the fact that not all the N2-2 MDM channels are connected at this time. This is the case for the following channels used to support the Columbus activation which are not connected to the Columbus end items.

- N2DS24MD4337J,   MUE N2S2 BST B - Slot 4 Ch 0

- N2DS24MD4552J,   MUE N2S2 BST B - Slot 4 Ch 1

- N2DS24MD4566J,   MUE N2S2 BST B - Slot 4 Ch 2

- N2DS24MD4594J,   MUE N2S2 BST B - Slot 4 Ch 3

- N2DS24MD4580J,   MUE N2S2 BST B - Slot 4 Ch 4

- N2DS24MD4608J,   MUE N2S2 BST B - Slot 4 Ch 5

- N2DS24MD4622J,   MUE N2S2 BST B - Slot 4 Ch 6

- N2DS24MD4636J,   MUE N2S2 BST B - Slot 4 Ch 7

- N2DS24MD4650J,   MUE N2S2 BST B - Slot 4 Ch 8

- N2DS24MD4664J,   MUE N2S2 BST B - Slot 4 Ch 9

- N2DS24MD4678J,   MUE N2S2 BST B - Slot 4 Ch 10

- N2DS24MD4692J,   MUE N2S2 BST B - Slot 4 Ch 11

- N2DS24MD4706J,   MUE N2S2 BST B - Slot 4 Ch 12

- N2DS24MD4720J,   MUE N2S2 BST B - Slot 4 Ch 13

- N2DS24MD4734J,   MUE N2S2 BST B - Slot 4 Ch 14

- N2DS24MD4748J,   MUE N2S2 BST B - Slot 4 Ch 15

- N2DS24MD4762J,   MUE N2S2 BST B - Slot 4 Ch 16

- N2DS24MD4776J,   MUE N2S2 BST B - Slot 4 Ch 17

- N2DS24MD4338J,   MUE N2S2 BST B - Slot 5 Ch 0

- N2DS24MD4553J,   MUE N2S2 BST B - Slot 5 Ch 1

- N2DS24MD4567J,   MUE N2S2 BST B - Slot 5 Ch 2

1E.9.2.2.1    Verify Node 2 MDM2 is Operating

Description:    

The crew or ground verifies that the N2-2 MDM Operational state is Operational.

Command/Telemetry PUI:     

Name:    MUE N2-2 MDM State-Current State 

PUI:    N2DS24MD4984J 

Command/Expected Value:    
MDM State = 0  (OFFLINE)

MDM State = 1 (STAND BY)

MDM State = 2 (MINIMAL OPERATION)

MDM State = 3 (OPERATIONAL)

1E.9.2.2.2    Verify Node 2 MDM2 BST A Word 1
Description:    

The crew or ground verifies that all statuses reported in BST A Word 1 indicate "Pass". Due to the fact that some of the N2-2 MDM controlled items are not yet powered or installed (in some cases), some failure messages (related to MUE N2-1 BST A01 - I/O Card BIT Status = Fail) should be expected. These failure messages shall be disregarded by the Crew / Ground.

Command/Telemetry PUI:     

Name:    MUE N2-2 BST A01 - BIT Test Status 

PUI:    N2DS24MD4245J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - I/O Bus Status 

PUI:    N2DS24MD4246J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - I/O Card BIT Status
PUI:    N2DS24MD4249J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - I/O List Execution Status 

PUI:    N2DS24MD4247J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - MDM Hard Failures 

PUI:    N2DS24MD4241J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - MDM Reversible Soft Failures 

PUI:    N2DS24MD4242J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - MDM Soft Failures 

PUI:    N2DS24MD4243J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - POST In Progress 

PUI:    N2DS24MD4250J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - POST Only Test Status 

PUI:    N2DS24MD4244J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - SX Card Status 

PUI:    N2DS24MD4248J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

1E.9.2.2.3    Verify Sync Status of N2-2 MDM

Command/Telemetry PUI:     

Name:    MUE N2S2 Acq Data - Loss of Sync 

PUI:    N2DS24MD4347J 

Command/Expected Value:    
Sync Status = 0 (In Sync)

Sync Status = 1 (Out of Sync)

1E.9.3    Checkout Node 2 Starboard ACBM

Description:    

The Node 2 Starboard ACBM is activated.  Power channels and command paths, both primary and secondary, are checked out.  A berthing bolt check is performed and capture latches are deployed.  After capture latches and CBM petals are verified to be deployed, the captures latches are closed, the ACBM is deactivated and power is removed.

1E.9.3.1    PF.SODF.CHECKOUT NODE 2 STARBOARD ACBM

Description:    

The ACBM is activated and checked out, including berthing bolt and capture latch deployemnt.

 (SODF: S&M: NOMINAL: CBM: 1.504 NODE 1 CBM PREP FOR MATE:  Edition – 05/05/03)

Deltas:
1. This referenced SODF procedure needs to be updated to reflect the Node 2 CBM.  Node 2 CBM PUIs are in Appendix B of the Systems Data Report/OP-01 (SSP 50075-SYS, Book 12, Volume 1 (CBM)).

2. Primary and secondary power is supplied to the Node 2 Starboard CPAs by closing the following RPCM switches:
N2NAD-1B4B-A Switches 13, 14, 15, and 16 N2ZEN-2B3A-B Switches 13, 14, 15, and 16

1E.9.3.2    PF.SODF.DEACTIVATE NODE 2 STARBOARD ACBM

Description:    

The capture latches are closed, the ACBM is deactived and powered down.

(SODF: S&M: NOMINAL: CBM: 1.507 NODE 1 CBM BOLT LOADING:  Steps 7-10:  Edition – 01/31/03)

Deltas:
1. This referenced SODF procedure needs to be updated to reflect the Node 2 CBM.  Node 2 CBM PUIs are in Appendix B of the Systems Data Report/OP-01 (SSP 50075-SYS, Book 12, Volume 1 (CBM)).

2. Primary and secondary power is supplied to the Node 2 Starboard CPAs by closing the following RPCM switches:
N2NAD-1B4B-A Switches 13, 14, 15, and 16 N2ZEN-2B3A-B Switches 13, 14, 15, and 16


1E.9.4    Checkout Columbus LTL and MTL External Heat Exchangers

Time to Complete:    00:14


Description:    

As part of the Node 2 system checkout conducted prior to the 1E launch, a checkout is performed on both the LT and MT loop interface heat exchangers (IFHXs). The checkout consists of instrument verification and cycling of both the Inlet Bypass and Outlet Isolation Valves. Once the checkout is complete, the Inlet Bypass and Outlet Isolation Valves are confirmed to be in the proper configuration in order to bypass ammonia flow away from the HX core.

Note:    

The outlet isolation valves on both the Columbus LTL and MTL IFHX are in the closed position. Node 2 module was launched with these valves in the closed position. As part of the Node 2 system checkout on flight 10A, the valves were cycled from closed to open and then back to closed position. This checkout will consist of an identical cycling of the valves from closed to open and back to closed.

Initial Conditions:

1.
Inlet Bypass Valves on both Columbus MTL and LTL IFHXs are in Bypass position.

2.
Outlet Isolation Valves on both Columbus MTL and LTL IFHXs are in Closed position.

Final Conditions:
1.
Inlet Bypass Valves on both Columbus MTL and LTL IFHXs are in Bypass position.

2.
Outlet Isolation Valves on both Columbus MTL and LTL IFHXs are in Closed position.



1E.9.4.1    Checkout Columbus MTL External HX

1E.9.4.1.1    PF.TCS.Perform Checkout of Columbus MTL IFHX

Description:    

Refer to "TCS.Checkout a Heat Exchanger" in the Systems Data Report/OP-01 (SSP 5075-SYS, Book 13, Volume 3, EATCS) for the procedural information of this operation.

Deltas: 

1. The starboard (Loop A) Columbus MT heat exchanger data is used in this function.
2. The outlet isolation valve on the Columbus MTL IFHX is in the closed position. Node 2 module was launched with this valve in the closed position. As part of the Node 2 system checkout on flight 10A, the valve was cycled from closed to open and then back to closed position. This checkout will consist of an identical cycling of the valve from closed to open and back to closed.
1E.9.4.1.2    Verify Columbus MTL IFHX Bypass Valve is in Bypass Position

Description:    

Verify the Columbus MT heat exchanger bypass valve is in the bypass position by checking the position indicators.

Command/Telemetry PUI:     

Name:  EATCS_HAC_DIO_PI_DATA_HX_APM_MT-A_BYP_V_BYP_FL_POS

PUI:  N2TE33VL0102H   
Command/Expected Value:  1

Name:  EATCS_HAC_DIO_PI_DATA_HX_APM_MT-A_BYP_V_NORM_FL_POS

PUI:  N2TE33VL0101H
Command/Expected Value:  0

1E.9.4.1.3    Verify Columbus MTL IFHX Outlet Isolation Valve is Closed

Description:    

Verify the Columbus MT heat exchanger outlet isolation valve is in the closed position by the position indicators.

Command/Telemetry PUI:     

Name:  EATCS_HAC_DIO_PI_DATA_HX_APM_MT-A_ISLN-RLF_V_CLOSE_POS

PUI:  N2TE33VL0202H
Command/Expected Value:  1

Name:  EATCS_HAC_DIO_PI_DATA_HX_APM_MT-A_ISLN-RLF_V_OPEN_POS

PUI:  N2TE33VL0201H

Command/Expected Value:  0

1E.9.4.2    Checkout Columbus LTL External HX

1E.9.4.2.1    PF.TCS.Perform Checkout of Columbus LTL IFHX

Description:    

Refer to "TCS.Checkout a Heat Exchanger" in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 13, Volume 3, EATCS) for the procedural information of this operation.

Deltas: 

1. The port (Loop B) Columbus LT heat exchanger data is used in this function.
2. The outlet isolation valve on the Columbus LTL IFHX is in the closed position. Node 2 module was launched with this valve in the closed position. As part of the Node 2 system checkout on flight 10A, the valve was cycled from closed to open and then back to closed position. This checkout will consist of an identical cycling of the valve from closed to open and back to closed.
1E.9.4.2.2    Verify Columbus LTL IFHX Bypass Valve is in Bypass Position

Description:    

Verify the Columbus LT heat exchanger bypass valve is in the bypass position by checking the position indicators.

Command/Telemetry PUI:     

Name:  EATCS_HAC_DIO_PI_DATA_HX_APM_LT-B_BYP_V_BYP_FL_POS

PUI:  N2TE34VL0102H

Command/Expected Value:  1

Name:  EATCS_HAC_DIO_PI_DATA_HX_APM_LT-B_BYP_V_NORM_FL_POS

PUI:  N2TE34VL0101H

Command/Expected Value:  0

1E.9.4.2.3    Verify Columbus LTL IFHX Outlet Isolation Valve is Closed

Description:    

Verify the Columbus LT heat exchanger outlet isolation valve is in the closed position by checking the position indicators.

Command/Telemetry PUI:     

Name:  EATCS_HAC_DIO_PI_DATA_HX_APM_LT-B_ISLN-RLF_V_CLOSE_POS

PUI:  N2TE34VL0202H

Command/Expected Value:  1

Name:  EATCS_HAC_DIO_PI_DATA_HX_APM_LT-B_ISLN-RLF_V_OPEN_POS

PUI:  N2TE34VL0201H

Command/Expected Value:  0

3.6.11 Launch

1E.10    Launch

Resp Org:    Shuttle Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.12 PF.SODF.ACTIVATE APCU TO APPLY POWER TO COLUMBUS LTA HEATERS

1E.11    PF.SODF.ACTIVATE APCU TO APPLY POWER TO COLUMBUS LTA HEATERS

Resp Org:    Boeing Flight Operations
Description:

This step refers to an SODF procedure that consists of activating both Orbiter APCUs to apply power to the Columbus LTA Heaters fed through the Orbiter interface panel.  
(SODF:ULF-1 AOP:APCU:APCU ACTIVATION:  Edition - 11/13/2002)

Deltas:

1.
Perform for both APCUs.

Operational Constraints:

--   
Columbus LTA Constraint – APCU Power 

Orbiter APCU power should be applied to the Columbus LTA heaters within 2 hours of payload bay door opening in order to maintain Columbus shell temperatures within prescribed temperature limits.
Validation/Data Source Information:

--
NSTS 21396, Shuttle Mission Integration Plan (MIP) 1E – May 30, 2003

--
APM LTA Phase Thermal Analysis Description and Results, CLT-RP-AI-0022, Alenia Space Division – Columbus, 30 September 2000.

3.6.13 Apply Orbiter Power to Unpressurized Carrier
1E.12    Apply Orbiter Power to Unpressurized Carrier
Resp Org:
Boeing Flight Operations

Description:

The step applies power by turning ON the Orbiter AFT Power Bus (28 VDC) feed to the Unpressurized Carrier for the SOLAR and EuTEF payload heaters.

Initial Conditions:
1.
Orbiter AFT Power Bus (28 VDC) feed to the Unpressurized Carrier is OFF.

Final Conditions:

1.
Orbiter AFT Power Bus (28 VDC) feed to the Unpressurized Carrier is ON.

Operational Constraints:

--   
Unpressurized Carrier LTA Constraint – Orbiter Aft Power Bus

Orbiter AFT power bus power should be applied to the Unpressurized Carrier LTA heaters within one hour of Orbiter payload bay door opening in order to maintain Unpressurized Carrier payload temperatures within prescribed temperature limits.  (The one-hour limit is based on an initial temperature for the EuTEF external payload of 55 degrees F and worst-case attitude of the ISS.)
Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

--
NSTS 21396, Shuttle Mission Integration Plan (MIP) 1E – May 30, 2003
--
APM LTA Phase Thermal Analysis Description and Results, CLT-RP-AI-0022, Alenia Space Division – Columbus, 30 September 2000.

--
Assessment provided via email from ESA/Ing Oei, 27 October 2003.

3.6.14 Checkout EMU

1E.13    Checkout EMU

Resp Org:    Shuttle Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.15 Checkout SAFER

1E.14    Checkout SAFER

Resp Org:    Shuttle Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.16 Checkout Rendezvous Tools

1E.15    Checkout Rendezvous Tools

Resp Org:    Shuttle Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.17 Set Up Water Transfer to Station

1E.16    Set Up Water Transfer to Station

Resp Org:    Shuttle Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.18 Activate and Checkout Orbiter-Based Station Avionics (OSA)

1E.17    Activate and Checkout Orbiter-Based Station Avionics (OSA)

Resp Org:    Shuttle Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.19 Activate and Checkout Orbiter Docking System (ODS)

1E.18    Activate and Checkout Orbiter Docking System (ODS)

Resp Org:    Shuttle Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.20 Setup and Checkout CBCS on Node 2 Starboard Hatch Window

1E.19    Setup and Checkout CBCS on Node 2 Starboard Hatch Window

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.21 PF414003. Perform Station Operations for Orbiter Rendezvous
1E.20    PF414003.Perform Station Operations for Orbiter Rendezvous

Resp Org:    Boeing Flight Operations
Description:

This function describes the station operations required to support Earth to Orbit Proximity Operations and mating with the ISS.  It includes configuring station systems to support rendezvous, mating station and Orbiter, and reconfiguring station systems to support mated operations.

Refer to “RF414003.Station Operations for Orbiter Rendezvous” in the Systems Data Report/OP01 (SSP 50075-SYS, Book 14, Miscellaneous Scenarios) for the procedural information of this operation.

3.6.22 PF414001.Ingress Station
1E.21    PF414001.Ingress Station

Resp Org:    Boeing Flight Operations
Description:

The Orbiter crew enters the station with the help of the ISS crew.  PMA2 is pressurized from the ISS side.  PMA2 is ingressed and inspected (e.g., verification that there is no condensation buildup).  The Orbiter/PMA2 duct connection is made.  The Node 2 Forward hatch thermal cover is removed, and the Node 2 Forward hatch is opened.  The Node 2 Forward Emergency Egress Lighting System (EELS) function is enabled.  The Node 2/PMA2 IMV duct connection is made and air circulation between the ISS and the Orbiter is initiated.  The high-pressure O2 and N2 lines are installed.

Refer to “RF414001.Ingress Station” in the Systems Data Report/OP01 (SSP 50075-SYS, Book 14, Miscellaneous Scenarios) for the procedural information of this operation.

Deltas:

The O2/N2 lines are installed at this time only if gas transfer is immediate, which is unlikely.  Scheduling of the connection of the O2/N2 lines, and the subsequent gas transfer, will be at the discretion of MOD. 

3.6.23 Purge N2/O2 Lines

1E.22    Purge N2/O2 Lines

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.24 Perform Cargo Visual Inspection (Optional)

1E.23    Perform Cargo Visual Inspection (Optional)

Resp Org:    Station Program

Description:

TBD - ESA/EADS to provide requirements for specific visual inspection sites and pass/fail criteria
(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.25 Perform Vestibule Outfitting / Columbus Ingress Preparation

1E.24
Perform Vestibule Outfitting / Columbus Ingress Preparation

Resp Org:  ESA/EADS
Description:

This function sets up all equipment essential to the Columbus vestibule outfitting and ingress.  Tools, jumpers, protective caps, and other support equipment are removed from stowage and gathered together for upcoming operations.

Refer to the listing below for items that will be needed from stowage.

Initial Conditions:
1.
Vestibule outfitting equipment is in stowage either aboard the Orbiter or the Station.

Final Conditions:

1.
Vestibule equipment has been removed from stowage, and is gathered in Node 2 ready for use.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
Tools:

	Tool
	Part Number

	3/8” driver handle
	F50A

	Apex bit #10, 3/8” drive
	273B-10

	Rachet, 1/4” Drive
	TM830

	3/16” Hex Head, 1/4” Drive
	TMA6E

	4” Ext, 1/4” drive
	TMXK4

	3/8” Standard Socket, 1/4” Drive
	TMD12

	Torque Wrench (40-200 lbs), 1/4” Drive
	SEG33112394-301

	5/32” Hex Head, 1/4” Drive
	SEG39128572-307

	7/16” Socket, 1/4” Drive
	528-20147-5

	(30-200 in-lbs) Trq Wrench, 3/8" Drive 
	QJR217D

	- OR -

(5-35 in-lbs) Trq Driver, 1/4" Drive 
	QTS135

	1/4” to 3/8” adapter
	TA3

	FFTD
	990204-101


Other:

Manual Pressure Equalization Valve (MPEV) (Qty=1) (P/N 2353028)

Nitrogen/Oxygen Purge Adapter (NOPA)

Velcro straps

Gray Tape

Marking Pen

Towel

Mini Maglite

Scissors

Static wrist tether

Operational Requirements: 

--   
LAUNCH Columbus Vestibule Outfitting Equipment


Space for the stowage of outfitting equipment for Columbus must be available on the Orbiter.

Jumpers:

	Function
	Wire Harness
	Jumper 
Part Number

	Power Feeder APM 2
	W5012
	1F46371-1

	Power Feeder APM 1
	W5013
	1F46373-1

	Hardwire (ML)-R
	W5006
	1F46359-1

	Hardwire (HO)-R
	W5010
	1F46367-1

	Hardwire (HO)-N
	W5003
	1F46353-1

	Hardwire (ML)-N
	W5007
	1F46361-1

	1553B, LB-B
	W5002
	1F46351-1

	1553B, LB-A
	W5001
	1F46349-1

	PCS LAN
	W5015
	1F46377-1

	Fiber Optic 1
	W5009
	1F46365-1

	Fiber Optic 2
	W5004
	1F46355-1

	IAA Coaxial
	W5005
	1F46357-1

	

	
	Jumper Part Number

	LTL Supply
	683-13896-43

	LTL Return
	683-13896-44

	MTL Supply
	683-13871-3

	MTL Return
	683-13871-4

	N2 Supply
	683-13870-70

	ARS
	683-13870-72

	Condensate Water Return
	683-13870-71

	IMV Supply
	683-13870-73

	IMV Return
	683-13870-74


Connector Covers:

CPAs:

	Protective Cap

Name/Function
	Part Number
	Qty

(x 4)

	1553B/485 Data Plug
	NATC-PPC-N-15
	1

	1553B/485 Data Receptacle
	NATC-RPC-N-15
	1

	CPA Power Plug
	NATC-PPC-N-11
	2

	CPA Power Receptacle
	NATC-RPC-N-11
	2

	Controller & 485 Plug
	NATC-PPC-N-13
	6

	Controller & 485 Receptacle
	NATC-RPC-N-13
	6


TCS Jumpers:

	Protective Cap

Name/Function
	Part Number
	Qty

	LTL Passive Line Cap
	683-16348-811
	1

	Node 2 MTL Line Cap
	683-16348-810
	2

	MTL Passive Line Cap
	683-16348-811
	1


Other Hardware:


Desiccant bags (four)

Vestibule Barrier Assembly (683-60461-11,(S/N 00006)

CBM Ground straps (Qty=2) (P/N 683-13477-7)

Portable Work Station (PWS) (Qty=3) (P/N TBD – GFE, ESA/EADS)
PWS Power Cables (Qty=3) (P/N TBD – GFE, ESA/EADS)
PWS Data Cables (Qty=3) (P/N TBD – GFE, ESA/EADS)
Portable Computer System (PCS) (Qty=2) (GFE, NASA LPM)
Validation/Data Source Information:

None

3.6.26 Prepare Equipment Airlock

1E.25    Prepare Equipment Airlock

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.27 Rotate 1 US SAFER

1E.26    Rotate 1 US SAFER

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.28 Rotate 1 EMU

1E.27    Rotate 1 EMU

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)
3.6.29 Transfer EVA Translation Aids and Trunnion Covers from the Orbiter to Station

1E.28    Transfer EVA Translation Aids and Trunnion Covers from the Orbiter to Station

Resp Org:    Station Program
(Placeholder page only – Boeing is not responsible for this procedure input.)
3.6.30 Perform EVA Tool Configuration for EVA 1

1E.29    Perform EVA Tool Configuration for EVA 1

Resp Org:    Station Program

Note:  
This task should include the IVA pre-assembly of the trunnion pin (4) and scuff plate (4) MLI thermal covers using the Velcro attachments.  The trunnion pin/scuff plate MLI covers are stowed in the Airlock in preparation for EVA 1 on Flight Day 4.  Prepare handrails, handrail bag, WIFs, and slidewire with carrier.
(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.31 
3.6.32 


3.6.33 Perform EVA Procedure Review for EVA 1

1E.30    Perform EVA Procedure Review for EVA 1

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.34 PF.SODF.PERFORM NODE 2 STARBOARD ACBM PREP-FOR-MATE

1E.31
PF.SODF.PERFORM NODE 2 STARBOARD ACBM PREP-FOR-MATE

Resp Org:    Boeing Flight Operations

Description:

This function activates and checks out the Node 2 Starboard ACBM, including deploying the capture latches, in preparation for the berthing of Columbus on Node 2.  This may be performed earlier if desired.  The procedure can be performed by the on-orbit crew or by the ground.

(SODF: S&M: NOMINAL: CBM: 1.501 NODE 1 FORWARD CBM CPA CHECKOUT – GROUND  Edition – 07/13/00 or 1.502 NODE 1 FORWARD CHECKOUT – CREW Edition 0713/00)

Deltas:

1. This referenced SODF procedure needs to be updated to reflect the Node 2 CBM.  Node 2 CBM PUIs are in Appendix B of the Systems Data Report/OP-01 (SSP 50075-SYS, Book 12, Volume 1 (CBM)).

2. Primary and secondary power is supplied to the Node 2 Starboard CPAs by closing the following RPCM switches:
N2NAD-1B4B-A Switches 13, 14, 15, and 16

N2ZEN-2B3A-B Switches 13, 14, 15, and 16
Operational Constraints:

--   
ACBM Hatch Beam Temperatures

ACBM hatch beam temperatures shall not exceed 130 deg F during ACBM operations.  Node radial port deployable petals will be utilized to reduce the sun facing exposure times during berthing operations if Station beta angle is at LVLH, high negative for this starboard ACBM.

3.6.35 PF408001.Perform Station Airlock Prep for EVA 1

1E.32  PF408001.Perform Station Airlock Prep for EVA 1

Resp Org:    Boeing Flight Operations

Description:

Refer to “RF408001.Perform Airlock Operations for EVA (Station Campout through Egress)” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 8, Airlock Systems) for the procedural information of this operation.

Note:

The referenced procedural input documents Airlock operations performed during Flight 11A.  The actual EVA protocol will be determined by MOD closer to flight.
3.6.36     PF.Transition to External Ops Mode for EVA 1 and Columbus Berthing

1E.33    PF.Transition to External Ops Mode for EVA 1 and Columbus Berthing

Resp Org:    Boeing Flight Operations

Description:

Refer to “Transition Station to External Operations Mode” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 15, SMC) for the procedural information of this operation.
Deltas:

CCS R4.5 is the baseline for this flight.
3.6.37 PF414014.Perform Extravehicular Robotics (EVR) Prep for Columbus Berthing
1E.34    PF414014.Perform Extravehicular Robotics (EVR) Prep for Columbus Berthing

Resp Org:    Boeing Flight Operations

Description:

This function prepares for an EVR activity that includes EVA activities.  The Robotic Workstations (RWSs) are activated and the Station Video systems configured to provide viewing for the SSRMS operator: the SSRMS and Orbiter video cameras are activated, and the video sources are routed to the appropriate Robotic Workstation monitors.  The ISS external video cameras are also activated and configured.
Refer to “RF414014.Perform Extravehicular Robotics (EVR) Preparation” in the Systems Data Report/OP01 (SSP 50075-SYS, Book 14, Miscellaneous Scenarios) for the procedural information of this operation.
3.6.38 Perform Node 2 Starboard ACBM Visual Inspection Using SSRMS
1E.35    Perform Node 2 Starboard ACBM Visual Inspection Using SSRMS

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.39 Grapple Columbus with SSRMS in Preparation for Unberth

1E.36
Grapple Columbus with SSRMS in Preparation for Unberth

Resp Org:    Boeing Flight Operations

Description:

The SSRMS maneuvers to the pre-grapple position and then mechanically grapples the Columbus.  This function does not enable the latch of the connectors that allow power to the Columbus PDGF.
Initial Conditions:
1.
Columbus in Orbiter payload bay launch position.
Final Conditions:

1.
Columbus in Orbiter payload bay grappled by SSRMS.

Operational Constraints:

--
SSRMS Power to Columbus
The SSRMS cannot have umbilicals mated and used as a power source for the Columbus HCUs until the LTA cables have been disconnected.  Damage to the APCUs and ISS can result from return currents flowing through structure if two power sources are connected at the same time.  [Reference closed issue SIR10-0053]

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

None

1E.36.1
  Maneuver SSRMS to Pregrapple Position

Resp Org:    Station Program

1E.36.2  PF.GNC.Command CMG Desaturation

Description:

Refer to “GNC.Command CMG Desaturation” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.

Deltas:

Note:

In a few operational instances, the use of the manual CMG desat command may become problematic and also not feasible.  (Reference closure of issue SIR8-0104.)  As a consequence, there is a need to identify some command use criteria.  They are described as follows:

1.
The manual CMG desaturation command can be used while GN&C is configured to control attitude with an Attitude Hold CCDB (AH-LVLH, AH-Inertial, or AH-XPOP), while in CMG Thruster assist mode, and when thrusters are not inhibited.
RATIONALE:  The action here is to reduce momentum levels in order to increase the time to the next automatic CMG desaturation event.  Typically, the manual CMG desaturation command is sent:
--
Prior to initiating SSRMS payload operations,
--
A few minutes before a docking event.
--
If needed, prior to transitioning GN&C to CMG Only mode, and 
--
If needed before the thrusters will be inhibited for an extended period of time

2.
The manual CMG desaturation command can be used in preparation for configuring GN&C for Momentum Manager (MM).
RATIONALE:  The reason for this action is to preset the momentum state in order to reduce the dynamic transient caused by transition of the attitude controller to momentum management.

3.
The manual CMG desaturation command should not be used once the GN&C MM is intialized in TEA and begins attitude control while in CMG Thruster Assist mode using a CCDB [TEA-LVLH, TEA-Inertial or TEA-XPOP].
RATIONALE:  The reason for not allowing use of the command is to prevent destabilizing the MM function (once converged) as a result of thruster firings for CMG desat.

4.
The manual CMG desaturation command should not be used if the inhibit on thruster firing is set (no auto CMG desaturation request) while GN&C is in the CMG Thruster Assist mode.
RATIONALE:  GN&C will not request a CMG desaturation from the RS while this inhibit is configured to disable and will reject the command (operation inhibited).  For instance, during SSRMS payload operations when in a vernier mode (i.e., during close tolerance P/L motion), the thrusters would, in general, be inhibited and, as a result, use of the manual CMG desaturation command is not feasible.

5.
The manual CMG desaturation command should not be used during P/L operations when the SSRMS is in a vernier mode (i.e., close P/L-structure clearances) when GN&C is performing AC with Attitude Hold CCDB in CMG Thruster Assist and with the thrusters inhibited.
RATIONALE:  This is to avoid any P/L to structure interaction (e.g., collision) due to thruster firings for CMG desat. 

6.
The manual CMG desaturation command should not be used when the GN&C is configured in a mode other than CMG Thruster Assist.
RATIONALE:  GN&C cannot respond to a CMG desat command other than with a command rejection since GN&C is not configured in the CMG Thruster Assist mode.

1E.36.3  PF.GNC.Configure Thruster Firing to ‘DISABLE’

Description:

Refer to “GNC.Configure Thruster Firing to ‘DISABLE’ ” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.

Thruster Firing should be set to disable (Command parameter = 01) at this time.

1E.36.4    Grapple Columbus PDGF with SSRMS    

Resp Org:    Station Program

Operational Constraints:
--
SSRMS Power to Columbus
The SSRMS cannot have umbilicals mated and used as a power source for the Columbus HCUs until the LTA cables have been disconnected.  Damage to the APCUs and ISS can result from return currents flowing through structure if two power sources are connected at the same time.  [Reference closed issue SIR10-0053]
3.6.40 Open CBCS Cover Flap on Node 2 Starboard Center Disk Cover
3.6.41 


1E.37  Open CBCS Cover Flap on Node 2 Starboard Center Disk Cover

Resp Org:    Boeing Flight Operations

Description:    

The Hatch Window Closeout Flap on the Node 2 Starboard Center Disk Cover is opened and secured by the Velcro straps by an EV crewmember in order to allow CBCS operations for Columbus berthing.


Initial Conditions:
1.
Hatch Window Closeout Flap on the Node 2 Starboard Center Disk Cover is closed. 

2.
Recommended EVA Worksite:



Free Float

Final Conditions:
1.
Hatch Window Closeout Flap on the Node 2 Starboard Center Disk Cover is open.

Operational Constraints:    

--   Hatch Window Exposure to MMOD

The hatch window must not be left exposed to MMOD.  The flap must be opened just prior to berthing, and closed if berthing cannot be completed unless suitable MMOD protection is provided (i.e. Hyzod cover) and flight specific MMOD analysis is performed.
Assumptions:    

None

Critical Issues:
None

Resource Requirements: 

1.
EV Crew (1)

2.
ESE&T Required:



None

Operational Requirements: 

None

Validation/Data Source Information:
None

3.6.42 Open CBCS Cover Flap on Columbus Thermal Cover

1E.38  Open CBCS Cover Flap on Columbus Thermal Cover

Resp Org:    Boeing Flight Operations

Description:    

The Hatch Window Closeout Flap on the Columbus Thermal Cover is opened and secured by the Velcro straps by an EV crewmember in order to allow CBCS operations for Columbus berthing.

Initial Conditions:
1.
Hatch Window Closeout Flap on the Columbus Thermal Cover is closed. 

2.
Recommended EVA Worksite:



Free Float

Final Conditions:
1.
Hatch Window Closeout Flap on the Columbus Thermal Cover is open.

Operational Constraints:    

--   Open CBCS Cover Flap Sequence
This task must be performed before the PCBM contamination cover is removed so that the sealing surfaces are protected during this procedure.
Assumptions:    

None

Critical Issues:
None

Resource Requirements: 

1.
EV Crew (1)

2.
ESE&T Required:



None

Operational Requirements: 

None

Validation/Data Source Information:
None

3.6.43 Remove and Stow Columbus PCBM Contamination Cover
1E.39    Remove and Stow Columbus PCBM Contamination Cover
Resp Org:    Boeing Flight Operations

Description:    

The exposed seals of the Columbus PCBM are protected from possible contamination, both while on the ground and during the ascent phase to Low Earth Orbit (LEO). This is made possible by a removable cover that is installed on the PCBM.  This cover is a metallic ring installed directly on the PCBM seals seat. The ring is actually built in eight sections mated to the PCBM by means of special Velcro tape sections.

The removal of the sections shall be done prior to Columbus removal from the Orbiter payload bay. The ring sections are stowed in a trash bag during the removal activity and then brought back inside the Station for transfer and return in the Orbiter mid-deck. During the cover removal, the EVA crew will inspect the Columbus PCBM seals to ensure that no damages have occurred during the final ground handling, launch and ascent phases.   This procedure is performed by one EVA crewmember working in free float.

Note:

Columbus Assembly Sequence only contains the general sequence for this task.  The descriptions are derived from the assessment of the US Lab assembly during the ISS mission 5A.

Initial Conditions:

1. Columbus is in Orbiter PLB.

2. SSRMS has been grappled, or is prepared to be grappled, to Columbus.

3. PCBM cover located on Columbus PCBM.

4. Recommended EVA Worksite:

Free Float

Final Conditions:

1. Columbus is in Orbiter PLB.

2. SSRMS has been grappled, or is prepared to be grappled, to Columbus.

3. Columbus PCBM seals have been inspected and show no signs of visible damage.

4. PCBM cover has been removed and stowed for return to ground.

Operational Constraints:    

--   
WARNING:  PCBM Sealing Surface Avoidance 

EVA Crewmembers must stay clear of the PCBM Sealing Surface once the Contamination Cover sections have been removed.

--
Removal of PCBM Cover

PCBM cover must be removed while in the Orbiter PLB in order to allow for berthing of the Columbus to the Node 2 starboard port. There is no possibility of removal of this cover while the Columbus is outside the payload bay, since it is out of reach for the EVA crewmember.

Assumptions:    

--   
Contamination Cover Type 

The contamination cover used for the Columbus Port PCBM is identical to that used for the Lab Aft PCBM during Flight 5A and the Node 2 Aft PCBM during Flight 10A. Procedural inputs for this task are derived from operations performed on Flight 5A and documentation provided in the Initial Release of the 10A Flight OP-01 Report. 

Critical Issues:    

None

Resource Requirements: 

1. EV Crew (1)

2. ESE &T Required:

Adjustable Equipment Tether Assy – Bilateral Tools (SEG33106945-XXX, crew preference) (two required)
Body Restraint Tether (BRT) (SEG33110400-301)

Large Trash Bag Assy (SEG33106937)  (two required) 

Wire Ties, 16” (SDG33108130-001)

Operational Requirements: 

--   
Columbus PCBM Contamination Cover Sections (Type 1) Stowage and Return to Ground

Stowage volume must be available for the Columbus PCBM Contamination Cover Sections (2).

QUANTITY:


2

PART NUMBER:

683-13603-1 

*MASS:




1.7902 lbs

*VOLUME:



0.0552 ft3

*Supplemental Information ONLY

--   
Columbus PCBM Contamination Cover Sections (Type 2) Stowage and Return to Ground

Stowage volume must be available for the Columbus PCBM Contamination Cover Sections (2).

QUANTITY:


2

PART NUMBER:

683-13603-2 

*MASS:




1.8629 lbs

*VOLUME:



0.0552 ft3

*Supplemental Information ONLY

--   
Columbus PCBM Contamination Cover Sections (Type 3) Stowage and Return to Ground

Stowage volume must be available for the Columbus PCBM Contamination Cover Sections (2).

QUANTITY:


2

PART NUMBER:

683-13603-3 

*MASS:




1.8629 lbs

*VOLUME:



0.0552 ft3

*Supplemental Information ONLY

--   
Columbus PCBM Contamination Cover Sections (Type 4) Stowage and Return to Ground

Stowage volume must be available for the Columbus PCBM Contamination Cover Sections (2).

QUANTITY:


2

PART NUMBER:

683-13603-4 

*MASS:




1.8078 lbs

*VOLUME:



0.0552 ft3

*Supplemental Information ONLY

Validation/Data Source Information:

--
COL-RIBRE-TN-0028, Columbus Assembly Analysis, Appendix D, as of 27 January 2003.

--
APM Operations Manual, COL-RIBRE-MA-0045, as of 27 January 2003

--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003 

--
JSC-48024-98, STS-98/Flight 5A EVA Checklist, Revision A, December 15, 2000

--   
ISS Generic Operational Flight Rules, Volume B, Book 10 - Mechanical, B10-111 CBM Premate Seal Inspection Requirement.

1E.39.1

EV1 Translate to Worksite

Resp Org:    Station Program

Description:    

EV1 translates to the Columbus Port cone in the Orbiter Payload Bay, using the Orbiter payload bay handrails, in preparation for the removal of the PCBM contamination cover.

1E.39.2

EV1 Remove PCBM Contamination Cover

Description:    

Using the Columbus Port cone and Orbiter PLB fixed handrails, EV1 translates around the PCBM, releasing the Velcro straps that hold the cover segment to the PCBM. Segments are properly restrained using two EVA tethers during removal. EV1 then performs the inspection of the PCBM seals after the removal of each cover sector.

Note:

The contamination cover sections may be removed in any sequence.

1E.39.2.1    EV1 Temporarily Stows One Trash Bag 

1E.39.2.2    EV1 Fairleads Safety Tether 

Description:    

EV1 fairleads safety tether to stay clear of PCBM ring

1E.39.2.3    EV1 Removes Contamination Cover Sections 1 – 4 

Description:    

EV1 attaches the adjustable equipment tethers (2) and wire ties to contamination cover sections 1 – 4 and 5 – 8. EV1 then removes PCBM contamination cover sections 1 – 4 from the PCBM ring and stows them in the large trash bag.

1E.39.2.4    EV1 Removes Contamination Cover Sections 5 - 8 

Description:    

EV1 swaps the Large Trash Bags.  EV1 then removes PCBM contamination cover sections 5 – 8 from the PCBM ring and stows them in the second large trash bag.

1E.39.2.5    EV1 Removes Fairlead 

1E.39.3

EV1 Stows PCBM Contamination Cover Sections

Resp Org:
Station Program

Description:    

EV1 retrieves the two large trash bags with PCBM contamination cover sections for return inside the Station. 

1E.39.4

EV1 Inspects PCBM Seals and Sealing Surfaces

Description:    

EV1 inspects the PCBM seals for any debris across the seal beads of the PCBM that could lead to excessive leakage or that could prevent mating of the CBMs.  Specifically, debris could be MLI or smaller contamination.  Any scratches or damage to the seals should also be examined.  Debris or damage that extends radially across multiple seal beads, which could cause a leak from the vestibule, is of greatest concern.  Any suspect contamination should be reported.

3.6.44 PF.SODF.REMOVE APCU POWER FROM COLUMBUS LTA HEATERS AND VERIFY POWER INHIBITS

1E.40    PF.SODF.REMOVE APCU POWER FROM COLUMBUS LTA HEATERS AND VERIFY POWER INHIBITS

Resp Org:    Boeing Flight Operations
Description:

This step refers to an SODF procedure that consists of deactivating both Orbiter APCUs to remove power from the Columbus LTA Heaters fed through the Orbiter interface panel.  
This ensures the proper safety inhibits are in place prior to EVA demating of the Columbus LTA Heater connector from the Orbiter interface panel.

(SODF:ULF-1 AOP:APCU:APCU DEACTIVATION:  Edition – 10/31/2002)

Deltas:

Perform for both APCUs.

Operational Constraints:
--
Power to Columbus
Power must be restored to the Columbus heaters (either via SSRMS/PDGF interface or Node 2 DDCUs) within 24 hours from removal of APCU power.

Validation/Data Source Information:

--
JSC Safety Letter MA2-99-170, Crew Mating/Demating of Powered Connectors

--
Hazard Report ISS-EPS-0309-1E, Electrical Arcing/Sparking Injures EVA Crewmember and/or Orbiter and/or ISS Hardware
--  
APM LTA Phase Thermal Analysis Description and Results, CLT-RP-AI-0022, Alenia Space Division – Columbus, 30 September 2000.

3.6.45 Disconnect Columbus LTA Heater Umbilical from Columbus/Orbiter I/F Panel and Temp Stow

1E.41    Disconnect Columbus LTA Heater Umbilical from Columbus/Orbiter I/F Panel and Temp Stow

Resp Org:    Boeing Flight Operations

Description:    

The combination of the Columbus thermal design and the imposed launch-ascent-assembly timeline led to the use of the Orbiter power resource to maintain the Columbus heaters active while the module is in the Orbiter payload bay.  This has been accomplished by connecting the Orbiter APCU to the Columbus HCUs by means of a harness running inside the Orbiter payload bay. The actual interface at Columbus side is an EVA connector (socket), which interfaces to the APCU harness connector (plug) installed on a bracket located above the trunnion level on the aft side of the Columbus port cone.   This connector is removed before providing power to the HCUs via the SSRMS and the PDGF. 

The activity consists of a single EVA crewmember working free float in the Orbiter payload bay to disconnect the power connector from the Columbus after the APCU has been powered down.  The cable remains connected to the Orbiter APCU.  The EV crewmember then installs the proper cap on the Columbus interface connector (socket), located on the same connector bracket.  Once disconnected from the Columbus, the connector cable is stowed in the Orbiter payload bay for return to the ground. 

Note:

Columbus Assembly Sequence only contains the general sequence for this task.  The tasks below are derived from the assessment of the US Lab assembly during the ISS mission 5A, as the design of the Columbus LTA cable is similar, but not identical, to that of the cables on the US Lab.  The operations for the Columbus LTA cable are slightly different, as the US Lab LTA cables were disconnected from the Orbiter and stowed on the Lab.  Details of the LTA Heater umbilical stowage on the Orbiter will be left to NASA.  

Initial Conditions:

1. Columbus is inside the Orbiter PLB.

2. LTA heater umbilical connected between Orbiter and Columbus.

3. All EVA support H/W needed to allow for the disconnection of the umbilical has been pre-integrated (ground installed).

4. Power to Columbus LTA heater umbilical is OFF.

5. Connector cap located on connector bracket.

6. Recommended EVA Worksite:


EV1 – Free Float

Final Conditions:

1. Columbus is inside the Orbiter PLB.

2. LTA heater umbilical connected to Orbiter only.

3. Columbus LTA heater umbilical has been disconnected from the Columbus module and stowed in the Orbiter.

4. Columbus LTA heater connection socket has been capped.

Operational Constraints:    

--   
WARNING:  Orbiter APCU/SSRMS Inhibited 

Power to the Orbiter APCU/SSRMS-PDGF power must be off prior to mating/demating the power cable(s) to preclude a potentially catastrophic hazard due to arcing/sparking. Hot ejecta could penetrate the EMU.    

--
CAUTION:  Disconnection of LTA Cable

This LTA cable must be disconnected before providing power to the Columbus HCUs via the SSRMS and the PDGF.  Damage to the Orbiter APCUs or ISS can result from return current flowing through structure if two power sources are connected at the same time.  [Reference closed issue SIR10-0053]. 
Assumptions:    
None
Critical Issues:    

None



Resource Requirements: 

1.
EV Crew (1)

2.
ESE&T Required:



Adjustable Equipment Tether Assy – Bilateral Tools (SEG33106945-XXX, crew preference)
Wire Tie, 16” (SDG33108130-001)

Operational Requirements: 

--   
RETURN Columbus LTA Heater Umbilical 

Stowage location for Columbus LTA heater umbilical (P/N 3260CA901-403)  on the Orbiter will be available for return to the ground.

Validation/Data Source Information:
--
COL-RIBRE-TN-0028, Columbus Assembly Analysis, Appendix D, as of 27 January 2003.

--
COL-RIBRE-MA-0045; APM Operations Manual, Edition – as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
JSC-48024-98, STS-98/Flight 5A EVA Checklist, Revision A, dated 12/15/00

--
JSC-48024-104, STS-104/7A EVA Checklist Revision A, dated 05/21/01

1E.41.1

EV1 Translate to Worksite

Resp Org:    Station Program

Description:    

EV1 translates to the Columbus Port cone in the Orbiter Payload Bay, using the Orbiter payload bay handrails, in preparation for the disconnection of the LTA heater umbilical.  

1E.41.2

EV1 Verify Powerdown for Demating Columbus LTA Heater Umbilical Connectors

Description:    

EV1 obtains verbal confirmation from an IVA crewmember that power to Orbiter APCU and SSRMS/PDGF power is OFF.

1E.41.3

EV1 Disconnect LTA Heater Umbilical 

Description:    

Using the port cone handrails as restraints, EV1 disconnects the EVA connector from its receptacle on the connector bracket. The bracket-mounted connector half is capped using the cap already available on the connector bracket.

1E.41.3.1    EV1 Release LTA Heater Umbilical EVA Clamp on Columbus and Close Clamp

Description:    

The LTA heater umbilical is restrained on the Columbus port cone MDPS panel by means of an EVA clamp.  EV1 releases the clamp at this time to allow for the disconnection of the LTA cable.
1E.41.3.2    EV1 Tether to LTA Heater Umbilicals

1E.41.3.3    EV1 Disconnects LTA Heater Umbilical Connector 

Description:    

EV1 disconnects the LTA heater umbilical connector from the Columbus receptacle J01.

1E.41.3.4    EV1 Cap Receptacle 

Description:    

EV1 removes connector cap from the J01 dummy receptacle connector bracket and installs it on the J01 receptacle.

1E.41.4    EV1 Temp Stow LTA Heater Umbilicals on Orbiter

Resp Org:    Station Program

Description:    

The LTA heater umbilical is coiled and temporarily stored inside the Orbiter PLB.  Final stowage of the heater umbilical will be performed later in EVA 1, after the Columbus module has been unberthed from the Orbiter.

3.6.46  Command SSRMS Umbilical Mate (Power Connectivity to Columbus via SSRMS)

1E.42    Command SSRMS Umbilical Mate (Power Connectivity to Columbus via SSRMS)

Resp Org:    Station Program

Description:
Once the SSRMS LEE grapples the Columbus PDGF, additional commands are sent to mate the umbilicals.  This step provides the physical power connectivity from the SSRMS (via the Node 2 PDGF) to the Columbus heaters.  No power is applied yet.
Operational Constraints:
--
SSRMS Power to Columbus HCUs
APCU power must be removed and LTA cable must be demated prior to SSRMS latch. The SSRMS cannot be used as a power source for the Columbus HCUs until the LTA cables have been disconnected.  Damage to the APCUs and ISS can result from return currents flowing through structure if two power sources are connected at the same time.  [Reference closed issue SIR10-0053]


(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.47 PF3023.Provide SSRMS Payload Power to Columbus Heaters

1E.43    PF3023.Provide SSRMS Payload Power to Columbus Heaters

Resp Org:    Boeing Flight Operations

Description:

This step closes RPCM S0-4B-C RPC 3 and RPCM S0-3A-C RPC 1 to apply power to the Columbus heaters via the Node 2 PDGF payload power feeds.  This action will prevent the Columbus module from reaching its lower temperature limit before it is berthed to Node 2 and configured to berthed survival mode.
Refer to “RF3023.Apply Electrical Power to Specified Load” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Deltas:

1.
Step “Enable RPCM x SWxx Close Command (If Required)” does not need to be performed, since the default state of the RPC Close Command is Enabled and the Close Command inhibit has not previously been set on this RPC.

Operational Constraints:
--
Power to Columbus
Power must be restored to the Columbus heaters (either via SSRMS/PDGF interface or Node 2 DDCUs) within 24 hours from removal of APCU power.

Validation/Data Source Information:
--  
APM LTA Phase Thermal Analysis Description and Results, CLT-RP-AI-0022, Alenia Space Division – Columbus, 30 September 2000.

3.6.48 Unberth Columbus from Orbiter Payload Bay with SSRMS

1E.44    Unberth Columbus from Orbiter Payload Bay with SSRMS 

Resp Org:    Boeing Flight Operations

Description:

The Payload Retention Latches (PRLAs) are released along with Keel Latches and Columbus is unberthed from the Payload Bay (PLB) to the Hover position.

Initial Conditions:
1. Columbus in Orbiter payload bay grappled by SSRMS.
2. Orbiter Payload Retention Latches (PRLAs) and Keel Latches are latched.
Final Conditions:

1.
Columbus unberthed from Orbiter payload bay and maneuvered to hover postion using SSRMS.

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

None

1E.44.1    Unlatch Orbiter Payload Retention Latches (PRLAs) and Keel Latches

Resp Org:    Shuttle Program

1E.44.2    PF.GNC.Upload Mass Properties PPL for Loaded SSRMS Operations

Description:
Refer to “GNC.Perform GNC PPL Data Upload from MCC-H” in the System Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.

1E.44.3    Maneuver Columbus to Hover Position with SSRMS

Resp Org:    Station Program

1E.44.4    PF.GNC.Incorporate Mass Properties Data for Loaded SSRMS Operations

Description:
Refer to “GNC.Incorporate Mass Properties Data” in the System Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.

1E.44.5    PF.GNC.Set RS Thruster Firing Pattern to ‘Pulse Train’ for Loaded SSRMS Operations
Description:
Refer to “GNC.Set RS Thruster Firing Pattern to Pulse Train” in the System Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.

1E.44.6    PF.GNC.Configure Thruster Firing to ‘ENABLE’

Description:
Refer to “GNC.Configure Thruster Firing to ‘ENABLE’ ” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) 

for the procedural information of this operation.

Thruster Firing should be set to enable (Command parameter = 00) at this time.

3.6.49 Perform Final Stow of Columbus LTA Heater Umbilical 

1E.45    Perform Final Stow of Columbus LTA Heater Umbilical

Resp Org:    Shuttle Program

Description:

Stowage location of the LTA heater power umbilical will be determined by NASA.
(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.50 





3.6.51 Berth Columbus CBM to Node 2 Starboard ACBM with SSRMS

1E.46    Berth Columbus CBM to Node 2 Starboard ACBM with SSRMS

Resp Org:    Boeing Flight Operations

Description:

The SSRMS maneuvers Columbus to the Premate position and RTL indications are verified.  Columbus is then mated to the Node 2 Starboard ACBM.  Capture Latches are closed, bolts are acquired, and then the 16 bolts are torqued, four at a time, in six stages until final torque is achieved.  Bolt loading may be done in parallel with the remaining Flight Day 4 activities.  The Node 2 Starboard CBM is then deactivated.

Note: 
1. No thermal hold is required prior to berthing Columbus to Node 2 Starboard CBM.  Reference Boeing memo A92-STN-M-MRI-9700080, Oct. 1997.
Initial Conditions:
1.
Columbus is in hover position grappled by SSRMS.

Final Conditions:

1.
Columbus CBM berthed to Node 2 Starboard ACBM.
Operational Constraints:

--   
ACBM Hatch Beam Temperatures

ACBM hatch beam temperatures shall not exceed 130 deg F during ACBM operations.  Node radial port deployable petals will be utilized to reduce the sun facing exposure times during berthing operations if Station beta angle is at LVLH, high negative for this starboard ACBM.

Assumptions:    

None

Critical Issues:

--   
Columbus Berthing Timeline Impacts to Flight Day 4 Activities

Timeline assessments presented at the EJOP #4, 5-9 May 2003, indicated that the berthing of the Columbus module would take about an hour longer than originally planned.  Thus, many of the Flight Day 4 activities planned after the Columbus berthing, including the remaining EVA 1 tasks, Node 2-to-Columbus vestibule outfitting and Columbus initial and final activation, may have to be performed on Flight Day 5.

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

None

1E.46.1    Maneuver Columbus to Premate Position with SSRMS

Resp Org:    Station Program

1E.46.2    PF.GNC.Command CMG Desaturation

Description:

Refer to “GNC.Command CMG Desaturation” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.

Deltas:

Note:

In a few operational instances, the use of the manual CMG desat command may become problematic and also not feasible.  As a consequence, there is a need to identify some command use criteria.  They are described as follows:

1.
The manual CMG desaturation command can be used while GN&C is configured to control attitude with an Attitude Hold CCDB (AH-LVLH, AH-Inertial, or AH-XPOP), while in CMG Thruster assist mode, and when thrusters are not inhibited.
RATIONALE:  The action here is to reduce momentum levels in order to increase the time to the next automatic CMG desaturation event.  Typically, the manual CMG desaturation command is sent:
--
Prior to initiating SSRMS payload operations,
--
A few minutes before a docking event.
--
If needed, prior to transitioning GN&C to CMG Only mode, and 
--
If needed before the thrusters will be inhibited for an extended period of time

2.
The manual CMG desaturation command can be used in preparation for configuring GN&C for Momentum Manager (MM).
RATIONALE:  The reason for this action is to preset the momentum state in order to reduce the dynamic transient caused by transition of the attitude controller to momentum management.

3.
The manual CMG desaturation command should not be used once the GN&C MM is initialized in TEA and begins attitude control while in CMG Thruster Assist mode using a CCDB [TEA-LVLH, TEA-Inertial or TEA-XPOP].
RATIONALE:  The reason for not allowing use of the command is to prevent destabilizing the MM function (once converged) as a result of thruster firings for CMG desat.

4.
The manual CMG desaturation command should not be used if the inhibit on thruster firing is set (no auto CMG desaturation request) while GN&C is in the CMG Thruster Assist mode.
RATIONALE:  GN&C will not request a CMG desaturation from the RS while this inhibit is configured to disable and will reject the command (operation inhibited).  For instance, during SSRMS payload operations when in a vernier mode (i.e., during close tolerance P/L motion), the thrusters would, in general, be inhibited and, as a result, use of the manual CMG desaturation command is not feasible.

5.
The manual CMG desaturation command should not be used during P/L operations when the SSRMS is in a vernier mode (i.e., close P/L-structure clearances) when GN&C is performing AC with Attitude Hold CCDB in CMG Thruster Assist and with the thrusters inhibited.
RATIONALE:  This is to avoid any P/L to structure interaction (e.g., collision) due to thruster firings for CMG desat. 

6.
The manual CMG desaturation command should not be used when the GN&C is configured in a mode other than CMG Thruster Assist.
RATIONALE:  GN&C cannot respond to a CMG desat command other than with a command rejection since GN&C is not configured in the CMG Thruster Assist mode.

1E.46.3    PF.GNC.Configure Thruster Firing to ‘DISABLE’

Description:

Refer to “GNC.Configure Thruster Firing to ‘DISABLE’ ” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.

Thruster Firing should be set to disable (Command parameter = 01) at this time.

1E.46.4    PF.GNC.Upload Mass Properties PPL after Loaded SSRMS Operations

Description:

Refer to “GNC.Perform GNC PPL Data Upload from MCC-H” in the System Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.

1E.46.5    Position Columbus to Pre-Install Position with Node 2 Starboard using SSRMS

Resp Org:    Station Program

1E.46.6    Perform Columbus CBM Mate to Node 2 Starboard ACBM
Description:

This function describes the steps required to mate Columbus to the Node 2 Starboard ACBM.  

1E.46.6.1    PF.SODF.VERIFY NODE 2 CBM PRE-MATE STATUS

Description:

This function verifies the pre-mate status of the ACBM prior to actual mating operations including verification of Ready-To-Latch (RTL) indications.

(SODF: S&M: NOMINAL: CBM: 1.505 NODE 1 CBM VERIFY PRE-MATE STATUS:  Edition – 10/18/01)

Deltas:
1. This referenced SODF procedure needs to be updated to reflect the Node 2 CBM.  Node 2 CBM PUIs will be added to Appendix B of the Systems Data Report/OP-01 (SSP 50075-SYS, Book 12, Volume 1 (CBM)).

2. Primary and secondary power is supplied to the Node 2 Starboard CPAs by closing the following RPCM switches:
N2NAD-1B4B-A Switches 13, 14, 15, and 16

N2ZEN-2B3A-B Switches 13, 14, 15, and 16
1E.46.6.2    PF.SODF.PERFORM CAPTURE OF Columbus AND ACQUIRE BOLTS (ABOLT)

Description:

This function describes all the steps required to capture the Columbus by the Node 2 Starboard ACBM using the SSRMS.  Capture of the element is done using a multi-stage capture sequence that limits CBM torque and drive times to reduce SSRMS loading.

(SODF: S&M: NOMINAL: CBM: 1.510 NODE 1 CBM CAPTURE/ABOLT - SSRMS:  Edition – 05/14/03)

Deltas:
1. This referenced SODF procedure needs to be updated to reflect the Node 2 CBM.  Node 2 CBM PUIs are in Appendix B of the Systems Data Report/OP-01 (SSP 50075-SYS, Book 12, Volume 1 (CBM)).

2. Primary and secondary power is supplied to the Node 2 Starboard CPAs by closing the following RPCM switches:
N2NAD-1B4B-A Switches 13, 14, 15, and 16

N2ZEN-2B3A-B Switches 13, 14, 15, and 16

1E.46.6.3    PF.SODF.PERFORM NODE 2 CBM BOLT LOADING

Description:

This function completes the mating of the Columbus to Node 2.   The bolts are tightened using five stages to achieve the initial preload (IBOLT) and then one additional stage to achieve the final preload (FBOLT).  The Capture Latches are then commanded Closed.  Upon conclusion of mating, the CBM Controllers are deactivated and power is removed from the CPAs.

(SODF: S&M: NOMINAL: CBM: 1.507 NODE 1 CBM BOLT LOADING:  Edition – 01/31/03)

Deltas:
1. This referenced SODF procedure needs to be updated to reflect the Node 2 CBM.  Node 2 CBM PUIs are in Appendix B of the Systems Data Report/OP-01 (SSP 50075-SYS, Book 12, Volume 1 (CBM)).

2. Primary and secondary power is supplied to the Node 2 Starboard CPAs by closing the following RPCM switches:
N2NAD-1B4B-A Switches 13, 14, 15, and 16

N2ZEN-2B3A-B Switches 13, 14, 15, and 16
1E.46.7    PF.GNC.Incorporate Mass Properties Data after Loaded SSRMS Operations
Description:

Refer to “GNC.Incorporate Mass Properties Data” in the System Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.

1E.46.8    PF.GNC.Set RS Thruster Firing Pattern to ‘Nominal Mode’ after Loaded SSRMS Operations
Description:

Refer to “GNC.Set RS Thruster Firing Pattern to Nominal Mode” in the System Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.

1E.46.9    PF.GNC.Configure Thruster Firing to ‘ENABLE’

Description:
Refer to “GNC.Configure Thruster Firing to ‘ENABLE’ ” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) 

for the procedural information of this operation.

Thruster Firing should be set to enable (Command parameter = 00) at this time.

3.6.52 Install Columbus Trunnion Pin Covers

1E.47    Install Columbus Trunnion Pin Covers

Resp Org:    Boeing Flight Operations
Description:
This procedure input defines the EVA sequence required to install the Columbus Trunnion MLI Covers. This EVA task requires a single EVA crewmember, and is performed free float.  EV1 begins by translating to the first trunnion pin/scuff plate worksite.  Once at the worksite, EV1 unstows one (premated) trunnion pin/scuff plate MLI thermal cover from a fish stringer and attaches it to the trunnion pin/scuff plate.  The EVA crewmember repeats this procedure for the remaining three trunnion pins/scuff plates.   The installation of the trunnion pin/scuff plate MLI covers may be executed in any order.  In this procedure input, they are installed in the following order:

1. Port-aft stabilizer trunnion pin and scuff plate

2. Port-Forward stabilizer trunnion pin and scuff plate

3. Starboard-Forward main trunnion pin and scuff plate

4. Starboard-aft main trunnion pin and scuff plate

The trunnion pin/scuff plate MLI thermal covers will be fastened to the exterior Columbus structure with Velcro.  The scuff plate MLI covers will be grounded to the Columbus structure by means of quarter-turn fasteners, while the trunnion pin covers are grounded to the scuff plate MLI covers by means of four metallic Velcro pads each. 

Note:  

1. It is recommended that the individual trunnion pin MLI covers and scuff plate MLI covers be pre-mated IVA prior to this EVA for efficiency.  

2. Design of the trunnion pin covers has not been agreed upon between NASA and ESA. (QR1 RID #N-ME-007 submitted by D. Roberts/NASA-XA.  TBD ESA/EADS to provide updated procedure inputs when the design is finalized.)

Initial Conditions:

1.
Columbus is berthed to Node 2 Starboard ACBM with ABOLT complete.

2.
Four (4) pre-mated trunnion pin/scuff plate MLI covers  available for EVA.
3.
Recommended EVA Worksite:

EV1 - Free Float

Final Conditions:

1.
Columbus is berthed to Node 2 Starboard ACBM.

2.
Four (4)  trunnion pin/scuff Plate MLI covers  have been installed.

Operational Constraints: 

--   
Caution:  Avoid EVA Kickloads on ACBM 

EVA kickloads must not be imparted to the Columbus module prior to the capture of Columbus, with at least 8 bolts (every other bolt) having completed ABOLT, in order to avoid damage to the CBM.   (Per Generic Flight Rule B10-106)

--   
Thermal Constraint 

As long as the Columbus air temperature set point can be maintained at 18 degrees C, there is no thermal time constraint. If the set point cannot be maintained at 18 degrees C, there is a 96-hour thermal constraint on the installation of the trunnion covers.  

Assumptions:    

None 
Critical Issues:

--   
Columbus Berthing Timeline Impacts to EVA 1

Timeline assessments presented at the EJOP #4, 5-9 May 2003, indicated that the berthing of the Columbus module would take about an hour longer than originally planned, leaving only about 45 minutes of effective EVA time.available for the remainder of EVA 1 tasks.  Thus, this task would have to be performed during EVA 2.

Resource Requirements: 

1.
EV Crew (1)

2.
ESE&T Required: 

Adjustable Fuse Tether (a.k.a. “Fish Stringer”) (SED39127200)

1/4 ” X 1/2 ” Allen Driver  (SED39120791)

Operational Requirements: 

--   
LAUNCH Columbus Trunnion Pin and Scuff Plate MLI Covers

Space for the stowage of Columbus Trunnion Pin (4) and Scuff Plate (4) MLI Covers must be available for launch on the Orbiter.

Columbus Trunnion Pin and Scuff Plate MLI Covers

QUANTITY:
8

PART NUMBER:
Aft and Forward/Port Stabilizer Trunnions:







Pin MLI Cover: 3140CA265







Scuff Plate MLI Cover: 3140CA261

Aft and Forward/Starboard Main Trunnions:


Pin MLI Cover: 3140CA161

Scuff Plate MLI Cover: 3140CA151

--   
STOW Pre-Mated Columbus Trunnion and Scuff Plate MLI Covers in Airlock

Prior to the EVA, the four (4) sets of trunnion and scuff plate MLI thermal covers are assembled and stowed in the Airlock.

Validation/Data Source Information:     

--   
SSP 30256, Rev G, EVA ICD, dated 06/01/99

--
Generic Flight Rule B10-106 “CBM Structural Loads Constraints”

1E.47.1    Unstow and Install Columbus Aft/Port Stabilizer Trunnion Pin/Scuff Plate MLI Cover

Description:    

The design for the Columbus trunnion pin/scuff plate MLI Cover includes two captive quarter-turn fasteners for electrical grounding that are required to be connected to the scuff plate after the assembled trunnion pin/scuff plate MLI cover has been installed over the trunnion pin. The MLI cover is then attached to the scuff plate using Velcro.  Two EVA handles are provided on the MLI cover to facilitate handling and stowage.

1E.47.1.1    EV1 Translate to Columbus Aft/Port Trunnion Pin Worksite

Resp Org:    Station Program

1E.47.1.2    EV1 Retrieve Fish Stringer 

Description:    

EV1 retrieves fish stringer containing four (4) assembled trunnion pin/scuff plate MLI Covers.

1E.47.1.3    Install Columbus Aft/Port Trunnion Pin/Scuff Plate MLI Cover

Description:    

EV1 slides the Aft/Port trunnion pin/scuff plate MLI Cover onto the trunnion pin.  The two (2) captive grounding quarter-turn fasteners on the cover are verified to be centered over their respective receptacles on the scuff plate.  The quarter-turn fasteners are then connected using the Allen driver (T-handle tool).  Finally, the cover is attached to the scuff plate with Velcro.

1E.47.1.4    Stow Fish Stringer Containing Remaining Trunnion Pin/Scuff Plate MLI Covers (3)

1E.47.2    Unstow and Install Columbus Forward/Port Stabilizer Trunnion Pin/Scuff Plate MLI Cover

Description:    

The design for the Columbus trunnion pin/scuff plate MLI Cover includes two captive quarter turn fasteners for electrical grounding that are required to be connected to the scuff plate after the assembled trunnion pin/scuff plate MLI cover has been installed over the trunnion pin. The MLI cover is then attached to the scuff plate using Velcro.  Two EVA handles are provided on the MLI cover to facilitate handling and stowage.

1E.47.2.1    EV1 Translate to Columbus Forward/Port Trunnion Worksite

Resp Org:    Station Program

Description:    
EV1 translates around the port cone using the existing port cone EVA handrails.

1E.47.2.2    Retrieve Fish Stringer Containing Assembled Trunnion Pin/Scuff Plate MLI Covers (3)

1E.47.2.3    Install Columbus Forward/Port Trunnion Pin/Scuff Plate MLI Cover

Description:    

EV1 slides the ForwardPort trunnion pin/scuff plate MLI Cover onto the trunnion pin.  The two (2) captive grounding quarter-turn fasteners on the cover are verified to be centered over their respective receptacles on the scuff plate.  The quarter-turn fasteners are then connected using the T-handle tool.  Finally, the cover is attached to the scuff plate with Velcro.

1E.47.2.4    Stow Fish Stringer Containing Remaining Trunnion Pin/Scuff Plate MLI Covers (2)

1E.47.3    Unstow and Install Columbus Forward/Starboard Main Trunnion Pin/Scuff Plate MLI Cover

Description:    

The design for the Columbus trunnion pin/scuff plate MLI Cover includes two captive quarter-turn fasteners for electrical grounding that are required to be connected to the scuff plate after the assembled trunnion pin/scuff plate MLI cover has been installed over the trunnion pin. The MLI cover is then attached to the scuff plate using Velcro.  Two EVA handles are provided on the MLI cover to facilitate handling and stowage.

1E.47.3.1    EV1 Translate to Columbus Forward/Starboard Trunnion Worksite

Resp Org:    Station Program

Description:    
EV1 translates around the port cone using the existing port cone EVA handrails up to the cylinder main translation path EVA handrails and slidewire. EV1 then translates down to the Starboard Forward location using the cylinder and Starboard cone EVA handrails.

1E.47.3.2    Retrieve Fish Stringer Containing Assembled Trunnion Pin/Scuff Plate MLI Covers (2)

1E.47.3.3    Install Columbus Forward/Starboard Trunnion Pin/Scuff Plate MLI Cover

Description:    

EV1 slides the Forward/Starboard trunnion pin/scuff plate MLI Cover onto the trunnion pin.  The two (2) captive grounding quarter-turn fasteners on the cover are verified to be centered over their respective receptacles on the scuff plate.  The quarter-turn fasteners are then connected using the T-handle tool.  Finally, the cover is attached to the scuff plate with Velcro.

1E.47.3.4    Stow Fish Stringer Containing Remaining Trunnion Pin/Scuff Plate MLI Covers (1)

1E.47.4    Unstow and Install Columbus Aft/Starboard Main Trunnion Pin/Scuff Plate MLI Cover

Description:    

The design for the Columbus trunnion pin/scuff plate MLI Cover includes two captive quarter-turn fasteners for electrical grounding that are required to be connected to the scuff plate after the assembled trunnion pin/scuff plate MLI cover has been installed over the Trunnion Pin. The MLI cover is then attached to the scuff plate using Velcro.  Two EVA handles are provided on the MLI cover to facilitate handling and stowage.

1E.47.4.1    EV1 Translate to Columbus Aft/Starboard Trunnion Worksite

Resp Org:    Station Program

Description:    
EV1 translates around the Starboard cone using the existing cylinder and Starboard cone EVA handrails.

1E.47.4.2    Retrieve Fish Stringer Containing Assembled Trunnion Pin/Scuff Plate MLI Covers (1)

1E.47.4.3    Install Columbus Aft/Starboard Trunnion Pin/Scuff Plate MLI Cover

Description:    

EV1 slides the Aft/Starboard trunnion pin/scuff plate MLI Cover onto the trunnion pin.  The two (2) captive grounding quarter-turn fasteners on the cover are verified to be centered over their respective receptacles on the scuff plate.  The quarter-turn fasteners are then connected using the T-handle tool.  Finally, the cover is attached to the scuff plate with Velcro.

1E.47.4.4    Stow Fish Stringer
3.6.53 Install Columbus Handrails (8), Slidewire, and WIFs (3)

1E.48    Install Columbus Handrails (8), Slidewire, and WIFs (3)

Resp Org:    Boeing Flight Operations

Description:    

Eight handrails, one slidewire, and three WIFs needed to support EVA activities on Columbus cannot be installed on the ground, mainly because of envelope limitations on the Columbus cylinder section.  The following items are delivered on Flight 1E, stowed in ESA‑rented space in the Orbiter mid-deck locker:
· One slidewire, coiled on the slidewire carrier, to complete the primary translation path along Columbus cylinder

· Four 24” on-orbit installed EVA handrails to complete the translation path around the EPFs on the following cylinder Meteoroid Debris Protection System (MDPS) panels:

· #65 forward side

· #73 forward side

· #75 aft side

· #83 aft side

· Four 12” on-orbit installed EVA handrails to aid in the APFR installation on the following cylinder MDPS panels:

· #11 forward side

· #13 aft side

· #67 forward side

· #77 aft side

· Three on-orbit installed WIFs on the following cylinder MDPS panels to be used to allow the installation of the APFR in support of EPF tilting and contingency release of the PDGF Grapple Shaft:

· #67 forward side

· #77 aft side

· #33 forward side

Some tasks will be performed by two EV crewmembers working in free float during EVA 1.    Some of these tasks may be performed on EVA 2.  

Notes:

1. Timeline assessments presented at the EJOP #4, 5-9 May 2003, indicated that the berthing of the Columbus module would take about an hour longer than originally planned, leaving only about 45 minutes of effective EVA time.available for this task.  Thus, only some of the handrails could be installed during EVA 1; the majority of this task would have to be performed during EVA 2.  The division of these tasks among the two EVAs will be left to NASA-JSC/MOD EVA.  

2. The procedural input below was derived from the description of the hardware installation performed during Flight 5A, as documented in the 5A EVA Checklist and the 10A Flight OP-01 Report (handrails, slidewire, and WIFs are installed on Node 2 during Flight 10A).    

3. Discussions have been on-going in the 1E flight operations community regarding the use of the SSRMS as an EVA work platform for the installation of the slidewire and some of the handrails.  This OP-01 report assumes the SSRMS will remain attached to the Columbus module until power can be supplied to Columbus via the Node 2 DDCUs, and it will not be available for this task during EVA 1 [Refernce closed issue SIR10-0007].

4. No required task execution order is known; however, it is recommended to install the handrail on panel #11 prior to installing the slidewire, as this handrail provides a temporary stowage location for the slidewire carrier.  Additionally, the installation of the handrails, WIFs, and slidewire is assumed to be completed during EVA 1.  Time has been allotted to complete the installation of this hardware during EVA 2 as needed.
5. QR RID N-ME-028 submitted by Casey Osterlholt/Boeing EV&CS for ESA/EADS to provide TBD update to bolt data for handrail and slidewire installation.
Initial Conditions:

1.
Columbus is berthed to Node 2 with ABOLT complete.

2.
Eight handrails, three WIFs, and one slidewire (on slidewire carrier) are available for EVA installation on the Columbus.

3.
Recommended EVA Worksite:

EV1 – Free Float


EV2 – Free Float

Final Conditions:

1. Columbus is berthed to Node 2.

2. Eight handrails, three WIFs, and one slidewire (with the corresponding safety tethers and crew hooks attached) have been installed on the Columbus.

3. Slidewire carrier stowed for return to ground.

Operational Constraints:

--   
Caution:  Avoid EVA Kickloads on ACBM 

EVA kickloads must not be imparted to the Columbus module prior to the capture of Columbus with at least 8 bolts (every other bolt) having completed ABOLT to avoid damage to the CBM.   (Per Generic Flight Rule B10-106)
--   
Caution:  Slidewire Tensioning Brackets Setting 

Before the slidewire is deployed, it is important to verify that the tensioning brackets are set correctly so that there is sufficient slack in the slidewire cable to permit deployment.

--   
Caution:  Slidewire Tension Check 

After deploying the slidewire, a check that the slidewire tension is set correctly is required.  This is done by ensuring that the Bungee Guide is aligned with Bungee Housing Marker.
Assumptions:    

--   
Hardware Installation Operations 

It is assumed that the hardware to be installed on the Columbus is similar to that installed on the US Lab during Flight 5A.  As a result, the installation operations will be similar to those performed for the task on Flight 5A. 
Critical Issues:

None
Resource Requirements: 

1.
EV Crew (2)

2.
ESE&T Required:

Tool, Pistol Grip (PGT) (GE1557000) (two required)

Socket Extension Assy, Wobble, 7/16 X 6 – Bilateral Tools (SEG33106931-301) (two required)
Body Restraint Tether (BRT) (SEG33110400-301) (two required)

Adjustable Fuse Tether (a.k.a. “Fish Stringer”) (SED39127200)

Handrail Bag (P/N TBD – Boeing EVA Ops) (two required)

Columbus Fastener Details*:

	Fastener Type
	Head Size (in)
	Quantity
	Install Torque (ft-lbs)
	Release Torque (ft-lbs)
	Turns
	RPM

	Handrail
	7/16
	2 per HR
	4.6-5.4
	N/A
	8
	30

	Slidewire
	7/16
	2 per SHOE
	7.0
	N/A
	**
	30

	
	
	
	
	
	
	

	
	
	
	
	
	
	


*  QR RID N-ME-028 submitted by Casey Osterlholt/Boeing EV&CS for ESA/EADS to provide TBD update to bolt data for handrail and slidewire installation. 
** Tensioning is based on the number of turns it takes (clockwise direction) to bring Bungee Guide (white indicator) into the window of the Bungee housing (black alignment mark) at the end of the wire.

Operational Requirements:

--   
LAUNCH Columbus 12in OIH Handrails


Stowage for the 12in OIH Handrails (4) (P/N SEG33106351-305) must be available for launch on Orbiter.

--   
LAUNCH Columbus 24in OIH Handrails 


Stowage for the 24in OIH Handrails (4) (P/N SEG33106351-301) must be available for launch on Orbiter.

--   
LAUNCH Slidewire and Slidewire Carrier on Orbiter

Stowage of a slidewire (P/N SEG33106344-303) and slidewire carrier (P/N SEG33107213-303), must be available for launch on Orbiter.

Note:

The slidewire is stowed within the slidewire carrier; therefore, they occupy the same stowed volume.

--   
LAUNCH Columbus WIFs


Space for the stowage of WIFs (3) (P/N SEG33106861-301) must be available for launch on Orbiter.

--   
Slidewire Carrier Stowage and Return to Ground

Stowage volume for a slidewire carrier (P/N SEG33107213-303) must be available.
Validation/Data Source Information:     

--   
JSC-48024-98, EVA Checklist STS-98 Flight Supplement, Final Rev A, dated 12/15/00

--   
SSP 30256, Rev G, EVA ICD, dated 06/01/99

--
Generic Flight Rule B10-106  “CBM Structural Loads Constraints”

1E.48.1 Install Columbus Handrails

Description:

This procedure describes the installation of eight handrails (four 12” and four 24”) on the Columbus.  Two 24” handrails are installed on MDPS panels #65 and #73 on the forward side of the module.  Two 24” handrails are installed on panels #75 and #83 on the aft side of the module.  Two 12” handrails are installed on forward panels #11 and #67.  Two 12” handrails are installed on aft panels #13 and #77.  This procedure will be performed by two EV crewmembers working in free float.

1E.48.1.1    EV1 and EV2 Set up Worksites

Resp Org:
Station Program

Description:

EV1 retrieves one handrail bag containing two 24” handrails and two 12” handrails and translates to the front side of the Columbus.  EV2 retrieves one handrail bag containing two 24” handrails and two 12” handrails and translates to the aft side of the Columbus.  

1E.48.1.2    EV1 Install Handrails

Description:

EV1retreives one 24” handrail from the handrail bag and verifies that the soft dock is armed.  EV1 then aligns and engages the handrail stand-offs with the installation bracket on MDPS panel #65 (near the starboard endcone).  Using the PGT and 7/16” socket extension, the two bolts on the handrail are engaged 8 turns clockwise at 4.6-5.4 ft-lbs.

Using the same procedure, EV1 installs one 12” handrail on panel #67, one 24” handrail on panel #73, and one 12” handrail on panel #11.  

1E.48.1.3    EV2 Install Handrails

Description:

EV2 retrieves one 24” handrail from the handrail bag and verifies that the soft dock is armed.  EV2 then aligns and engages the handrail stand-offs with the installation bracket on MDPS panel #83 (near the starboard endcone).  Using the PGT and 7/16” socket extension, the two bolts on the handrail are engaged 8 turns clockwise at 4.6-5.4 ft-lbs.

Using the same procedure, EV2 installs one 12” handrail on panel #77, one 24” handrail on panel #75, and one 12” handrail on panel #13.  

1E.48.1.4    Stow Handrail Bag

Resp Org:    Station Program

1E.48.2 Install Columbus Slidewire

Description:

This procedure input describes the installation of a slidewire along the primary translation path of the Columbus module (Columbus Forward, between Port and Starboard endcones).  This slidewire provides a location for the safety tethering of the EV crew working in or translating across the area.  The slidewire is comprised of a cable with an attached slider running between two stand-offs.  Both stand-offs are mounted to the ground installed adapter plates provided on the MDPS panel.  The actual mounting of the stand-offs is achieved by captive bolts provided with the stand-off.  One end of the slidewire is first disconnected from the slidewire carrier and installed on the first slidewire mount.  The EV crewmember translates to the second mount, unreeling the slidewire.  The second end of the slidewire is then disconnected from the carrier and installed on the second mount.  Finally, the tension of the slidewire is adjusted as necessary.  This procedure is performed by one EV crewmember working in free float.

Operational Constraints:    

--   
Caution:  Slidewire Tensioning Brackets Setting 

Before the slidewire is deployed, it is important to verify that the tensioning brackets are set correctly so that there is sufficient slack in the slidewire cable to permit deployment.

--   
Caution:  Slidewire Tension Check 

After deploying the slidewire, a check that the slidewire tension is set correctly is required.  This is done by ensuring that the Bungee Guide is aligned with Bungee Housing Marker.

1E.48.2.1    EV1 Set up Worksite

Resp Org:    Station Program

Description:
EV1 retrieves the slidewire carrier and translates to the Starboard Columbus slidewire mount

1E.48.2.2    EV1 Verify Both Slidewire Brackets are Set Properly 

Description:

EV1 verifies that slidewire bracket #2 is fully open and that bracket #1 is half open.

1E.48.2.3    EV1 Install Slidewire onto Mount 

Description:

EV1 disconnects end #1 of the slidewire from the carrier and installs it onto the Columbus Starboard slidewire mount.

1E.48.2.4    EV1 Perform Shake Test on #1 Slidewire Shoe

Description:

EV1 performs a “shake test” on the slidewire shoe to verify the slidewire is installed properly.
1E.48.2.5    EV1 Translate to Port Columbus Slidewire Mount

Resp Org:    Station Program

Description:
EV1 translates to the Port Columbus slidewire mount, unreeling the slidewire cable.  EV1 then tethers to the slidewire.

1E.48.2.6    EV1 Install Slidewire onto Mount

Description:

EV1 disconnects end #2 of the slidewire from the carrier and installs it onto the Columbus Port slidewire mount.

1E.48.2.7    EV1 Perform Shake Test on #2 Slidewire Shoe

Description:

EV1 performs a “shake test” on the slidewire shoe to verify the slidewire is installed properly.

1E.48.2.8    EV1 Temporarily Stow Slidewire Carrier

Description:

EV1 temporarily stows the slidewire carrier on handrail previously installed on Columbus panel #11 until it can be returned to the Station for return to the ground.

1E.48.2.9    EV1 Check Slidewire Window

Description:    

Once the slidewire has been deployed, EV1 checks to see if the slidewire tension has been set correctly.  This is done by ensuring that the Bungee Guide is aligned with the Bungee Housing Marker (gold cap in window aligns with marking).  If the slidewire tension requires adjustment, then EV1 must use a PGT with the 7/16” socket extension to drive the Bracket Tensioning Bolt to the correct position.   
1E.48.2.11    EV1 Retrieves Slidewire Carrier
Description:

EV1 retrieves slidewire carrier from its temporary stowage location on the handrail installed on Columbus panel #11.

1E.48.2.12    EV1 Stows Slidewire Carrier
Resp Org:    Shuttle Program

1E.48.3 Install Columbus WIFs

Description:

This procedure describes the installation of three WIFs (originally stowed on one fish stringer) on the Columbus.  Two WIFs are installed on the forward side MPDS panels #67 and #33.  The last WIF is installed on the aft side MPDS panel #77.  This procedure will be performed by a single EV crewmember working in free float.
1E.48.3.1    EV2 Set up Worksite

Resp Org:
Station Program

Description:

EV2 retrieves one fish stringer containing three WIFs and translates to MDPS panel #33 on the Forward side of the Columbus.  

1E.48.3.2    EV2 Install WIFs

Description:

EV2 retrieves one WIF from the fish stringer.  EV2 then aligns and engages the WIF with the WIF adapter plate on panel #33 by slipping the WIF dovetail joint over the WIF adapter plate seat.  Using the same procedure, EV2 then installs one WIF each on aft panel #77 and forward panel #67.

1E.48.3.3    EV2 Stow Fish Stringer

Resp Org:    Station Program
3.6.54 PF408002.Perform Post-EVA Airlock Operations after EVA 1

1E.49  PF408002.Perform Post-EVA Airlock Operations after EVA 1

Resp Org:    Boeing Flight Operations
Description:

Refer to “RF408002.Perform Station Airlock Operations Post EVA” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 8, Airlock Systems) for the procedural information of this operation.

Note:

The referenced procedural input documents Airlock operations performed during Flight 11A.  The actual EVA protocol will be determined by MOD closer to flight.

3.6.55 PF414015.Perform Post-EVR Operations After EVA 1 and Columbus Berthing
1E.50    PF414015.Perform Post-EVR Operations After EVA 1 and Columbus Berthing

Resp Org:    Boeing Flight Operations

Description:

After completion of robotic operations with the SSRMS, this function configures the Station so that the SSRMS is stowed and put in its keep-alive state and the robotic workstations (RWSs) and video cameras are deactivated.
Refer to “RF414015.Perform Post-Extravehicular Robotic Operations” in the Systems Data Report/OP01 (SSP 50075-SYS, Book 14, Miscellaneous Scenarios) for the procedural information of this operation.
3.6.56 PF.Transition to Standard Mode after EVA 1 and Columbus Berthing

1E.51    PF.Transition to Standard Mode after EVA 1 and Columbus Berthing

Resp Org:    Boeing Flight Operations
Description:

Refer to “Transition Station to Standard Mode” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 15, SMC) for the procedural information of this operation.
3.6.57 Remove CBCS from Node 2 Starboard Hatch Window and Stow

1E.52    Remove CBCS from Node 2 Starboard Hatch Window and Stow

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.58 PF.SODF.PRESSURIZE NODE 2 / COLUMBUS VESTIBULE

1E.53  PF.SODF.PRESSURIZE NODE 2 / COLUMBUS VESTIBULE

Resp Org:    Boeing Flight Operations
Description:

(SODF: 7A AOP: ASSEMBLY:AIRLOCK: NODE 1 TO AIRLOCK VESTIBULE PRESSURIZATION AND LEAK CHECK:  Edition – 05/14/01)

Note:  

1.
SODF procedure contains removal of PPRV cap.

Deltas:
1.
Replace all references to the Node 1 Stbd PPRV with the Node 2 Stbd PPRV.

2.
Replace all references to the Node 1 Stbd Hatch with the Node 2 Stbd Hatch.
3.
Do not perform steps 37-59 (fine leak check and equipment stowage).  These steps will be performed at the end of the flight day.
Initial Condition:

1.
ACBM has completed FBOLT.


3.6.59 Configure Node 2 Systems for Powerdown of DDCUs N2NAD-4B & N2NAD-1B

1E.54    Configure Node 2 Systems for Powerdown of DDCUs N2NAD-4B & N2NAD-1B
Resp Org:    Boeing Flight Operations

Description:    

This procedure input describes the steps necessary to configure the following Node 2 system(s) for powerdown of DDCUs N2NAD-4B and N2NAD-1B:


--   
Node 2 TCS (MTL)

Powerdown of these DDCUs ensures a first level of safety inhibits is in place prior to mating the Node 2 to Columbus String 1 power jumper.
1E.54.1    Configure Node 2 TCS (MTL) for DDCUs Powerdown

Time to Complete: 00:06

Resp Org:    NASA-MSFC/Alenia

Description:    

This procedure is executed prior to the removal of power from the Node 2 Nadir DDCUs. The Node 2 internal loads shall be reconfigured to support the power down of the Nadir DDCUs. Specifically, the procedure consists of the following activities:


--
Node 2 MTL NIA Autorepress function is inhibited;


--
Node 2 MTL NIA Valves are powered down;


--
Node 2 MTL SFCA Closed Loop Control is inhibited;


--
Node 2 MTL SFCA is powered down.

These tasks are performed prior to the power down of the Node 2 Nadir DDCUs. The Node 2 MTL will continue to operate nominally even without NIA and SFCA functionality until the Node 2 Nadir DDCU can be reactivated. During this period, the Node 2 MTL cannot be automatically depressurized (in case of a coolant leakage) or automatically repressurized (in case the Loop Inlet pressure drops below 18 psi). In addition, the SFCA control is inhibited: the SFCA remains in the last commanded position, so this valve is not able to adjust to any variation of the Delta Pressure across the Node 2 Nadir and STBD Avionics racks. During the period of time in which the SFCA Closed Loop Control is inhibited, no Delta Pressure variation is expected within the Node 2 MTL.

Initial Conditions:
1.
Node 2 is nominally operating with both thermal loops active.

2.
Columbus is berthed to Node 2 Starboard ACBM.

3.
Node 2 / Columbus Vestibule is pressurized and Leak Check has been completed.

4.
Node 2 Stbd hatch is still closed and none of the Node 2 to Columbus utilities has been connected.

Final Conditions:
1.
Node 2 has been reconfigured to support Nadir DDCU power down.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:

None

Operational Requirements:

None

Validation/Data Source Information:

None

1E.54.1.1    Inhibit Node 2 MTL SFCA Flow Control Valve

Description:    

This procedure consists of sending to the N2-1 MDM the command to inhibit the Node 2 MTL SFCA Closed Loop Control and verifying that the command has been properly executed. Once the command has been sent, the Node 2 MTL SFCA Flow Control Valve Closed Loop Control is halted and the Valve remains in the last position.

Initial Conditions:
1.
Node 2 MTL SFCA Closed Loop Control is Enabled.

Final Conditions:
1.
Node 2 MTL SFCA Closed loop Control is Inhibited.

1E.54.1.1.1    Send Command to Inhibit Node 2 MTL SFCA Closed Loop Control

Description:    

This procedure consists of sending by PCS or from Ground the command to inhibit the Node 2 MTL SFCA Closed Loop Control.

Command/Telemetry PUI:     

Name:    Node2_MTL_SFCA_Mode_VLV_Tmplt 

PUI:    N2DS23SM2401K  

Command/Expected Value:    SFCA N2S1 MT Command
0
Startup

1
Shutdown Arm

2
Inhibit

3
Clear Inhibit

4
Set Differential Pressure Setpoint

5
Direct Valve

6
Shutdown Disarm

7
Shutdown Confirmation

1E.54.1.1.2    Verify Node 2 MTL SFCA Closed Loop Control Inhibited

Description:    

The procedure consists of verifying that the Node 2 MTL SFCA Closed Loop Control has been Inhibited.

Command/Telemetry PUI:     

Name:    SFCA N2S1 MT Inhibited 

PUI:    N2DS23MD0092J 

Command/Expected Value:    SFCA N2S1 MT Inhibited
0
Not Inhibited

1
Inhibited

1E.54.1.2    Remove Voltage from Node 2 MTL SFCA Flow Control Valve

Description:    

This procedure consists of removing power from the Node 2 MTL SFCA Flow Control Valve by opening the appropriate RPCM Switch.

Note: 

Power is removed from the valve without being shutdown first. This ensures that the valve remains in the same position. Commanding the Shutdown, in fact, would cause the valve to be driven to the fully open position.

1E.54.1.2.1    Send Command To Remove Power from Node 2 MTL SFCA FCV

Description:    

The procedure consists sending from PCS or from ground the command to Open Switch 16 of Node 2 RPCM 1B4B-B.

Command/Telemetry PUI:     

Name:    RPCM_N21B4B_B_RPC_16_Op 

PUI:    LAPR96IM2338K

1E.54.1.2.2    Verify Node 2 MTL SFCA FCV Not Powered

Description:    

The procedure consists of the verification that Switch 16 of RPCM N2NAD 1B4B-B is open.

Command/Telemetry PUI:     

Name:    RPCM N2NAD 1B4B_B SW16 Voltage Status 

PUI:    N2PN22FC1031J 

Command/Expected Value:    
0
Off-Ok

1E.54.1.3    Check Node 2 MT Loop PPA Inlet Pressure

Description:    

This step consists of the verification that the Node 2 MT PPA Inlet pressure is in the nominal range before Node 2 MTL NIA Auto Repress function is inhibited. The Node 2 MTL Pump Inlet Pressure is expected to be > 18 psi. A repress command could also be issued to pressurize the Node 2 Loop between 24 and 28 psi.
Command/Telemetry PUI:     

Name:    Pump N2S1 MT Impellor Inlet Absolute Pressure 

PUI:    N2TI06SR0101P

Command/Expected Value:    18-28 psi

1E.54.1.4    Inhibit MTL NIA Auto Repress Function

Description:    

The procedure consists of inhibiting the Node 2 MTL NIA Auto Repress function and verifying that this function has been inhibited, before power is removed from the Node 2 MTL NIA Nitrogen Introduction Valve. Once this command has been executed, the Node 2 MTL is not automatically repressurized in case the Pump Inlet pressure drops below 18 psi.

1E.54.1.4.1    Send Command to Inhibit Node 2 MTL Auto Repress Function

Description:    

The procedure consists of sending the Command to Inhibit the Node 2 MTL Auto Repress Function.

Command/Telemetry PUI:     

Name:    Node2_MTL_Pump_Cmd_Tmplt 

PUI:    LATE96IM0290K 

Command/Expected Value:    Node2_MTL_Pump_Cmd_Tmplt
command parameter

SPUI
LADP08MDC045K
Pump N2 Command R2

32   Clear Inhibit

34   Inhibit

1E.54.1.4.2    Verify Node 2 MTL Auto Repress Function Inhibited

Description:    

The procedure consists of verifying that the Node 2 MTL Auto Repress Function has been inhibited.

Command/Telemetry PUI:     

Name:    PUMP N2 MT NIA State R2 

PUI:    LADP08MDC763J 

Command/Expected Value:    PUMP N2 MT NIA State R2
0 = Enabled

1 = Inhibited

1E.54.1.5    Remove Voltage from Node 2 MTL NIA NIV

Description:    

This procedure consists of removing power from the Node 2 MTL NIA NIV by opening the appropriate RPCM Switch.

1E.54.1.5.1    Send Command To Remove Power from Node 2 MTL NIA NIV

Description:    

The procedure consists sending from PCS or from ground the command to Open Switch 15 of Node 2 RPCM 1B4B-B.

Command/Telemetry PUI:     

Name:    RPCM_N21B4B_B_RPC_15_Op 

PUI:    LAPR96IM2337K

1E.54.1.5.2    Verify Node 2 MTL NIA NIV Not Powered

Description:    

The procedure consists of the verification that Switch 15 of RPCM N2NAD 1B4B-B is open.

Command/Telemetry PUI:     

Name:    RPCM N2NAD 1B4B_B SW15 Voltage Status 

PUI:    N2PN22FC1030J 

Command/Expected Value:    
0
Off-Ok

1E.54.1.6    Remove Voltage from Node 2 MTL NIA AVV

Description:    

This procedure consists of removing power from the Node 2 MTL NIA AVV by opening the appropriate RPCM Switch. After the execution of this command, the MTL NIA AVV is unpowered so the MTL automatic depressurization function (i.e. in case of a leakage event) is not available.

1E.54.1.6.1    Send Command To Remove Power from Node 2 MTL NIA AVV

Description:    

The procedure consists sending from PCS or from ground the command to Open Switch 2 of Node 2 RPCM 1B4B-B.

Command/Telemetry PUI:     

Name:    RPCM_N21B4B_B_RPC_02_Op 

PUI:    LAPR96IM2324K

1E.54.1.6.2    Verify Node 2 MTL NIA AVV Not Powered

Description:    

The procedure consists of the verification that Switch 2 of RPCM N2NAD 1B4B-B is open.

Command/Telemetry PUI:     

Name:    RPCM N2NAD 1B4B_B SW02 Voltage Status 

PUI    N2PN22FC1017J 

Command/Expected Value:    
0
Off-Ok

3.6.60 Inhibit RT FDIR and RT I/O for N2-1B4B RPCMs

1E.55    Inhibit RT FDIR and RT I/O for N2-1B4B RPCMs
Resp Org:    Boeing Flight Operations

Description:    

This function describes the necessary steps to disable Remote Terminal (RT) Fault, Detection, Isolation, and Recovery (FDIR) and RT Input and Output (I/O) for N2NAD-1B4B RPCMs within INT MDM and PMCU MDM Bus Controllers (BCs).

1E.55.1

PF402013.Inhibit Primary PMCU MDM RT FDIR for RPCM N2NAD-1B4B-A 

Description:    

Refer to “RF402013.Disable/Inhibit RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.    

	RPCM N2NAD-1B4B-A


1E.55.2

PF402013.Inhibit Primary INT MDM RT FDIR for RPCM N2NAD-1B4B-B 

Description:    

Refer to “RF402013.Disable/Inhibit RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2NAD-1B4B-B


1E.55.3    PF402011.Inhibit Primary INT MDM RT I/O for RPCM N2NAD-1B4B-B 
Description:    

Refer to “RF402011.Disable/Inhibit RT I/O” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2NAD-1B4B-B


3.6.61 PF405002.Disable Secondary Power Outputs of DDCUs N2NAD-4B & N2NAD-1B

1E.56    PF405002.Disable Secondary Power Outputs of DDCUs N2NAD-4B & N2NAD-1B

Resp Org:    Boeing Flight Operations
Description:

This step disables the DDCU N2NAD-4B and N2NAD-1B secondary power outputs to remove power from the N2 port bulkhead feed-thru connector J99 (APM-1 power feed).  The two DDCU outputs are paralleled (tied together) to provide one feed to the Columbus Module, hence both DDCU outputs must be disabled to remove power.

This ensures a first level of safety inhibits is in place prior to mating the Node 2 to Columbus String 1 power jumper (harness W5013).

Refer to “RF405002.Disable DDCU Secondary Power Output” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Validation/Data Source Information:

--
JSC Safety Letter MA2-99-170, Crew Mating/Demating of Powered Connectors

--
Hazard Report ISS-EPS-0207-1E, Electrical Shock of IVA Crewmember


3.6.62 PF402013.Inhibit Primary PMCU MDM RT FDIR for DDCUs N2NAD-4B & N2NAD-1B

1E.57    PF402013.Inhibit Primary PMCU MDM RT FDIR for DDCUs N2NAD-4B & N2NAD-1B
Resp Org:    Boeing Flight Operations

Description:    

Refer to “RF402013.Disable/Inhibit RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of DDCUs must be impacted in the referenced procedure input.

	DDCU N2NAD-1B

	DDCU N2NAD-4B


3.6.63 PF405005.Open MBSU RBIs to Remove Power from DDCUs N2NAD-4B & N2NAD-1B

1E.58    PF405005.Open MBSU RBIs to Remove Power from DDCUs N2NAD-4B & N2NAD-1B

Resp Org:    Boeing Flight Operations
Description:

This step opens MBSU S0-4A/4B RBI 10 and MBSU S0-1A/1B RBI 11 to remove primary power from the input of DDCU N2NAD-4B and DDCU N2NAD-1B, respectively.

This ensures a second level of safety inhibits is in place prior to mating the Node 2 to Columbus String 1 power jumper (harness W5013).  A second level of inhibits is necessary for hazard control because the source-side connector J99 is terminated in pins rather than sockets (non-compliant with JSC Safety Letter).  [Reference:  issue SIR10-0015]
Refer to “RF405005.Open MBSU RBI” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Validation/Data Source Information:

--
JSC Safety Letter MA2-99-170, Crew Mating/Demating of Powered Connectors

--
Hazard Report ISS-EPS-0207-1E, Electrical Shock of IVA Crewmember


3.6.64 Configure Node 2 Systems for Powerdown of DDCUs N2ZEN-3A, N2ZEN-2B, N2PRT-2A and N2PRT-3A

1E.59    Configure Node 2 Systems for Powerdown of DDCUs N2ZEN-3A, N2ZEN-2B, N2PRT-2A and N2PRT-3A

Resp Org:    Boeing Flight Operations

Description:    

This procedure input describes the steps necessary to configure the following Node 2 systems for powerdown of DDCUs N2ZEN-3A, N2ZEN-2B, N2PRT-2A and N2PRT-3A:


--   Node 2 C&T



--   Node 2 ECLSS



--   Node 2 TCS (LTL)


--   Node 2-2 MDM


--   Node 2 EPS


Powerdown of DDCUs N2PRT-2A and N2PRT-3A ensures a first level of safety inhibits is in place prior to mating the Node 2 to Columbus String 2 power jumper.

DDCUs N2ZEN-3A and N2ZEN-2B are also powered down because they will lose cooling when the Node 2 LTL is shut down.
1E.59.1    Configure Node 2 C&T for DDCUs Powerdown

Time to Complete:    00:10

Resp Org:    NASA-MSFC/Alenia

Description:    

This function describes the steps that must be performed to configure C&T equipment on Node 2 before powering down DDCUs N2ZEN-3A, N2ZEN-2B, N2PRT-2A, and N2PRT-3A for Columbus utility connection.

Node 2 C&T equipment affected by the powerdown includes Audio Bus Coupler 4 (ABC-4) and Audio Terminal Unit 15 (ATU-15).  These ORUs are powered down gracefully prior to the DDCU powerdown.  In addition, ATU-7 in Node 2 is activated and configured (if not already active) in order to provide C&W alarm annunciation capability.

Initial Conditions:    

1.
ISS Internal Audio Subsystem is active and functioning nominally.

2.
ABC-3 and ABC-4 in Node 2 are both active.

3.
One or both of ATU-7 and/or ATU-15 are active and potentially dialed in to one or more conferences.

Final Conditions:
1.
ISS Internal Audio Subsystem is active and functioning nominally.

2.
ABC-4 has been deactivated.

3.
ATU-7 is activated and configured to any desired conferences.

4.
ATU-15 is powered down.

Operational Constraints:

--
C&W Annunciation

At least one ATU must be active in each pressurized module whenever occupied in order to provide C&W annunciation.

Assumptions:    

None

Critical Issues:

None

Resource Requirements:

None

Operational Requirements:

None

Validation/Data Source Information:

None

1E.59.1.1    PF404001.Activate ATU-7 (If Not Already Active)

Description:    

If ATU-7 is powered off, it must be activated.  If it is already active or in standby mode, this action need not be performed.

Refer to “RF404001.Activate and Checkout Audio Terminal Unit (ATU)” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Communications and Tracking) for the procedural information of this operation.

Delta:

ATU-7 receives power from RPCM N2STB-1B4A-B Sw 2.

1E.59.1.2    PF3274.Connect ATU-7 to Conferences (as Desired) 

Description:    

If ATU-15 is participating in any public or private conferences, and it is desired that Node 2 personnel continue to participate, ATU-7 must be connected to the desired conferences.

Refer to “RF3274.Configure ATU for Private Conference” and/or “RF3211.Monitor Public Conference from ATU” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Communications and Tracking) for the procedural information of this operation.

1E.59.1.3    PF404007.Deactivate ATU-15

Description:    

Refer to “RF404007.Deactivate ATU” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Communications and Tracking) for the procedural information of this operation.

Delta:

ATU-15 receives power from RPCM N2PRT-2A3A-A Sw 2.

1E.59.1.4    PF3226.Deactivate ABC-4

Description:    

Refer to “RF3226.Shutdown ABC” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Communications and Tracking) for the procedural information of this operation.

Delta:

ABC-4 receives power from RPCM N2PRT-2A3A-A Sw 1.

1E.59.2    Configure Node 2 ECLSS Components for DDCUs Powerdown

Time to Complete:    00:25
Resp Org:    NASA-MSFC/Alenia

Description:    

This procedure reconfigures the Node 2 ECLSS components in preparation for the Node 2 Port and Zenith DDCU powerdown, and the consequent shutdown of the N2-2 MDM.  The Node 2 Forward and Aft IMV Valves are disabled and left in the Open position.  The Node 2 Forward IMV fan is shut down.  The Node 2 CCAA is shut down, and the Node 2 Area Smoke Detectors (ASD) 1 and 2 are deactivated.  

Note:  

The Node 2 DASA has been deleted from the Program (reference SSCN 7396, “Final Update to Node 2 PIDS Post-FAR”).





Initial Conditions:

1. Node 2 Forward IMV Valves are open, enabled and powered.

2. Node 2 Forward IMV Fan is running.

3. Node 2 Aft IMV Valves are open, enabled and powered.

4. Node 2 CCAA is operating.

5. Node 2 ASD1 and ASD2 are operating.

6. 
7. 
8. 
9. 
10. 
Final Conditions:
1. Node 2 Forward IMV Valves are open, disabled and not powered.

2. Node 2 Forward IMV Fan is off.

3. Node 2 Aft IMV Valves are open, disabled and not powered.

4. Node 2 CCAA is off and not powered.

5. Node 2 ASD1 and ASD2 are not operating.

6. Node 2 ASD2 is not powered.

7. 
8. 
9. 
10. 
11. 
12. 
Operational Constraints:    

--   
Node2 to Lab and Node 2 to NSTS Intermodule Ventilation Not Available 

The deactivation and power removal from Node 2 Aft and Fwd IMV Valves implies that, in the case of an Emergency event during this phase, the automatic isolation procedure will not be able to isolate the Node 2. If this is unacceptable, the Node 2 Aft and Fwd IMV Valves shall be commanded closed prior to the power down, but this causes a complete loss of intermodule ventilation between the Lab and Node 2.

--
Order of Operations for IMV Deactivation

The Node 2 Forward Starboard IMV Valve is to be closed after the deactivation of the IMV fan in order to prevent damage to the fan.

Assumptions:    

None

Critical Issues:

None

Resource Requirements:

None

Operational Requirements:

None

Validation/Data Source Information:

None

1E.59.2.1    Disable Node 2 to PMA 2 Intermodule Ventilation

Description:    

The Node 2 Forward IMV Fan is shut down, and power is removed.  The Node 2 Forward IMV Valves are disabled, and power is removed; however, these valves remain open. 

Note:

Once the IMV Valves have been disabled, the monitoring of the valve position becomes meaningless and the "INDETERMINATE" position is expected in the telemetry data, even if the valves are actually open.
Operational Constraints:    

--
Order of Operations for IMV Deactivation

The Node 2 Forward Starboard IMV Valve is to be closed after the deactivation of the IMV fan in order to prevent damage to the fan.

1E.59.2.1.1    Shutdown Node 2 Forward IMV Fan

Time to Complete:    00:03

Description:    

The procedure consists of shutting down and removing power from the Node 2 Forward IMV Fan in preparation of the powerdown of the N2-2 MDM. 

Note:

Although the Node 2 Forward IMV Fan receives power from the Node 2 Zenith 2A3B RPDA (which is not affected by the Port and Zenith DDCU Shutdown), the IMV Fan shall be deactivated before the N2-2 MDM, which commands and controls the fan, is powered down.

1E.59.2.1.1.1    Send Off Arm Command to Node 2 IMV Fan

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Stbd_Fan_Off_Arm 

PUI    LAET96IM0676K

1E.59.2.1.1.2    Verify IMV Fan Off Arm Command Executed

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fan_Arm_Status 

PUI    LADP08MDC004J 

Command/Expected Value:    

1
Armed
1E.59.2.1.1.3    Send Off Fire Command to Node 2 IMV Fan

Description:    

The command to verify that the Node 2 Forward IMV Fan has shutdown is sent.

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Stbd_Fan_Off_Cfrm 
PUI    LAET96IM0721K

1E.59.2.1.1.4    Verify Node 2 IMV Fan Status

Description:    

The Node 2 Forward IMV Fan is verified to have been deactivated, and the IMV fan status and speed is checked. The expected IMV Fan status is OFF and the expected IMV Fan speed is 7164 +/- 3 RPM.

Note:

According to the IMV Fan Speed Calibration Curve, 7164 RPM is the value corresponding to 0 (zero) counts.

Command/Telemetry PUI:     

Name:    IMV N2 Fan Speed 

PUI    N2EI38FA0002R 

Command/Expected Value:    

7164 +/- 3 RPM
Name:    Node_2_IMV_Stbd_Fwd_Fan_Status 

PUI    LADP08MDC008J 

Command/Expected Value:    

0
Off
1E.59.2.1.1.5    Remove Power from Node 2 IMV Fan

Description:    

This procedure consists of removing power from the Node 2 Forward IMV Fan by opening Switch 11 of Node 2 RPCM 2A3B-A.

1E.59.2.1.1.5.1    Send Command to Remove Power from Node 2 Forward IMV Fan

Command/Telemetry PUI:     

Name:    RPCM_N22A3B_A_RPC_11_Op 

PUI    LAPR96IM2352K

1E.59.2.1.1.5.2    Verify Node 2 Forward IMV Fan is Not Powered

Command/Telemetry PUI:     

Name:    RPCM N2ZEN 2A3B_A SW11 Voltage Status 

PUI    N2PN33FC1026J 

Command/Expected Value:    

0  Off-Ok
1E.59.2.1.2    Disable Node 2 Forward Port IMV Valve

Time to Complete:    00:03

Description:    

The procedure consists of disabling and removing power from the Node 2 Forward Port IMV Valve.  Although the Node 2 Forward Port IMV Valve is powered by the Node 2 Zenith 2A3B RPDA, (which is not affected by the Port and Zenith DDCU shutdown) this valve shall be deactivated before powering down the N2-2 MDM, which commands and controls it.  As soon as the valve has been disabled, the IMV Valve position sensors shall be disregarded as they become meaningless; they will indicate an INDETERMINATE position even if the valve is actually open.

1E.59.2.1.2.1    Send Not Install Arm Command to Node 2 Forward Port IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Port_Vlv_Inh_Arm 

PUI    LAET96IM0672K

1E.59.2.1.2.2    Verify Node 2 Forward Port IMV Valve Not Install Arm Command Executed

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Port_Vlv_Inh_Arm_Status 

PUI    LADP08MDC093J 

Command/Expected Value:    

1
Armed
1E.59.2.1.2.3    Send Not Install Confirmation Command to Node 2 Forward Port IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Port_Vlv_Inh_Cfrm 

PUI    LAET96IM0646K

1E.59.2.1.2.4    Verify Node 2 Forward Port IMV Valve Installation Status

Description:    

The Node 2 Forward Port IMV Valve Not Install -Confirmation command is verified to have been executed, and the IMV Valve is verified to be disabled.  

Note:

After this command has been executed, the IMV Valve position sensors become meaningless. The valve remains in the open position even if the telemetry indication shows INDETERMINATE.

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Port_Vlv_Installation_Status 

PUI    LADP08MDC091J 

Command/Expected Value:    

0
Not Installed
1E.59.2.1.2.5    Remove Power from Node 2 Forward Port IMV Valve

Description:    

This procedure consists of removing power from the Node 2 Forward Port IMV Valve by opening Switch 05 of Node 2 RPCM 2A3B-C.

1E.59.2.1.2.5.1    Send Command to Remove Power from Node 2 Forward Port IMV Valve

Command/Telemetry PUI:     

Name:    RPCM_N22A3B_C_RPC_05_Op 

PUI    LAPR96IM2384K

1E.59.2.1.2.5.2    Verify Node 2 Forward Port IMV Valve is Not Powered

Command/Telemetry PUI:     

Name:    RPCM N2ZEN 2A3B_C SW05 Voltage Status 

PUI    N2PN35FC1020J 

Command/Expected Value:    

0
Off-Ok
1E.59.2.1.3    Disable Node 2 Forward Starboard IMV Valve

Time to Complete:   00:03

Description:    

The procedure consists of disabling and removing power from the Node 2 Forward Starboard IMV Valve. Although the Node 2 Forward Starboard IMV Valve is powered by the Node 2 Zenith 2A3B RPDA (which is not affected by the Port and Zenith DDCU shutdown), this valve shall be deactivated before powering down the N2-2 MDM, which commands and controls it. As soon as the valve has been disabled, the IMV Valve Position sensors shall be disregarded, as they become meaningless: they will indicate an INDETERMINATE position even if the valve is actually open.

1E.59.2.1.3.1    Send Not Install Arm Command to the Node 2 Forward Starboard IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Stbd_Vlv_Inh_Arm 

PUI    LAET96IM0673K

1E.59.2.1.3.2    Verify Node 2 Forward Starboard IMV Valve Not Install Arm Command Executed

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Stbd_Vlv_Inh_Arm_Status 

PUI    LADP08MDC0103J 

Command/Expected Value:    

1
Armed
1E.59.2.1.3.3    Send Not Install Confirmation Command to Node 2 Forward Starboard IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Stbd_Vlv_Inh_Cfrm 

PUI    LAET96IM0647K

1E.59.2.1.3.4    Verify Node 2 Forward Starboard IMV Valve Installation Status

Description:    

The Node 2 Forward Starboard IMV Valve Not Install Confirmation command is verified to have been executed, and the IMV Valve is verified to be disabled. 

Note:

After this command has been executed, the IMV Valve position sensors become meaningless. The valve remains in the open position even if the telemetry indication shows INDETERMINATE.

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Stbd_Vlv_Installation_Status 

PUI    LADP08MDC101J 

Command/Expected Value:    

0
Not Installed
1E.59.2.1.3.5    Remove Power from Node 2 Forward Starboard IMV Valve

Description:    

This procedure consists of removing power from the Node 2 Forward Starboard IMV Valve by opening Switch 03 of Node 2 RPCM 2A3B-C.

1E.59.2.1.3.5.1    Send Command to Remove Power from Node 2 Forward Starboard IMV Valve

Command/Telemetry PUI:     

Name:    RPCM_N22A3B_C_RPC_03_Op 

PUI    LAPR96IM2382K

1E.59.2.1.3.5.2    Verify Node 2 Forward Starboard IMV Valve Not Powered

Command/Telemetry PUI:     

Name:    RPCM N2ZEN 2A3B_C SW03 Voltage Status 

PUI    N2PN35FC1018J 

Command/Expected Value:    

0
Off-Ok
1E.59.2.2    Disable Node 2 Aft IMV Valves

Description:    

This procedure consists of disabling and removing power from the Node 2 Aft IMV Valves.  The valves are initially in the open position, and they remain open. Once the IMV Valves have been disabled, the monitoring of the valve position becomes meaningless and the "INDETERMINATE" position is expected in the telemetry data even if the valves are actually open.

Operational Constraints:    

--   
Node2 to Lab and Node 2 to NSTS Intermodule Ventilation Not Available 

The deactivation and power removal from Node 2 Aft and Forward IMV Valves implies that, in the case of an Emergency event during this phase, the automatic isolation procedure will not be able to isolate the Node 2. If this is unacceptable, the Node 2 Aft and Forward IMV Valves shall be commanded closed prior to the power down, but this causes a complete loss of intermodule ventilation between the USL and the Node 2. 
1E.59.2.2.1    Disable Node 2 Aft Port IMV Valve

Time to Complete:    00:03

Description:    

The procedure consists of disabling and removing power from the Node 2 Aft Port IMV Valve. Although the Node 2 Aft Port IMV Valve is powered by the Node 2 Zenith 2A3B RPDA (which is not affected by the Port and Zenith DDCUs shutdown) this valve shall be deactivated before powering down the N2-2 MDM, which commands and controls it. 

Note:

As soon as the valve has been disabled, the IMV Valve position sensors shall be disregarded as they have become meaningless; they will indicate an INDETERMINATE position even if the valve is actually open.

1E.59.2.2.1.1    Send Not Install Arm Command to Node 2 Aft Port IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Aft_Port_Vlv_Inh_Arm 

PUI    LAET96IM0670K

1E.59.2.2.1.2    Verify Node 2 Aft Port IMV Valve Not Install Arm Command Executed

Command/Telemetry PUI:     

Name:    Node_2_IMV_Aft_Port_Vlv_Inh_Arm_Status 

PUI    LADP08MDC073J 

Command/Expected Value:    

1
Armed
1E.59.2.2.1.3    Send Not Install Confirmation Command to Node 2 Aft Port IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Aft_Port_Vlv_Inh_Cfrm 

PUI    LAET96IM0644K

1E.59.2.2.1.4    Verify Node 2 Aft Port IMV Valve Status

Description:    

The Node 2 Aft Port IMV Valve Not Install Confirmation command is verified to have been executed, and the IMV Valve is verified to have been disabled. 

Note:

After this command has been executed, the IMV Valve position sensors become meaningless. The valve remains in the open position even if the telemetry indication shows INDETERMINATE.

Command/Telemetry PUI:     

Name:    IMV N2 Aft Stbd Valve Installation Status R2 
PUI    LADP08MDC071J 

Command/Expected Value:    

0
Not Installed
1E.59.2.2.1.5    Remove Power from Node 2 Aft Port IMV Valve

Description:    

This procedure consists of removing power from the Node 2 Aft Port IMV Valve by opening Switch 04 of Node 2 RPCM 2A3B-C.

1E.59.2.2.1.5.1    Send Command to Remove Power from Node 2 Aft Port IMV Valve

Command/Telemetry PUI:     

Name:    RPCM_N22A3B_C_RPC_04_Op 

PUI    LAPR96IM2383K

1E.59.2.2.1.5.2    Verify Node 2 Aft Port IMV Valve is Not Powered

Command/Telemetry PUI:     

Name:    RPCM N2ZEN 2A3B_C SW04 Voltage Status 

PUI    N2PN35FC1021J 

Command/Expected Value:    

0
Off-Ok
1E.59.2.2.2    Disable Node 2 Aft Starboard IMV Valve

Time to Complete:   00:03

Description:    

The procedure consists of disabling and removing power from the Node 2 Aft Starboard IMV Valve. Although the Node 2 Aft Starboard IMV Valve is powered by the Node 2 Zenith 2A3B RPDA (which is not affected by the Port and Zenith DDCUs shutdown), this valve shall be deactivated before powering down the N2-2 MDM, which commands and controls it. As soon as the valve has been disabled, the IMV Valve position sensors shall be disregarded as they have become meaningless; they will indicate an INDETERMINATE position even if the valve is actually open.

1E.59.2.2.2.1    Send Not Install Arm Command to Node 2 Aft Starboard IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Aft_Stbd_Vlv_Inh_Arm 

PUI    LAET96IM0671K

1E.59.2.2.2.2    Verify Node 2 Aft Starboard IMV Valve Not Install Arm Command Executed

Command/Telemetry PUI:     

Name:    Node_2_IMV_Aft_Stbd_Vlv_Inh_Arm_Status 

PUI    LADP08MDC083J 

Command/Expected Value:    

1
Armed
1E.59.2.2.2.3    Send Not Install Confirmation Command to Node 2 Aft Starboard IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Aft_Stbd_Vlv_Inh_Cfrm 

PUI    LAET96IM0645K

1E.59.2.2.2.4    Verify Node 2 Aft Starboard IMV Valve Status

Description:    

It is verified that the Node 2 Aft Starboard IMV Valve Not Install Confirmation command has been executed and that the IMV Valve has been disabled. 

Note:

After this command has been executed, the IMV Valve position sensors become meaningless. The valve remains in the open position even if the telemetry indication shows INDETERMINATE.

Command/Telemetry PUI:     

Name:    IMV N2 Aft Stbd Valve Installation Status R2 
PUI    LADP08MDC081J 

Command/Expected Value:    

0
Not Installed
1E.59.2.2.2.5    Remove Power from Node 2 Aft Starboard IMV Valve

Description:    

This procedure consists of removing power from the Node 2 Aft_Stbd IMV Valve by opening Switch 07 of Node 2 RPCM 2A3B-C.

1E.59.2.2.2.5.1    Send Command to Remove Power from Node 2 Aft Starboard IMV Valve

Command/Telemetry PUI:     

Name:    RPCM_N22A3B_C_RPC_07_Op 

PUI    LAPR96IM2386K

1E.59.2.2.2.5.2    Verify Node 2 Aft Starboard IMV Valve Not Powered

Command/Telemetry PUI:     

Name:    RPCM N2ZEN 2A3B_C SW07 Voltage Status 

PUI    N2PN35FC1022J 

Command/Expected Value:    

0
Off-Ok
1E.59.2.3    Install and Activate Portable Fan (if Required)

Time to Complete:    00:05

Description:    

The Portable Fan is installed on a Node 2 dedicated location in order to allow crew operations inside the Node 2 cabin during the Columbus EPS power connection.  The Portable Fan power line is connected to the UOP-1, and the Node 2 Nad-1A4A RPCM A Switch 17 is closed to provide power to the UOP-1.  The fan is then activated by moving the On/Standby switch to the ‘On’ position.

Note:

This installation of the Portable Fan could also be performed during the Node 2 operations that are performed prior to the Columbus docking in order to minimize the Columbus activation time.

1E.59.2.3.1
   Install Portable Fan

Description:

The Portable Fan is installed on a Node 2 dedicated location.  The power line is connected to UOP-1.

1E.59.2.3.2    Apply Power to Node 2 UOP-1

Time to Complete:    00:05

Description:

A command is sent to INTSYS (via PCS) to close the switch 17 of the Node 2 RPCM Nadir-1A4A-A.  The UOP-1 is then verified to be powered.

1E.59.2.3.2.1    Send Command to Apply Power to Node 2 UOP-1

Command/Telemetry PUI:
Name:  RPCM_N21A4A_A_RPC_17_Cl
PUI:  LAPR96IM2016K
1E.59.2.3.2.2    Verify Node 2 UOP-1 is Powered

Command/Telemetry PUI:
Name:  RPCM_N21A4A_A_RPC_17_N2_UOP_1_NOD2P6_On_Off_Stat
PUI:  N2PN17FC1032J
Command/Expected Value:    

01 (Not-Off Ok)
1E.59.2.4    Deactivate Node 2 CCAA 

Time to Complete:    00:07

Description:    

This procedure consists of the Node 2 CCAA deactivation by issuing the Node 2 CCAA Stop command. The CCAA receives power from the Node 2 Zenith RPDA; therefore, from the power standpoint, it is not impacted by the Port and Zenith DDCU Shutdown.  It must be shut down before the N2-2 MDM, which controls the CCAA, is powered down.  After the command has been sent to deactivate the Node 2 CCAA, the CCAA operations are verified to have ceased.  The INTSYS MDM is commanded to open N2 Zen-2A3B RPCM C Switches 13, 14, 15 and 17, removing power from the individual CCAA components.

Note:

The Node 2 CCAA Shutdown command could be issued in place of the CCAA Stop command.  The final status of the CCAA will be the same, but the Shutdown process will require a longer time to be completed.

Initial Conditions:
1.
Node 2 CCAA is operating nominally.

Final Conditions
1.
Node 2 CCAA is not operating.

2.
Node 2 CCAA is not powered.

1E.59.2.4.1    Send Node 2 CCAA Stop Command

Description:    

A single command is sent to the N2-2 MDM, which immediately stops the Node 2 CCAA. 

Command/Telemetry PUI:
Name:    N2_CCAA_Stop 

PUI    LAET96IM0508K

Note:

The Node 2 CCAA Shutdown command could be issued in place of the CCAA Stop command. The final status of the CCAA will be the same, but the Shutdown process will require a longer time to be completed.

Command/Telemetry PUI:
Name:    N2_CCAA_Shutdown 

PUI    LAET96IM0506K

1E.59.2.4.2    Verify Node 2 CCAA Status

Description:    

It is verified that the CCAA has properly transitioned to the EIB OFF State with no failures occurring during the process.

Note:

1. According to the CCAA Fan Speed calibration curve, the expected CCAA Fan Speed is 2000 RPM when the CCAA has been deactivated. Similarly, the expected CCAA Sep Speed is 4964 RPM after CCAA deactivation.

2. If the Node 2 CCAA Shutdown command is used, the command/expected values below will be different

Command/Telemetry PUI:     

Name:    CCAA N2 Raw Fan Speed 
PUI    N2ET20FA0003R 

Command/Expected Value:    

2000 RPM

Name:    CCAA N2 Raw Sep Speed  

PUI    N2ET10WS0002R 

Command/Expected Value:    

4964 RPM

Name:    CCAA State N2S2 
PUI    N2DS24MD0127J

Command/Expected Value:    

3 = EIBOFF
Name:    Node_2_CCAA_Cmd_Status 

PUI    N2DS24MD0130J

Command/Expected Value:    

8 = STOP COMPLETE
1E.59.2.4.3    Remove Power from Node 2 CCAA

Description:    

This procedure consists of removing power from the Node 2 CCAA EIB, Water Separator, TCCV and Cabin Fan by opening the appropriate RPCM Switches.

1E.59.2.4.3.1    Remove Power from Node 2 CCAA EIB

Description:    

A command is issued to the INTSYS MDM, which in turn issues a command to Node 2 Zen_RPCM_2A3B_C to open Switch 13, removing power from the Node 2 CCAA EIB. After the command has been issued, switch is verified to have opened as commanded.

1E.59.2.4.3.1.1    Send Command to Remove Power from CCAA EIB

Command/Telemetry PUI:      

Name:    RPCM_2A3B_C_RPC_13_Op 

PUI    LAPR96IM2393K

1E.59.2.4.3.1.2    Verify Power Not Applied to the CCAA EIB

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW13 Voltage Status  

PUI    N2PN35FC1028J 

Command/Expected Value:    

0 OFF OK
1E.59.2.4.3.2    Remove Power from Node 2 CCAA Water Separator

Description:    

A command is issued to the INTSYS MDM, which in turn issues a command to Node 2 Zen_RPCM_2A3B_C to open the Switch 14, removing power from the Node 2 CCAA Water Separator. After the command has been issued, the RPCM switch is verified to have opened as commanded.

1E.59.2.4.3.2.1    Send Command to Remove Power from the CCAA Water Separator

Command/Telemetry PUI:
Name:    RPCM_2A3B_C_RPC_14_Op 

PUI    LAPR96IM2393K

1E.59.2.4.3.2.2    Verify Power Not Applied to the CCAA Water Separator

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW14 Voltage Status 
PUI    N2PN35FC1029J 

Command/Expected Value:    0 OFF OK
1E.59.2.4.3.3    Remove Power from Node 2 CCAA TCCV

Description:    

A command is issued to the INTSYS MDM, which in turn issues a command to Node 2 Zen_RPCM_2A3B_C to open Switch 15, removing power from the Node 2 CCAA TCCV. After the command has been issued, the RPCM switch is verified to have opened as commanded.

1E.59.2.4.3.3.1    Send Command to Remove Power from the CCAA TCCV

Command/Telemetry PUI:      

Name:    RPCM_2A3B_C_RPC_15_Op 

PUI    LAPR96IM2394K

1E.59.2.4.3.3.2    Verify Power Not Applied to the CCAA TCCV

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW15 Voltage Status 
PUI    N2PN35FC1030J 

Command/Expected Value:    0 OFF OK
1E.59.2.4.3.4    Remove Power from Node 2 CCAA Cabin Fan

Description:    

A command is issued to the INTSYS MDM, which in turn issues a command to Node 2 Zen_RPCM_2A3B_C to open Switch 17, removing power from the Node 2 CCAA Cabin Fan. After the command has been issued, the RPCM switch is verified to have opened as commanded.

1E.59.2.4.3.4.1    Send Command to Remove Power from the CCAA Cabin Fan

Command/Telemetry PUI:      
Name:    RPCM_2A3B_C_RPC_17_Op 

PUI    LAPR96IM2396K

1E.59.2.4.3.4.2    Verify Power Not Applied to the CCAA Cabin Fan

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW17 Voltage Status 
PUI    N2PN35FC1032J 

Command/Expected Value:    0 OFF OK
1E.59.2.5    Deactivate Node 2 ASD1 

Time to Complete:    00:01

Description:    

This procedure consists of the deactivation of the Node 2 Area Smoke Detector 1. Although the Smoke Detector could remain operational (it is controlled by N2-1 MDM and powered by the Node 2 Nadir 1A4A RPDA) this procedure includes the ASD1 deactivation due to the fact that without an operating CCAA (Node 2 CCAA was deactivated earlier in this sequence), the Smoke Detector is not able to detect a fire event.  In particular, the procedure consists of commanding the ASD1 to stop monitoring of the Node 2 Cabin atmosphere and verifying that the ASD1 is not operating.

Note:

The ASD1 is left powered in order to simplify this procedure, but no issue or concern exists in removing power to this item.

1E.59.2.5.1    Send Stop Monitoring Command to Node 2 ASD1

Command/Telemetry PUI:
Name:    Node_2_SD_1_Mon_Inh 

PUI    N2DS23SM1002K

1E.59.2.5.2    Verify Node 2 ASD1 Status

Command/Telemetry PUI:     

Name:    FDS N2S1 MDM SD ASD1 Monitoring Flag 
PUI    N2DS23MD0006J 

Command/Expected Value:    0 = NOT MONITORING
1E.59.2.6    Deactivate Node 2 ASD2 

Time to Complete:    00:02

Description:    

This procedure consists of the deactivation of the Node 2 Area Smoke Detector 2 (ASD2). Even if this Smoke Detector could remain powered (it is powered by the Node 2 Zen 2A3B RPDA), the ASD2 shall be deactivated before the N2-2 MDM (which controls this Smoke Detector) is powered down. First, the Node 2 ASD-2 Stop Monitoring command is issued, and the monitoring of the ASD2 is verified to be off.  Power is then removed from the ASD2. 
1E.59.2.6.1    Send Stop Monitoring Command to Node 2 ASD2

Command/Telemetry PUI:
Name:    Node_2_SD_2_Mon_Inh 

PUI    N2DS24SM3102K

1E.59.2.6.2    Verify Node 2 ASD2 Status

Command/Telemetry PUI:     

Name:    FDS N2S2 MDM SD ASD2 Monitoring Flag 
PUI    N2DS24MD0006J 

Command/Expected Value:    0 = NOT MONITORING
1E.59.2.6.3    Remove Power from Node 2 ASD2

Description:    

This procedure consists of removing power from the Node 2 ASD2 by opening Node 2 RPCM 2A3B-C Switch 1.

1E.59.2.6.3.1    Send Command to Remove Power to Node 2 ASD2

Command/Telemetry PUI:     

Name:    RPCM_N22A3B_C_RPC_01_Op 

PUI    LAPR96IM2380K

1E.59.2.6.3.2    Verify Node 2 ASD2 is Not Powered

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW01 Voltage Status 
PUI    N2PN35FC1016J
Command/Expected Value:    0 OFF OK
1E.59.2.7  PF.SODF.REMOVE NODE 2 FROM MCA SAMPLING SEQUENCE

Resp Org:    Boeing Flight Operations
Description:
The Lab MCA is reconfigured to remove Node 2 from the sampling list.  This task is completed prior to the shutdown of the N2-2 MDM, as control over the ARS valve will be lost at this time.

(SODF: ECLSS: NOMINAL:ARS: 2.301 MCA AUTO SEQUENCE LIST CHANGE: Edition – 01/31/03)

Deltas:

1. Select the Lab, Node 1, and Airlock for MCA sampling.

1E.59.3    Configure Node 2 TCS (LTL) for DDCUs Powerdown

Time to Complete: 00:25

Resp Org:    NASA-MSFC/Alenia
Description:    

The procedure consists of the deactivation of the Node 2 LTL in preparation for the shutdown of the Node 2 Port and Zenith DDCUs. The following tasks shall be performed:



--
The C&C Load Shed Function relevant to the Node 2 LTL cooled Loads is Inhibited. This task is performed to prevent the C&C MDM automatically shedding the Node 2 loads after the Node 2 LTL shutdown;


--
Node 2 Low Temperature Loop is Shutdown;



--
The Node 2 LTL items (TWMV CTB, TWMV REG, SFCA) are shutdown;


--
Power is removed from the Node 2 LTL items.

Initial Conditions:
1.
Node 2 Low Temperature Loop is nominally operating.

Final Conditions:
1.
Node 2 Low Temperature Loop has been Shutdown.

2.
All the Node 2 LTL items have been powered down.


Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

None

1E.59.3.2    Inhibit Node 2 LTL Load Shed Function

Description:    

The procedure consists of inhibiting the Node 2 LTL Load Shed Capability, to allow the Operator (IVA Crew or Ground) to gracefully shutdown and power down the Node 2 Loads which lose active cooling as a result of the shutdown of the LTL. If the Node 2 Load Shed remains active, the C&C MDM will automatically shed the Node 2 Avionics, which are not cooled after LTL Shutdown.

1E.59.3.3    Shutdown Node 2 Low Temperature Loop

Description:    

This procedure consists of the Node 2 Low Temperature Loop deactivation. The LTL shutdown is commanded through the INTSYS MDM. The whole process will take up to 150 seconds and the Node 2 LTL final configuration is as follows:


--
All Closed Loop Controls Inhibited (TWMV CTB, TWMV REG, SFCA);


--
Pump has been stopped;


--
No Warning messages generated during the Shutdown process;


--
All LTL items are still powered.

1E.59.3.3.1    Issue Node 2 LTL Shutdown-Arm Command

Description:    

The procedure consists of sending the Low Temperature Loop Shutdown Arm command to the INTSYS MDM.

Command/Telemetry PUI:     

Name:    Node2_ITCS_Activation_Init_Tmplt 

PUI:    LATX96IM0095K

1E.59.3.3.2    Verify Node 2 LTL Shutdown-Arm Command Executed

Description:    

Crew or Ground verifies that the Low Temperature Loop Shutdown Arm command has been executed and the LTL Shutdown process has been armed.

Command/Telemetry PUI:

Name:    Node2_LTL_Shutdn_Armd
PUI:    LADP08MDC176J 

Command/Expected Value:    Node2_LTL_Shutdn_Armd
0
FALSE

1
TRUE

1E.59.3.3.3    Issue Node 2 LTL Shutdown Confirmation Command

Description:    

The procedure consists of sending the Low Temperature Loop Shutdown Confirmation command to the INTSYS MDM. This command will start a process that will shutdown the Node 2 Low Temperature Loop. The LTL Shutdown process can last up to 150 seconds.

Command/Telemetry PUI:     

Name:    Node2_ITCS_Activation_Init_Tmplt [02] 

PUI:    LATX96IM0095K

1E.59.3.3.4    Verify Node 2 LTL Status

Description:    

This procedure consists of checking the Telemetry data to verify that the Node 2 Low Temperature Loop Shutdown properly completed with no problems occurring during the Shutdown process.

Command/Telemetry PUI:     

Name:    HXB N2 LT CTB Inhibited [01] 

PUI:    N2DS24MD0050J 

Command/Expected Value:    
0 = NOT INHIBITED

1 = INHIBITED

Name:    HXB N2 LT REG Inhibited [01] 

PUI:    N2DS24MD0037J 

Command/Expected Value:    
0 = NOT INHIBITED

1 = INHIBITED

Name:    ITCS N2 LT Loop Failure Warning R2 

PUI:    LADP08MDC178J 

Command/Expected Value:    
0 = FALSE

1 = TRUE

Name:    ITCS N2 LT SYSTEM STATUS R2 [01] 

PUI:    LADP08MDC172J 

Command/Expected Value:    
0 = IDLE

1 = START

2 = OPERATING

3 = RECONFIGURING

4 = CYCLING PUMP POWER

5 = ISOLATING LEAK

6 = FAILED

Name:    Node2_LTL_IATCS_Shutdn_Pwr_Req 

PUI:    LADP08MDC174J 

Command/Expected Value:    
0
False

1
True

Name:    PUMP N2 LT Started R2 [01] 

PUI:    LADP08MDC752J 

Command/Expected Value:    
0 = FALSE

1 = TRUE

Name:    PUMP N2LT Shutdown Failure Warning R2 

PUI:    LADP08MDC792J 

Command/Expected Value:    
0 = FALSE

1 = TRUE

Name:    Pump N2_LT PFMC Speed Feedback Raw [01] 

PUI:    N2TI26FC0003U 

Command/Expected Value:    < 54 rpm
Name:    SFCA N2 LT Inhibited [01] 

PUI:    N2DS24MD0097J 

Command/Expected Value:    
0 = NOT INHIBITED

1 = INHIBITED

1E.59.3.5    Shutdown Node 2 LTL SFCA

Description:    

The Node 2 LTL Shutdown process leaves the SFCA enabled and powered.  This procedure completes this phase of the LTL reconfiguration by performing a shut down of the Node 2 LTL SFCA. Specifically, the steps include:


--
The Node 2 LTL SFCA is commanded to Shutdown;


--
The telemetry data are checked to verify that the Shutdown completed successfully.

Initial Conditions:
1.
Node 2 LTL SFCA Closed Loop Control is Inhibited.

2.
Node 2 LTL SFCA is enabled.

3.
Node 2 LTL SFCA is powered.

Final Conditions:
1.
Node 2 LTL SFCA is Not Enabled.

2.
Node 2 LTL SFCA is powered.

1E.59.3.5.1    Send Node 2 LTL SFCA Shutdown-Arm Command

Description:    

Crew / Ground issues the Node 2 LTL SFCA Shutdown-Arm command.

Command/Telemetry PUI:     

Name:    Node2_LTL_SFCA_Mod_Vlv_Tmplt 

PUI:    N2DS24SM6301K

1E.59.3.5.2    Verify Node 2 LTL SFCA Shutdown-Arm Command Executed

Description:    

Crew / Ground verify that the Shutdown of the Node 2 LTL SFCA has been Armed.

Command/Telemetry PUI:     

Name:    Node2_LTL_SFCA_S/W_Halt_Armd 

PUI:    N2DS24MD0103J 

Command/Expected Value:    Node2_LTL_SFCA_S/W_Halt_Armd
0
Disarmed

1
Armed

1E.59.3.5.3    Send Node 2 LTL SFCA Shutdown-Confirmation Command

Description:    

Crew / Ground issues the Node 2 LTL SFCA Shutdown Confirmation Command. This command will start the SFCA Shutdown process, which will take about 20 seconds to complete.

Command/Telemetry PUI:     

Name:    Node2_LTL_SFCA_Mod_Vlv_Tmplt [01] 

PUI:    N2DS24SM6301K

1E.59.3.5.4    Verify Node 2 LTL SFCA Shutdown completed

Description:    

Crew / ground verify that the Node 2 LTL SFCA Shutdown completed successfully.

Command/Telemetry PUI:     

Name:    Node2_LTL_SFCA_Software_Init 

PUI:    N2DS24MD0098J 

Command/Expected Value:    Node2_LTL_SFCA_Software_Init
0
Not Started

1
Started

1E.59.3.6    Shutdown Node 2 LTL TWMV CTB

Description:    

The Node 2 LTL Shutdown process leaves the TWMV CTB enabled and powered. This procedure completes this phase of the LTL reconfiguration by performing a shut down of the Node 2 LTL TWMV CTB. Specifically, the steps include:


- -
The Node 2 LTL TWMV CTB is commanded to Shutdown;


-- 
The telemetry data are checked to verify that the Shutdown completed successfully.

Initial Conditions:
1. Node 2 LTL TWMV CTB Closed Loop Control is Inhibited.

2. Node 2 LTL TWMV CTB is enabled.

3. Node 2 LTL TWMV CTB is powered.

Final Conditions:
1. Node 2 LTL TWMV CTB is Not Enabled.

2. Node 2 LTL TWMV is powered.

1E.59.3.6.1    Send Node 2 LTL TWMV CTB Shutdown-Arm Command

Description:    

Crew / Ground issues the Node 2 LTL TWMV CTB Shutdown-Arm command.

Command/Telemetry PUI:     

Name:    Node2_LTL_TWMV_Software_Halt_Arm 

PUI:    N2DS24SM4202K

1E.59.3.6.2    Verify Node 2 LTL TWMV CTB Shutdown Arm Command Executed

Description:    

Crew / Ground verify that the Shutdown of the Node 2 LTL TWMV CTB has been Armed.

Command/Telemetry PUI:     

Name:    Node2_LTL_TWMV_Shutdn_Armd 

PUI:    N2DS24MD0055J 

Command/Expected Value:    Node2_LTL_TWMV_Shutdn_Armd
0
Disarmed

1
Armed

1E.59.3.6.3    Send Node 2 LTL TWMV CTB Shutdown-Confirmation Command

Description:    

Crew / Ground issues the Node 2 LTL TWMV Shutdown Confirmation Command. This command will start the TWMV Shutdown process, which will take about 20 seconds to complete.

Command/Telemetry PUI:     

Name:    Node2_LTL_TWMV_Software_Halt 

PUI:    N2DS24SM4209K

1E.59.3.6.4    Verify Node 2 LTL TWMV CTB Shutdown Completed

Description:    

Crew / ground verify that the Node 2 LTL TWMV CTB Shutdown completed successfully.

Command/Telemetry PUI:     

Name:    Node2_LTL_TWMV_Software_Init 

PUI:    N2DS24MD0049J 

Command/Expected Value:    Node2_LTL_TWMV_Software_Init
0
Not Started

1
Started

1E.59.3.7    Shutdown Node 2 LTL TWMV REG

Description:    

The Node 2 LTL Shutdown process leaves the TWMV REG enabled and powered. This procedure completes this phase of the LTL reconfiguration by performing a shut down of the Node 2 LTL TWMV REG. Specifically, the steps include:


--
The Node 2 LTL TWMV REG is commanded to Shutdown;


--
The telemetry data are checked to verify that the Shutdown completed successfully.

Initial Conditions:
1. Node 2 LTL TWMV REG Closed Loop Control is Inhibited.

2. Node 2 LTL TWMV REG is enabled.

3. Node 2 LTL TWMV REG is powered.

Final Conditions:
1. Node 2 LTL TWMV REG is Not Enabled.

2. Node 2 LTL TWMV REG is powered.

1E.59.3.7.1    Send Node 2 LTL TWMV REG Shutdown-Arm Command

Description:    

Crew / Ground issues the Node 2 LTL TWMV REG Shutdown-Arm command.

Command/Telemetry PUI:    

Name:    Node2_LTL_Regen_TWMV_Software_Halt_Arm 

PUI:    N2DS24SM5102K

1E.59.3.7.2    Verify Node 2 LTL TWMV REG Shutdown Arm Command Executed

Description:    

Crew / Ground verify that the Shutdown of the Node 2 LTL TWMV REG has been Armed.

Command/Telemetry PUI:     

Name:    Node2_LTL_Regen_TWMV_Shutdn_Armd 

PUI:    N2DS24MD0042J 

Command/Expected Value:    Node2_LTL_Regen_TWMV_Shutdn_Armd
0
Disarmed

1
Armed

1E.59.3.7.3    Send Node 2 LTL TWMV REG Shutdown-Confirmation Command

Description:    

Crew / Ground issues the Node 2 LTL TWMV REG Shutdown Confirmation Command. This command will start the TWMV Shutdown process, which will take about 20 seconds to complete.

Command/Telemetry PUI:     

Name:    Node2_LTL_Regen_TWMV_Software_Halt 

PUI:    N2DS24SM5109K

1E.59.3.7.4    Verify Node 2 LTL TWMV REG Shutdown Completed

Description:    

Crew / ground verify that the Node 2 LTL TWMV REG Shutdown completed successfully.

Command/Telemetry PUI:     

Name:    Node2_LTL_Regen_TWMV_Software_Init
PUI:    N2DS24MD0036J 

Command/Expected Value:    Node2_LTL_Regen_TWMV_Software_Init
0
Not Started

1
Started

1E.59.3.8    Inhibit RT FDIR for LTL PPA

Description:    

This procedure consists of inhibiting the RT FDIR for the LTL PPA prior to removal of power from the PPA. It consists of the following steps:


--
Send command to inhibit LTL PPA RT FDIR;


--
Verify FDIR for LTL PPA is inhibited 

Initial Conditions:
1. Node 2 LTL has been shutdown.

2. Node 2 LTL PPA is powered.

3. RT FDIR for LTL PPA is enabled.

Final Conditions:
1. Node 2 LTL PPA is powered

2. RT FDIR for LTL PPA is Inhibited.

1E.59.3.8.1    Send Command To Inhibit RT FDIR for LTL PPA

Description:    

The procedure consists of sending command either from the PCS or from the ground  to Inhibit RT FDIR for LTL PPA.

Command/Telemetry PUI:     

Name: Prim_INT_Inh_RT_FDIR_Tmplt

PUI: LADD96IM0800K

1E.59.3.8.2    Verify Node 2 LTL PPA RT FDIR is Inhibited

Description:    

The procedure consists of the verification that RT FDIR for LTL PPA is Inhibited.

Command/Telemetry PUI:     

Name: Prim_INT_LB_SYS_N2_2_RT_FDIR_Inh_PPA_N2_2_RT_9
PUI: LADP08MDC326J
Command/Expected Value:    
0 = Not Inhibited

1 = Inhibited

1E.59.3.9    Inhibit RT I/O for LTL PPA

Description:    

This procedure consists of inhibiting the RT I/O for LTL PPA prior to removal of power from the PPA. It consists of the following steps:


--
Send command to inhibit LTL PPA RT I/O;


--
Verify RT I/O for LTL PPA is inhibited 

Initial Conditions:
1. Node 2 LTL has been shutdown.

2. Node 2 LTL PPA is powered.

3. RT FDIR for LTL PPA is inhibited

4. RT I/0 for LTL PPA is enabled

Final Conditions:
1. Node 2 LTL PPA is powered

2. RT I/0 for LTL PPA is Inhibited.

1E.59.3.9.1    Send Command To Inhibit RT I/O for LTL PPA

Description:    

The procedure consists of sending command either from the PCS or from the ground to Inhibit RT I/O for LTL PPA.

Command/Telemetry PUI:     

Name: Prim_INT_Inh_RT_Tmplt

PUI: LADD96IM0809K

1E.59.3.9.2    Verify Node 2 LTL PPA RT I/O is Inhibited

Description:    

The procedure consists of the verification that RT I/O for LTL PPA is Inhibited.

Command/Telemetry PUI:     

Name: Prim_INT_LB_SYS_N2_2_RT_Ena_PPA_N2_2_RT_9
PUI: LADP08MDC355J
Command/Expected Value:    
0 = Not Inhibited

1 = Inhibited

1E.59.3.10    Remove Voltage From Node 2 LTL Items

Description:    

This procedure consists of removing power from the following Node 2 LTL Items


--
LTL Pump Package Assembly (PPA);


--
LTL System Flow Control Assembly Flow Control Valve (SFCA FCV);


--
LTL Three Way Mixing Valve CTB (TWMV CTB);


--
LTL Three Way Mixing Valve Regenerative (TWMV REG);

At the end of this procedure the Shutdown of the Node 2 LTL has been completed. 

Initial Conditions:
1. Node 2 LTL has been shutdown.

2. Node 2 LTL SFCA, TWMV CTB and TWMV REG have been Shutdown.

3. Node 2 LTL PPA, SFCA, TWMV CTB, TWMV REG are powered.

Final Conditions:
1. Power to Node 2 LTL PPA, SFCA, TWMV CTB, TWMV REG has been removed.

1E.59.3.10.1    Remove Voltage From Node 2 LTL PPA

Description:    

This procedure consists of removing power from the Node 2 LTL PPA by opening the appropriate RPCM Switch.

1E.59.3.10.1.1    Send Command To Remove Power to Node 2 LTL PPA

Description:    

The procedure consists sending from PCS or from ground the command to Open Switch 03 of Node 2 RPCM 2A3A-B.

Command/Telemetry PUI:     

Name:    RPCM_N22A3A_B_RPC_17_Op 

PUI:    LAPR96IM2453K

1E.59.3.10.1.2    Verify Node 2 LTL PPA Not Powered

Description:    

The procedure consists of the verification that Switch 16 of RPCM N2PRT 2A3A-B is open.

Command/Telemetry PUI:     

Name:    RPCM N2PRT 2A3A_B SW17 Voltage Status 

PUI:    N2PN26FC1032J 

Command/Expected Value:    RPCM N2PRT 2A3A_B SW17 Voltage Status
0
Off-Ok

1
Not-Off Ok

1E.59.3.10.2    Remove Voltage From Node 2 LTL SFCA

Description:    

This procedure consists of removing power from the Node 2 LTL SFCA by opening the appropriate RPCM Switch.

1E.59.3.10.2.1    Send Command To Remove Power to Node 2 LTL SFCA

Description:    

The procedure consists of sending (from PCS or from ground) the command to Open Switch 16 of Node 2 RPCM 2B3A-A.

Command/Telemetry PUI:     

Name:    RPCM_N22B3A_A_RPC_16_Op 

PUI:    LAPR96IM2433K

1E.59.3.10.2.2    Verify Node 2 LTL SFCA Not Powered

Description:    

The procedure consists of the verification that Switch 16 of RPCM N2ZEN 2B3A-A is open.

Command/Telemetry PUI:     

Name:    RPCM N2ZEN 2B3A_A SW16 Voltage Status 

PUI:    N2PN37FC1031J 

Command/Expected Value:    RPCM N2ZEN 2B3A_A SW16 Voltage Status
0
Off-Ok

1
Not-Off Ok

3
Not-Off Failed

1E.59.3.10.3    Remove Voltage From Node 2 LTL TWMV CTB

Description:    

This procedure consists of removing power from the Node 2 LTL TWMV CTB by opening the appropriate RPCM Switch.

1E.59.3.10.3.1    Send Command To Remove Power to Node 2 LTL TWMV CTB

Description:    

The procedure consists of sending (from PCS or from ground) the command to Open Switch 16 of Node 2 RPCM 2A3A-B.

Command/Telemetry PUI:     

Name:    RPCM_N22A3A_B_RPC_16_Op 

PUI:    LAPR96IM2452K

1E.59.3.10.3.2    Verify Node 2 LTL TWMV CTB Not Powered

Description:    

The procedure consists of the verification that Switch 16 of RPCM N2PRT 2A3A-B is open.

Command/Telemetry PUI:     

Name:    RPCM N2PRT 2A3A_B SW16 Voltage Status 

PUI:    N2PN26FC1031J 

Command/Expected Value:    RPCM N2PRT 2A3A_B SW16 Voltage Status
0
Off-Ok

1
Not-Off Ok

1E.59.3.10.4    Remove Voltage From Node 2 LTL TWMV REG

Description:    

This procedure consists of removing power from the Node 2 LTL TWMV REG by opening the appropriate RPCM Switch.

1E.59.3.10.4.1    Send Command To Remove Power to Node 2 LTL TWMV REG

Description:    

The procedure consists of sending (from PCS or from ground) the command to Open Switch 03 of Node 2 RPCM 2A3A-B.

Command/Telemetry PUI:     

Name:    RPCM_N22A3A_B_RPC_03_Op 

PUI:    LAPR96IM2439K

1E.59.3.10.4.2    Verify Node 2 LTL TWMV REG Not Powered

Description:    

The procedure consists of the verification that Switch 03 of RPCM N2PRT 2A3A-B is open.

Command/Telemetry PUI:     

Name:    RPCM N2PRT 2A3A_B SW03 Voltage Status 

PUI:    N2PN26FC1018J 

Command/Expected Value:    RPCM N2PRT 2A3A_B SW03 Voltage Status
0
Off-Ok

1
Not-Off Ok

1E.59.4    Configure N2-2 MDM for DDCUs Powerdown

Time to Complete:    00:05

Resp Org:    NASA-MSFC/Alenia

Description:    

The procedure consists of shutting down N2-2 MDM. This task is performed after all of the reconfigurations involving the MDM have been completed. The procedure consists of the following steps:


--
1553 RT FDIR is Inhibited for N2-2 MDM;


--
1553 RT I/O is Inhibited for N2-2 MDM;


--
Power is removed from the N2-2 MDM.

Initial Condition:
1.
All reconfigurations involving the N2-2 MDM have been completed.

2.
1553 RT FDIR is enabled between INTSYS MDM and N2-2 MDM.

3.
1553 RT I/O is enabled between INTSYS MDM and N2-2 MDM.

4.
Power is applied to N2-2 MDM.

5.
N2-2 MDM State is Operational.

Final Conditions:
1.
1553 RT FDIR is disabled between INTSYS MDM and N2-2 MDM.

2.
1553 RT I/O is disabled between INTSYS MDM and N2-2 MDM.

3.
Power has been removed to N2-2 MDM.

Operational Constraints:
None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

--
N2-RP-AI-0034, N2 Avionics Design Report

--
March 2002 Standard Out drop

1E.59.4.1    Disable RT FDIR for N2-2 MDM

Description:    

This procedure consists of disabling the 1553 RT FDIR for the N2-2 MDM prior to powering down the N2-2 MDM. The procedure consists of:


--
Sending the command to Inhibit 1553 RT FDIR for N2-2 MDM to the INTSYS MDM;


--
Verifying that the 1553 RT FDIR is Inhibited for N2-2 MDM.

1E.59.4.1.1    Send Command to Inhibit N2-2 MDM RT FDIR to Primary INT MDM

Description:    

Crew / Ground issues the command to inhibit 1553 RT FDIR for the N2-2 MDM.

Command/Telemetry PUI:     

Name:    Prim_INT_Inh_RT_FDIR_Tmplt 

PUI:    LADD96IM0800K 

Command/Expected Value:    
RT Address = 18 hex

Bus ID = 01 hex (LB SYS-N2-2)

1E.59.4.1.2    Verify Primary INT MDM RT FDIR Inhibited for N2-2 MDM

Description:    

IVA Crew or Ground verifies that the 1553 FDIR for N2-2 MDM has been Inhibited.

Command/Telemetry PUI:     

Name:    MUE INTSYS N2S2 FDIR Inhibited R2 [02] 

PUI:    LADP08MDC321J 

Command/Expected Value:    
0 = Not Inhibited

1 = Inhibited

1E.59.4.2    Disable 1553 Bus Communication with Node 2 MDM2

Description:    

Crew / Ground disables 1553 RT I/O between INTSYS and N2-2 MDM before the N2-2 MDM is powered down. This task is performed to avoid unwanted failure messages on LB-SYS-N2-2 1553 bus due to the power down of the N2-2 MDM.

1E.59.4.2.1    Send Command to Inhibit RT I/O with N2-2 MDM

Description:    

Crew / Ground issues the command to onhibit RT I/O between INTSYS MDM and N2-2 MDM on Bus LB-SYS-N2-2

Command/Telemetry PUI:     

Name:    Prim_INT_Inh_RT_Tmplt 

PUI:    LADD96IM0809K 

Command/Expected Value:    
RT Address = 18 hex (24 dec)

Bus ID = 01 hex (LB SYS-N2-2)

1E.59.4.2.2    Report "RT1553 Select Status" to INTSYS MDM for Node2 MDM2

Description:    

Crew / Ground verifies the 1553 RT I/O between INTSYS MDM and N2-2 MDM has been Inhibited.

Command/Telemetry PUI:     

Name:    MUE INTSYS N2S2 I/O Inhibited R2 [01] 

PUI:    LADP08MDC350J 

Command/Expected Value:    
0 = Not Inhibited

1 = Inhibited

1E.59.4.2.3    Check that the Frame Counter is Static

Description:    

Crew / Ground verifies that the 1553 RT I/O between INTSYS MDM and N2-2 MDM has been Inhibited by checking that the N2-2 MDM Counter is Static.

Command/Telemetry PUI:     

Name:    N2_2_MDM_Frame_Cnt 

PUI:    N2DS24MD4353J

1E.59.4.3    Remove Voltage from Node 2 MDM2

Description:    

This procedure consists of removing power from the N2-2 MDM by opening the appropriate RPCM switches. This task is performed after the 1553 RT FDIR and RT I/O have been inhibited between INTSYS and N2-2 MDM.

1E.59.4.3.1    Send Command to Remove Power to N2-2 MDM SDO

Description:    

The procedure consists of sending the command to Open Switches 02 and 04 of Node 2 RPCM 2A3A-B from the PCS or ground.

Command/Telemetry PUI:     

Name:    RPCM_N22A3A_B_RPC_02_Op 

PUI    LAPR96IM2438K 

Name:    RPCM_N22A3A_B_RPC_04_Op 

PUI    LAPR96IM2440K

1E.59.4.3.2    Verify N2-2 MDM SDO is Not Powered

Description:    

This procedure verifies that Switches 02 and 04 of RPCM N2PRT 2A3A-B are open.

Command/Telemetry PUI:     

Name:    RPCM N2PRT 2A3A_B SW02 Voltage Status [01] 

PUI:    N2PN26FC1017J 

Command/Expected Value:    
0
Off-Ok

Name:    RPCM N2PRT-2A3A-B SW04 Voltage Status [01] 

PUI:    N2PN26FC1019J 

Command/Expected Value:    
0
Off-Ok

1E.59.4.3.3    Send Command to Remove Power to N2-2 MDM

Description:    

The procedure consists of sending the command to Open Switch 01 Node 2 RPCM 2A3A-B from the PCS or ground.

Command/Telemetry PUI:     

Name:    RPCM_N22A3A_B_RPC_01_Op 

PUI:    LAPR96IM2437K

1E.59.4.3.4    Verify N2-2 MDM is Not Powered

Description:    

This procedure verifies that Switch 01 of RPCM N2PRT 2A3A-B is open.

Command/Telemetry PUI:     

Name:    RPCM N2PRT-2A3A-B SW01 Voltage Status [01] 

PUI:    N2PN26FC1016J
Command/Expected Value:    

0
Off-Ok

1E.59.5    Configure Node 2 EPS for LTL Powerdown (If Required)

Time to Complete:    00:05

Resp Org:    NASA-MSFC/Alenia

Description:
This procedure consists of removing the loads (if any) attached to the Node 2 UOP 2 and UOP 3. The Node 2 UOP 3 will loose power as a consequence of the Node 2 Port DDCUs shutdown. The Node 2 UOP 2 could remain powered from the Node 2 EPS architecture standpoint because it receives power from the Zenith 2A3B RPDA (which remains active): the rationale for powering down Node 2 UOP 2 is to reduce the loads supplied by the Node 2 Zenith RPDA which cannot receive active cooling after LTL shutdown.

Initial Conditions:
1.
Node 2 EPS is nominally operating.

Final Conditions:
1.
All loads (if any) attached to the Node 2 UOP 2 and UOP 3 are removed.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

None

1E.59.5.1    PF3091.Deactivate any Load Powered by Node 2 UOP2 and UOP3

Description:
The procedure consists of removing any load attached to Node 2 UOP 2 and UOP 3, before these UOPs are powered down.

Refer to “RF3091.Disconnect Equipment from UOP” in the Systems Data Report/OP01 (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

1E.59.5.2    Remove Voltage from Node 2 UOP3

Description:
This procedure consists of removing power from the Node 2 UOP 3 by opening the appropriate RPCM switch.

Initial Conditions:

1.
The RPCM switch open command is in the single-step (fire only) mode (default state).

2.
Node 2 Prt_RPCM_2A3A_A, RPC 18 is Closed.

3.
Node 2 Prt_SPDA_2A3A is powered.

4.
The controlling MDM (PMCU MDM) is operating properly and has established communications with the RPCM.

5.
Node 2 UOP3 is active.

Final Conditions:
1.
It has been verified that Node 2 Prt_RPCM_2A3A_A, RPC 18 has opened.

2.
Power is removed from the Node 2 UOP3.

1E.59.5.2.1    Send Command to Remove Power from Node 2 UOP3

Command/Telemetry PUI:

Name:    RPCM_N22A3A_A_RPC_18_Op

PUI:    LAPR96IM2619K

1E.59.5.2.2    Verify Node 2 UOP3 is Not Powered

Command/Telemetry PUI:
Name:    RPCM_N22A3A_A_RPC_18_N2_UOP_3_NOD2PD4_On_Off_Stat
PUI:    N2PN25FC1033J

Command/Expected Value:
00 (Off Ok)

1E.59.5.3    Remove Voltage from Node 2 UOP2

Description:
This procedure consists of removing power from the Node 2 UOP 2 by opening the appropriate RPCM switch.

Initial Conditions:

1.
The RPCM switch open command is in the single-step (fire only) mode (default state).

2.
Node 2 Zen_RPCM_2A3B_B, RPC 17 is Closed.

3.
Node 2 Zen_RPDA_2A3B is powered.

4.
The controlling MDM (INTSYS MDM) is operating properly and has established communications with the RPCM.

5.
Node 2 UOP2 is active.

Final Conditions:

1.
It has been verified that Node 2 Zen_RPCM_2A3B_B, RPC 17 has opened.

2.
Power is removed from the Node 2 UOP2.

1E.59.5.3.1    Send Command to Remove Power from Node 2 UOP2

Command/Telemetry PUI:

Name:    RPCM_N22A3B_B_RPC_17_Op

PUI:    LAPR96IM2377K

1E.59.5.3.2    Verify Node 2 UOP2 is Not Powered

Command/Telemetry PUI:
Name:    RPCM_N22A3B_B_RPC_17_N2_UOP_2_NOD2S6_On_Off_Stat
PUI:    N2PN34FC1032J

Command/Expected Value:
00 (Off Ok)

3.6.65 Inhibit RT FDIR and RT I/O for N2-2A3A and N2-2B3A RPCMs

1E.60    Inhibit RT FDIR and RT I/O for N2-2A3A and N2-2B3A RPCMs
Resp Org:    Boeing Flight Operations

Description:    

This function describes the necessary steps to disable RT FDIR and RT I/O for N2ZEN-2A3A and N2ZEN-2B3A RPCMs within INT MDM and PMCU MDM Bus Controllers (BCs).

1E.60.1

PF402013.Inhibit Primary PMCU MDM RT FDIR for RPCM N2ZEN-2B3A-B

Description:    

Refer to “RF402013.Disable/Inhibit RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2ZEN-2B3A-B


1E.60.2

PF402013.Inhibit Primary INT MDM RT FDIR for RPCM N2ZEN-2B3A-A 

Description:    

Refer to “RF402013.Disable/Inhibit RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2ZEN-2B3A-A


1E.60.3    PF402011.Inhibit Primary INT MDM RT I/O for RPCM N2ZEN-2B3A-A 
Description:    

Refer to “RF402011.Disable/Inhibit RT I/O” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2ZEN-2B3A-A


1E.60.4

PF402013.Inhibit Primary PMCU MDM RT FDIR for RPCMs N2PRT-2A3A-A and N2PRT-2A3A-C 

Description:    

Refer to “RF402013.Disable/Inhibit RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2PRT-2A3A-A

	RPCM N2PRT-2A3A-C


1E.60.5

PF402013.Inhibit Primary INT MDM RT FDIR for RPCM N2PRT-2A3A-B 

Description:    

Refer to “RF402013.Disable/Inhibit RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2PRT-2A3A-B


1E.60.6    PF402011.Inhibit Primary INT MDM RT I/O for RPCM N2PRT-2A3A-B
Description:    

Refer to “RF402011.Disable/Inhibit RT I/O” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2PRT-2A3A-B


3.6.66 PF405002.Disable Secondary Power Outputs of DDCUs N2ZEN-3A, N2ZEN-2B, N2PRT-2A, & N2PRT-3A

1E.61    PF405002.Disable Secondary Power Outputs of DDCUs N2ZEN-3A, N2ZEN-2B, N2PRT-2A, & N2PRT-3A

Resp Org:    Boeing Flight Operations
Description:

This step disables the DDCU N2PRT-2A and N2PRT-3A secondary power outputs to remove power from the Node 2 port bulkhead feed-thru connector J98 (APM 2 power feed).  The two DDCU outputs are paralleled (tied together) to provide one feed to the Columbus Module, hence both DDCU outputs must be disabled to remove power.

This ensures a first level of safety inhibits is in place prior to mating the Node 2 to Columbus String 2 power jumper (harness W5012).

This step also disables the DDCU N2ZEN-3A and N2ZEN-2B secondary power outputs because the LTL loop, which provides their cooling, has been powered down.  (DDCUs N2PRT-2A and N2PRT-3A power the LTL loop.)  Disabling the secondary power outputs will prevent DDCU N2ZEN-3A and N2ZEN-2B from overheating.

Refer to “RF405002.Disable DDCU Secondary Power Output” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Validation/Data Source Information:

--
JSC Safety Letter MA2-99-170, Crew Mating/Demating of Powered Connectors

--
Hazard Report ISS-EPS-0207-1E, Electrical Shock of IVA Crewmember


3.6.67 PF402013.Inhibit Primary PMCU MDM RT FDIR for DDCUs N2PRT-2A and N2PRT-3A

1E.62    PF402013. Inhibit Primary PMCU MDM RT FDIR for DDCUs N2PRT-2A and N2PRT-3A

Resp Org:    Boeing Flight Operations
Description:    

Refer to “RF402013.Disable/Inhibit RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of DDCUs must be impacted in the referenced procedure input.

	DDCU N2PRT-2A

	DDCU N2PRT-3A


3.6.68 PF405005.Open MBSU RBIs to Remove Power from DDCUs N2PRT-2A & N2PRT-3A

1E.63    PF405005.Open MBSU RBIs to Remove Power from DDCUs N2PRT-2A & N2PRT-3A

Resp Org:    Boeing Flight Operations
Description:

This step opens MBSU S0-2A/2B RBI 3 and MBSU S0-3A/3B RBI 3 to remove primary power from the input of DDCU N2PRT-2A and DDCU N2PRT-3A, respectively.

This ensures a second level of safety inhibits is in place prior to mating the Node 2 to Columbus String 2 power jumper (harness W5012).  A second level of inhibits is necessary for hazard control because the source-side connector J98 is terminated in pins rather than sockets (non-compliant with JSC Safety Letter).  [Reference:  issue SIR10-0015]
Refer to “RF405005.Open MBSU RBI” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Validation/Data Source Information:

--
JSC Safety Letter MA2-99-170, Crew Mating/Demating of Powered Connectors

--
Hazard Report ISS-EPS-0207-1E, Electrical Shock of IVA Crewmember


3.6.69 Open Node 2 Starboard Hatch

1E.64    Open Node 2 Starboard Hatch

Resp Org:    Boeing Flight Operations

Description:    

The crew opens the Node 2 Starboard hatch according to the instructions provided on its decal.  Before opening the hatch, the PPRV position is changed by pushing the knob in and moving it from “NORMAL” to “OVERRIDE.”  After the hatch has been opened, the PPRV is moved back to “NORMAL” from “OVERRIDE” in the same manner. 

Initial Conditions:
1. The PPRV is in “NORMAL” position.

Final Conditions:
1. The PRRV is in the “NORMAL” position.

2. The Node 2 Starboard hatch is open.

Operational Constraints:
--
Hatch Seals
Caution must be used while working in the vicinity of Hatch Seal to avoid any possible damage to the hatch seal.  Damaging the hatch seal could prevent the hatch from maintaining pressure when closed.

Assumptions:
None

Critical Issues:
None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:
None







3.6.70 PF.SODF.REMOVE NODE 2 STARBOARD ACBM CENTER DISK COVER

1E.65    PF.SODF.REMOVE NODE 2 STARBOARD ACBM CENTER DISK COVER

Resp Org:    Boeing Flight Operations

Description:

This function removes the Center Disk Cover on Node 2 Starboard port. 

(SODF: S&M: NOMINAL: VESTIBULE: 1.105 CBM CENTER DISK COVER REMOVAL - GENERIC:  Edition – 03/08/02)

3.6.71 PF.SODF.REMOVE AND STOW COLUMBUS HATCH THERMAL BLANKET

1E.66    PF.SODF.REMOVE AND STOW COLUMBUS HATCH THERMAL BLANKET

Resp Org:    Boeing Flight Operations

Description:    

The thermal blankets of the Columbus are removed to allow for access to the hatch plate.

(SODF: S&M: NOMINAL: VESTIBULE: 1.108 CONFIGURE FOR INGRESS, steps 4 and 5:  Edition – 05/14/03) 

Deltas:

The cover is removed from the Node 2 to Columbus vestibule.  Tools required for disconnecting PTCS straps are listed below.  The ground straps are disconnected by hand.

Initial Conditions:

1.
Node 2 hatch is open.

2.
Node 2 to Columbus pressure has been equalized.

Final Conditions:
1.
The Columbus hatch thermal blankets have been removed.

Operational Requirements:
--
Columbus Thermal Blanket Stowage

Stowage volume shall be provided for the return of the Columbus thermal blanket.

Resource Requirements:
1.
Tools Required:    

3/8” driver handle (F50A)

Apex bit #10, 3/8” drive (273B-10)

Zip-lock bag

3.6.72 Install Node 2 ACBM to Columbus CBM Ground Straps

1E.67 Install Node 2 ACBM to Columbus CBM Ground Straps

Resp Org:    Boeing Flight Operations

Description:

This function installs two ground straps between the ACBM ring and PCBM ring.  By doing so, it establishes the grounding path between Columbus and the rest of the station.  Provisions are included to temporarily remove any alignment guides to gain access.

Initial Conditions:

1.
All CBM covers have been removed.

Final Conditions:
1.
Two ground straps are installed across the ACBM and PCBM interface.

2.
The ground path between Node 2 and Columbus is established.

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
1.
Tools Required:

Ratchet, 1/4” Drive

3/16” Hex Head, 1/4” Drive

3/8” Socket, 1/4” Drive

Torque Wrench (40-200 lbs), 1/4” Drive

Operational Requirements:
--
ACBM to PCBM Ground Strap Stowage
Stowage volume shall be provided in the Orbiter for two ground straps (P/N 683-13477-7).  
Note:  
Ground straps are found in the VOK CTB.

Validation/Data Source Information:

None






1E.67.1 PF.SODF.INTALL GROUND STRAPS TO NODE 2 ACBM
Description:

This function installs the Node 2 side of the Ground Straps.

(SODF:S&M:NOMINAL:VESTIBULE:1.102 ACBM TO PCBM GROUND STRAP INSTALLATION:  Edition – 02/18/02)

Deltas:  

Install only the ACBM side of the Ground Straps.
1E.67.2 PF.SODF.INSTALL GROUND STRAPS TO COLUMBUS PCBM

Description:

This function installs the Columbus side of the Ground Straps.

(SODF:S&M:NOMINAL:VESTIBULE:1.102 ACBM TO PCBM GROUND STRAP INSTALLATION:  Edition – 02/18/02)

Deltas:  

Install only the PCBM side of the Ground Straps.

3.6.73 PF3022.Remove SSRMS Payload Power from Columbus Heaters

1E.68    PF3022.Remove SSRMS Payload Power from Columbus Heaters

Resp Org:    Boeing Flight Operations

Description:

This step opens RPCM S0-4B-C RPC 3 and RPCM S0-3A-C RPC 1 to ensure power is removed from the Columbus heaters via the Node 2 PDGF payload power feeds and ensures the proper safety inhibits are in place prior to SSRMS ungrapple.

Refer to “RF3022.Remove Electrical Power from Specified Load” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Operational Constraints:

--   
Reestablish Power to Columbus via SSRMS

The SSRMS must be regrappled, relatched, umbilicals remated and power reestablished to Columbus HCUs via the SSRMS if power is not established to Columbus HCUs via Node 2 DDCUs within 24 hours from SSRMS payload power removal.

Validation/Data Source Information:

--  
APM LTA Phase Thermal Analysis Description and Results, CLT-RP-AI-0022, Alenia Space Division – Columbus, 30 September 2000.

3.6.74 Command SSRMS Umbilical Demate (Remove Power Connectivity to Columbus via SSRMS)

1E.69    Command SSRMS Umbilical Demate (Remove Power Connectivity to Columbus via SSRMS)

Resp Org:    Station Program

Description:
This step sends commands to demate the SSRMS umbilicals to remove the physical power connectivity from the SSRMS (via the Node 2 PDGF) to the Columbus heaters.  

Operational Constraints:
--
SSRMS Power to Columbus
The SSRMS cannot be used as a power source for the Columbus HCUs once the Columbus module is being powered from the Node 2 DDCUs.  Damage to the Columbus HCUs and SSRMS or Node 2 power sources can result from return currents flowing through structure if two power sources are connected at the same time.  [Reference closed issue SIR10-0063]
(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.75 Connect EPS Feed Jumpers (Strings 1 & 2)

1E.70    Connect EPS Feed Jumpers (Strings 1 & 2)

Time to Complete:    00:16
Resp Org:    Boeing Flight Operations
Description:

This function addresses the connection of the primary power jumpers that run through the vestibule between Node 2 and Columbus.  These connections will provide power for Columbus.

Additional information for the sub-steps of this procedure input is provided in the following table:

	Jumper 
Part Number
	Wire Harness
	Function
	Node 2 Connector
	Columbus Connector

	1F46371-1
	W5012
	Power Feeder APM 2
	J98
	J01

	1F46373-1
	W5013
	Power Feeder APM 1
	J99
	J02


Initial Conditions:

1.
Node 2 ACBM to Columbus PCBM Ground Straps have been installed.

2.
The appropriate electrical power safety inhibits are in place to support the connection of the power jumpers in the Node 2 / Columbus vestibule.

3.
The two (2) power jumpers are available.

Final Conditions:
1.
The two (2) Node 2 to Columbus power jumpers have been installed.

2.
All removed untethered connector caps are stowed for return to the ground.

Operational Constraints:
--
No Condensation on Bulkhead Connectors
The IVA Crew shall verify that there is no condensation on the bulkhead connectors before connecting the jumpers.  If condensation exists, the IVA Crew must clean the surface prior to any activity of connection.

--
Power Inhibits
Ensure electrical power has been deactivated and dead-faced with the required inhibit level prior to starting the power cable connections.

--
Ground Straps Installed between Node 2 and Columbus
The installation of both ground straps is required prior to any application of power through the Node 2 to Columbus interface.
--
Jumper Connection Order
Per Safety Hazard Report ISS-EPS-0207-1E, the Node 2 side of the connectors should be mated first so that there is no possibility of any downstream load.  [Reference issue SIR10-0015]

--
SSRMS or Node 2 Power to Columbus HCUs
SSRMS power must be removed and SSRMS must be unlatched prior to Node 2 to Columbus EPS jumper connections.  Node 2 cannot be used as a power source for the Columbus until the SSRMS feeds have been disconnected.  Damage to the Columbus HCUs and SSRMS or Node 2 power sources can result from return currents flowing through structure if two power sources are connected at the same time.  [Reference closed issue SIR10-0063]

Assumptions:
None

Critical Issues:

None

Resource Requirements:
None

Operational Requirements:
--
Power Jumpers Availability
The two (2) Power Jumpers to be installed in the vestibule between Columbus and Node 2 shall be available to allow Columbus initial set-up.


WIRE HARNESS REFERENCE DESIGNATOR

WIRE HARNESS PART NUMBER


W5012










1F46371-1


W5013










1F46373-1

--
Connector Caps Stowage and Return to Ground
Stowage volume shall be provided for the return to ground of the two (2) Dead Face Connector Assemblies (P/N 1F46318-1) removed from the power connectors (J98 and J99) on the Node 2 Stbd Bulkhead. Stowage volume shall be provided for the return to ground of the four (4) protective caps (P/N NATC-PPC-N-33-0) removed from the Power Jumpers connectors (P98 and P01 on Jumper 2; P99 and P02 on Jumper 1).

Validation/Data Source Information:
--
Drawing 1F4285, Electrical Instl, Vestibule Jumpers – Node 2 to APM

--
Drawing 1F46318, Connector Assembly – Dead Face

--
Drawing 1F46371, Wire Harness Assy, W5012

--
Drawing 1F46373, Wire Harness Assy, W5013

--
N2-IC-AI-0004, N2 Mechanical ICD

--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 5.2.2 as of 27 January 2003
1E.70.1    Connect EPS Feed Jumper 2 between Node 2 (J98) and Columbus (J01)

Time to Complete:    00:08

Description:
This procedure consists of the following actions:

--
Removal and stowage of the Dead Face Connector Assy (P/N 1F46318-1) from Node 2 Stbd bulkhead connector J98;

--
Removal and stowage of the protective cap (P/N NATC-PPC-N-33-0) from Power Jumper W5012 connector P98;

--
Connection of the Power Jumper W5012 connector P98 with Node 2 Stbd bulkhead connector J98;

--
Removal of the tethered protective cap (P/N NATC-PPC-N-33-0) from Columbus Port bulkhead connector J01;

--
Removal and stowage of the protective cap (P/N NATC-PPC-N-33-0) from Power Jumper W5012 connector P01;

--
Connection of the Power Jumper W5012 connector P01 with Columbus Port bulkhead connector J01.

Initial Conditions:

1.
CBM to CBM Ground Straps have been installed.

2.
Node 2 to Columbus vestibule Power Jumper 2 has been moved near the worksite.

3.
Node 2 Port DDCUs have been shutdown to provide the required safety inhibits.

Final Conditions:

1.
Power Jumper 2 has been connected between Node 2 Stbd bulkhead connector J98 and Columbus Port bulkhead connector J01.

2.
All untethered protective caps have been stowed for return to the ground.

1E.70.1.1    Remove and Stow Cap from Node 2 Power Connector J98

Resp Org:    NASA-MSFC/Alenia
Description:
This procedure consists of the removal and stowage of the Dead Face Connector Assy (P/N 1F46318-1) from Node 2 Stbd bulkhead J98 connector.

1E.70.1.2    Remove and Stow Protective Cap from Jumper W5012 Connector P98

Resp Org:    NASA-MSFC/Alenia
Description:
The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-33-0) from connector P98 of jumper W5012 (P/N 1F46371-1).

1E.70.1.3    Connect Jumper W5012 Connector P98 to Node 2 Connector J98

Resp Org:    NASA-MSFC/Alenia
Description:
This procedure consists of the mating of connector P98 of jumper W5012 (P/N 1F46371-1) to the Node 2 Stbd bulkhead connector J98.

1E.70.1.4    Remove Cap from Columbus Power Connector J01
Resp Org:    ESA/EADS
Description:
The procedure consists of the removal of the tethered protective cap (P/N NATC-PPC-N-33-0) from Columbus Port bulkhead connector J01.

1E.70.1.5    Remove and Stow Protective Cap from Jumper W5012 Connector P01

Resp Org:    ESA/EADS
Description:
The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-33-0) from connector P01 of jumper W5012 (P/N 1F46371-1).

1E.70.1.6    Connect Jumper W5012 Connector P01 to Columbus Connector J01

Resp Org:    ESA/EADS
Description:
This procedure consists of the mating of connector P01 of jumper W5012 (P/N 1F46371-1) to the Columbus Port bulkhead connector J01.

1E.70.2    Connect EPS Feed Jumper 1 between Node 2 (J99) and Columbus (J02)

Time to Complete:    00:08

Description:
This procedure consists of the following actions:

--
Removal and stowage of the Dead Face Connector Assy (P/N 1F46318-1) from Node 2 Stbd bulkhead connector J99;

--
Removal and stowage of the protective cap (P/N NATC-PPC-N-33-0) from Power Jumper W5013 connector P99;

--
Connection of the Power Jumper W5013 connector P99 with Node 2 Stbd bulkhead connector J99;

--
Removal of the tethered protective cap (P/N NATC-PPC-N-33-0) from Columbus Port bulkhead connector J02;
--
Removal and stowage of the protective cap (P/N NATC-PPC-N-33-0) from Power Jumper W5013 connector P02;

--
Connection of the Power Jumper W5013 connector P02 with Columbus Port bulkhead connector J02.

Initial Conditions:

1.
CBM to CBM Ground Straps have been installed.

2.
Node 2 to Columbus vestibule Power Jumper 1 has been moved near the worksite.

3.
Node 2 Nadir DDCUs have been shutdown to provide the required safety inhibits.

Final Conditions:

1.
Power Jumper 1 has been connected between Node 2 Stbd bulkhead connector J99 and Columbus Port bulkhead connector J02.

2.
All untethered protective caps have been stowed for return to the ground.

1E.70.2.1    Remove and Stow Cap from Node 2 Power Connector J99

Resp Org:    NASA-MSFC/Alenia
Description:
This procedure consists of the removal and stowage of the Dead Face Connector Assy (P/N 1F46318-1) from Node 2 Stbd bulkhead J99 connector.

1E.70.2.2    Remove and Stow Protective Cap from Jumper W5013 Connector P99

Resp Org:    NASA-MSFC/Alenia
Description:
The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-33-0) from connector P99 of jumper W5013 (P/N 1F46373-1).

1E.70.2.3    Connect Jumper W5013 Connector P99 to Node 2 Connector J99

Resp Org:    NASA-MSFC/Alenia
Description:
This procedure consists of the mating of connector P99 of jumper W5013 (P/N 1F46373-1) to the Node 2 Stbd bulkhead connector J99.

1E.70.2.4    Remove Cap from Columbus Power Connector J02
Resp Org:    ESA/EADS
Description:
The procedure consists of the removal of the tethered protective cap (P/N NATC-PPC-N-33-0) from Columbus Port bulkhead connector J02.

1E.70.2.5    Remove and Stow Protective Cap from Jumper W5013 Connector P02

Resp Org:    ESA/EADS
Description:
The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-33-0) from connector P02 of jumper W5013 (P/N 1F46373-1).

1E.70.2.6    Connect Jumper W5013 Connector P02 to Columbus Connector J02

Resp Org:    ESA/EADS
Description:
This procedure consists of the mating of connector P01 of jumper W5013 (P/N 1F46373-1) to the Columbus Port bulkhead connector J02.

3.6.76 Repower Node 2 (Channel 2/3) and Restore Functions

1E.71    Repower Node 2 (Channel 2/3) and Restore Functions

Resp Org:    Boeing Flight Operations

Description:    

This procedure input describes the steps necessary to repower and restore functionality to the following Node 2 systems on power channel 2/3:


--   
Node 2 EPS


--   
Node 2 C&DH


--   
Node 2 ECLSS


--   
Node 2 TCS (LTL)


--   
Node 2 C&T

Operational Constraint:    

--   
Base Plate Temp Limits:  


DDCU 111 deg F,   RPCM 142 deg F, MDM 158 deg F.
1E.71.1    PF405004.Close MBSU RBIs to Apply Power to DDCUs N2PRT-2A & N2PRT-3A

Description:

This step closes MBSU S0-2A/2B RBI 3 and MBSU S0-3A/3B RBI 3 to apply primary power to DDCU N2PRT-2A and DDCU N2PRT-3A, respectively.

Refer to “RF405004.Close MBSU RBI” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

1E.71.2    PF405008.Perform Checkout (Minimum Essential) of DDCUs N2PRT-2A & N2PRT-3A

Description:

DDCU minimum essential checkout includes verifying the integration counter is incrementing, commanding a common clear, verifying ORU ID, verifying the share point ratio (applicable for paralleled units only), and verifying the input voltage, input current, converter element temperature, power supply temperature, and baseplate temperature, are all in the expected ranges.

Refer to “RF405008.Checkout DDCU” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Deltas:

Perform only steps “Verify DDCU Integrated Counter” through “Verify DDCU Baseplate Temperature”.

1E.71.3

PF402012.Enable Primary PMCU MDM RT FDIR for DDCUS N2PRT-2A and N2PRT-3A 

Description:    

Refer to “RF402012.Enable RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of DDCUs must be impacted in the referenced procedure input.

	DDCU N2PRT-2A

	DDCU N2PRT-3A


1E.71.4    PF405001.Enable Secondary Power Outputs of DDCUs N2PRT-2A & N2PRT-3A to Apply Power to SPDA N2PRT-2A3A

Description:

This step enables the DDCU N2PRT-2A and DDCU N2PRT-3A secondary power outputs to provide power to SPDA N2PRT-2A3A.

Refer to “RF405001.Enable DDCU Secondary Power Output” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

1E.71.5 
PF402010.Enable Primary INT MDM RT I/O with RPCM N2PRT-2A3A-B
Description:    

Refer to “RF402010.Enable RT I/O” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2PRT-2A3A-B


1E.71.6

PF402012.Enable Primary INT MDM RT FDIR for RPCM N2PRT-2A3A-B
Description:    

Refer to “RF402012.Enable RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2PRT-2A3A-B


1E.71.7

PF402012.Enable Primary PMCU MDM RT FDIR for RPCMs N2PRT-2A3A-A and N2PRT-2A3A-C

Description:    

Refer to “RF402012.Enable RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2PRT-2A3A-A

	RPCM N2PRT-2A3A-C


1E.71.8    PF405010.Perform Checkout (Minimum Essential) of RPCMs N2PRT-2A3A-A, -B, & -C

Description:

RPCM minimum essential checkout includes verifying the integration counter is incrementing, commanding a common clear, verifying ORU ID, inhibiting input undervolt recovery, and verifying the input voltage and current, converter element temperature, power supply temperature, and baseplate temperature, are all in the expected ranges.

Refer to “RF405010.Checkout RPCM” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Deltas:

1.
Perform only steps “Verify DCSU-3A RPCM-A Integrated Counter” through “Verify DCSU-3A RPCM-A Input Voltage and Current”.

2.
Replace DCSU-3A RPCM-A with RPCM N2PRT-2A3A-A, -B, and -C in all steps.

1E.71.9    Activate and Checkout N2-2 MDM

Time to Complete:    00:05

Resp Org:    NASA-MSFC/Alenia

Description:    

This procedure describes the activation and checkout of the N2-2 MDM (P/N 8258906-928) during the 1E Flight. The N2-2 MDM is located in the Node 2 Port rack and is connected to the 1553 bus LB-SYS-N2-2.  The procedure consists of:


--
Providing power to the N2-2 MDM by commanding the Port_RPCM_2A3A_B, RPCs 1, 2 and 4 to the closed position. The MDM starts-up autonomously when power is applied;


--
Enabling the communications between the Primary INTSYS and the N2-2 MDM;


--
Verifying that communications between Primary INTSYS and N2-2 MDM are enabled;


--
Verifying that the N2-2 MDM is properly operating upon power up;


--
Checking the contents of the N2-2 MDM BST A Word 1 to verify that no errors occurred during start-up or nominal operations.

Specific 1553 data bus connections to the N2-2 MDM are shown in document N2 RP AI 0034, " N2 Avionics Design Report".

Initial Conditions:
1.
Node 2 Port_SPDA_2A3A is receiving power from N2PRT-2A DDCU and N2 PRT-3A DDCU.

2.
Node 2 Port_RPCM_2A3A_B is enabled.

3.
N2-2 MDM commands and telemetry are provided from the Laptop PCS (running PCS software) and are routed through the C&C MDM and INT MDM.

4.
N2-2 MDM is un-powered (Node 2 Port_RPCM_2A3A_B, RPC 01, RPC 02 and RPC 04 are OPEN).

5.
N2-2 EEPROM is loaded with flight software load.

Final Conditions:

1.
N2-2 MDM is powered (Node 2 Port_RPCM_2A3A_B, RPC 01, RPC 02 and RPC 04 are CLOSED).

2.
N2-2 MDM has established bus communications with and reported self-test statuses to INT MDM.

3.
N2-2 MDM software is in normal Operational State.

4.
The following devices are now operable that receive power from the N2-2 MDM solenoid driver output circuit boards:

ARS 3-Way Sample Valves A5101 to A5104

C&W Panel Lamps

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:       

--
N2-RP-AI-0034, N2 Avionics Design Report
--
Component Data Interface Format Specification - Volume 2: Remote Power Controller Module, RR00022V2
1E.71.9.1    Confirm Primary INT MDM Frame Count Incrementing

Description:    

The operator verifies that the frame count provided in the 10 Hz cyclic data from the primary INT MDM is incrementing.

Command/Telemetry PUI:     

Name:    MUE INTSYS Acq Data - Frame Count

PUI:    LADP08MD4353J

1E.71.9.2    Verify Processing State of Primary INT MDM

Description:    

This step verifies the mode or processing state of the primary INT MDM. The possible mode value is Operational or Standby. The primary INT MDM must be in the Operational state to command activation of the N2-2 MDM.

Command/Telemetry PUI:     

Name:    MUE INTSYS MDM State - Current State
PUI:    LADP08MD4984J

1E.71.9.3    Verify Primary INT MDM RT FDIR Disabled for N2-2 MDM

Description:    

Crew / Ground verifies that the 1553 RT FDIR is Inhibited for the N2-2 MDM.

Command/Telemetry PUI:     

Name:    MUE INTSYS N2S2 FDIR Inhibited R2 

PUI:    LADP08MDC321J 

Command/Expected Value:    

0 = Not Inhibited

1 = Inhibited

1E.71.9.4    Apply Power to N2-2 MDM

Description:    

This procedure is used any time the RPCM switches shall be closed to provide electrical power to the N2-2 MDM. The INTSYS MDM is the BC on the 1553 Bus LB SEPS-N2-23 to which the RPCM providing power to the N2-2 MDM is connected. The power feeds to the N2-2 MDM are as follows:


--
RPCM N2PRT-2A3A-B, RPC 01 (MDM2)


--
RPCM N2PRT-2A3A-B, RPC 02 (SDO for ARS valves)


--
RPCM N2PRT-2A3A-B, RPC 04 (SDO for C&W Panel lamps)

This function assumes that the RPCM switch is in the single step command mode (fire-only). If the switch is in the two-step (arm-fire or inhibited) mode, two commands are necessary before the switch will close.

Initial Conditions:
1.
The RPCM switch close command is in the single-step (fire only) mode (default state).

2.   
Node 2 Port_RPCM_2A3A_B, RPC 01, RPC 02 and RPC 04 are OPEN.

3.
Node 2 Port_SPDA_2A3A is receiving power from N2PRT-2A DDCU and N2 PRT-3A DDCU.

4.   
The controlling MDM (INTSYS MDM) is operating properly and has established communications with the RPCM.

Final Conditions:
1.  
Node 2 Port_RPCM_2A3A_B, RPC 01, RPC 02 and RPC 04 are CLOSED.
2.  
The requested switches are verified closed.
3.   
Power is applied to the N2-2 MDM.



1E.71.9.4.1    Close RPCM N2PRT-2A3A-B SW01

Description:    

This procedure is used any time the RPCM switch shall be closed to provide electrical power to the N2-2 MDM. The on-board crew or Ground controllers can initiate the application of power. The command is routed from the PCS to the C&C MDM, then to the INTSYS MDM, which sends a 1553 bus command to the selected RPCM to close the desired switch. 

Refer to the Component Data Interface Format Specification - Volume 2: Remote Power Controller Module, RR00022V2 for the complete command structure.

Command/Telemetry PUI:     

Name:    RPCM_N2PRT-2A3A-B_RPC_01_Cl_fire 

PUI:    LAPR96IM2209K
1E.71.9.4.2    Verify RPCM N2PRT-2A3A-B SW01 is Closed

Description:    

This procedure is used any time the RPCM switch shall be verified to be closed. The RPCM status data is provided to the 1553 bus (LB SEPS N2-23) to be read by the INTSYS MDM. The on-orbit crew or ground verifies the content of RPCM HYBRID DATSET word 7, 8, 14 to verify that Switch 2 of N2PRT-2A3A-B RPCM closed as commanded, where:

00 = OFF OK (Open, output voltage is less than 10 V)

01 = NOT-OFF OK (Closed, output voltage is greater than 111.5 V)

11 = NOT-OFF FAILED (Failed Closed, output voltage greater than 10 V and less than 111.5 V)

Command/Telemetry PUI:     

Name:    RPCM N2PRT-2A3A-B SW01 Voltage Status 

PUI:    N2PN26FC1016J 

Command/Expected Value:    
1 NOT-OFF OK

1E.71.9.4.3    Close RPCM N2PRT-2A3A-B SW02

Description:    

This procedure is used any time the RPCM switch shall be closed to provide electrical power to the N2 MDM2 SDO (for ARS Sample Valves). The on-board crew or Ground controllers can initiate the application of power. The command is routed from the PCS to the C&C MDM, then to the INTSYS MDM, which sends a 1553 bus command to the selected RPCM to close the desired switch. 

Refer to the Component Data Interface Format Specification - Volume 2: Remote Power Controller Module, RR00022V2 for the complete command structure.

Command/Telemetry PUI:     

Name:    RPCM_N2PRT-2A3A-B_RPC_02_Cl_fire 

PUI:    LAPR96IM2210K
1E.71.9.4.4    Verify RPCM N2PRT-2A3A-B SW02 is Closed

Description:    

This procedure is used any time the RPCM switch shall be verified to be closed. The RPCM status data is provided to the 1553 bus (LB SEPS N2-23) to be read by the INTSYS MDM. The on-orbit crew or ground verifies the content of RPCM HYBRID DATSET word 7, 8, 14 to verify that Switch 2 of N2PRT-2A3A-B RPCM closed as commanded, where:

00 = OFF OK (Open, output voltage is less than 10 V)

01 = NOT-OFF OK (Closed, output voltage is greater than 111.5 V)

11 = NOT-OFF FAILED (Failed Closed, output voltage is greater than 10 V and less than 111.5 V).

Command/Telemetry PUI:     

Name:    RPCM N2PRT-2A3A-B SW02 Voltage Status 

PUI:    N2PN26FC1017J 

Command/Expected Value:    
1 NOT-OFF OK

1E.71.9.4.5    Close RPCM N2PRT-2A3A-B SW04

Description:    

This procedure is used any time the RPCM switch shall be closed to provide electrical power to the N2 MDM2 SDO (C&W Panel lamps). The on-board crew or Ground controllers can initiate the application of power. The command is routed from the PCS to the C&C MDM, then to the INTSYS MDM, which sends a 1553 bus command to the selected RPCM to close the desired switch. 

Refer to the Component Data Interface Format Specification - Volume 2: Remote Power Controller Module, RR00022V2 for the complete command structure.

Command/Telemetry PUI:     

Name:    RPCM_N2PRT-2A3A-B_RPC_04_Cl_fire 

PUI:    LAPR96IM2212K
1E.71.9.4.6    Verify RPCM N2PRT-2A3A-B SW04 is Closed

Description:    

This procedure is used any time the RPCM switch shall be verified to be closed. The RPCM status data is provided to the 1553 bus (LB SEPS N2-23) to be read by the INTSYS MDM. The on-orbit crew or ground verifies the content of RPCM HYBRID DATSET word 7, 8, 14 to verify that Switch 4 of N2PRT-2A3A-A RPCM closed as commanded, where:

00 = OFF OK (Open, output voltage is less than 10 V)

01 = NOT-OFF OK (Closed, output voltage is greater than 111.5 V)

11 = NOT-OFF FAILED (Failed Closed, output voltage is greater than 10 V and less than 111.5 V).

Command/Telemetry PUI:     

Name:    RPCM N2PRT-2A3A-B SW04 Voltage Status 

PUI:    N2PN26FC1019J
Command/Expected Value:    
1 NOT-OFF OK

1E.71.9.5    Enable 1553 Bus Communication to N2-2 MDM

Description:    

This function is part of the activation and checkout of the N2-2 MDM in the Node 2. If communications with a 1553 Bus Remote Terminal is enabled, but the Remote Terminal is not communicating (i.e. because power has not been applied to it yet), then Caution and Warning messages will be generated by the Bus Controller indicating loss of communication with the Remote Terminal. To avoid numerous C&W messages, the INT MDM is initially configured with communications disabled on bus LB-SYS-N2-2. This function enables the Bus communication with N2-2 MDM and is performed after applying power to the N2-2. This procedure consists of:


--
Commanding the Primary INTSYS MDM to enable communications with the N2-2 MDM on bus LB-SYS-N2-2;


--
Verifying that communications are enabled.

Initial Conditions:

1.
 N2-2 MDM has completed its power-up.

Final Conditions:
1.
Communications between USL INTSYS MDM and N2-2 are established.

1E.71.9.5.1    Send "Inhibit RT Device Command" = "Enable Node 2 MDM2" to INTSYS MDM

Description:    

This function is part of the activation of the N2-2 MDM in the Node 2. The crew sends a command to the INTSYS MDM to enable communications with N2-2 MDM. This is performed after applying power to the MDM.

Command/Telemetry PUI:     

Name:    Prim_INT_Ena_RT_Tmplt
PUI:    LADD96IM0808K 

Command/Expected Value:    
RT Address = 18 hex (24 dec)

Bus ID = 01 hex (LB SYS-N2-2)

Inhibit = 0 (Enable)

1E.71.9.5.2    Report "RT1553 Select Status" to INTSYS MDM for Node2 MDM2

Description:    

This function is part of the activation of the N2-2 MDM in the Node 2. The crew verifies that RT I/O has been enabled to the N2-2 MDM.

Command/Telemetry PUI:     

Name:    MUE INTSYS N2S2 I/O Inhibited R2 

PUI:   LADP08MDC350J

Command/Expected Value:    0 = NOT INHIBITED
1E.71.9.6    Return N2-2 MDM Status to Crew

Description:    

This function is part of the activation and checkout of the N2-2 MDM in the Node 2. After performing self-test the N2-2 MDM reports the results of the tests to the IVA crew. N2-2 MDM current state, results of POST and sync status are available to the station crew via the PCS.

1E.71.9.6.1    Verify Node 2 MDM2 is Operating

Command/Telemetry PUI:     

Name:    MUE N2-2 MDM State-Current State
PUI:    N2DS24MD4984J 

Command/Expected Value:    
MDM State = 0  (OFFLINE)

MDM State = 1 (STAND BY)

MDM State = 2 (MINIMAL OPERATION)

MDM State = 3 (OPERATIONAL)

1E.71.9.6.2    Verify Node 2 MDM2 BST A Word 1
Description:    

The crew or ground ascertains that POST has completed successfully for the N2-2 MDM by verifying that all statuses reported in BST A Word 1 indicate, "Pass". Due to the fact that some of the N2-2 MDM controlled items are not yet powered or installed (in some cases), some failure messages (related to MUE N2-2 BST A01 - I/O Card BIT Status = Fail) should be expected at N2-2 MDM power-up. The Crew/Ground shall disregard these failure messages.

Command/Telemetry PUI:     

Name:    MUE N2-2 BST A01 - BIT Test Status
PUI:    N2DS24MD4245J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - I/O Bus Status
PUI:    N2DS24MD4246J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - I/O Card BIT Status
PUI:    N2DS24MD4249J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - I/O List Execution Status
PUI:    N2DS24MD4247J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - MDM Hard Failures
PUI:    N2DS24MD4241J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - MDM Reversible Soft Failures
PUI:    N2DS24MD4242J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - MDM Soft Failures 
PUI:    N2DS24MD4243J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - POST In Progress
PUI:    N2DS24MD4250J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - POST Only Test Status 
PUI:    N2DS24MD4244J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

Name:    MUE N2-2 BST A01 - SX Card Status
PUI:    N2DS24MD4248J 

Command/Expected Value:    
Pass/Fail = 0 (Pass)

Pass/Fail = 1 (Fail)

1E.71.9.6.3    Verify Sync Status of N2-2 MDM

Command/Telemetry PUI:     

Name:    MUE N2S2 Acq Data - Loss of Sync
PUI:    N2DS24MD4347J
Command/Expected Value:    

Sync Status = 0 (In Sync)

Sync Status = 1 (Out of Sync)

1E.71.9.7    Enable RT FDIR for N2-2 MDM

Description:    

This procedure input describes the enabling of the RT FDIR for the N2-2 MDM and consists of the following step:


--
Commanding the primary INT MDM to enable RT FDIR for the N2-2 MDM on bus LB SYS-N2-2;


--
Verifying that RT FDIR is enabled.

Initial Conditions:
1. 
N2-2 MDM has completed its power-up.

2. 
Communications between USL primary INT MDM and N2-2 MDM are established.

3.
RT FDIR is not enabled for N2-2 MDM.

Final Conditions:
1. 
RT FDIR is enabled for N2-2 MDM.

1E.71.9.7.1    Send Command to Enable N2-2 MDM RT FDIR to Primary INT MDM

Description:    

The crew or ground sends a command to the primary INT MDM to enable RT FDIR with the N2-2 MDM.

Command/Telemetry PUI:     

Name:    Prim_INT_Ena_RT_FDIR_Tmplt
PUI:    LADD96IM0630K 

Command/Expected Value:    
RT Address = 18 hex

Bus ID = 01 hex (LB SYS-N2-2)

1E.71.9.7.2    Verify Primary INT MDM RT FDIR Enabled for N2-2 MDM

Description:    

This step verifies that the primary INT MDM has enabled RT FDIR for the N2-2 MDM.

Command/Telemetry PUI:     

Name:    MUE INTSYS N2S2 FDIR Inhibited R2 
PUI:    LADP08MDC321J 

Command/Expected Value:    
0 = Not Inhibited

1 = Inhibited

1E.71.10  PF.SODF.ADD NODE 2 TO MCA SAMPLING SEQUENCE

Resp Org:    Boeing Flight Operations
Description:
The Lab MCA is reconfigured to add Node 2 to the sampling list.  This task is completed after the N2-2 MDM is powered and control of the ARS valve is regained.

(SODF: ECLSS: NOMINAL: ARS: 2.301 MCA AUTO SEQUENCE LIST CHANGE: Edition – 01/31/03)

 
Deltas:

Select the Lab, Node 1, Airlock, and Node 2 for MCA sampling.

1E.71.11    Activate Node 2 CCAA, Smoke Detectors and IMV

Time to Complete:    00:26

Resp Org:    NASA-MSFC/Alenia

Description:    

This function consists of the nominal reactivation of the Node 2 ECLSS items after the N2-2 MDM is operational. The Node 2 ASD1 and ASD2 are activated and checked out, as is the Node 2 CCAA.  The Node 2 Aft and Forward IMV Valves are powered and enabled, and the Forward IMV Fan is activated.  The Node 2 CCAA, Area Smoke Detector 2, Aft IMV Valves, Forward IMV Valves and Forward IMV Fan are directly commanded and controlled by the N2-2 MDM. The operation of Node 2 Area Smoke Detector 1 is not constrained by the N2-2 MDM being operational, because it is under N2-1 MDM control, but it is activated at this point of the sequence so as to support the Node 2 CCAA operations. 
Initial Conditions:
1. C&C MDM, INTSYS MDM, N2-1 MDM and N2-2 MDM are nominally operating.

2. The Node 2 LTL has not been activated.

3. Node 2 CCAA and Area Smoke Detectors 1 and 2 are not powered.

4. Node 2 Aft and Forward IMV Valves are open, but not powered and not enabled.

5. Node 2 Forward IMV Fan is not operating.

Final Conditions:
1. The Node 2 LTL has not been activated.

2. Node 2 CCAA is operating.

3. Node 2 ASD1 and ASD2 are monitoring cabin atmosphere.

4. Node 2 Aft and Forward IMV Valves are open, powered and enabled.

5. Node 2 Forward IMV Fan is operating.

6. FDS functionality is fully supported.

Operational Constraints:    

--   
FDS/THC Coordination 

Smoke detectors must be activated immediately before air circulation is initiated and deactivated immediately after circulation is terminated. Air circulation is required to carry smoke into range of the detector. Air circulation without smoke detection may allow undetected fire to be spread by the fans.
Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:
--   
N2-RP-AI-0016, ECLSS Report 

--   
N2-RP-AI-0024, Node 2 MDM Connectivity

--   
N2-RP-AI-0034, Node 2 Avionics Design Report

--   
SVHS13426, Common Cabin Air Temperature and Humidity Control Assembly Software Requirements Document (SRD) 

--
Hamilton Standard document SVHS13426, Rev. J, Common Cabin Air Temperature and Humidity Control Assembly Software Requirements Document (SRD), presents the software logic for controlling the Common Cabin Air Assembly (CCAA) in the on-orbit Space Station. The software interfaces data items for commands, status, sensors and effectors.

1E.71.11.1    Activate Area Smoke Detector (ASD) - 1

Time to Complete:    00:01

Description:    

The objective of this procedure is to perform the Node 2 ASD1 activation.  First, the N2-1 MDM is commanded to enable the Node 2 ASD1.  This capability will perform an ASD1 active BIT and then will start the nominal ASD monitoring .  The ASD1 is then verified to be nominally operating.  

1E.71.11.1.1    Start Node 2 ASD1 Monitoring and FDIR

Description:    

This procedure is used to start Monitoring and FDIR processing of the Node 2 ASD1.  First, the command is sent to enable the Node 2 ASD-1.  The ASD1 is then verified to have enabled with no failure occurring.
An SD "Begin Monitoring" command may be initiated by a crewmember or by a ground controller.  Upon receipt of the "Begin Monitoring" command, the Tier III CSCI (N2-1 MDM) initializes the software default values and performs an Active BIT procedure for the Smoke Detector being activated. 
The Active BIT verifies the operational status of the Smoke Detector. The Node 2 ASD1 BIT-in-Progress message is set to TRUE and the Smoke Detector toggles the two light sources. The LASER is switched from ON to OFF and the LED is switched from OFF to ON. Because the LASER is switched OFF, the obscuration photodiode no longer receives any light and the obscuration voltage should fall to less then -3.6 Vdc. The scatter photodiode is illuminated by the calibrated light from the LED and the scatter voltage should be between 1.4 Vdc and 4.6 Vdc. An additional scatter voltage check is accomplished to verify that the reading is not more than the ASD1 LED Scatter High Rail and not less than the ASD1 LED Scatter Low Rail Limit (Adaptation Data). If either of the two above conditions have not been met, the ASD1 BIT Failed Message is set to TRUE; otherwise, if both conditions have been met, the ASD1 BIT Failed Message is set to FALSE.
Upon completion of the LASER OFF/LED ON period, a quiet period is initiated. The LASER still remains OFF and the LED is switched back OFF. Because the obscuration photodiode receives no light, the obscuration voltage should remain less than -3.6 Vdc. The scatter photodiode receives no calibrated light, and the scatter voltage should drop after 0.5 seconds to be between -0.5 Vdc and 0.5 Vdc. If either of these conditions are not met, the ASD1 BIT Failed message is set to TRUE.

Upon completion of the quiet period, the ASD1 LASER is reinstated back ON. The ASD1 BIT-In-Progress message is set to FALSE and nominal monitoring begins.

The FDS Passive BIT/Fire Check algorithm utilizes the two analog inputs, the obscuration and the scatter voltages. Based on these two inputs, the algorithm produces the following outputs: 


--
Lens Contaminated


--
Detector Failed


--
No fire


--
Perform Verify Fire Algorithm

The algorithm is continuously executed at 1 Hz rate while the monitoring flag is TRUE.

If either the obscuration or the scatter voltages readings are greater than a calculated threshold for at least two consecutive readings, the procedure exits to the Verify Fire algorithm, which performs Active BIT and checks again for Smoke before notifying that a fire exists.

Note:

This procedure is performed after the ASD1 has been powered for at least two seconds.

1E.71.11.1.1.1    Activate Node 2 ASD1 Smoke Detection

Command/Telemetry PUI:     

Name:    Node_2_SD_1_Mon_Ena 

PUI:    N2DS23SM1001K
1E.71.11.1.1.2    Verify Node 2 ASD1 is Properly Operating

Description:    

The procedure consists of verifying that the Node 2 ASD1 Smoke Detection capability has been activated with no failures. The following parameters will be verified after about 5 seconds to allow the Node 2 ASD1 to complete the initial Startup process:


--
ASD1 Monitoring flag


--
ASD1 Lens contamination


--
ASD1 Failed


--
ASD1 BIT Failed


--
ASD1 Fire Status

Command/Telemetry PUI:     

Name:    FDS N2S1 ASD1 Smoke Detector Obscuration 

PUI:    N2EF23SK0003B 

Name:    FDS N2S1 ASD1 Smoke Detector Scatter   

PUI:    N2EF23SK0002B 

Name:    FDS N2S1 MDM SD ASD1 BIT Failed
PUI:    N2DS23MD0008J 

Command/Expected Value:    
0 = BIT SUCCESSFUL

Name:    FDS N2S1 MDM SD ASD1 BIT In Progress 

PUI:    N2DS23MD0005J 

Command/Expected Value:    
0 = BIT COMPLETE

Name:    FDS N2S1 MDM SD ASD1 Failed 

PUI:    N2DS23MD0019J 

Command/Expected Value:    
0 = NOT FAILED

Name:    FDS N2S1 MDM SD ASD1 Fire Status 

PUI:    N2DS23MD0007J 

Command/Expected Value:    
0 = NO FIRE

Name:    FDS N2S1 MDM SD ASD1 Lens Contamination 

PUI:    N2DS23MD0004J 

Command/Expected Value:    

0 = NO CONTAMINATION

Name:    FDS N2S1 MDM SD ASD1 Monitoring Flag 

PUI:    N2DS23MD0006J 

Command/Expected Value:    
1 = MONITORING

Name:    FDS NODE 2 MDM SD N2S1_ASD1 BIT Failure Caution R2 

PUI:    LADP08MDC252J 

Command/Expected Value:    

0 = FALSE

Name:    FDS NODE 2 MDM SD N2S1_ASD1 Lens Contamination Caution R2 

PUI:    LADP08MDC253J 

Command/Expected Value:    

0 = FALSE

Name:    FDS NODE 2 MDM SD N2S1_ASD1 SD Failed Caution R2 

PUI:    LADP08MDC254J 

Command/Expected Value:    

0 = FALSE

Name:    FDS NODE 2 MDM SD N2S1_ASD1 Verified Fire Emergency R2 

PUI:    LADP08MDC251J 

Command/Expected Value:    

0 = FALSE

1E.71.11.2    Activate ASD-2

Time to Complete:    00:02

Description:    

The objective of this procedure is to perform the Node 2 ASD2 activation.  First, Zen_RPCM_2A3B_C switch 1 is commanded closed to apply power to the Node 2 ASD2.  The N2-2 MDM is then commanded to enable the ASD2.  This capability will perform an ASD2 active BIT and then will start the nominal ASD monitoring.  Finally, the ASD2 Smoke Detection Capability is verified to be nominally operating. 
1E.71.11.2.1    Apply Power Line to Node 2 Area Smoke Detector 2

Description:    

This procedure is used to apply power to Node 2 ASD2. A command is issued to the INTSYS MDM, which in turn issues a command to the Node 2 Zen_RPCM_2A3B_C to close the switch 01. After the command has been issued, the RPCM switch is verified to have closed as commanded.

1E.71.11.2.1.1    Close RPCM N2ZEN-2A3B-C SW01

Command/Telemetry PUI:
Name:    RPCM_N22A3B_C_RPC_01_Cl 

PUI:    LAPR96IM2152K
1E.71.11.2.1.2    Verify RPCM N2ZEN-2A3B-C SW01 Closed

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW01 Voltage Status 

PUI:    N2PN35FC1016J 

Command/Expected Value:    
1 NOT-OFF OK

1E.71.11.2.2    Start Node 2 ASD2 Monitoring and FDIR

Description:    

This procedure is used to start Monitoring and FDIR processing of the Node 2 ASD2. The command is sent to enable the Node 2 ASD2, and the ASD2 is verified to have been enabled with no failure indications.

An SD "Begin Monitoring" command may be initiated by a crewmember or by a ground controller.  Upon receipt of the "Begin Monitoring" command, the Tier III CSCI (N2-2 MDM) initializes the software default values and performs an Active BIT procedure for the Smoke Detector being activated. 
The Active BIT verifies the operational status of the Smoke Detector. The Node 2 ASD2 BIT-in-Progress message is set to TRUE and the Smoke Detector toggles the two light sources. The LASER is switched from ON to OFF and the LED is switched from OFF to ON. Because the LASER is switched OFF, the obscuration photodiode no longer receives any light and the obscuration voltage should fall to less then -3.6 Vdc. The scatter photodiode is illuminated by the calibrated light from the LED and the scatter voltage should be between 1.4 Vdc and 4.6 Vdc. An additional scatter voltage check is accomplished to verify that the reading is not more than the ASD2 LED Scatter High Rail and not less than the ASD2 LED Scatter Low Rail Limit (Adaptation Data). If either of the two above conditions have not been met, the ASD2 BIT Failed Message is set to TRUE; otherwise, if both conditions have been met, the ASD2 BIT Failed Message is set to FALSE.
Upon completion of the LASER OFF/LED ON period, a quiet period is initiated. The LASER still remains OFF and the LED is switched back OFF. Because the obscuration photodiode receives no light, the obscuration voltage should remain less than -3.6 Vdc. The scatter photodiode receives no calibrated light and the scatter voltage should drop after 0.5 seconds to be between -0.5 Vdc and 0.5 Vdc. If either of these conditions are not met, the ASD2 BIT Failed message is set to TRUE.

Upon completion of the quiet period, the ASD2 LASER is reinstated back ON. The ASD2 BIT-In-Progress message is set to FALSE and nominal monitoring begins.

The FDS Passive BIT/Fire Check algorithm utilizes the two analog inputs, the obscuration and the scatter voltages. Based on these two inputs, the algorithm produces the following outputs: 


--
Lens Contaminated


--
Detector Failed


--
No fire


--
Perform Verify Fire Algorithm

The algorithm is continuously executed at 1 Hz rate while the monitoring flag is TRUE.

If either the obscuration or the scatter voltages readings are greater than a calculated threshold for at least two consecutive readings, the procedure exits to the Verify Fire algorithm, which performs Active BIT and checks again for smoke before notifying crew that a fire exists.

Note:

This procedure is performed after the Node 2 ASD2 has been powered for at least two seconds.
1E.71.11.2.2.1    Activate Node 2 ASD2 Smoke Detection

Command/Telemetry PUI:     

Name:    Node_2_SD_2_Mon_Ena 

PUI:    N2DS24SM3101K
1E.71.11.2.2.2    Verify Node 2 ASD2 is Properly Operating

Description:    

The procedure consists of verifying that the Node 2 ASD2 Smoke Detection Capability activated with no failures. The following parameters will be verified after about 5 seconds to allow the Node 2 ASD2 to complete the initial Startup process:


--
ASD2 Monitoring flag


--
ASD2 Lens contamination


--
ASD2 Failed


--
ASD2 BIT Failed


--
ASD2 Fire Status

Command/Telemetry PUI:     

Name:    FDS N2 SD ASD2 Obscuration HW 

PUI:    N2EF24SK0003B 

Name:    FDS N2 SD ASD2 Scatter HW 

PUI:    N2EF24SK0002B 

Name:    FDS N2S2 MDM SD ASD2 BIT Failed 

PUI:    N2DS24MD0008J 

Command/Expected Value:    
0 = BIT SUCCESSFUL

Name:    FDS N2S2 MDM SD ASD2 BIT In Progress 

PUI:    N2DS24MD0005J 

Command/Expected Value:    
0 = BIT COMPLETE

Name:    FDS N2S2 MDM SD ASD2 Failed 

PUI:    N2DS24MD0019J 

Command/Expected Value:    
0 = NOT FAILED

Name:    FDS N2S2 MDM SD ASD2 Fire Status 

PUI:    N2DS24MD0007J 

Command/Expected Value:    
0 = NO FIRE

Name:    FDS N2S2 MDM SD ASD2 Lens Contamination 

PUI:    N2DS24MD0004J 

Command/Expected Value:    
0 = NO CONTAMIANTION

Name:    FDS N2S2 MDM SD ASD2 Monitoring Flag 

PUI:    N2DS24MD0006J 

Command/Expected Value:    
1 = MONITORING

Name:    FDS NODE 2 MDM SD N2S2_ASD2 BIT Failure Caution R2 

PUI:    LADP08MDC264J 

Command/Expected Value:    

0 = FALSE

Name:    FDS NODE 2 MDM SD N2S2_ASD2 Lens Contamination Caution R2 

PUI:    LADP08MDC265J 

Command/Expected Value:    

0 = FALSE

Name:    FDS NODE 2 MDM SD N2S2_ASD2 SD Failed Caution R2 

PUI:    LADP08MDC266J 

Command/Expected Value:    

0 = FALSE

Name:    FDS NODE 2 MDM SD N2S2_ASD2 Verified Fire Emergency R2 

PUI:    LADP08MDC263J 

Command/Expected Value:    

0 = FALSE

1E.71.11.3    Activate and Checkout CCAA

Time to Complete:    00:10

Description:    

Zen_RPCM_2A3B_C switches 13, 14, 15 and 17 are closed to provide power to the Node 2 CCAA EIB, Water Separator, TCCV and Cabin Fan, respectively.  The Node 2 CCAA is then commanded to start up.  The CCAA is then verified to have activated properly.

Operational Constraints:    

--   
FDS/THC Coordination 

Smoke detectors must be activated immediately before air circulations initiated and deactivated immediately after circulation is terminated. Air circulation is required to carry smoke into range of the detector. Air circulation without smoke detection may allow undetected fire to be spread by the fans.

1E.71.11.3.1    Apply Power to Node 2 CCAA Components

Description:    

This procedure is used to apply power to the CCAA EIB, Water Separator, TCCV, and Cabin Fan during CCAA activation.  
1E.71.11.3.1.1    Apply Power to Node 2 CCAA EIB

Description:    

This procedure is used to apply power to the Node 2 CCAA EIB.  A command is issued to the INTSYS MDM, which in turn issues a command to the Node 2 Zen_RPCM_2A3B_Cto close switch 13. After the command has been issued, the RPCM switch is verified to have closed as commanded.
1E.71.11.3.1.1.1    Close RPCM N2ZEN-2A3B-C SW13

Command/Telemetry PUI:     

Name:    RPCM_2A3B_C_RPC_13_Cl
PUI:    LAPR96IM2164K

1E.71.11.3.1.1.2    Verify RPCM N2ZEN-2A3B-C SW13 Closed

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW13 Voltage Status 

PUI:    N2PN35FC1028J 

Command/Expected Value:    
1 NOT-OFF OK

1E.71.11.3.1.2    Apply Power to Node 2 CCAA Water Separator

Description:    

This procedure is used to apply power to the Node 2 CCAA Water Separator. A command is issued to the INTSYS MDM, which in turn issues a command to the Node 2 Zen_RPCM_2A3B_C to close the switch 14. After the command has been issued, the RPCM switch is verified to have closed as commanded.

1E.71.11.3.1.2.1    Close RPCM N2ZEN-2A3B-C SW14

Command/Telemetry PUI:     

Name:    RPCM_2A3B_C_RPC_14_Cl 

PUI:    LAPR96IM2165K
1E.71.11.3.1.2.2    Verify RPCM N2ZEN-2A3B-C SW14 Closed

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW14 Voltage Status 

PUI:    N2PN35FC1029J 

Command/Expected Value:    
1 NOT-OFF OK

1E.71.11.3.1.3    Apply Power to Node 2 CCAA TCCV

Description:    

This procedure is used to apply power to the Node 2 CCAA TCCV. A command is issued to the INTSYS MDM, which in turn issues a command to the Node 2 Zen_RPCM_2A3B_C to close switch 15.After the command has been issued, the RPCM switch is verified to have closed as commanded

1E.71.11.3.1.3.1    Close RPCM N2ZEN-2A3B-C SW15

Command/Telemetry PUI:     

Name:    RPCM_2A3B_C_RPC_15_Cl 

PUI:    LAPR96IM2166K
1E.71.11.3.1.3.2    Verify RPCM N2ZEN-2A3B-C SW15 Closed

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW15 Voltage Status 

PUI:    N2PN35FC1030J 

Command/Expected Value:    
1 NOT-OFF OK

1E.71.11.3.1.4    Apply Power to Node 2 CCAA Cabin Fan

Description:    

This procedure is used to apply power to the Node 2 CCAA Cabin Fan. A command is issued to the INTSYS MDM, which in turn issues a command to the Node 2 Zen_RPCM_2A3B_C to close switch 17. After the command has been issued, the RPCM switch is verified to have closed as commanded.

1E.71.11.3.1.4.1    Close RPCM N2ZEN-2A3B-C SW17

Command/Telemetry PUI:     

Name:    RPCM_2A3B_C_RPC_17_Cl 

PUI:    LAPR96IM2168K
1E.71.11.3.1.4.2    Verify RPCM N2ZEN-2A3B-C SW17 Closed

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW17 Voltage Status 

PUI:    N2PN35FC1032J 

Command/Expected Value:    
1 NOT-OFF OK

1E.71.11.3.2    Perform Node 2 CCAA Startup

Description:    

The procedure consists of commanding the Node 2 CCAA to start up. An IVA crewmember or MCC-H sends the Node 2 CCAA Startup command to the Primary INTSYS MDM, which in turn issues to the N2-2 MDM all the commands required to activate the CCAA functions. 

In particular, the CCAA activation procedure consists of issuing the command to startup the CCAA and verifying that the command executed properly. Upon receipt of the Node 2 CCAA Startup command, the INTSYS MDM will issue to the Tier III MDM (N2-2 MDM) the following commands:


--
Node 2 CCAA Initialize command. The Node 2 MDM2 sets the Node 2 CCAA State equal to RESET. In RESET all effectors are placed in an unpowered configuration, all faults and overrides are cleared, all memory locations are cleared and reset to the default conditions, and passive BIT is not performed. The CCAA remains in the RESET State for about 3 seconds. After completion of RESET, the Node 2 MDM2 sets the Node 2 CCAA State to TEST. In TEST, the active BIT is performed. The active BIT opens the condensate solenoid valve to check its performance and that of the downstream relief valve, exercises liquid sensor signal conditioning, and enables active BIT input to the EIB.  TEST state duration is 30 seconds. If active BIT detects a fault, the appropriate fault message is set.  After the TEST state is complete, the Node 2 CCAA State is set to OFF. In OFF State, the CCAA is ready to receive the operate command, the EIB power switch is closed, and other CCAA components are unpowered. 


--
Node 2 CCAA Operate command. After initialization is complete, the INTSYS CSCI sends the Operate command to the Node 2 CCAA through the N2-2 MDM. The Node 2 CCAA State is set to STARTUP.  The Operate command first initiates water separator operation to remove residual condensate from the heat exchanger slurper. After an interval, the CCAA fan is activated with speed set to the default value of 4289 RPM and the TCCV is powered. The CCAA remains in the STARTUP state for about 63 seconds. After completion of the STARTUP, the Node 2 CCAA State is set to ON. 

1E.71.11.3.2.1    Command the Node 2 CCAA Startup

Command/Telemetry PUI:     

Name:    N2_CCAA_Startup  

PUI:    LAET96IM0558K

1E.71.11.3.2.2    Verify Node 2 CCAA Nominal Activation

Description:    

The procedure consists of the verification that the Node 2 CCAA properly activated after the Startup command has been executed. Node 2 CCAA Startup process requires about 100 seconds. After this time has elapsed, the following values are expected:


--
CCAA State N2S2 = ON;


--
CCAA Assembly Status N2S2 = OPERATIONAL;


--
CCAA Raw Fan Speed N2S2 = 4920 ( 300rpm.

Command/Telemetry PUI:     

Name:    CCAA Assembly Status N2S2 

PUI:    N2DS24MD0128J 

Command/Expected Value:    
0 = OPERATIONAL

Name:    CCAA Installation Status N2S2
PUI:    N2DS24MD0129J 

Command/Expected Value:    
1 = HABLAB

Name:    CCAA N2 Raw Fan Speed 

PUI:    N2ET20FA0003R 

Command/Expected Value:    
4920 ( 300 RPM

Name:    CCAA N2 Raw Sep Speed 

PUI:    N2ET10WS0002R 

Command/Expected Value:    
5940 ( 300 RPM
Name:    CCAA State N2S2 

PUI:    N2DS24MD0127J

Command/Expected Value:    
5 = ON

1E.71.11.3.2.3    Monitor Node 2 Cabin Temperature

Description:    

This function is always performed after Node 2 CCAA startup. The Temperature Sensor ORU at the Inlet to the CCAA consists of two temperature sensors. Both of the sensors provide an electronic signal proportional to the sensed CCAA inlet temperature. One sensor is used by the TCCV ORU for control purposes. The other sensor is used for Fault Detection purposes. Sensor data is converted from counts to engineering units by the Node 2 MDM2 CSCI. 

The CCAA CSCI performs an active BIT on the CCAA Inlet Temperature Sensors to check for Out-Of-Range conditions (sensor failure). If an Out-Of-Range condition is detected, a "CCAA Inlet Temp Subfcn Fault" message is sent to the INTSYS CSCI. Upon receipt of this message, the CCAA Control Capability (executing at INTSYS level) will set a "CCAA Loss of Ability to Remove Heat" caution. This caution is then reported to the C&C MDM.

The CCAA is designed to maintain the cabin temperature to within 2 deg F with respect to the commanded temperature setpoint. The CCAA Control capability will set a "CCAA Cabin Temperature Exceeded Caution" if the CCAA temperature readings exceed the threshold limits defined in the Adaptation Data Table (84 deg F is the default value). This Caution is reported to the C&C MDM CSCI.

The Temperature sensor ORU at the outlet of the assembly consists of two temperature sensors. Both of the sensors provide an electronic signal proportional to the sensed CCAA exit air temperature. 

Note:

At this point of the Node 2 activation sequence, as the Node 2 CCAA has been activated without LTL resources support, the CCAA Cabin Temperature Exceeded Caution may be displayed due to the inability of the Node 2 CCAA to control the temperature of the Node 2 Cabin.

Command/Telemetry PUI:     

Name:    CCAA Inlet Temp1 Fil N2S2 

PUI:    N2DS24MD0185T  

Command/Expected Value:    
60 – 90 degrees F

Name:    CCAA Inlet Temp2 Fil N2S2 

PUI:    N2DS24MD0184T  

Command/Expected Value:    
60 – 90 degrees F

Name:    CCAA N2 Raw Outlet Temp1 

PUI:    N2ET15SR0201T   

Command/Expected Value:    
60 – 90 degrees F

Name:    CCAA N2 Raw Outlet Temp2 

PUI:    N2ET15SR0301T

Command/Expected Value:    
60 – 90 degrees F

1E.71.11.3A    Remove Portable Fan (if Required)

Time to Complete:    00:05

Description:    

Once air circulation has been reestablished in the Node 2, the portable fan is no longer required.  The fan is deactivated by moving the On/Standby switch on the Portable Fan into the ‘Standby’ position.  Power is then removed from the UOP-1 by commanding the Node 2 Nad-1A4A RPCM A switch 17 open.  The portable fan power line is disconnected from the UOP-1, and the fan is removed from its location on Node 2 and placed in its stowage location on the Station.
1E.71.11.3A.1    Send Command to Remove Power from Node 2 UOP-1

Command/Telemetry PUI:
Name:  RPCM_N21A4A_A_RPC_17_N2_UOP_1_(NOD2P6)_Op
PUI:  LAPR96IM2244K
1E. 70.11.3A.2    Verify Node 2 UOP-1 is Not Powered

Command/Telemetry PUI:
Name:  RPCM_N21A4A_A_RPC_17_N2_UOP_1_NOD2P6_On_Off_Stat
PUI:  N2PN17FC1032J
Command/Expected Value:    

0  Off-Ok
1E.71.11.3A.3
Remove and Stow Portable Fan

Description:

The power line connected to the UOP-1 is removed.  The Portable Fan is removed from its Node 2 dedicated location and stowed.

1E.71.11.4    Enable Node 2 Aft Starboard and Aft Port IMV Valves

Time to Complete:    00:05

Description:    

The Node 2 Aft Starboard and Aft Port IMV Valves were disabled and unpowered, but left open, prior to the shutdown of the N2-2 MDM.  After the N2-2 MDM functionality has been restored, power is restored to the IMV Valves, and they are enabled.  
1E.71.11.4.1    Apply Power to Node 2 Aft Starboard IMV Valve

Description:    

This procedure input is used to apply power to the Node 2 Aft Starboard IMV Valve. A command is issued to the INTSYS MDM, which in turn issues to the Node 2 Zen_RPCM_2A3B_C a command to close switch 07.  After the command has been issued, the RPCM switch is verified to have closed as commanded.

1E.71.11.4.1.1    Close RPCM N2ZEN-2A3B-C SW07

Command/Telemetry PUI:    

Name:    RPCM_2A3B_C_RPC_07_Cl 

PUI:    LAPR96IM2158K

1E.71.11.4.1.2    Verify RPCM N2ZEN-2A3B-C SW07 Closed

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW07 Voltage Status 

PUI:    N2PN35FC1022J 

Command/Expected Value:    
1 NOT-OFF OK

1E.71.11.4.2    Set Node 2 Aft Starboard IMV Valve Installation Status to "INSTALLED"

Description:    

This function is executed after the N2-2 MDM has been nominally reactivated. Enabling a valve will allow it to respond to subsequent Open and Close Commands. Also, position sensor feedback will be available. 
The IMV Valve is "enabled" by sending the IMV Valve Installation Command (which requires confirmation). This command will also set the Node 2 Aft Starboard IMV Valve Installation Status to INSTALLED. Setting the Node 2 Aft Starboard IMV Valve Installation Status to INSTALLED will cause the INTSYS CSCI to issue a command to the Node 2 MDM 2 to "enable" the valve. The Enable signal (14 +/- 1.4 Vdc) from the backplane of the N2-2 MDM to the valve controller of the IMV Valve allows the valve to respond to the Open/Close commands.

1E.71.11.4.2.1    Send Install-Arm Command for Node 2 Aft Starboard IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Aft_Stbd_Vlv_Ena_Arm 

PUI:    LAET96IM0714K

1E.71.11.4.2.2    Verify Install-Arm Command has been Executed for Node 2 Aft Starboard IMV Valve

Command/Telemetry PUI:     

Name:    IMV N2 Aft Stbd Valve Install Arm Status R2 

PUI:    LADP08MDC080J 

Command/Expected Value:    
1 = ARMED

1E.71.11.4.2.3    Send Install Confirmation Command for Node 2 Aft Starboard IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Aft_Stbd_Vlv_Ena_Cfrm 

PUI:    LAET96IM0684K

1E.71.11.4.2.4    Verify Node 2 Aft Starboard IMV Valve Installation Status

Command/Telemetry PUI:     

Name:    IMV Aft Stbd Valve Enable Status 

PUI:    N2DS24MD0068J
Command/Expected Value:    
1 = Enable

Name:    IMV N2 Aft Stbd Valve Installation Status R2 

PUI:    LADP08MDC081J 

Command/Expected Value:    
1 = Installed

1E.71.11.4.3    Verify Node 2 Aft Starboard IMV Valve Position

Command/Telemetry PUI:     

Name:    IMV N2 Aft Stbd Valve Status R2 

PUI:    LADP08MDC085J 

Command/Expected Value:    
1 = OPEN

1E.71.11.4.4    Apply Power to Node 2 Aft Port IMV Valve

Description:    

This procedure is used to apply power to the Node 2 Aft Port IMV Valve. It consists of a Crew/Ground issued command to the INTSYS MDM, which in turn issues to the specified RPCM a command to close the desired switch. After the command has been issued, Crew/Ground verifies that the RPCM switch closed as commanded.

1E.71.11.4.4.1    Close RPCM N2ZEN-2A3B-C SW04

Command/Telemetry PUI:     

Name:    RPCM_2A3B_C_RPC_04_Cl 

PUI:    LAPR96IM2155K

1E.71.11.4.4.2    Verify RPCM N2ZEN-2A3B-C SW04 Closed

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW04 Voltage Status 

PUI:    N2PN35FC1019J 

Command/Expected Value:    
1 NOT-OFF OK

1E.71.11.4.5    Set Node 2 Aft Port IMV Valve Installation Status to "INSTALLED"

Description:    

This function is executed after the N2-2 MDM is operating. Enabling a valve will allow it to respond to subsequent Open and Close Commands. Also, position sensor feedback will be available. The IMV Valve is "enabled" by sending the IMV Valve Installation Command, which requires confirmation. This command will also set the Node 2 Aft Port IMV Valve Installation Status to INSTALLED. Setting the Node 2 Aft Port IMV Valve Installation Status to INSTALLED will cause the INTSYS CSCI to issue a command to the N2-2 MDM to "enable" the valve. The Enable signal (14 +/- 1.4 Vdc) from the backplane of the Node 2 MDM 2 to the valve controller of the IMV Valve allows the valve to respond to the Open/Close commands.

1E.71.11.4.5.1    Send Install-Arm command for Node 2 Aft Port IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Aft_Port_Vlv_Ena_Arm 

PUI:    LAET96IM0713K

1E.71.11.4.5.2    Verify Install-Arm Command Executed for Node 2 Aft Port IMV Valve

Command/Telemetry PUI:     

Name:    IMV N2 Aft Port Valve Install Arm Status R2 

PUI:    LADP08MDC070J 

Command/Expected Value:    
1 = ARMED

1E.71.11.4.5.3    Send Install Confirmation command for Node 2 Aft Port IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Aft_Port_Vlv_Ena_Cfrm 

PUI:    LAET96IM0683K
1E.71.11.4.5.4    Verify Node 2 Aft Port IMV Valve Installation Status

Command/Telemetry PUI:     

Name:    IMV Aft Port Valve Enable Status 

PUI:    N2DS24MD0072J 

Command/Expected Value:    
1 = Enable

Name:    IMV N2 Aft Port Valve Installation Status R2 

PUI:    LADP08MDC071J 

Command/Expected Value:    
1 = Installed

1E.71.11.4.6    Verify Node 2 Aft Port IMV Valve Position

Command/Telemetry PUI:     

Name:    IMV N2 Aft Port Valve Status R2 

PUI:    LADP08MDC075J 

Command/Expected Value:    
1 = OPEN

1E.71.11.5    Enable Node 2 Forward Starboard and Forward Port IMV Valves

Time to Complete:    00:05

Description:    

The Node 2 Forward Starboard and Forward Port IMV Valves were disabled and unpowered, but left open, prior to the shutdown of the N2-2 MDM.  After the N2-2 MDM functionality has been restored, power is restored to the IMV Valves, and they are enabled. 

1E.71.11.5.1    Apply Power to Node 2 Forward Starboard IMV Valve

Description:    

This procedure input is used when it is required to apply power to the specified load. A command is issued command to the INTSYS MDM, which in turn issues a command to the Node 2 Zen_RPCM_2A3B_C to close switch 03. After the command has been issued, the RPCM switch is verified to have closed as commanded.

1E.71.11.5.1.1    Close RPCM N2ZEN-2A3B-C SW03

Command/Telemetry PUI:
Name:    RPCM_N22A3B_C_RPC_03_Cl 

PUI:    LAPR96IM2154K

1E.71.11.5.1.2    Verify RPCM N2ZEN-2A3B-C SW03 Closed

Command/Telemetry PUI:     

Name:    RPCM N2ZEN 2A3B_C SW03 Voltage Status 
PUI:    N2PN35FC1018J 

Command/Expected Value:    
1
Not-Off Ok

1E.71.11.5.2    Set Node 2 Forward Starboard IMV Valve Installation Status to "INSTALLED"

Description:    

This function is executed after the N2-2 MDM has been nominally reactivated. Enabling a valve will allow it to respond to subsequent Open and Close commands. Also, position sensors feedback will be available. The IMV Valve is "enabled" by sending the IMV Valve Installation command (which requires confirmation). This command will also set the Node 2 Forward Starboard IMV Valve Installation Status to INSTALLED. Setting the Node 2 Forward Starboard IMV Valve Installation Status to INSTALLED will cause the INTSYS CSCI to issue a command to the Node 2 MDM 2 to "enable" the valve. The Enable signal (14 +/- 1.4 Vdc) from the backplane of the Node 2 MDM 2 to the valve controller of the IMV Valve allows the valve to respond to the Open/Close commands.

1E.71.11.5.2.1    Send Install-Arm Command for Node 2 Forward Starboard IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Stbd_Vlv_Ena_Arm 

PUI:    LAET96IM0716K

1E.71.11.5.2.2    Verify Install-Arm Command Executed for Node 2 Forward Starboard IMV Valve

Command/Telemetry PUI:     

Name:    IMV N2 Fwd_Stbd Valve Install Arm Status R2 

PUI:    LADP08MDC100J 

Command/Expected Value:    R2
1 
Armed

1E.71.11.5.2.3    Send Install Confirmation Command for Node 2 Forward Starboard IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Stbd_Vlv_Ena_Cfrm 

PUI:    LAET96IM0686K

1E.71.11.5.2.4    Verify Node 2 Forward Starboard IMV Valve Installation Status

Command/Telemetry PUI:

Name:    IMV Fwd_Stbd Valve Enable Status 

PUI:    N2DS24MD0064J 

Command/Expected Value:    
1
Enabled

Name:    Node_2_IMV_Fwd_Stbd_Vlv_Installation_Status 
PUI:    LADP08MDC101J 

Command/Expected Value:    
1
Installed

1E.71.11.5.3    Verify Node 2 Forward Starboard IMV Valve Position

Command/Telemetry PUI:     

Name:    IMV N2 Fwd_Stbd Valve Status R2 

PUI:    LADP08MDC105J 

Command/Expected Value:    
1 = OPEN

1E.71.11.5.4    Apply Power to Node 2 Forward Port IMV Valve

Description:    

This procedure is used to apply power to the Node 2 Forward Port IMV Valve. A command is issued to the INTSYS MDM, which in turn issues a command to the Node 2 Zen_RPCM_2A3B_C to close switch 05. After the command has been issued, the RPCM switch is verified to have closed as commanded.

1E.71.11.5.4.1    Close RPCM N2ZEN-2A3B-C SW05

Command/Telemetry PUI:         

Name:    RPCM_N22A3B_C_RPC_05_Cl 

PUI:    LAPR96IM2156K
1E.71.11.5.4.2    Verify RPCM N2ZEN-2A3B-C SW05 Closed

Command/Telemetry PUI:     

Name:    RPCM N2ZEN 2A3B_C SW05 Voltage Status 
PUI:    N2PN35FC1020J 

Command/Expected Value:    
1
Not-Off Ok

1E.71.11.5.5    Set Node 2 Forward Port IMV Valve Installation Status to "INSTALLED"

Description:    

This function is executed after the N2-2 MDM is operating. Enabling a valve will allow it to respond to subsequent Open and Close Commands. Also, position sensors feedback will be available. The IMV Valve is "enabled" by sending the IMV Valve Installation Command (which requires confirmation). This command will also set the Node 2 Forward Port IMV Valve Installation Status to INSTALLED. Setting the Node 2 Forward Port IMV Valve Installation Status to INSTALLED will cause the INTSYS CSCI to issue a command to the Node 2 MDM 2 to "enable" the valve. The Enable signal (14 +/- 1.4 Vdc) from the backplane of the N2-2 MDM to the valve controller of the IMV Valve allows the valve to respond to the Open/Close commands.

1E.71.11.5.5.1    Send Install-Arm Command for Node 2 Forward Port IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Port_Vlv_Ena_Arm 

PUI:    LAET96IM0715K

1E.71.11.5.5.2    Verify Install-Arm Command Executed for Node 2 Forward Port IMV Valve

Command/Telemetry PUI:     

Name:    IMV N2 Fwd_Port Valve Install Arm Status R2 

PUI:    LADP08MDC090J 

Command/Expected Value:    
1
Armed

1E.71.11.5.5.3    Send Install Confirmation Command for Node 2 Forward Port IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Port_Vlv_Ena_Cfrm 

PUI:    LAET96IM0685K

1E.71.11.5.5.4    Verify Node 2 Forward Port IMV Valve Installation Status

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Port_Vlv_Installation_Status 
PUI:    LADP08MDC091J 

Command/Expected Value:    
1
Installed

1E.71.11.5.6    Verify Node 2 Forward Port IMV Valve Position

Command/Telemetry PUI:     

Name:    IMV N2 Fwd_Port Valve Status R2 

PUI:    LADP08MDC095J 

Command/Expected Value:    
1 = OPEN

1E.71.11.6    Activate Node 2 Forward IMV Fan

Time to Complete:    00:03

Description:    

This procedure consists of the Node 2 Forward IMV Fan activation by applying power to the fan and enabling it through the N2-2 MDM.

Operational Constraint:

--
Order of Operations for IMV Initiation

The IMV Valves are to be opened prior to the activation of the IMV fan in order to prevent damage to the fan.

1E.71.11.6.1    Apply Power to Node 2 Forward IMV Fan

Description:    

This procedure input is used to apply power to the Node 2 Forward IMV Fan. A command is issued to the INTSYS MDM, which in turn issues a command to the Node 2 Zen_RPCM_2A3B_A to close switch 11. After the command has been issued, the RPCM switch is verified to have closed as commanded.

1E.71.11.6.1.1    Close RPCM N2ZEN-2A3B-A SW11

Command/Telemetry PUI:         

Name:    RPCM_N22A3B_A_RPC_11_Cl 

PUI:    LAPR96IM2124K

1E.71.11.6.1.2    Verify RPCM N2ZEN-2A3B-A SW11 is Closed

Command/Telemetry PUI:     

Name:    RPCM N2ZEN 2A3B_A SW11 Voltage Status 
PUI:    N2PN33FC1026J 

Command/Expected Value:    
1
Not-Off Ok

1E.71.11.6.2    Activate Node 2 Forward IMV Fan 

Description:    

The procedure consists of the activation of the Node 2 Forward IMV Fan after the fan is powered. The fan is activated through a command to the N2-2 MDM and the fan speed is verified to be in the nominal range.

Operational Constraints:

--    
Operate IMV Fans

To operate the IMV fans, the IMV valves in the airflow path must be open to prevent damage to the fans.

1E.71.11.6.2.1    Send the Node 2 IMV Fan On Command

Description:    

Crew or Ground sends the command to activate the Node 2 Forward IMV Fan to the N2-2 MDM. 

Note:

After this command has been issued, about 15 seconds are required before the Node 2 Fan speed reaches the nominal value.

Command/Telemetry PUI:     

Name:    Node_2_IMV_Fwd_Stbd_Fan_On 

PUI:    LAET96IM0736K

1E.71.11.6.2.2    Verify that the Node 2 IMV Fan is Nominally Operating

Description:    

Crew / Ground verifies that the Fan speed is nominally operating within nominal range: this check is performed about 15 seconds after the Fan On Command is issued. After the Fan On command has been issued, the Node 2 IMV Fan Status transitions from OFF to TRANSITION for about 15 seconds. After that, the IMV Fan Status changes to ON.  At this point, the expected speed is between 7462 and 9500 RPM.

Operational Constraints:

--    
Operate IMV Fans

To operate the IMV fans, the IMV valves in the airflow path must be open to prevent damage to the fans.

Command/Telemetry PUI:     

Name:    IMV N2 Fan Speed 
PUI:    N2EI38FA0002R 

Command/Expected Value:    
7462 – 9500 RPM

Name:    Node_2_IMV_Fwd_Stbd_Fan_Status  
PUI:    LADP08MDC008J 

Command/Expected Value:    
1
= On

1E.71.12    PF405001.Enable Secondary Power Outputs of DDCU N2ZEN-3A & N2ZEN-2B to Apply Power to SPDA N2ZEN-2B3A

Description:

This step enables the DDCU N2ZEN-3A and DDCU N2ZEN-2B secondary power outputs to provide power to SPDA N2ZEN-2B3A.

Refer to “RF405001.Enable DDCU Secondary Power Output” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

1E.71.13
PF402010.Enable Primary INT MDM RT I/O with RPCM N2ZEN-2B3A-A
Description:    

Refer to “RF402010.Enable RT I/O” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2ZEN-2B3A-A


1E.71.14
PF402012.Enable Primary INT MDM RT FDIR for RPCM N2ZEN-2B3A-A
Description:    

Refer to “RF402012.Enable RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2ZEN-2B3A-A


1E.71.15
PF402012.Enable Primary PMCU MDM RT FDIR for RPCM N2ZEN-2B3A-B

Description:    

Refer to “RF402012.Enable RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2ZEN-2B3A-B


1E.71.16    PF405010.Perform Checkout (Minimum Essential) of RPCMs N2ZEN-2B3A-A & -B

Description:

RPCM minimum essential checkout includes verifying the integration counter is incrementing, commanding a common clear, verifying ORU ID, inhibiting input undervolt recovery, and verifying the input voltage and current, converter element temperature, power supply temperature, and baseplate temperature, are all in the expected ranges.

Refer to “RF405010.Checkout RPCM” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Deltas:

1.
Perform only steps “Verify DCSU-3A RPCM-A Integrated Counter” through “Verify DCSU-3A RPCM-A Input Voltage and Current”.

2.
Replace DCSU-3A RPCM-A with RPCM N2ZEN-2B3A-A and -B in all steps.

1E.71.17    Activate and Checkout Node 2 Low Temperature Loop (LTL)

Time to Complete: 00:30
Resp Org:    NASA-MSFC/Alenia

Description:    

This procedure consists of:


--
Providing power to the LTL components: System Flow Control Assembly Shutoff Valve (SFCA SOV), Nitrogen Interface Assembly Accumulator Vent Valve (NIA AVV), Nitrogen Interface Assembly Nitrogen Introduction Valve (NIA NIV), System Flow Control Assembly Flow Control Valve (SFCA FCV), Central Thermal Bus Three Way Mixing Valve (CTB 3WMV), Regenerative Three Way Mixing Valve (REG 3WMV) and Pump Package Assembly (PPA);


--
Verifying the Node 2 CCAA Dry Out valve configuration (confirms the valves are configured to ensure water flow to the condensing heat exchanger; if the CCAA is not configured in the condensing mode, then this procedure will need to be modified with different valve configurations);


--
Adjusting Node 2 LTL 3WMVs temperature setpoints for initial LT Loop activation;


--
Performing the automated Node 2 LTL startup through a command to the INTSYS MDM, which enables and activates the Node 2 LTL components;


--
Verifying that the Node 2 LT Loop properly started with no failures.


--
Restore nominal temperature setpoint of Node 2 LTL 3WMVs


The Crew / Ground sends a "Startup Node 2 LT Loop" command to the C&C MDM. This is the only action required by the Operator. The remainder of the activation sequence is executed automatically. The INTSYS MDM will execute all the control algorithms.

 
Note: 
It is expected to take about 30 minutes to perform the initial activation of the loop (everything up to Complete Node 2 LTL Startup). The remaining six hours to complete LTL activation is considered as activities that may be accomplished in parallel with other tasks. Most of the six hours covers pauses for temperature stablization in the loop.

Initial Conditions:
1. Zen_RPCM_2B3A_A and Port_RPCM_2A3A_B are powered and enabled.

2. C&C MDM, PMCU MDM, INTSYS MDM and N2-2 MDM are nominally operating.


3. Node 2 LTL components (Pump Package Assembly, SFCA, CTB Three Way Mixing Valve, REG Three-Way Mixing Valve and RFCA) are not powered.

4. ITCS equipment is configured as follows:



--
The PPA Accumulator is pressurized with gaseous Nitrogen to 24 psia



-- 
The SFCA shut-off valve is set in the OPEN position



--
CTB Three Way Mixing Valve is set to the Fully Bypassed position



-- 
REG Three Way Mixing Valve is set to the Fully Conditioned position



-- 
All LT MFCVs are set on Ground to the required flow rate positions, no additional reconfiguration is anticipated
 

Final Conditions:

1.
Node 2 LTL components (Pump Package Assembly, SFCA, CTB Three Way Mixing Valve, REG Three Way Mixing Valve) are powered.

2.
Node 2 LTL RFCA is still unpowered. This valve is only powered up and enabled to support MPLM operations when MPLM is attached to Node 2.

3.
Node 2 Low Temperature Loop has been activated and checked out.

 

Operational Constraints:    

None

 

Assumptions:    

None

 

Critical Issues:    

None

 

Resource Requirements:
None

 
Operational Requirements:

None

Validation/Data Source Information:     

--   
N2-RP-AI-0025, Node 2 Thermal Data Book 

--   
N2-TN-AI-0038, Node2 IATCS LTL and MTL Startup and Restartup Analysis

--   
N2-RP-AI-0034, Node 2 Avionics Design Report

 

1E.71.17.2    Verify Node 2 LT Loop Line Temperatures Greater Than 32 Deg F

 

Time to Complete:  00:01

 

Description:    

This procedure is part of the Node 2 LT Loop Activation and is performed prior to the Start up of the loop. The temperature of the Node 2 LT Loop lines can be read from the temperature sensors located on the LT Loop lines. The activation of the ITCS will proceed if the line temperatures read greater than 32 degrees F. If the temperatures read less than 32 degrees F, activation of the LT loop is halted and an off nominal procedure, not part of this sequence, shall be executed. By reading the measured temperature signal sent from H/W to LA-1 (pass-through), to INTSYS (execution level) and to C&C MDM, the crew is able to verify the temperature measured internally to the Node 2 LT Loop heat exchanger.

 

Initial Conditions:
1.
C&C MDM, INTSYS MDM and LA-1 MDM are active.

2.
Node 2 LT Loop lines are filled with water.

3.
Node 2 LT Loop is not operating.

 

Final Conditions:
1.
Node 2 LT Loop water temperature are verified to be greater than 32.

 

Command/Telemetry PUI:     

Name:    PTCS LA1 N2 LT Hx Inlet Temperature Sensor 

PUI:    N2TF30SR0001T 

Command/Expected Value:    > 32 degrees F
 

Name:    PTCS LA1 N2 LT Hx Internal Temperature Sensor 

PUI:    N2TC05SR0001T 

Command/Expected Value:    > 32 degrees F
 

Name:    PTCS LA1 N2 LT Hx Outlet Temperature Sensor 

PUI:    N2TC06SR0001T
Command/Expected Value:    > 32 degrees F
 

1E.71.17.3    Apply Power to Node 2 LTL Components

 

Time to Complete:  00:07

 

Description:    

The procedure consists of applying power to the LTL components. Specifically, the following switches will be closed:

--
Zen_RPCM_2B3A_A switch 1 (LTL SFCA SOV);

--
Zen_RPCM_2B3A_A switch 2 (LTL NIA AVV);

--
Zen_RPCM_2B3A_A switch 15 (LTL NIA NIV);

--
Zen_RPCM_2B3A_A switch 16 (LTL SFCA FCV);

--
Port_RPCM_2A3A_B switch 3 (LTL 3WMV REG);

--
Port_RPCM_2A3A_B switch 16 (LTL 3WMV CTB).

--
Port_RPCM_2A3A_B switch 17 (LTL PPA)

Power must be applied to these components before ITCS Activation and Checkout can be performed, since Activation and Check Out of ITCS is done at INTSYS level and does not include the steps to apply power to the ITCS components. 

 

Initial Conditions:
1.
Zen_RPCM_2B3A_A and Port_RPCM_2A3A_B are powered and enabled.

2.
Node 2 LTL components (Pump Package Assembly, SFCA, CTB Three Way Mixing Valve, REG Three Way Mixing Valve, RFCA) are not powered.

3.
C&C MDM, PMCU MDM and INTSYS MDM are active.

 

Final Conditions:

1.
Node 2 LTL components (Pump Package Assembly, SFCA, CTB Three Way Mixing Valve, REG Three Way Mixing Valve) are powered; RFCA is still unpowered.

 

Validation/Data Source Information:     

--   
N2-RP-AI-0034, Node 2 Avionics Design Report

 

1E.71.17.3.1    Apply Power to Node 2 LTL SFCA Shutoff Valve

 

Description:    

This procedure is used when it is required to apply power to the specified load. It consists of a Crew/Ground issued command to the INTSYS MDM, which in turn issues to the specified RPCM a command to close the desired switch. After the command has been issued, Crew/Ground verifies that the RPCM switch closed as commanded.

 

Initial Conditions:
1.
The RPCM switch close command is in the single-step (fire only) mode (default state).

2.
Node 2 Zen_RPCM_2B3A_A, RPC 01 is Open.

3.
Node 2 Zen_SPDA_2B3A is receiving power from N2ZEN-2B DDCU and N2 ZEN-3A DDCU.

4.
The controlling MDM (INTSYS MDM) is operating properly and has established communications with the RPCM.

Final Conditions:
1.
It has been verified that Node 2 Zen_RPCM_2B3A_A, RPC 01 has closed.

2.
Power is applied to the Node 2 LTL SFCA Shutoff Valve.

 

1E.71.17.3.1.1    Close RPCM N2ZEN-2B3A-A SW01

 

Command/Telemetry PUI:     

Name:    RPCM_2B3A_A_RPC_01_Cl 

PUI:    LAPR96IM2190K
 

1E.71.17.3.1.2    Verify RPCM N2ZEN-2B3A-A SW01 Closed

 

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2B3A-A SW01 Voltage Status 

PUI:    N2PN37FC1016J 

Command/Expected Value:    
1 NOT-OFF OK

 

1E.71.17.3.2    Apply Power to Node 2 LTL SFCA Flow Control Valve

 

Description:    

This procedure is used when it is necessary to apply power to the specified load. It consists of a Crew/Ground issued command to the INTSYS MDM, which in turn issues to the specified RPCM a command to close the desired switch. After the command has been issued, Crew/Ground verifies that the RPCM switch closed as commanded.

 

Initial Conditions:
1.
The RPCM switch close command is in the single-step (fire only) mode (default state).

2.
Node 2 Zen_RPCM_2B3A_A, RPC 16 is Open.

3.
Node 2 Zen_SPDA_2B3A is receiving power from N2ZEN-2B DDCU and N2 ZEN-3A DDCU.

4.
The controlling MDM (INTSYS MDM) is operating properly and has established communications with the RPCM.

 

Final Conditions:

1.
It has been verified that Node 2 Zen_RPCM_2B3A_A, RPC 16 has closed.

2.
Power is applied to the Node 2 LTL SFCA Flow Control Valve.

 

1E.71.17.3.2.1    Close RPCM N2ZEN-2B3A-A SW16

 

Command/Telemetry PUI:     

Name:    RPCM_2B3A_A_RPC_16_Cl 

PUI:    LAPR96IM2205K

1E.71.17.3.2.2    Verify RPCM N2ZEN-2B3A-A SW16 Closed

 

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2B3A-A SW16 Voltage Status 

PUI:    N2PN37FC1031J 

Command/Expected Value:    
1 NOT-OFF OK

 

1E.71.17.3.3    Apply Power to Node 2 LTL NIA Isolation Valve

 

Description:    

This procedure is used when it is necessary to apply power to the specified load. It consists of a Crew/Ground issued command to the INTSYS MDM, which in turn issues to the specified RPCM a command to close the desired switch. After the command has been issued, Crew/Ground verifies that the RPCM switch closed as commanded.

 

Initial Conditions:
1.
The RPCM switch close command is in the single-step (fire only) mode (default state).

2.
Node 2 Zen_RPCM_2B3A_A, RPC 15 is Open.

3.
Node 2 Zen_SPDA_2B3A is receiving power from N2ZEN-2B DDCU and N2 ZEN-3A DDCU.

4.
The controlling MDM (INTSYS MDM) is operating properly and has established communications with the RPCM.

 

Final Conditions:
1.
It has been verified that Node 2 Zen_RPCM_2B3A_A, RPC 15 has closed
2.
Power is applied to the Node 2 LTL NIA Isolation Valve

 

1E.71.17.3.3.1    Close RPCM N2ZEN-2B3A-A SW15

 

Command/Telemetry PUI:     

Name:    RPCM_2B3A_A_RPC_15_Cl 

PUI:    LAPR96IM2204K
 

1E.71.17.3.3.2    Verify RPCM N2ZEN-2B3A-A SW15 Closed

 

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2B3A-A SW15 Voltage Status 

PUI:    N2PN37FC1030J

Command/Expected Value:    
1 NOT-OFF OK 
1E.71.17.3.4    Apply Power to Node 2 LTL NIA Vent Valve

 

Description:    

This procedure is used when it is necessary to apply power to the specified load. It consists of a Crew/Ground issued command to the INTSYS MDM, which in turn issues to the specified RPCM a command to close the desired switch. After the command has been issued, Crew/Ground verifies that the RPCM switch closed as commanded.

 

Initial Conditions:
1.
The RPCM switch close command is in the single-step (fire only) mode (default state).

2.
Node 2 Zen_RPCM_2B3A_A, RPC 02 is Open.

3.
Node 2 Zen_SPDA_2B3A is receiving power from N2ZEN-2B DDCU and N2ZEN-3A DDCU.

4.
The controlling MDM (INTSYS MDM) is operating properly and has established communications with the RPCM.

 

Final Conditions:
1.
It has been verified that Node 2 Zen_RPCM_2B3A_A, RPC 02 has closed.
2.
Power is applied to the Node 2 LTL NIA Vent Valve.

 

1E.71.17.3.4.1    Close RPCM N2ZEN-2B3A-A SW02

Command/Telemetry PUI:     

Name:    RPCM_2B3A_A_RPC_02_Cl 

PUI:    LAPR96IM2191K

1E.71.17.3.4.2    Verify RPCM N2ZEN-2B3A-A SW02 Closed

 

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2B3A-A SW02 Voltage Status 

PUI:    N2PN37FC1017J 

Command/Expected Value:    
1 NOT-OFF OK

 

1E.71.17.3.5    Apply Power to Node 2 LTL Reg 3WMV

 

Description:    

This procedure is used when it is necessary to apply power to the specified load. It consists of a Crew/Ground issued command to the INTSYS MDM, which in turn issues to the specified RPCM a command to close the desired switch. After the command has been issued , Crew/Ground verifies that the RPCM switch closed as commanded.

 

Initial Conditions:
1.
The RPCM switch close command is in the single-step (fire only) mode (default state).

2.
Node 2 Prt_RPCM_2A3A_B, RPC 03 is Open.

3.
Node 2 Prt_SPDA_2A3A is receiving power from N2PRT-2A DDCU and N2PRT-3A DDCU.

4.
The controlling MDM (INTSYS MDM) is operating properly and has established communications with the RPCM.

 

Final Conditions:
1.
It has been verified that Node 2 Prt_RPCM_2A3A_B, RPC 03 has closed.
2.
Power is applied to the Node 2 LTL REG 3WMV.

 

1E.71.17.3.5.1    Close RPCM N2PRT-2A3A-B SW03

 

Command/Telemetry PUI:     

Name:    RPCM_2A3A_B_RPC_03_Cl 

PUI:    LAPR96IM2211K
 

1E.71.17.3.5.2    Verify RPCM N2PRT-2A3A-B SW03 Closed

 

Command/Telemetry PUI:     

Name:    RPCM N2PRT-2A3A-B SW03 Voltage Status 

PUI:    N2PN26FC1018J 

Command/Expected Value:    
1 NOT-OFF OK

 

1E.71.17.3.6    Apply Power to Node 2 LTL CTB 3WMV

 

Description:    

This procedure is used when it is necessary to apply power to the specified load. It consists of a Crew/Ground issued command to the INTSYS MDM, which in turn issues to the specified RPCM a command to close the desired switch. After the command has been issued, Crew/Ground verifies that the RPCM switch closed as commanded.

 

Initial Conditions:
1.
The RPCM switch close command is in the single-step (fire only) mode (default state).

2.
Node 2 Prt_RPCM_2A3A_B, RPC 16 is Open.

3.
Node 2 Prt_SPDA_2A3A is receiving power from N2PRT-2A DDCU and N2PRT-3A DDCU.

4.
The controlling MDM (INTSYS MDM) is operating properly and has established communications with the RPCM.

 

Final Conditions:
1.
It has been verified that Node 2 Prt_RPCM_2A3A_B, RPC 16 has closed.
2.
Power is applied to the Node 2 LTL CTB 3WMV.

 

1E.71.17.3.6.1    Close RPCM N2PRT-2A3A-B SW16

 

Command/Telemetry PUI:     

Name:    RPCM_2A3A_B_RPC_16_Cl 

PUI:    LAPR96IM2224K

1E.71.17.3.6.2    Verify RPCM N2PRT-2A3A-B SW16 Closed

 

Command/Telemetry PUI:     

Name:    RPCM N2PRT-2A3A-B SW16 Voltage Status 

PUI:    N2PN26FC1031J 

Command/Expected Value:    
1 NOT-OFF OK

 

1E.71.17.3.7    Apply Power to Node 2 LTL PPA

 

Description:    

This procedure is used when it is necessary to apply power to the specified load. It consists of a Crew/Ground issued command to the INTSYS MDM, which in turn issues to the specified RPCM a command to close the desired switch. After the command has been issued, Crew/Ground verifies that the RPCM switch closed as commanded.

 

Initial Conditions:
1.
The RPCM switch close command is in the single-step (fire only) mode (default state).

2.
Node 2 Prt_RPCM_2A3A_B, RPC 17 is Open.

3.
Node 2 Prt_SPDA_2A3A is receiving power from N2PRT-2A DDCU and N2PRT-3A DDCU.

4.
The controlling MDM (INTSYS MDM) is operating properly and has established communications with the RPCM.

 

Final Conditions:
1.
It has been verified that Node 2 Prt_RPCM_2A3A_B, RPC 17 has closed.
2.
Power is applied to the Node 2 LTL PPA.

 

1E.71.17.3.7.1    Close RPCM N2PRT-2A3A-B SW17

 

Command/Telemetry PUI:     

Name:    RPCM_2A3A_B_RPC_17_Cl 

PUI:    LAPR96IM2225K
 

1E.71.17.3.7.2    Verify RPCM N2PRT-2A3A-B SW17 Closed

Command/Telemetry PUI:     

Name:    RPCM N2PRT-2A3A-B SW17 Voltage Status 

PUI:    N2PN26FC1032J 

Command/Expected Value:    
1 NOT-OFF OK

1E.71.17.3.8    Enable RT I/O for LTL PPA

Description:    

This procedure consists of enabling the RT I/O for LTL PPA; it consists of the following steps:


--
Send command to enable LTL PPA RT I/O;


--
Verify RT I/O for LTL PPA is enabled 

Initial Conditions:
1.
Node 2 LTL PPA is powered.

2.
RT I/O for LTL PPA is inhibited.

Final Conditions:
1.
Node 2 LTL PPA is powered

2.
RT I/O for LTL PPA is Enabled.

1E.71.17.3.8.1    Send Command To Enable RT I/O for LTL PPA

Description:    

The procedure consists of sending command either from the PCS or from the ground to Enable RT I/O for LTL PPA.

Command/Telemetry PUI:     

Name: Prim_INT_Ena_RT_Tmplt
PUI: LADD96IM0808K

1E.71.17.3.8.2    Verify Node 2 LTL PPA RT I/O is Enabled

Description:    

The procedure consists of the verification that RT I/O for LTL PPA is Enabled.

Command/Telemetry PUI:     

Name: Prim_INT_LB_SYS_N2_2_RT_Ena_PPA_N2_2_RT_9
PUI: LADP08MDC355J
Command/Expected Value:    
0 = Not Inhibited

1 = Inhibited

 

1E.71.17.4    Verify the Node 2 CCAA Dry Out Normal Valve in OPEN Position

Time to Complete:   00:02

 

Description:    

This procedure is used any time it is necessary to verify the position of the CCAA Dryout Normal Valve. In particular, it is executed as part of the Node 2 LTL loop activation, prior to startup of the Low Temperature Loop. The procedure consists of the verification that the Node 2 CCAA Dry Out Normal valve is in the Open position. When this valve is Open, the coolant is allowed to flow through the CCAA Condensing Heat Exchanger. This position corresponds to the desired position to support Node 2 LT loop Startup. In particular, it is necessary to perform the following checks:


--
Node 2 Zen_RPCM_2A3B_C switches 10 and 11 are open;


--
The telemetry provided by the MDM 2 shows that the valve is OPEN.

 

Initial Conditions:
1.
Zen_RPCM_2A3B_C is powered and enabled.
2.
Zen_RPCM_2A3B_C, RPC 10 and RPC 11 are Open.
3.
C&C MDM, INTSYS MDM and Node 2 MDM-2 are active.

 

Final Conditions:
1.
Node 2 CCAA Dry Out Normal valve is verified to be in OPEN position.
2.
Zen_RPCM_2A3B_C, RPC 10 and RPC 11 are Open.

 

Validation/Data Source Information:       

--   
N2-RP-AI-0034, Node 2 Avionics Design Report

 

1E.71.17.4.1    Verify RPCM N2ZEN-2A3B-C SW10 Open

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW10 Voltage Status 

PUI:    N2PN35FC1025J 

Command/Expected Value:    
0 OFF OK

 

1E.71.17.4.2    Verify RPCM N2ZEN-2A3B-C SW11 Open

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW11 Voltage Status 

PUI:    N2PN35FC1026J 

Command/Expected Value:    
0 OFF OK

 

1E.71.17.4.3    Verify Node 2 CCAA Dry Out Normal Valve Position

Command/Telemetry PUI:     

Name:    N2-CCAA Dry Out Normal Closed Status 

PUI:    N2ET17VL0002J 

Command/Expected Value:    
0 = FALSE

1 = TRUE

 

Name:    N2-CCAA Dry Out Normal Open Status 

PUI:    N2ET17VL0001J 

Command/Expected Value:    
0 = FALSE

1 = TRUE

 

1E.71.17.5    Verify Node 2 CCAA Dry Out Bypass Valve in Closed Position

 

Time to Complete: 00:02

 

Description:    

This procedure is used when it is necessary to verify the Node 2 CCAA Dryout Bypass valve position. In particular, it is executed as part of the Node 2 LTL loop activation, prior to startup of the Low Temperature Loop. The procedure consists of the verification that the Node 2 CCAA Dry Out Bypass valve is in the closed position. When this valve is closed, the coolant bypass branch around the CCAA Condensing Heat Exchanger is closed. This position corresponds to the desired valve position to support Node 2 LT Loop Startup. In particular, it is necessary to perform the following checks:


--
Node 2 Zen_RPCM_2A3B_C switch 8 and 9 are open;


--
The telemetry provided by the MDM 2 shows that the valve is CLOSED.

 

Initial Conditions:
1.
Zen_RPCM_2A3B_C is powered and enabled.
2.
Zen_RPCM_2A3B_C, RPC 08 and RPC 09 are Open.
3.
C&C MDM, INTSYS MDM and N2 MDM-2 are active.

 

Final Conditions:
1.
Node 2 CCAA Dry Out Bypass valve is verified to be in CLOSED position.
2.
Zen_RPCM_2A3B_C, RPC 08 and RPC 09 are Open.




 

1E.71.17.5.1    Verify RPCM N2ZEN-2A3B-C SW08 Open

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW08 Voltage Status 

PUI:    N2PN35FC1023J 

Command/Expected Value:    
0 OFF OK

 

1E.71.17.5.2    Verify RPCM N2ZEN-2A3B-C SW09 Open

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW09 Voltage Status 

PUI:    N2PN35FC1024J 

Command/Expected Value:    
0 OFF OK

 

1E.71.17.5.3    Verify Node 2 CCAA Dry Out Bypass Valve Position

Command/Telemetry PUI:     

Name:    N2-CCAA_Dry_Out_Bypass_Closed_Status 

PUI:    N2ET16VL0002J 

Command/Expected Value:    
1 = TRUE

 

Name:    N2-CCAA_Dry_Out_Bypass_Open_Status 

PUI:    N2ET16VL0001J 

Command/Expected Value:    
0 = FALSE

 

1E.71.17.6    Perform Node 2 LTL Initial Startup and Checkout

Time to Complete:    00:10

 

Description:    

The objective of this procedure is to perform the Node 2 LT Loop startup. The procedure is used to perform the Node 2 LT Loop Startup. To prevent any condensation on racks C/P mounting surfaces the LTL CTB 3WMV and the LTL REG 3WMV, set points are increased to 63 deg F and 68 deg F, respectively, before the Loop is started. The LTL 3WMVs set points are restored to their nominal LTL values after the LT loop has been started and coolant temperature has stabilized along the loop. In particular, the sequence consists of:


--
Enabling the LTL CTB 3WMV software, which executes in the N2-2 MDM;


--
Initializing the LTL CTB 3WMV set point at 63 deg F;


--
Enabling the LTL REG 3WMV software, which executes in the N2-2 MDM;


--
Initializing the LTL REG 3WMV set point at 68 deg F;


--
Verifying that the LTL PPA Inlet pressure is nominal (that is 18-28 psia);


--
Commanding the USL Primary INTSYS to execute the Node 2 LTL automated startup;


--
Verifying that the LTL startup command is properly executed and that LTL loop is nominally running with no failures occurred during the startup process;


--
Verifying that the LT Loop Parameters are within their expected ranges.

 

Upon receipt of the Node 2 LTL Startup command the INTSYS MDM software will activate the Node 2 LTL as follows:


--
ITCS Node 2 LT Loop Startup flag is set to TRUE and the ITCS Node 2 LT Loop Status is set to RECONFIGURING;


--
SFCA Node 2 LT Startup command is issued to the Node 2 MDM2 to activate the Node 2 LTL SFCA control software;


--
HXB Node 2 LT Startup command is issued to the Node 2 MDM 2 to activate the Node 2 LTL 3WMV control software;


--
REG Node 2 LT Startup command is issued to the Node 2 MDM 2 to activate the Node 2 LTL 3WMV control software;


--
The Node 2 LTL SFCA SOV is commanded OPEN;


--
Communications are established with LT PFMC and a command is issued to set the Node 2 LT PPA to the Full Speed;


--
The HXB Node 2 LT Clear Inhibit command is issued to enable Node 2 LTL CTB 3WMV Closed Loop Control;


--
The REG Node 2 LT Clear Inhibit command is issued to enable Node 2 LTL REG 3WMV Closed Loop Control;


--
The SFCA Node 2 LT Clear Inhibit command is issued to enable Node 2 LTL SFCA Closed Loop Control;


--
The INTSYS software verifies that the Pump, SFCA shutoff valve are in the appropriate configuration for Loop Operations and sets ITCS Node 2 LT Loop Startup flag to FALSE and ITCS Node 2 LT Loop Status to OPERATING.

 

Initial Conditions:
1.
The C&C MDM, PMCU MDM, INTSYS MDM and N2-2 MDM are active.

2.
Node 2 LTL components (SFCA, NIA AVV, NIA NIV, CTB 3WMV, REG 3WMV, PPA) are powered.

3.
External Ammonia loop B connections are established and Ammonia-to-water HXs valves will be configured with the Bypass valve in BYPASS position and the Isolation/Relief Valve in the CLOSED position.

4.
ITCS equipment is configured as follows:



--
The PPA Accumulator is pressurized with gaseous Nitrogen to 24 psia



--
The SFCA shut-off valve is set in the OPEN position



--
CTB Three Way Mixing Valve is set to the Fully Bypassed position



--
REG Three Way Mixing Valve is set to the Fully Conditioned position



-- 
All LT Loop MFCVs are set to the required flow rate position

 

Final Conditions:
1.
The Node 2 LTL loop is operative.

 

Operational Constraints:    

--   
LTL PPA Inlet pressure at the Startup 


The LTL loop cannot be activated if the LTL PPA Inlet pressure is lower than 18 psia or higher than 28 psia.

 

1E.71.17.6.1    Modify Node 2 LTL CTB 3WMV Setpoint

Description:    

This procedure is used as part of the Node 2 LT Loop Startup. Purpose of the procedure is to enable the Node 2 LTL CTB 3WMV software and to modify the temperature set point to 63 deg F. In particular, the procedure consists of:


--
Enabling the LTL CTB 3WMV software executing in N2-2 MDM;


--
Verifying the LTL CTB 3WMV software capability properly enabled with no failures. Startup process of the Node 2 LTL CTB 3WMV may take up to 18 seconds, so the verification of the proper startup has to occur after that time has elapsed;


--
Commanding the N2-2 MDM to modify the LTL CTB 3WMV temperature setpoint;


--
Verifying that the temperature setpoint changed as commanded. The value of the LTL CTB 3WMV temperature setpoint will be restored to the nominal (default) value after LT Loop Startup.

Due to the fact that the nominal Over-temperature Caution and Over-temperature Warning thresholds are set to 43 and 46 deg F, respectively, Caution and Warning messages are expected from the LTL CTB 3WMV Control Capability after the LTL CTB 3WMV set point is increased. These messages shall be disregarded.

 

Initial Conditions:
1.
Node 2 LTL CTB 3WMV is powered.
2.
N2-2 MDM is operating nominally.

 

Final Conditions:
1.
Node 2 LTL CTB 3WMV control software is enabled.
2.
Node 2 LTL CTB 3WMV temperature set point has been modified.
3.
Node 2 LT Loop is not operating.
4.
Node 2 LTL CTB 3WMV Closed Loop Control is inhibited.

 

1E.71.17.6.1.1    Enable Node 2 LTL CTB 3WMV Valve

 

Description:    

This procedure is used any time the Node 2 LTL CTB 3WMV software has to be enabled. The procedure consists of enabling the LTL CTB 3WMV capability, which executes in the N2-2 MDM; this step allows the N2-2 MDM to perform the following actions:


--
Enables LTL CTB 3WMV Valve;


--
Moves the LTL CTB 3WMV to the Fully Bypassed position;


--
Begins LTL CTB 3WMV temperature sensor monitoring;


--
Activates FDIR processes for LTL CTB 3WMV temperature sensor and for the valve.

 

Command/Telemetry PUI:     

Name:    Node2_LTL_TWMV_Tmplt 

PUI:    N2DS24SM4201K 

Command/Expected Value:    
0 = STARTUP

1 = SHUTDOWN ARM

2 = SET FULLY COOLED

3 = SET FULLY BYPASSED

4 = DIRECT VALVE

5 = INHIBIT

6 = CLEAR INHIBIT

7 = SHUTDOWN DISARM

8 = SHUTDOWN CONFIRMATION

9 = SET TEMPERATURE SETPOINT

 

1E.71.17.6.1.2    Verify Node 2 LTL CTB 3WMV Capability Enabled

 

Command/Telemetry PUI:     

Name:    HXB N2 LT CTB Started 

PUI:    N2DS24MD0049J 

Command/Expected Value:    
0 = NOT STARTED

1 = STARTED

 

1E.71.17.6.1.3    Initialize Node 2 LTL CTB 3WMV Set Point

 

Description:    

The procedure consists of initializing the Node 2 LTL CTB 3WMV set point to 63 deg F (the nominal temperature control range is 38/43 deg F), before Node 2 LTL PPA and valve control law activation. The 3WMV temperature set point is modified by means of a crew/ground command to the N2-2 MDM.

 

Initial Conditions:
1.
Node 2 LTL CTB 3WMV capability has been properly enabled.
2.
Temperature set point of the Node 2 LTL CTB 3WMV is 40 deg F (default).

 

Final Conditions:
1.
The Node 2 LTL CTB 3WMV new set point (63 deg F) has been commanded.

 

Command/Telemetry PUI:     

Name:    Node2_LTL_TWMV_Set_Temp_Setpt_Tmplt 

PUI:    N2DS24SM7254K

Command/Expected Value:    
63 degrees F

1E.71.17.6.1.4    Verify Node 2 LTL CTB 3WMV Set Point

 

Command/Telemetry PUI:     

Name:    HXB N2 LT CTB Temperature Setpoint 

PUI:    N2DS24MD0056T

Command/Expected Value:   
63 degrees F

1E.71.17.6.2    Modify Node 2 LTL REG 3WMV Setpoint

 

Description:    

This procedure is used as part of the Node 2 LT Loop startup. Purpose of the procedure is to enable the Node 2 LTL REG 3WMV software and to modify the temperature set point to 68 deg F. In particular, the procedure consists of:


--
Enabling the Node 2 LTL REG 3WMV software executing in Node 2 MDM2;


--
Verifying the Node 2 LTL REG 3WMV software capability properly enabled with no failures. Startup process of the Node 2 LTL REG 3WMV may take up to 18 seconds, so the verification of the proper startup has to occur after that time has elapsed;


--
Commanding the N2-2 MDM to modify the LTL REG 3WMV temperature setpoint


--
Verifying that the temperature setpoint changed as commanded. The value of the Node 2 LTL REG 3WMV temperature setpoint will be restored to the nominal (default) value after LT Loop Startup.

Due to the that fact the nominal Over-temperature Caution and Over-temperature Warning thresholds are set to 65 and 68 deg F, respectively, Caution and Warning messages are expected from the LTL Reg 3WMV Control Capability after the LTL Reg 3WMV set point is increased. These messages shall be disregarded.

 

Initial Conditions:

1.
Node 2 LTL REG 3WMV is powered.
2.
N2-2 MDM is operating nominally.

 

Final Conditions:
1.
Node 2 LTL REG 3WMV control software is enabled.
2.
Node 2 LTL REG 3WMV temperature set point has been modified.
3.
Node 2 LT Loop is not operating.
4.
Node 2 LTL REG 3WMV Closed Loop Control is inhibited.

 

1E.71.17.6.2.1    Enable Node 2 LTL REG 3WMV Valve

 

Description:    

This procedure is used any time the Node 2 LTL REG 3WMV software has to be enabled. The procedure consists of enabling the LTL REG 3WMV capability, which executes in the N2-2 MDM; this step allows the N2-2 MDM to perform the following actions:


--
Enables LTL REG 3WMV Valve;


--
Moves the LTL REG 3WMV to the Fully Conditioned position;


--
Begins LTL REG 3WMV temperature sensor monitoring;


--
Activates FDIR processes for LTL REG 3WMV temperature sensor and for the valve.

 

Command/Telemetry PUI:     

Name:    Node2_LTL_Regen_TWMV_Tmplt 

PUI:    N2DS24SM5101K 

Command/Expected Value:    
0 = STARTUP

1 = SHUTDOWN ARM

2 = SET FULLY COOLED

3 = SET FULLY BYPASSED

4 = DIRECT VALVE

5 = INHIBIT

6 = CLEAR INHIBIT

7 = SHUTDOWN DISARM

8 = SHUTDOWN CONFIRMATION

9 = SET TEMPERATURE SETPOINT

 

1E.71.17.6.2.2    Verify Node 2 LTL REG 3WMV Capability Enabled

 

Command/Telemetry PUI:     

Name:    HXB N2 LT REG Started 

PUI:    N2DS24MD0036J 

Command/Expected Value:    
0 = NOT STARTED

1 = STARTED

 

1E.71.17.6.2.3    Initialize Node 2 LTL REG 3WMV Set Point

 

Description:    

The procedure consists of initializing the LTL REG 3WMV set point to 68 deg F (the nominal temperature control range is 61/65 deg F), before Node 2 LTL PPA and valve control law activation. The LTL REG 3WMV temperature set point is modified by means of a crew/ground command to the N2-2 MDM.

 

Initial Conditions:
1.
Node 2 LTL REG 3WMV capability has been properly enabled.
2.
Temperature set point of the LTL REG 3WMV is 63 deg F (default).

 

Final Conditions:
1.
The Node 2 LTL REG 3WMV new set point (68 deg F) has been commanded.

 

Command/Telemetry PUI:     

Name:    Node2_LTL_Regen_TWMV_Set_Temp_Setpt_Tmplt 

PUI:    N2DS24SM7259K

1E.71.17.6.2.4    Verify Node 2 LTL REG 3WMV Set Point

 

Command/Telemetry PUI:     

Name:    HXB Node 2 LT REG Temperature Setpoint 

PUI:    Node 2DS24MD0043T

Command/Expected Value: 

68 degrees F
1E.71.17.6.3    Check Node 2 LTL PPA Inlet Pressure

 

Command/Telemetry PUI:     

Name:    Pump N2 LT Impellor Inlet Absolute Pressure 

PUI:    N2TI05SR0101P

Command/Expected Value: 

18 – 28 psia

1E.71.17.6.4    Issue Node 2 LTL Startup Command

 

Description:    

This procedure is used when it is necessary to perform the Node2 LTL Start-up. The procedure consists of commanding the USL Primary INTSYS to execute the Node 2 LTL automated startup (ATCS N2- LTL Startup Cmd is issued). The procedure consists of commanding the USL INTSYS_1/2 to execute the Node2 LTL startup automated process, which performs the following actions:


--
Enables Valves electronics;


--
Moves the LTL_3WMV CTB to the Fully Bypassed position and the LTL_3WMV REG to the Fully Conditioned position; 


--
Enables LTL_SFCA FCV electronics;


--
Commands the LTL Shut-Off Valve to the Open position, so to establish the fluidic communication between the Pump and the rest of the Water Loop;


--
Enables the communication between the USL INTSYS_1/2 and LTL_PPA and activates LTL_PPA so to start water circulation within the LTL;


--
Activates closed loop control laws for all valves mentioned above;


--
Activates FDIR processes for all equipment mentioned above.

 

Operational Constraints:    

--   
NH3 Temp at MTL/LTL Activation 


The NH3 temperature must be above 32 deg F prior to activate Water Pump. 

--   
Node 2 LTL Initial Activation 

The LTL is activated even if it works with temporary temperature set points, which are greater than the ones selected during the LT nominal operations. During this phase the CCAA does not provide neither Cabin air temperature control nor Cabin air humidity removal. The Intramodule Ventilation is assured by means of the CCAA Cabin Fan.

 





Command/Telemetry PUI:     

Name:    Node2_ITCS_Activation_Init_Tmplt [01] 

PUI:    LATX96IM0095K / GPUI LADP08MDZ301L

Command/Expected Value:    
Command parameter

LADP08MDA620K SCITCS Command

1 = Startup LAB ITCS

2 = ITCS LAB Set Operating Mode Arm

3 = ITCS LAB Set Operating Mode Confirmation

4 = ITCS LAB Set Operating Mode Disarm

5 = ITCS N2 LT Loop Startup

6 = ITCS N2 MT Loop Startup

7 = ITCS N2 LT Loop Shutdown Arm

8 = ITCS N2 LT Loop Shutdown Confirm

9 = ITCS N2 MT Loop Shutdown Arm

10 = ITCS N2 MT Loop Shutdown Confirm

11 = ITCS N2 LT Loop Shutdown Disarm

12 = ITCS N2 MT Loop Shutdown Disarm

 

1E.71.17.6.5    Verify Node 2 LTL Properly Activated

 

Description:    

The procedure consists of the verification that the Node 2 LT Loop startup command has been properly executed and that LTL loop is operating nominally. The Node 2 LT Loop startup process may take up to 150 seconds, so the following checks have to be performed after that time has elapsed. In particular, the following data will be checked:


--
ATCS N2 LTL Status = OPERATING (meaning that the Loop Startup process completed with no failures);


--
ATCS N2 LTL Startup = FALSE (meaning that the Startup algorithm has completed);


--
ATCS N2- LTL Failure Warning = FALSE (no failures occurred during Startup);


--
N2 LTL HXB Ctrl Status = ACTIVE (Closed Loop Control of 3WMV is enabled);


--
N2 LTL HXB REG Ctrl Status = ACTIVE (Closed Loop Control of 3WMV is enabled);


--
N2 LTL SFCA Ctrl Status = ACTIVE (Closed Loop Control of SFCA FCV is enabled);


--
N2- LTL SFCA SOV Pos = OPEN (SFCA Shutoff valve is in the open position);


--
PUMP N2 LTL Started = TRUE (Pump properly started);


--
N2 3WMV LTL RTD Meas data.

 

Initial Conditions:
1.
Node 2 LTL Startup Command has been issued.

 

Final Conditions:
1.
Node 2 LT Loop is verified to be nominally operating.

 

Operational Constraints:    

--   
LTL Startup Process 


LTL Startup process can last up to 150 sec.

 

Command/Telemetry PUI:     

Name:    HXB N2 LT CTB Inhibited 

PUI:    N2DS24MD0050J 

Command/Expected Value:    
0 = NOT INHIBITED

1 = INHIBITED

 

Name:    HXB N2 LT REG Inhibited 

PUI:    N2DS24MD0037J 

Command/Expected Value:    
0 = NOT INHIBITED

1 = INHIBITED

 

Name:    ITCS N2 LT Loop Failure Warning R2 

PUI:    LADP08MDC178J 

Command/Expected Value:    
0 = FALSE

1 = TRUE

 

Name:    ITCS N2 LT System Startup R2 

PUI:    LADP08MDC170J 

Command/Expected Value:    
0 = FALSE

1 = TRUE

 

Name:    ITCS N2 LT SYSTEM STATUS R2 

PUI:    LADP08MDC172J 

Command/Expected Value:    
0 = IDLE

1 = START

2 = OPERATING

3 = RECONFIGURING

4 = CYCLING PUMP POWER

5 = ISOLATING LEAK

6 = FAILED

 

Name:    PUMP N2 LT Started R2 

PUI:    LADP08MDC752J 

Command/Expected Value:    
0 = FALSE

1 = TRUE

 

Name:    Pump N2_LT PFMC Speed Feedback Raw 

PUI    N2TI26FC0003U

Command/Expected Value:    
13325 ( 1250 RPM

Name:    SFCA N2 LT Inhibited 

PUI:    N2DS24MD0097J

Command/Expected Value:    
0 = NOT INHIBITED

1 = INHIBITED

 

1E.71.17.6.6    Enable RT FDIR for LTL PPA

 

Description:    

This procedure input consists of enabling the RT FDIR for the LTL PPA by:


--
Commanding the primary INT MDM to enable RT FDIR for the LTL PPA on LB-SYS-N2-2;


--
Verifying that RT FDIR is enabled.

 

Initial Conditions:
1.
The Node 2 LT Loop is operating nominally.

2.
Communications between USL primary INT MDM and Node 2 LTL PPA are established.

3.
RT FDIR is not enabled for Node 2 LTL PPA.

 

Final Conditions:
1.
RT FDIR is enabled for Node 2 LTL PPA.

 

1E.71.17.6.6.1    Send Command to Enable LTL PPA RT FDIR to Primary INT MDM

 

Command/Telemetry PUI:     

Name:    Prim_INT_Ena_RT_FDIR_Tmplt [13] 

PUI:    LADD96IM0630K 

Command/Expected Value:    
RT Address = 09 hex

Bus ID = 01 hex (LB SYS-N2-2)

 

1E.71.17.6.6.2    Verify LTL PPA RT FDIR Enabled

Command/Telemetry PUI:     

Name:    MUE INTSYS PPA_N2_2 FDIR Inhibited R2 

PUI:    LADP08MDC326J 

Command/Expected Value:    
0 = Not Inhibited

1 = Inhibited

 

1E.71.17.6.7    Monitor ITCS Node 2 LT Loop Parameters

 

Description:    

This procedure is part of the Node 2 LT Loop activation. This procedure consists of the monitoring of the main Node 2 LT Loop parameters to verify that their values are within the nominal ranges. In particular, the following measurements will be checked:


--
HXB (CTB and REG) Temperature Sensor


--
Pump Accumulator Quantity


--
Pump Filter Differential Pressure


--
Pump Gas Trap Differential pressure


--
Pump High Range Flow Meter


--
Pump Inlet Pressure


--
Pump Outlet Temperature


--
SFCA Differential Pressure

 

Initial Conditions:
1.
Node 2 LT Loop has been activated.

 

Final Conditions:
1.
Crew / Ground has checked the Node 2 LT Loop parameters.

 

Command/Telemetry PUI:     

Name:    HXB N2S2 LT CTB Temperature 

PUI:    N2TE72SR0001T 

Command/Expected Value:    
32 – 72 degrees F

Name:    HXB N2S2 LT REG Temperature 

PUI:    N2TE71SR0001T

Command/Expected Value:    
32 – 72 degrees F

Name:    PUMP N2 LT Average Accumulator Quantity 

PUI:    N2DS24MD0081Q 

Command/Expected Value:    
40 – 85 %

Name:    Pump N2 LT MR Flow Meter 

PUI:    N2TI05FM0002R 

Command/Expected Value:    
1830 – 2830 lbm/hr

Name:    Pump N2S2 LT Filter Differential Pressure 

PUI:    N2TI05SR0301P 

Command/Expected Value:    
1 – 8 psid

Name:    Pump N2S2 LT Gas Trap Differential Pressure 

PUI:    N2TI05SR0201P 

Command/Expected Value:    
2 – 8 psid

Name:    Pump N2S2 LT Impellor Inlet Absolute Pressure
PUI:    N2TI05SR0101P 

Command/Expected Value:    
18 – 28 psia

Name:    Pump N2S2 LT Temperature 

PUI:    N2TI05SR0001T
Command/Expected Value:    
32 – 72 degrees F 
Name:    SFCA N2S2 LT Differential Pressure 

PUI:    N2TL04SR0001P

Command/Expected Value:    
14 – 16 psid

1E.71.17.7    Verify ITCS Node 2 LT Loop Ready for Stage Operations

Time to Complete:    00:03

 

Description:    

This procedure is part of the Node 2 LT loop Activation. The procedure consists of the verification that the Node 2 LT loop is ready to support stage operations. In particular, the following is verified:


--
NIA capability to auto repress the loop is commanded to enable;


--
Node 2 LT Loop Leak recovery response is enabled (this allows for an automatic loop shutdown and Pump accumulator depress in case of a leakage event);


--
Node 2 LT Loop Failure Recovery (FRITCS) is Enabled (this allows for the Pump Retry to be executed in case of a Pump Failure);


--
Node 2 LT Loop SFCA Overpressure Protection is Enabled (this allows the INTSYS MDM to automatically reduce the Pump Speed in case the SFCA Delta Pressure sensor measures a Delta Pressure higher than 18 psid).

 

Initial Conditions:
1.
Initial Node 2 LT Loop activation is complete.

 

Final Conditions:
1.
Node 2 LT Loop is verified to be ready for Stage Operations.

 












1E.71.17.7.2    Verify Node 2 LTL Pressure Closed Loop Control Enabled

 

Command/Telemetry PUI:     

Name:    PUMP N2 LT NIA State R2 

PUI:    LADP08MDC751J 

Command/Expected Value:    
0 = Enabled

1 = Inhibited

2 = Depress

3 = Repress

 

1E.71.17.7.3    Verify Node 2 LTL Leak Recovery Enabled

 

Command/Telemetry PUI:     

Name:    LRITCS N2 LT Leak Auto Shutdown Inhibited R2 

PUI:    LADP08MDC282J 

Command/Expected Value:    
0 = False

1 = True

 

1E.71.17.7.4    Issue Command to Latch New Threshold for LT Loop Leak Detection

 

Description:    

Once the Node 2 LT Loop is operating, a command is issued by the crew or ground console operator to the INTSYS MDM to latch new thresholds for the LT Loop Leakage Detection and recovery. Upon receipt of this command, the INTSYS MDM will compute new thresholds for the Leak detection algorithms according to the actual filling level of the Node 2 LT PPA Accumulator. The INTSYS calculated thresholds will be as follows:


--
Caution Thresholds (triggering a warning message only) = Average Accumulator Quantity reading - 8%


--
Auto Shutdown Threshold (triggering the Loop Shutdown) = Average Accumulator Quantity reading - 16%

 

Command/Telemetry PUI:     

Name:    Node2_LRITCS_Tmplt 

PUI:    LATX96IM0101K / GPUI LADP08MDZ320L

Command/Expected Value:    Node2_LRITCS_Tmplt
Command Parameter:

LADP08MDA639K LRITCS Command:

2 = LRITCS LAB LT Clear Leak Auto Shutdown Inhibit

3 = LRITCS LAB LT Inhibit Leak Auto Shutdown Arm

4 = LRITCS LAB MT Clear Leak Auto Shutdown Inhibit

5 = LRITCS LAB MT Inhibit Leak Auto Shutdown Arm

6 = LRITCS LAB LT Inhibit Leak Auto Shutdown Confirmation

7 = LRITCS LAB LT Inhibit Leak Auto Shutdown Disarm

8 = LRITCS LAB MT Inhibit Leak Auto Shutdown Confirmation

9 = LRITCS LAB MT Inhibit Leak Auto Shutdown Disarm

10 = LRITCS LAB System Inhibit Leak Auto Isolation Confirmation

11 = LRITCS LAB System Inhibit Leak Auto Isolation Arm

12 = LRITCS LAB System Inhibit Leak Auto Isolation Disarm

13 = LRITCS LAB System Clear Leak Auto Isolation Inhibit

14 = LRITCS LAB Latch Accumulator Normal Leak Thresholds

15 = LRITCS LAB Latch Accumulator Contingency Leak Thresholds

16 = LRITCS N2 LT Clear Leak Auto Shutdown Inhibit

17 = LRITCS N2 LT Inhibit Leak Auto Shutdown Arm

18 = LRITCS N2 LT Inhibit Leak Auto Shutdown Disarm

19 = LRITCS N2 LT Inhibit Leak Auto Shutdown Confirm

20 = LRITCS N2 MT Clear Leak Auto Shutdown Inhibit

21 = LRITCS N2 MT Inhibit Leak Auto Shutdown Arm

22 = LRITCS N2 MT Inhibit Leak Auto Shutdown Disarm

23 = LRITCS N2 MT Inhibit Leak Auto Shutdown Confirm

24 = LRITCS N2 LT Latch Accumulator Normal Leak Thresholds

25 = LRITCS N2 MT Latch Accumulator Normal Leak Thresholds

 

1E.71.17.7.5    Verify Node 2 LTL FRITCS Enabled

 

Command/Telemetry PUI:     

Name:    FRITCS N2 LT Recovery Inhibit Status R2 

PUI:    LADP08MDC243J 

Command/Expected Value:    
0 = Not Inhibited

1 = Inhibited

 

1E.71.17.7.6    Verify Node 2 LTL SFCA Overpressure Protection Enabled

 

Command/Telemetry PUI:     

Name:    FRITCS N2 LT Overpressure Inhibited Status R2 

PUI:    LADP08MDC248J 

Command/Expected Value:    
0 = Not Inhibited

1 = Inhibited

 

1E.71.17.8    Remove Power from Node 2 LTL SFCA Shutoff Valve

 

Time to Complete: 00:01

 

Description:    

This procedure is used when it is necessary to remove power to the specified load. The removal of power can be initiated by the on-board crew or ground controllers. The command is routed to the INTSYS MDM, which in turn issues to the specified RPCM a command to open the desired switch. After that the command has been issued Crew/Ground verifies that the RPCM switch opened as commanded. The SFCA SOV is not envisaged to be nominally operated during loop operations. For this reason the SFCA SOV, once it has been verified to be in the Open position,  is left unpowered. Once the power has been removed this valve remains in the last commanded position.

 

Initial Conditions:
1.
Node 2 Zen_RPCM_2B3A_A, RPC 01 is closed.

2.
Power is applied to the Node 2 LTL SFCA Shutoff Valve.

3.
The RPCM switch open command is in the single-step (fire only) mode (default state).

4.
The controlling MDM (INTSYS MDM) is operating properly and has established communications with the RPCM.

 

Final Conditions:
1.
Node 2 Zen_RPCM_2B3A_A, RPC 01 is Open.

2.
Power is not applied to the Node 2 LTL SFCA Shutoff Valve.

 

1E.71.17.8.1    Open RPCM N2ZEN-2B3A-A SW01

 

Command/Telemetry PUI:     

Name:    RPCM_N22B3A_A_RPC_01_Op 

PUI:    LAPR96IM2418K

1E.71.17.8.2    Verify RPCM N2ZEN-2B3A-A SW01 Open

 

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2B3A-A SW01 Voltage Status [01] 

PUI:    N2PN37FC1016J 

Command/Expected Value:    
0 OFF OK

1E.71.17.10    Complete Node 2 LTL Startup

 

Time to Complete: 06:00

 

Description:    

The objective of this procedure is to complete the Node 2 LT Loop startup. After the Node 2 LT Loop automated startup has completed, Crew/Ground must check the variation of the coolant temperature controlled in a location along the loop (i.e. racks outlets) results less than 2 deg F (in absolute value) within 1-hour time. When this condition has been reached, the following actions are performed to complete the LT loop startup:


--
Node 2 LTL CTB 3WMV set point is restored to 40 deg F. This is done by means of a dedicated crew/ground command, with the Closed Loop Control enabled;


--
LTL REG 3WMV set point is restored to 63 deg F. This is done by means of a dedicated crew/ground command, with the Closed Loop Control enabled. 

Note that this task (completion of the Node 2 LT Loop Startup) shall be considered as a parallel task with respect to the other activation steps. In other words the estimated six hours duration of this task shall be considered as the time required to have the Node 2 LTL configured with the proper setpoints, but this does not imply halting the Columbus Activation sequence.

 

Initial Conditions:

1.
Node 2 LT Loop automated startup has completed and the LTL is operating.
2.
N2 LTL CTB 3WMV Temp Setpoint is 63 deg F.
3.
N2 LTL REG 3WMV Temp Setpoint is 68 deg F.

 

Final Conditions:
1.
N2 LTL CTB 3WMV Temp Setpoint is 40 deg F.
2.
N2 LTL REG 3WMV Temp Setpoint is 63 deg F.

 

1E.71.17.10.1    Wait for LTL Temperature Steady State

 

Description:    

This procedure is part of the Node 2 Initial activation when attached to USL. During this initial phase of the LTL Startup the Crew/Ground must check that the following condition is verified:


--
The variation of the coolant temperature controlled in a place along the loop (i.e. racks outlets) results less than 2 deg F (in absolute value) within 1-hour time period. 

When this condition is verified, the Node 2 LTL CTB 3WMV set point can be modified to the nominal value of 40 deg F.

 

Initial Conditions:
1.
Node 2 LT Loop automated startup has been commanded and the LT Loop is operating.

 

Final Conditions:
1.
The LTL Temperature steady state condition is achieved (the difference of the coolant temperature controlled at the racks outlets results less than 2 deg F, in absolute value, within 1 hour time).

 

1E.71.17.10.2    Reconfigure LTL_3WMV CTB Set Point

 

Description:    

This procedure consists of changing the LTL CTB 3WMV set point to its nominal (default) value of 40 deg F. This is done by means of a dedicated crew/ground command to the Node 2 MDM2 while the valve Closed Loop Control is enabled.

 

Initial Conditions:

1.
Node 2 LT Loop is operating and temperatures measured at the LTL cooled racks outlet is steady.

2.
N2 LTL_3WMV CTB control law is enabled.

3.
N2 LTL CTB 3WMV Temp Setpoint is 63 deg F.

 

Final Conditions:

1.
The new N2 LTL CTB 3WMV temperature set point (40 deg F) has been commanded.

2.
Control of the Node 2 atmosphere temperature and humidity can be performed by the Node 2 CCAA.

 

Command/Telemetry PUI:     

Name:    Node2_LTL_TWMV_Set_Temp_Setpt_Tmplt [01] 

PUI:    N2DS24SM7254K

1E.71.17.10.3    Verify Node 2 LTL_3WMV CTB Set Point

 

Command/Telemetry PUI:     

Name:    HXB N2 LT CTB Temperature Setpoint [01] 

PUI:    N2DS24MD0056T

Command/Expected Value:    

40 degrees F

1E.71.17.10.4    Wait for LTL Temperature Steady State

 

Description:    

This procedure is part of the Node 2 Initial activation when attached to USL. During this initial phase of the LTL Startup and after the LTL CTB 3WMV set point has been restored to the default value of 40 deg F, Crew/Ground must check that the following condition is verified:


--
The variation of the coolant temperature controlled in a place along the loop (i.e. racks outlets) results less than 2 deg F (in absolute value) within 1-hour time period. When this condition is verified then also the Node 2 LTL 3WMV REG set point can be modified to the nominal value of 64 deg F.

 

Initial Conditions:
1.
Node 2 LT Loop automated startup has been commanded and the LT Loop is operating.

2.
N2 LTL CTB 3WMV setpoint has been already reset to the nominal value of 40 deg F.

 

Final Conditions:
1.
The LTL Temperature steady state condition is achieved (the difference of the coolant temperature controlled at the racks outlets results less than 2 deg F, in absolute value, within 1 hour time).

 

1E.71.17.10.5    Reconfigure LTL_3WMV REG Set Point

 

Description:    

This step is part of the Node 2 Initial activation. This procedure consists of changing the LTL REG 3WMV set point at its nominal (default) value of 63 deg F. This is done by means of a dedicated crew/ground command, with the control law algorithm enabled. 

Initial Conditions:
1.
Node 2 LT Loop is operating and temperatures measured at the LTL cooled racks outlet is steady.

2.
N2 LTL CTB 3WMV has been restored to the nominal value of 40 deg F.

3.
N2 LTL REG 3WMV control law is enabled.

4.
N2 LTL REG 3WMV Temperature Setpoint is 68 deg F.

Final Conditions:
1.
The new N2 LTL REG 3WMV temperature set point has been commanded.

 

Operational Constraints:    

--  
Manual Bypass Valve reconfiguration

 

Command/Telemetry PUI:     

Name:    Node2_LTL_Regen_TWMV_Set_Temp_Setpt_Tmplt [01] 

PUI:    N2DS24SM7259K

1E.71.17.10.6    Verify LTL_3WMV REG Set Point [01]

 

Command/Telemetry PUI:     

Name:    HXB N2 LT REG Temperature Setpoint [01] 

PUI:    N2DS24MD0043T
Command/Expected Value:    

63 degrees F

1E.71.18    Verify Active ITCS Cooling of DDCUs N2PRT-2A, N2PRT-3A, N2ZEN-3A, & N2ZEN-2B

Time to Complete: 00:04

Resp Org:    NASA-MSFC/Alenia

Description:    

After the LT Loop has been completely activated, telemetry data from the various DDCUs are checked to verify that the DDCUs are operating in the nominal temperature ranges.

Initial Conditions:
1.
Node 2 LT Loop has been completely activated
2.
Ammonia flow has been established through Node 2 LT External Heat Exchanger.
3.
Node 2 DDCU PRT-2A, PRT-3A, ZEN-3A and ZEN-2B are nominally operating.
4.
PMCU MDM is nominally operating.

Final Conditions:
1.
Proper cooling of DDCU PRT-2A, PRT-3A, ZEN-3A and ZEN-2B has been verified.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

None

1E.71.18.1    Verify Active ITCS Cooling of DDCU N2PRT-2A

Command/Telemetry PUI:     

Name:    DDCU N2PRT-2A Baseplate Temp
PUI    N2PC21FC0417T 

Command/Expected Value: < 60 degrees C
Name:    DDCU N2PRT-2A Power Supply Temp 

PUI    N2PC21FC0416T

Command/Expected Value: 
15 <= Degrees C <= 60
1E.71.18.2    Verify Active ITCS Cooling of DDCU N2PRT-3A

Command/Telemetry PUI:     

Name:    DDCU N2PRT-3A Baseplate Temp
PUI    N2PC22FC0417T 

Command/Expected Value: 
< 60 degrees C
Name:    DDCU N2PRT-3A Power Supply Temp 

PUI    N2PC22FC0416T

Command/Expected Value: 
15 <= Degrees C <= 60
1E.71.18.3    Verify Active ITCS Cooling of DDCU N2ZEN-3A

Command/Telemetry PUI:     

Name:    DDCU N2ZEN-3A Baseplate Temp 

PUI    N2PC18FC0417T 

Command/Expected Value: 
< 60 degrees C
Name:    DDCU N2ZEN-3A Power Supply Temp 

PUI    N2PC18FC0416T

Command/Expected Value: 
15 <= Degrees C <= 60
1E.71.18.4    Verify Active ITCS Cooling of DDCU N2ZEN-2B

Command/Telemetry PUI:     

Name:    DDCU N2ZEN-2B Baseplate Temp 

PUI    N2PC17FC0417T 

Command/Expected Value: 
< 60 degrees C
Name:    DDCU N2ZEN-2B Power Supply Temp 

PUI    N2PC17FC0416T

Command/Expected Value: 
15 <= Degrees C <= 60
1E.71.19    PF405008.Perform Checkout (Complete) of DDCUs N2PRT-2A, N2PRT-3A, N2ZEN-3A, & N2ZEN-2B

Description:

Completing the DDCU checkout includes verifying the caution and warning and associated indicators and the functional inhibits are in their expected initial states.

Refer to “RF405008.Checkout DDCU” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Deltas:

Perform the remaining steps that were not performed earlier in the minimum essential checkout:  “Verify Initial DDCU C&W and Associated Indicators (CWAI)” and “Verify DDCU Functional Inhibits”.

1E.71.20    PF405010.Perform Checkout (Complete) of RPCMs N2PRT-2A3A-A, -B, & -C and RPCMs N2ZEN-2B3A-A & -B

Description:

Completing the RPCM checkout includes verifying the functional inhibits, the caution and warning and associated indicators, and the RPC switch positions are in their expected initial states.

Refer to “RF405010.Checkout RPCM” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Deltas:

1.
Perform the remaining steps that were not performed earlier in the minimum essential checkout:  “Verify DCSU-3A RPCM-A Functional Inhibits” through “Verify Position Status of Each RPC in DCSU-3A RPCM-A”.

2.
Replace DCSU-3A RPCM-A with RPCMs N2PRT-2A3A-A, -B, and -C and RPCMs N2ZEN-2B3A-A and -B in all steps.

1E.71.21    Reactivate All Remaining Node 2 Channel 2/3 Powered Systems

Resp Org:    NASA-MSFC/Alenia

Description:    

The procedure consists of the following steps:


--
Reactivation of the Node 2 ABC-43;


--
Reactivation of the Node 2 ATU-15;


--
Reconfiguration of the Node 2 UOP 2 and UOP 3 so to ensure a power source to any drag-on equipment the may be required in the Node 2 cabin.

Initial Conditions:
1.
Node 2 Port and Zenith DDCUs have been restarted.

2.
Node 2 Low Temperature Loop has been reactivated.

3.
Node 2 ECLSS has been nominally restarted.

4.
Node 2 Internal Audio is still configured so that only ABC-3 and ATU 7 are operating.

Final Conditions:
1.
ABC-4 and ATU-15 have been nominally reactivated.

Operational Constraints:    

--
C&W Annunciation

At least one ATU must be active in each pressurized module whenever occupied in order to provide C&W annunciation.


Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

None

1E.71.21.1    Reactivate Node 2 C&T ORUs

Time to Complete:    00:10

Description:    

Node 2 C&T equipment powered down to support channel 2/3 utility connection is reactivated.  C&T ORUs affected by the powerdown are Audio Bus Coupler 4 (ABC-4) and Audio Terminal Unit 15 (ATU-15).  At minimum, ABC-4 must be reactivated.  ATU-15 may optionally be activated and configured as desired.

Initial Conditions:    

1.
ISS Internal Audio Subsystem is active and functioning nominally.

2.
ABC-4 and ATU-15 are unpowered.

3.
ABC-3 and ATU-7 are active.

Final Conditions:
1.
ISS Internal Audio Subsystem is active and functioning nominally.

2.
ABC-3 and ABC-4 are both active.

3.
One or both of ATU-7 and/or ATU-15 are active.

Operational Constraints:

--
C&W Annunciation

At least one ATU must be active in each pressurized module whenever occupied in order to provide C&W annunciation.



1E.71.21.1.1    PF3220.Activate ABC-4

Description:    

Refer to “RF3220.Activate USL Audio Bus Coupler (ABC)” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Communications and Tracking) for the procedural information of this operation.

Delta:

ABC-4 receives power from RPCM N2PRT-2A3A-A Sw 1.

1E.71.21.1.2    PF404001.Activate ATU-15 (as Desired)

Description:    

ATU-15 may optionally be activated at this time, as desired/required by other ISS activities.

Refer to “RF404001.Activate and Checkout Audio Terminal Unit (ATU)” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Communications and Tracking) for the procedural information of this operation.

Delta:

ATU-15 receives power from RPCM N2PRT-2A3A-A Sw 2.

1E.71.21.1.3    Connect ATU-15 to Conferences (as Desired) 

Description:    

If it is desired that ATU-15 participate in any public or private conferences, it must be connected to the desired conferences.

Refer to “RF3274.Configure ATU for Private Conference” and/or “RF3211.Monitor Public Conference from ATU” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Communications and Tracking) for the procedural information of this operation.

1E.71.21.2    Nominally Reconfigure Node 2 EPS (If Required)

Time to Complete:    00:05

Description:
The procedure consists of the reactivation of the Node 2 UOP2 and UOP3 that were deactivated to support the DDCU Port and Zenith power off.  This procedure includes also the reactivation of any load (drag on equipment) receiving power from the Node 2 UOP2 and UOP3.

1E.71.21.2.1    Apply Voltage to Node 2 UOP3

Description:
This procedure is used when it is required to apply power to the specified load. It consists of a Crew/Ground issued command to the PMCU MDM, which in turn issues to the specified RPCM a command to close the desired switch. After that the command has been issued, Crew/Ground verifies that the RPCM switch closed as commanded.

Initial Conditions:
1.
The RPCM switch close command is in the single-step (fire only) mode (default state).

2.
Node 2 Prt_RPCM_2A3A_A, RPC 18 is Open.

3.
Node 2 Prt_SPDA_2A3A is powered.

4.
The controlling MDM (PMCU MDM) is operating properly and has established communications with the RPCM.

5.
Node 2 UOP3 is not active.

Final Conditions:
1.
It has been verified that Node 2 Prt_RPCM_2A3A_A, RPC 18 has closed.

2.
Power is applied to the Node 2 UOP3.

1E.71.21.2.1.1    Send Command to Apply Power to Node 2 UOP3

Command/Telemetry PUI:
Name:    RPCM_N22A3A_A_RPC_18_Cl
PUI:    LAPR96IM2533K

1E.71.21.2.1.2    Verify Node 2 UOP3 is Powered

Command/Telemetry PUI:
Name:    RPCM_N22A3A_A_RPC_18_N2_UOP_3_NOD2PD4_On_Off_Stat
PUI:    N2PN25FC1033J
Command/Expected Value:

01
(Not-Off Ok)

1E.71.21.2.2    Apply Voltage to Node 2 UOP2

Description:
This procedure is used when it is required to apply power to the specified load.  It consists of a Crew/Ground issued command to the INTSYS MDM, which in turn issues to the specified RPCM a command to close the desired switch.

Initial Conditions:
1.
The RPCM switch close command is in the single-step (fire only) mode (default state).

2.
Node 2 Zen_RPCM_2A3B_B, RPC 17 is Open.

3.
Node 2 Zen_RPDA_2A3B is powered.

4.
The controlling MDM (INTSYS MDM) is operating properly and has established communications with the RPCM.

5.
Node 2 UOP2 is not active.

Final Conditions:
1.
It has been verified that Node 2 Zen_RPCM_2A3B_B, RPC 17 has closed.

2.
Power is applied to the Node 2 UOP2.

1E.71.21.2.2.1    Send Command to Apply Power to Node 2 UOP2

Command/Telemetry PUI:
Name:    RPCM_N22A3B_B_RPC_17_Cl 

PUI    LAPR96IM2225K
1E.71.21.2.2.2    Verify Node 2 UOP2 is Powered

Command/Telemetry PUI:     

Name:    RPCM_N22A3B_B_RPC_17_N2_UOP_2_NOD2S6_On_Off_Stat
PUI:    N2PN34FC1032J
Command/Expected Value:

01
Not-Off Ok

3.6.77 Repower Node 2 (Channel 1/4) and Restore Functions

1E.72    Repower Node 2 (Channel 1/4) and Restore Functions

Resp Org:    Boeing Flight Operations

Description:    

This procedure input describes the steps necessary to repower and restore functionality to the following Node 2 systems on power channel 1/4:


--   
Node 2 EPS


--   
Node 2 C&DH


--   
Node 2 TCS (MTL)

1E.72.1    PF405004.Close MBSU RBIs to Apply Power to DDCUs N2NAD-4B & N2NAD-1B

Description:

This step closes MBSU S0-4A/4B RBI 10 and MBSU S0-1A/1B RBI 11 to apply primary power to DDCU N2NAD-4B and DDCU N2NAD-1B, respectively.

Refer to “RF405004.Close MBSU RBI” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

1E.72.2    PF405008.Perform Checkout (Minimum Essential) of DDCUs N2NAD-4B & N2NAD-1B

Description:

DDCU minimum essential checkout includes verifying the integration counter is incrementing, commanding a common clear, verifying ORU ID, verifying the share point ratio (applicable for paralleled units only), and verifying the input voltage, input current, converter element temperature, power supply temperature, and baseplate temperature, are all in the expected ranges.

Refer to “RF405008.Checkout DDCU” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Deltas:

Perform only steps “Verify DDCU Integrated Counter” through “Verify DDCU Baseplate Temperature”.

1E.72.3

PF402012.Enable Primary PMCU MDM RT FDIR for DDCUS N2NAD-1B and N2NAD-4B

Description:    

Refer to “RF402012.Enable RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of DDCUs must be impacted in the referenced procedure input.

	DDCU N2NAD-1B

	DDCU N2NAD-4B


1E.72.4    PF405001.Enable Secondary Power Outputs of DDCUs N2NAD-4B & N2NAD-1B to Apply Power to SPDA N2NAD-1B4B

Description:

This step enables the DDCU N2NAD-4B and DDCU N2NAD-1B secondary power outputs to provide power to SPDA N2NAD-1B4B.

Refer to “RF405001.Enable DDCU Secondary Power Output” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

1E.72.5

PF402010.Enable Primary INT MDM RT I/O with RPCM N2NAD-1B4B-B
Description:    

Refer to “RF402010.Enable RT I/O” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2NAD-1B4B-B


1E.72.6 
PF402012.Enable Primary INT MDM RT FDIR for RPCM N2NAD-1B4B-B
Description:    

Refer to “RF402012.Enable RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2NAD-1B4B-B


1E.72.7

PF402012.Enable Primary PMCU MDM RT FDIR for RPCM N2NAD-1B4B-A

Description:    

Refer to “RF402012.Enable RT FDIR” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

The following list/table of RPCMs must be impacted in the referenced procedure input.

	RPCM N2NAD-1B4B-A


1E.72.8    PF405010.Perform Checkout (Minimum Essential) of RPCMs RPCMs N2NAD-1B4B-A & -B

Description:

RPCM minimum essential checkout includes verifying the integration counter is incrementing, commanding a common clear, verifying ORU ID, inhibiting input undervolt recovery, and verifying the input voltage and current, converter element temperature, power supply temperature, and baseplate temperature, are all in the expected ranges.

Refer to “RF405010.Checkout RPCM” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Deltas:

1.
Perform only steps “Verify DCSU-3A RPCM-A Integrated Counter” through “Verify DCSU-3A RPCM-A Input Voltage and Current”.

2.
Replace DCSU-3A RPCM-A with RPCM N2NAD-1B4B-A and -B in all steps.

1E.72.9    PF405008.Perform Checkout (Complete) of DDCUs N2NAD-4B & N2NAD-1B

Description:

Completing the DDCU checkout includes verifying the caution and warning and associated indicators and the functional inhibits are in their expected initial states.

Refer to “RF405008.Checkout DDCU” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Deltas:

Perform the remaining steps that were not performed earlier in the minimum essential checkout:  “Verify Initial DDCU C&W and Associated Indicators (CWAI)” and “Verify DDCU Functional Inhibits”.

1E.72.10    PF405010.Perform Checkout (Complete) of RPCMs N2NAD-1B4B-A & -B

Description:

Completing the RPCM checkout includes verifying the functional inhibits, the caution and warning and associated indicators, and the RPC switch positions are in their expected initial states.

Refer to “RF405010.Checkout RPCM” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Deltas:

1.
Perform the remaining steps that were not performed earlier in the minimum essential checkout:  “Verify DCSU-3A RPCM-A Functional Inhibits” through “Verify Position Status of Each RPC in DCSU-3A RPCM-A”.

2.
Replace DCSU-3A RPCM-A with RPCMs N2NAD-1B4B-A and -B in all steps.

1E.72.11    Reactivate All Remaining Node 2 Channel 1/4 Powered Systems

Time to Complete:    00:05

Resp Org:    NASA-MSFC/Alenia

Description:    

The procedure consists of the following steps:


--
Apply power to the Node 2 MTL NIA AVV and NIA NIV;


--
Re-enable Node 2 MTL NIA Auto Repress Function: after this the Node 2 MTL will be automatically repressurized in case the Node 2 MTL Inlet pressure drops below 18 psi;


--
Apply power to the Node 2 MTL SFCA;


--
Re-enable Node 2 MTL SFCA Close Loop Control.
At the end of this procedure, the Node 2 is nominally configured.
Initial Conditions:
1.
Node 2 Nadir DDCUs have been nominally reactivated.

2.
Node 2 Nadir SPDA 1B4B has been powered.

3.
Node 2 MTL NIA AVV and NIV are not powered.

4.
Node 2 MTL SCFA is not powered.

Final Conditions:
1.
Node 2 MTL NIA AVV and NIV are powered.

2.
Node 2 MTL Auto repress function is enabled.

3.
Node 2 MTL SFCA is powered.

4.
Node 2 MTL SFCA Closed Loop Control is enabled.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:

None

Operational Requirements:

None

Validation/Data Source Information:

None

1E.72.11.1    Apply Voltage to Node 2 MTL NIA AVV

Description:    

This procedure is used when it is necessary to apply power to the specified load. It consists of a Crew/Ground issued command to the INTSYS MDM, which in turn issues to the specified RPCM a command to close the desired switch. After the command has been issued, Crew/Ground verifies that the RPCM switch closed as commanded.

Initial Conditions:
1.
The RPCM switch close command is in the single-step (fire only) mode (default state).

2.
Node 2 Nad_RPCM_1B4B_B, RPC 02 is Open.

3.
Node 2 Nad_SPDA_1B4B is receiving power from N2NAD-1B DDCU and N2 NAD-4B DDCU.

4.
The controlling MDM (INTSYS MDM) is operating properly and has established communications with the RPCM.

Final Conditions:

1.
It has been verified that Node 2 Nad_RPCM_1B4B_B, RPC 02 has closed.

2.
Power is applied to the Node 2 MTL NIA Vent Valve.

1E.72.11.1.1    Close RPCM N2NAD-1B4B-B SW02

Command/Telemetry PUI:
Name:    RPCM_1B4B_B_RPC_02_Cl 

PUI    LAPR96IM2096K

1E.72.11.1.2    Verify RPCM N2NAD-1B4B-B SW02 Closed

Command/Telemetry PUI:     

Name:    RPCM N2NAD-1B4B-B SW02 Voltage Status 

PUI    N2PN22FC1017J 

Command/Expected Value:    
1 NOT-OFF OK

1E.72.11.2    Apply Voltage to Node 2 MTL NIA NIV

Description:    

This procedure is used when it is necessary to apply power to the specified load. It consists of a Crew/Ground issued command to the INTSYS MDM, which in turn issues to the specified RPCM a command to close the desired switch. After the command has been issued, Crew/Ground verifies that the RPCM switch closed as commanded.

Initial Conditions:
1.
The RPCM switch close command is in the single-step (fire only) mode (default state).

2.
Node 2 Nad_RPCM_1B4B_B, RPC 15 is Open.

3.
Node 2 Nad_SPDA_1B4B is receiving power from N2NAD-1B DDCU and N2 NAD-4B DDCU.

4.
The controlling MDM (INTSYS MDM) is operating properly and has established communications with the RPCM.

Final Conditions:

1.
It has been verified that Node 2 Nad_RPCM_1B4B_B, RPC 15 has closed.

2.
Power is applied to the Node 2 MTL NIA Isolation Valve.

1E.72.11.2.1    Close RPCM N2NAD-1B4B-B SW15

Command/Telemetry PUI:     

Name:    RPCM_1B4B_B_RPC_15_Cl 

PUI    LAPR96IM2109K
1E.72.11.2.2    Verify RPCM N2NAD-1B4B-B SW15 Closed

Command/Telemetry PUI:     

Name:    RPCM N2NAD-1B4B-B SW15 Voltage Status 

PUI    N2PN22FC1030J 

Command/Expected Value:    
1 NOT-OFF OK

1E.72.11.3    Enable Node 2 MTL Auto Repress Function

Description:    

This procedure consists of enabling the Node 2 MT Auto Repress Control by:


--
Commanding the primary INT MDM to enable Node 2 MTL Closed Loop Pressure Control;


--
Verifying that Node 2 MTL Closed Loop Pressure Control is enabled. Once enabled, the Node 2 MTL NIA is commanded to repressurize the MT Loop if the Pump Inlet Pressure drops below 18 psi.

Initial Conditions:
1. Node 2 MT Loop has been initially activated.

2. Closed Loop Pressure Control on Node 2 MT Loop is inhibited.

3. MTL NIA is powered.

Final Conditions:
1.
Closed Loop Pressure Control on Node 2 MT Loop is enabled.

1E.72.11.3.1    Send Command to Enable MTL Closed Loop Pressure Control

Command/Telemetry PUI:     

Name: Node2_MTL_Pump_Cmd_Tmplt
PUI:  LATE96IM0290K

1E.72.11.3.2    Verify MTL Closed Loop Pressure Control is enabled

Command/Telemetry PUI:     

Name:  PUMP N2 MT NIA State R2 

PUI:  LADP08MDC763J 

Command/Expected Value:  
0 = Enabled

1 = Inhibited

2 = Depress

3 = Repress

1E.72.11.4    Apply Power to Node 2 MTL SFCA

Description:    

This procedure is used when it is necessary to apply power to the specified load. It consists of a Crew/Ground issued command to the INTSYS MDM, which in turn issues to the specified RPCM a command to close the desired switch. After the command has been issued, Crew/Ground verifies that the RPCM switch closed as commanded.

Initial Conditions:
1.
The RPCM switch close command is in the single-step (fire only) mode (default state).

2.
Node 2 Nad_RPCM_1B4B_B, RPC 16 is Open.

3.
Node 2 Nad_SPDA_1B4B is receiving power from N2NAD-1B DDCU and N2 NAD-4B DDCU.

4.
The controlling MDM (INTSYS MDM) is operating properly and has established communications with the RPCM.

Final Conditions:

1.
It has been verified that Node 2 Nad_RPCM_1B4B_B, RPC 16 has closed.

2.
Power is applied to the Node 2 MTL SFCA Flow Control Valve.

1E.72.11.4.1    Close RPCM N2NAD-1B4B-B SW16

Command/Telemetry PUI:     

Name:    RPCM_1B4B_B_RPC_16_Cl 

PUI    LAPR96IM2110K
1E.72.11.4.2    Verify RPCM N2NAD-1B4B-B SW16 Closed

Command/Telemetry PUI:     

Name:    RPCM N2NAD-1B4B-B SW16 Voltage Status 

PUI    N2PN22FC1031J 

Command/Expected Value:    
1 NOT-OFF OK

1E.72.11.5    Enable Node 2 MTL SFCA Closed Loop Control

Description:    

The procedure consists of enabling the Node 2 MTL SFCA Closed Loop Control. The valve is already enabled, so the Node 2 MTL SFCA Startup command is not required.

Initial Conditions:
1.
Node 2 MTL SFCA is powered.

2.
Node 2 MTL SFCA is Enabled.

3.
Node 2 MTL SFCA Closed Loop Control not enabled.

Final Conditions:
1.
Node 2 MTL SFCA Closed Loop Control Enabled.

1E.72.11.5.1    Send Command to Enable Node 2 MTL SFCA Closed Loop Control

Command/Telemetry PUI:     

Name:    SFCA N2S1 MT Command 
PUI    N2DS23MDA009K 

Command/Expected Value:    
0
Startup

1
Shutdown Arm

2
Inhibit

3
Clear Inhibit

4
Set Differential Pressure Setpoint

5
Direct Valve

6
Shutdown Disarm

7
Shutdown Confirmation

1E.72.11.5.2    Verify Node 2 MTL SFCA Close Loop Control Enabled

Command/Telemetry PUI:     

Name:    SFCA N2 MT Inhibited 

PUI    N2DS23MD0092J

Command/Expected Value:    
0 = NOT INHIBITED

1 = INHIBITED

3.6.78 Connect Hardwired Instrumentation Jumpers

1E.73    Connect Hardwired Instrumentation Jumpers

Resp Org:    Boeing Flight Operations

Description:    

This function describes the necessary steps to physically connect the four hardwired instrumentation jumper cables from Node 2 starboard bulkhead to Columbus port bulkhead (W5006, W5010, W5003, and W5007).

1E.73.1    Connect Node 2 Hardwired Instrumentation Jumpers (J91, J95, J78, J82)

Time to Complete:    00:20

Resp Org:    NASA-MSFC/Alenia

Description:    

The procedure consists of the following actions:


--
Removal and stowage of the protective cap (P/N NATC-RPC-N-25-0) from Node 2 Connector J91 (hardwired instrumentation);

--
Removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from jumper W5006;

--
Connection of the jumper W5006 to Node 2 Starboard bulkhead connector J91;

--
Removal and stowage of the protective cap (P/N NATC-RPC-N-25-0) from Node 2 connector J95 (hardwired Instrumentation);

--
Removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from jumper W5010

--
Connection of the jumper W5010 to Node 2 Starboard bulkhead connector J95;

--
Removal and stowage of the protective cap (P/N NATC-RPC-N-25-0) from Node 2 Connector J78 (hardwired instrumentation);

--
Removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from jumper W5003;

--
Connection of the jumper W5003 to Node 2 Starboard bulkhead connector J78;

--
Removal and stowage of the protective cap (P/N NATC-RPC-N-25-0) from Node 2 connector J82 (hardwired Instrumentation);

--
Removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from jumper W5007;

--
Connection of the jumper W5007 to Node 2 Starboard bulkhead connector J82.

Initial Conditions:
1.
Columbus to Node 2 C&DH Instrumentation Vestibule jumpers have been moved near to the worksite. 
2.
Caps are installed on Node 2 Stbd bulkhead receptacles J91, J95, J78, J82.

3.
Caps are installed on C&DH Instrumentation jumpers (4).

Final Conditions:

1.
Node 2 C&DH Instrumentation connectors caps (4) have been removed and stowed.

2.
Caps that were installed on Node 2 Stbd bulkhead receptacles J91, J95, J78, J82 have been removed and stowed.

3.
C&DH Instrumentation jumpers have been connected to Node 2 connectors J91, J95, J78 and J82.

Operational Constraints:    

-- 
No condensation on bulkhead connectors 

The IVA Crew shall verify that there is no condensation on the bulkhead connectors before connecting the jumpers. If condensation exists, the IVA crew must clean the surface prior to any connection activity.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements: 

--   
C&DH Instrumentation Jumpers availability
The following Avionics vestibule jumpers (instrumentation) to be connected to Node 2 Starboard bulkhead shall be available to allow Columbus initial set-up.


WIRE HARNESS REFERENCE DESIGNATOR 
WIRE HARNESS PART NUMBER



W5006

1F46359-1



W5010

1F46367-1




W5003

1F46353-1



W5007

1F46361-1

-- 
Instrumentation Jumpers Protective Caps Stowage 

Stowage volume shall be provided for four protective caps (P/N NATC-PPC-N-25-0 x 4) removed from the four instrumentation jumpers that will be connected on Node 2 Starboard bulkhead.

-- 
Node 2 Instrumentation Connectors Caps Stowage 

Stowage volume shall be provided for four protective caps (P/N NATC-RPC-N-25-0) that have been removed from the Node 2 Starboard bulkhead instrumentation connectors J91, J95, J78 and J82.

Validation/Data Source Information:     

--   
Drawing 1F46353-1, W5003 

--   
Drawing 1F46359-1, W5006 

--   
Drawing 1F46361-1, W5007 

--   
Drawing 1F46367-1, W5010 

--   
N2-IC-AI-0004, Node 2 Mechanical ICD

1E.73.1.1    Remove and Stow Cap from Node 2 Stbd Bulkhead Connector J91

Description:    

The procedure consists of the following:


--
Removal of the protective cap (P/N NATC-RPC-N-25-0) from Node 2 Stbd bulkhead feedthrough J91;


--
Stowage of the untethered cap.

1E.73.1.2    Remove and Stow Protective Cap from Jumper W5006

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following instrumentation jumper that will be connected to the Node 2 connector J91:


WIRE HARNESS REFERENCE DESIGNATOR: W5006


WIRE HARNESS PART NUMBER: 1F46359-1

1E.73.1.3    Connect Jumper W5006 to Node 2 Connector J91

Description:    

The procedure consists of the connection of the following instrumentation jumper to Node 2 Stbd bulkhead, connector J91:


WIRE HARNESS REFERENCE DESIGNATOR: W5006


WIRE HARNESS PART NUMBER: 1F46359-1 

1E.73.1.4    Remove and Stow Cap from Node 2 Stbd Bulkhead Connector J95

Description:    

The procedure consists of the following:


--
Removal of the protective cap (P/N NATC-RPC-N-25-0) from Node 2 Stbd bulkhead feedthrough J95;


--
Stowage of the untethered cap.

1E.73.1.5    Remove and Stow Protective Cap from Jumper W5010

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following instrumentation jumper that will be connected to the Node 2 connector J95:


WIRE HARNESS REFERENCE DESIGNATOR: W5010


WIRE HARNESS PART NUMBER: 1F46367-1

1E.73.1.6    Connect Jumper W5010 to Node 2 Connector J95

Description:    

The procedure consists of the connection of the following instrumentation jumper to Node 2 Stbd bulkhead, connector J95:


WIRE HARNESS REFERENCE DESIGNATOR: W5010


WIRE HARNESS PART NUMBER: 1F46367-1 

1E.73.1.7    Remove and Stow Cap from Node 2 Stbd Bulkhead Connector J78

Description:    
The procedure consists of the following:

--
Removal of the protective cap (P/N NATC-RPC-N-25-0) from Node 2 Stbd bulkhead feedthrough J78;


--
Stowage of the untethered cap.

1E.73.1.8    Remove and Stow Protective Cap from Jumper W5003

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following instrumentation jumper that will be connected to the Node 2 connector J78:

WIRE HARNESS REFERENCE DESIGNATOR: W5003

WIRE HARNESS PART NUMBER: 1F46353-1

1E.73.1.9    Connect Jumper W5003 to Node 2 Connector J78

Description:    

The procedure consists of the connection of the following instrumentation jumper to Node 2 Stbd bulkhead, connector J78:

WIRE HARNESS REFERENCE DESIGNATOR: W5003

WIRE HARNESS PART NUMBER: 1F46353-1 

1E.73.1.10    Remove and Stow Cap from Node 2 Stbd Bulkhead Connector J82

Description:    

The procedure consists of the following:

--
Removal of the protective cap (P/N NATC-RPC-N-25-0) from Node 2 Stbd bulkhead feedthrough J82;

--
Stowage of the untethered cap.

1E.73.1.11    Remove and Stow Protective Cap from Jumper W5007

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following instrumentation jumper that will be connected to the Node 2 connector J82:

WIRE HARNESS REFERENCE DESIGNATOR: W5007

WIRE HARNESS PART NUMBER: 1F46361-1

1E.73.1.12    Connect Jumper W5007 to Node 2 Connector J82

Description:    

The procedure consists of the connection of the following instrumentation jumper to Node 2 Stbd bulkhead, connector J82:

WIRE HARNESS REFERENCE DESIGNATOR: W5007

WIRE HARNESS PART NUMBER: 1F46361-1 

1E.73.2    Connect Columbus Hardwired Instrumentation Jumpers (J04, J05, J06, J12)
Time to Complete:    00:20

Resp Org:    ESA/EADS
Description:
The procedure consists of the following actions:


--
Removal of the protective cap from Columbus Connector J04 (hardwired instrumentation);


--
Removal and stowage of the protective cap from jumper W5006;


--
Connection of the jumper W5006 to Columbus port bulkhead connector J04;


--
Removal of the protective cap from Columbus connector J05 (hardwired instrumentation);


--
Removal and stowage of the protective cap from jumper W5010;


--
Connection of the jumper W5010 to Columbus port bulkhead connector J05;


--
Removal of the protective cap from Columbus Connector J06 (hardwired instrumentation);


--
Removal and stowage of the protective cap from jumper W5003;


--
Connection of the jumper W5003 to Columbus port bulkhead connector J06;


--
Removal of the protective cap from Columbus connector J12 (hardwired instrumentation);


--
Removal and stowage of the protective cap from jumper W5007;


--
Connection of the jumper W5007 to Columbus port bulkhead connector J12.
Note:  
Columbus protective caps are tethered for hardwired instrumentation jumpers.
Initial Conditions:
1.
Node 2 to Columbus C&DH Instrumentation Vestibule jumpers have been moved near to the worksite. 
2.
Caps are installed on Columbus port bulkhead receptacles J04, J05, J06, J12.

3.
Caps are installed on the four (4) hardwired jumpers.

Final Conditions:

1.
Four Columbus C&DH Instrumentation connectors caps have been removed and stowed.

3.
C&DH Instrumentation jumpers have been connected to Columbus connectors J04, J05, J06 and J12.

Operational Constraints:    

--   
No condensation on Bulkhead Connectors 

The IVA crew shall verify that there is no condensation on the bulkhead connectors before connecting the jumper. If condensation exists, the IVA crew must clean the surface prior to any connection activity.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements: 

--   
C&DH Instrumentation Jumpers Availability 
The following Avionics vestibule jumpers (instrumentation) to be connected to Columus port bulkhead shall be available to allow Columbus initial set-up.


WIRE HARNESS REFERENCE DESIGNATOR
WIRE HARNESS PART NUMBER





W5006










1F46359-1





W5010










1F46367-1





W5003










1F46353-1





W5007










1F46361-1

--   
Instrumentation Jumpers Protective Caps Stowage 

Stowage volume shall be provided on the Orbiter for the return to ground of four protective caps (P/N NATC-PPC-N-25-0) removed from the four instrumentation jumpers that will be connected on Columbus port bulkhead.




Validation/Data Source Information:

--   
Drawing 1F46353-1, W5003 

--   
Drawing 1F46359-1, W5006 

--   
Drawing 1F46361-1, W5007 

--   
Drawing 1F46367-1, W5010
1E.73.2.1    Remove Cap from Columbus Port Bulkhead Connector J04

Description:    

The procedure consists of the following:


--
Removal of the protective cap (P/N NATC-RPC-N-25-0) from Columbus Port bulkhead, connector J04;


1E.73.2.2    Remove and Stow Protective Cap from Jumper W5006

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following instrumentation jumper that will be connected to the Columbus connector J04:


WIRE HARNESS REFERENCE DESIGNATOR: W5006


WIRE HARNESS PART NUMBER: 1F46359-1

1E.73.2.3    Connect Jumper W5006 to Columbus Connector J04

Description:    

The procedure consists of the connection of the following instrumentation jumper to Columbus Port bulkhead, connector J04:


WIRE HARNESS REFERENCE DESIGNATOR: W5006


WIRE HARNESS PART NUMBER: 1F46359-1 

1E.73.2.4    Remove Cap from Columbus Port Bulkhead Connector J05

Description:    

The procedure consists of the following:


--
Removal of the protective cap (P/N NATC-RPC-N-25-0) from Columbus Port bulkhead connector J05;


1E.73.2.5    Remove and Stow Protective Cap from Jumper W5010

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following instrumentation jumper that will be connected to the Columbus connector J05:


WIRE HARNESS REFERENCE DESIGNATOR: W5010


WIRE HARNESS PART NUMBER: 1F46367-1

1E.73.2.6    Connect Jumper W5010 to Columbus Connector J05

Description:    

The procedure consists of the connection of the following instrumentation jumper to Columbus Port bulkhead, connector J05:


WIRE HARNESS REFERENCE DESIGNATOR: W5010


WIRE HARNESS PART NUMBER: 1F46367-1 

1E.73.2.7    Remove Cap from Columbus Port Bulkhead Connector J06

Description:    
The procedure consists of the following:

--
Removal of the protective cap (P/N NATC-RPC-N-25-0) from Columbus Port bulkhead connector J06;


1E.73.2.8    Remove and Stow Protective Cap from Jumper W5003

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following instrumentation jumper that will be connected to the Columbus connector J06:

WIRE HARNESS REFERENCE DESIGNATOR: W5003

WIRE HARNESS PART NUMBER: 1F46353-1

1E.73.2.9    Connect Jumper W5003 to Columbus Connector J06

Description:    

The procedure consists of the connection of the following instrumentation jumper to Columbus Port bulkhead, connector J06:

WIRE HARNESS REFERENCE DESIGNATOR: W5003

WIRE HARNESS PART NUMBER: 1F46353-1 

1E.73.2.10    Remove Cap from Columbus Port Bulkhead Connector J12

Description:    

The procedure consists of the following:

--
Removal of the protective cap (P/N NATC-RPC-N-25-0) from Columbus Port bulkhead connector J12;


1E.73.2.11    Remove and Stow Protective Cap from Jumper W5007

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following instrumentation jumper that will be connected to the Columbus connector J12:

WIRE HARNESS REFERENCE DESIGNATOR: W5007

WIRE HARNESS PART NUMBER: 1F46361-1

1E.73.2.12    Connect Jumper W5007 to Columbus Connector J12

Description:    

The procedure consists of the connection of the following instrumentation jumper to Columbus Port bulkhead, connector J12:

WIRE HARNESS REFERENCE DESIGNATOR: W5007

WIRE HARNESS PART NUMBER: 1F46361-1 

3.6.79 Connect C&DH (1553) Jumpers

1E.74    Connect C&DH (1553) Jumpers

Resp Org:    Boeing Flight Operations

Description:    

This function describes the necessary steps to physically connect the 1553B jumper cables from the Node 2 starboard bulkhead to the Columbus port bulkhead.  There are two jumpers to connect to establish the Mil-Std-1553B buses, one for Channel A and one for Channel B.  

1E.74.1    Prepare C&DH for 1553 Data Bus Channel B IVA Reconfiguration Task 

Time to Complete:    00:10

Description:    
This function describes the steps that must be performed before connecting the permanent 1553 data bus channel B jumper (W5002) that runs from Node 2 starboard bulkhead to Columbus port bulkhead. This jumper hosts channel B of multiple 1553 data buses that provide command and control capability for Columbus after activation during the Flight 1E stage. More specifically, the following steps must be performed before mating the 1553 data bus channel B jumper to connector J07 on the Columbus port bulkhead.

a. Disable auto transition to diagnostic for the PL MDM.


b. Inhibit BC Comm Failure via the primary C&C MDM.

c. Using table below, issue commands to the specified MDMs to select channel A on the designated 1553 data buses for which the MDM is the corresponding bus controller.

d. Using the table below, issue commands to the specified MDMs to inhibit auto channel switching for the designated 1553 data buses on which the MDM is the corresponding bus controller. 

	MDM
	1553 Data Bus

	C&C
	CB INT-1

	C&C
	CB INT-2

	PL
	LB CHECS APM

	PL
	LB PL-APM


Initial Conditions:    

1. The PL MDM is in its nominal operational state; auto transition to diagnostic is enabled for this MDM.

2. The CCS BC Comm Failure FDIR is enabled for the primary C&C MDM.

3.
No bus errors are occurring on the 1553 data buses listed in the table above for the currently selected channel (nominally, channel A), and channel switching is enabled for these 1553 data buses.

Final Conditions:
1. The PL MDM is in its nominal operational state; auto transition to diagnostic is disabled for this MDM.

2. The CCS BC Comm Failure FDIR is disabled for the primary C&C MDM.

3.
Channel A has been selected (or verified) on the 1553 data buses listed in the table above (no bus errors should be occurring), and channel switching is inhibited for these 1553 data buses.

Operational Constraints:
--
This function must be performed before mating the 1553 data bus channel B jumper to connector J07 on the Columbus port bulkhead.

Assumptions:    

None

Critical Issues:
None

Resource Requirements:
None

Operational Requirements: 

None

Validation/Data Source Information:    

--
May 15, 2003  Standard Out Cycle 30 (Global Change)
--
CCS R4.5 CSCI SRS (S684-11034E), 05/15/2003
1E.74.1.1    PF402018.Disable Auto Transition to Diagnostic for Specified MDMs

Description:    

Perform the repeated function below on the PL MDM referenced in the table above.

Refer to “RF402018.Enable/Disable Auto Transition to Diagnostic” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

1E.74.1.2    Disable BC Comm Failure FDIR via Primary C&C MDM 

Description:    

The crew or ground issues a command to the primary C&C MDM to disable the CCS BC Comm Failure FDIR.  Then the crew or ground verifies that the command executed successfully.

1E.74.1.2.1
Command Primary C&C MDM to Disable BC Comm Failure FDIR

Command/Telemetry PUI:    

Name:  BC Comm Failure Enable/Disable
PUI:  RPUI PD24741 / SPUI LADP01MDC443L
Command/Expected Value:    

Logical Destination Processor = AH (Prim C&C or Hot C&C = 10)

Enable/Disable Indicator = 0H (Disable = 0)

1E.74.1.2.2    Verify BC Comm Failure FDIR is Disabled 

Command/Telemetry PUI:    

Name:  CVT BC communication failure enb/dsbl flag OR Prim_CCS_BC_Comm_Fail_Enbl_Dsbl_Flag
PUI:  RPUI PD24740 / SPUI LADP01MDCTJVJ
Command/Expected Value:    

Enable/Disable = 0H (False – Disabled = 0)

1E.74.1.3
PF402016.Command Primary C&C and PL MDMs to Select Channel A on Designated 1553 Data Buses 

Description:    

Perform the repeated function below on the primary C&C and PL MDMs and designated 1553 data buses given in the table above.

Refer to “RF402016.Select 1553 Data Bus Channel A(B)” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

Perform only the verification step (CDH.2) of the repeated function if commands were sent previously to select channel A for communications on these 1553 data buses.

1E.74.1.4
PF402017.Command Primary C&C and PL MDMs to Inhibit Channel Switching on Designated 1553 Data Buses

Description:    

Perform the repeated function below on the primary specified MDMs and designated 1553 data buses given in the table above.

Refer to “RF402017.Enable/Inhibit 1553 Data Bus Channel Switching” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

1E.74.2    Connect Node 2 C&DH Jumper (1553 Channel B Buses, Columbus PWS, Data-R) (J93)

Time to Complete:    00:05

Resp Org:    NASA-MSFC/Alenia

Description:    

The procedure consists of the following actions:

--
Removal and stowage of the 1553 Bus Terminator Connector Assy (P/N 1F46317-1) from Node 2 connector J93 (1553B channel B);

--
Removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from jumper W5002 (1553B channel B);

--
Connection of jumper W5002 (1553B bus channel B) to the Node 2 Stbd bulkhead connector J93.

Initial Conditions:

1.
Columbus to Node 2 1553B channel B vestibule jumper has been moved near the worksite.
2.
C&DH has been reconfigured to support 1553B channel B jumper installation.

3.
One (1) cap is located on the Node 2 bulkhead, connector J93.

4.
One (1) cap is located on the 1553 jumper.

Final Conditions:
1.
1553B Bus channel B jumper has been connected to Node 2 connector J93.

2.
One (1) cap has been removed from the Node 2 bulkhead connector J93, and stowed for return to the ground in the Orbiter.

3.
One (1) cap has been removed from the 1553 jumper and stowed for return to the ground in the Orbiter.

Operational Constraints:    

-- 
No Condensation on Bulkhead Connector 

The IVA crew shall verify that there is no condensation on the bulkhead connector before connecting the jumper. If condensation exists, the IVA crew must clean the surface prior to any connection activity.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements: 

--
1553B Channel B Jumper Availability 

The 1553B vestibule jumper (channel B) between Columbus and Node 2 shall be available to allow Columbus initial set-up.


WIRE HARNESS REFERENCE DESIGNATOR:  W5002


WIRE HARNESS PART NUMBER:  1F46351-1

-- 
Data Jumper (1553 B) Protective Cap Stowage 

Stowage volume shall be provided for the protective cap (P/N NATC-PPC-N-25-0) removed from the data jumper (1553 B) that will be connected to Node 2 Stbd bulkhead connector J93 

-- 
Node 2 1553B Channel B Connector Cap Stowage 

Stowage volume shall be provided for the 1553 Bus Terminator Connector Assy (P/N 1F46317-1) that has been removed from the Node 2 Stbd Bulkhead (J93)

Validation/Data Source Information:    

--
Drawing 1F46351-1, W5002 

--
N2-IC-AI-0004, Node 2 Mechanical ICD

1E.74.2.1    Remove and Stow Cap from Node 2 Stbd Bulkhead Connector J93

Description:    

The procedure consists of:


--
Removal of the 1553 Bus Terminator Connector Assy (P/N 1F46317-1) from Node 2 Stbd bulkhead feedthrough J93 (1553B channel B);


--
Stowage of the untethered cap.

1E.74.2.2    Remove and Stow Protective Cap from Jumper W5002

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following 1553 jumper that will be connected to the Node 2 connector J93:

WIRE HARNESS REFERENCE DESIGNATOR: W5002

WIRE HARNESS PART NUMBER: 1F46351-1 

1E.74.2.3    Connect Jumper W5002 (1553 Channel B Data) to Node 2 Connector J93

Description:    

The procedure consists of the connection of the following 1553B jumper:

WIRE HARNESS REFERENCE DESIGNATOR: W5002

WIRE HARNESS PART NUMBER: 1F46351-1 

on Node 2 Stbd bulkhead connector J93. All channel A lines are in the same jumper; all channel B lines in the other jumper.

The buses are: 


--
CB INT BUS 1


--
CB INT BUS 2


--
LB PL-APM


--
LB CHECS-APM


--
ESA PL BUS


--
Columbus PWS

1E.74.3    Connect Columbus C&DH Jumper (1553 Channel B Buses, Columbus PWS, Data-R) (J07)
Time to Complete:    00:05

Resp Org:    ESA/EADS
Description:
The procedure consists of the following actions:


--
Removal and stowage of the protective cap (P/N NATC-RPC-N-25-9) from Columbus port bulkhead connector J07 (1553B channel B);


--
Removal of the protective cap from jumper W5002 (1553B channel B);


--
Connection of jumper W5002 (1553B bus channel B) to the Columbus port bulkhead connector J07.

Initial Conditions:
1.
Columbus to Node 2 1553B channel B vestibule jumper has been moved near the worksite.

2.
C&DH has been reconfigured to support 1553B channel B jumper installation.

3.
One (1) cap is located on the Columbus bulkhead, connector J07.

4.
One (1) cap is located on the 1553 jumper.

Final Conditions:
1. 1553B Bus channel B jumper has been connected to Columbus port bulkhead connector J07.
2. One (1) tethered cap has been removed from the Columbus port bulkhead connector J07. 

3. One (1) cap has been removed from the 1553 jumper and stowed for return to the ground in the Orbiter.

Operational Constraints:    

--
Function 1E.74.1 Prepare C&DH for 1553 Data Bus Channel B IVA Reconfiguration Task must be performed before mating the 1553 data bus channel B jumper to connector J07 on the Columbus port bulkhead.

-- 
No Condensation on Bulkhead Connector 

The IVA crew shall verify that there is no condensation on the bulkhead connector before connecting the jumper. If condensation exists, the IVA crew must clean the surface prior to any connection activity.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements: 

--
1553B Channel B Jumper Availability 

The 1553B vestibule jumper (channel B) between Columbus and Node 2 shall be available to allow Columbus initial set-up.


WIRE HARNESS REFERENCE DESIGNATOR:  W5002


WIRE HARNESS PART NUMBER:  1F46351-1

-- 
Data Jumper (1553 B) Protective Cap Stowage 

Stowage volume shall be provided for the protective cap (P/N NATC-PPC-N-25-0) removed from the data jumper (1553 B) that will be connected to Columbus port bulkhead connector J07 



Validation/Data Source Information:
--   
Drawing 1F46351-1, W5002 

1E.74.3.1    Remove Cap from Columbus Port Bulkhead Connector J07

Description:    

The procedure consists of:


--
Removal of the protective cap from Columbus Port bulkhead connector J07 (1553B channel B);



1E.74.3.2    Remove and Stow Protective Cap from Jumper W5002

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following 1553 jumper that will be connected to the Columbus connector J07:

WIRE HARNESS REFERENCE DESIGNATOR: W5002

WIRE HARNESS PART NUMBER: 1F46351-1 

1E.74.3.3    Connect Jumper W5002 (1553 Channel B Data) to Columbus Connector J07

Description:    

The procedure consists of the connection of the following 1553B jumper:

WIRE HARNESS REFERENCE DESIGNATOR: W5002

WIRE HARNESS PART NUMBER: 1F46351-1 

on the Columbus Port bulkhead connector J07. All channel A lines are in the same jumper; all channel B lines in the other jumper.

The buses are: 


--
CB INT BUS 1


--
CB INT BUS 2


--
LB PL-APM


--
LB CHECS-APM


--
ESA PL BUS


--
Columbus PWS

1E.74.4    Prepare C&DH for 1553 Data Bus Channel A IVA Reconfiguration Task

Time to Complete:    00:10

Description:    

This function describes the steps that must be performed before connecting the permanent 1553 data bus channel A jumper (W5001) that runs from Node 2 starboard bulkhead to Columbus port bulkhead. This jumper hosts channel A of multiple 1553 data buses that provide command and control capability for Columbus after activation during the Flight 1E stage. More specifically, the following steps must be performed before mating the 1553 data bus channel A jumper to connector J08 on the Columbus port bulkhead.

a.  

Using the table below, issue commands to the specified MDMs to select channel B on the designated 1553 data buses for which the MDM is the corresponding bus controller.
b
.  

Using table below, issue commands to the specified MDMs to select channel B on the designated 1553 data  buses for which the MDM is the corresponding bus controller.


	MDM
	1553 Data Bus

	C&C
	CB INT-1

	C&C
	CB INT-2

	PL
	LB CHECS APM

	PL
	LB PL-APM


Initial Conditions:    

1.
The primary C&C and PL MDMs are in their nominal operational state; auto transition to diagnostic is disabled for this MDM.
2.

No bus errors are occurring on the 1553 data buses listed in the table above for the currently selected channel, and channel switching is disabled for these 1553 data buses.

Final Conditions:
1. The primary C&C and PL MDMs is in their nominal operational state; auto transition to diagnostic is disabled for these MDMs.

2. The CCS BC Comm Failure FDIR is disabled for the primary C&C MDM.

3.
Channel B has been selected (or verified) on the 1553 data buses listed in the table above (no bus errors should be occurring), and channel switching is inhibited for these 1553 data buses.

Operational Constraints:
--
This function must be performed before mating the 1553 data bus channel A jumper to connector J08 on the Columbus port bulkhead.

Assumptions:    

None

Critical Issues:
None

Resource Requirements:
None

Operational Requirements: 

None

Validation/Data Source Information:    

--
Sep 2003 Standard Out 
--
CCS R4.5 CSCI SRS (S684-11034E), 05/15/2003
1E.74.4.3
PF402016.Command Primary C&C and PL MDMs to Select Channel B on Designated 1553 Data Buses 

Description:    

Perform the repeated function below on the primary C&C and PL MDMs and designated 1553 data buses given in the table above.

Refer to “RF402016.Select 1553 Data Bus Channel A(B)” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

Perform only the verification step (CDH.2) of the repeated function if commands were sent previously to select channel B for communications on these 1553 data buses.

1E.74.5    Connect Node 2 C&DH Jumper (1553 Channel A Buses, Columbus PWS, Data-N) (J81)

Time to Complete:    00:05

Resp Org:    NASA-MSFC/Alenia

Description:    

The procedure consists of the following actions:


--
Removal and stowage of the 1553 Bus Terminator Connector Assy (P/N 1F46317-1) from Node 2 connector J81 (1553B channel A);


--
Removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from jumper W5001 (1553B channel A);


--
Connection of jumper W5001 (1553B bus channel A) to the Node 2 Stbd bulkhead connector J81. 

Initial Conditions:

1. 
Columbus to Node 2 1553B channel A vestibule jumper has been moved near the worksite.
2. 
C&DH has been reconfigured to support 1553B channel A jumper installation.

3.
One (1) cap is located on the Node 2 bulkhead connector J81.

4.
One (1) cap is located on the 1553 jumper.

Final Conditions:
1. 
1553B Bus channel A jumper has been connected to Node 2 Stbd connector J81.

2.
One (1) cap has been removed from the Node 2 bulkhead connector J81 and has been stowed for return to the ground in the Orbiter.

3.
One (1) cap has been removed from the 1553 jumper and has been stowed for return to the ground in the Orbiter.

Operational Constraints:    

-- 
No Condensation on Bulkhead Connector 

The IVA crew shall verify that there is no condensation on the bulkhead connector before connecting the jumper. If condensation exists, the IVA crew must clean the surface prior to any connection activity.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements: 

-- 
1553B Channel A Jumper Availability 

The 1553 vestibule jumper (channel A) between Columbus and Node 2 shall be available to allow Columbus initial set-up. 


WIRE HARNESS REFERENCE DESIGNATOR:  W5001




WIRE HARNESS PART NUMBER:  1F46349-1

-- 
Data Jumper (1553 A) Protective Cap Stowage 

Stowage volume shall be provided for the protective cap (P/N NATC-PPC-N-25-0) removed from the data jumper (1553 A) that will be connected to Node 2 Stbd bulkhead connector J81. 

-- 
Node 2 1553B Channel A Connector Cap Stowage 

Stowage volume shall be provided for the 1553 Bus Terminator Connector Assy (P/N 1F46317-1) that has been removed from the Node 2 Stbd Bulkhead (J81)

Validation/Data Source Information:    

--
Drawing 1F46349-1, W5001 

-- 
N2-IC-AI-0004, Node 2 Mechanical ICD

1E.74.5.1    Remove and Stow Cap from Node 2 Stbd Bulkhead Connector J81

Description:    

The procedure consists of:


--
Removal of the 1553 Bus Terminator Connector Assy (P/N 1F46317-1) from the Node 2 Stbd bulkhead feedthrough J81 (1553B channel A);


--
Stowage of the untethered cap.

1E.74.5.2    Remove and Stow Protective Cap from Jumper W5001

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following 1553 jumper that will be connected to the Node 2 connector J81:

WIRE HARNESS REFERENCE DESIGNATOR: W5001

WIRE HARNESS PART NUMBER: 1F46349-1 

1E.74.5.3    Connect Jumper W5001 (1553 Channel A Data) to Node 2 Connector J81

Description:    

The procedure consists of the connection of the following 1553B jumper

WIRE HARNESS REFERENCE DESIGNATOR: W5001

WIRE HARNESS PART NUMBER: 1F46349-1 

on the Node 2 Stbd bulkhead connector J81. All channel A lines are in the same jumper; all channel B lines in the other jumper.

The buses are: 

--
CB INT BUS 1

--
CB INT BUS 2

--
LB PL-APM

--
LB CHECS-APM

--
ESA PL BUS

--
Columbus PWS

1E.74.6    Connect Columbus C&DH Jumper (1553 Channel A Buses, Columbus PWS, Data-N) (J08)
Time to Complete:    00:05

Resp Org:    ESA/EADS
Description:
The procedure consists of the following actions:


--
Removal of the protective cap (P/N NATC-RPC-N-25-9) from Columbus connector J08 (1553B channel A);


--
Removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from jumper W5001 (1553B channel A);


--
Connection of jumper W5001 (1553B bus channel A) to the Columbus port bulkhead connector J08.

Initial Conditions:
1.
Columbus to Node 2 1553B channel A vestibule jumper has been moved near the worksite.

2.
C&DH has been reconfigured to support 1553B channel A jumper installation.

3.
One (1) cap is located on the Columbus bulkhead connector J08.

4.
One (1) cap is located on the 1553 jumper.

Final Conditions:
1. 1553B Bus channel A jumper has been connected to the Columbus connector J08.
2. One (1) cap has been removed from the Columbus bulkhead connector J08.

3. One (1) cap has been removed from the 1553 jumper and has been stowed for return to the ground in the Orbiter.
Operational Constraints:    

--
Function 1E.74.4 Prepare C&DH for 1553 Data Bus Channel A IVA Reconfiguration Task must be performed before mating the 1553 data bus channel A jumper to connector J08 on the Columbus port bulkhead.

-- 
No Condensation on Bulkhead Connector 

The IVA crew shall verify that there is no condensation on the bulkhead connector before connecting the jumper. If condensation exists, the IVA crew must clean the surface prior to any connection activity.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements: 

--  
1553B Channel A Jumper Availability 

The 1553 vestibule jumper (channel A) between Columbus and Node 2 shall be available to allow Columbus initial set-up. 

WIRE HARNESS REFERENCE DESIGNATOR:  W5001

WIRE HARNESS PART NUMBER:  1F46349-1

--   
Data Jumper (1553 A) Protective Cap Stowage 

Stowage volume shall be provided for the protective cap (P/N NATC-PPC-N-25-0) removed from the data jumper (1553 A) that will be connected to Columbus port bulkhead connector J08. 



Validation/Data Source Information:
--   
Drawing 1F46349-1, W5001 

1E.74.6.1    Remove Cap from Columbus Port Bulkhead Connector J08

Description:    

The procedure consists of:


--
Removal of the protective cap (P/N NATC-RPC-N-25-9) from Columbus Port bulkhead connector J08 (1553B channel A);


1E.74.6.2    Remove and Stow Protective Cap from Jumper W5001

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following 1553 jumper that will be connected to the Columbus connector J08:

WIRE HARNESS REFERENCE DESIGNATOR: W5001

WIRE HARNESS PART NUMBER: 1F46349-1 

1E.74.6.3    Connect Jumper W5001 (1553 Channel A Data) to Columbus Connector J08

Description:    

The procedure consists of the connection of the following 1553B jumper

WIRE HARNESS REFERENCE DESIGNATOR: W5001

WIRE HARNESS PART NUMBER: 1F46349-1 

on the Columbus Port bulkhead connector J08. All channel A lines are in the same jumper; all channel B lines in the other jumper.

The buses are: 

--
CB INT BUS 1

--
CB INT BUS 2

--
LB PL-APM

--
LB CHECS-APM

--
ESA PL BUS

--
Columbus PWS

1E.74.7    Return C&DH to Nominal Operations after Completion of 1553 Channel A & B IVA Reconfiguration Tasks

Time to Complete:    00:10

Description:    

This function describes the steps that must be performed after connecting the permanent 1553 data bus channel A and B jumpers (W5001 and W5002, respectively) that run from the Node 2 starboard bulkhead to the Columbus port bulkhead.  These jumpers host channels A and B of multiple 1553 data buses that provide command and control capability for Columbus after activation during the Flight 1E stage.  More specifically, the following steps must be performed after mating W5001 to J08 and W5002 to J07 on the Columbus port bulkhead, completing 1553 data bus channels A and B feed through connections for these data buses between Node 2 and Columbus.

1.
Using the table below, issue commands to the specified MDMs to select channel A on the designated 1553 data buses for which the MDM is the corresponding bus controller.

2.
Using the table below, issue commands to the specified MDMs to enable auto channel switching for the designated 1553 data buses on which the MDM is the corresponding bus controller. 

3. Enable auto transition to diagnostic for the primary C&C and PL MDMs.
4. Enable BC Comm Failure via the primary C&C MDM

	MDM
	1553 Data Bus

	C&C
	CB INT-1

	C&C
	CB INT-2

	PL
	LB CHECS APM

	PL
	LB PL-APM


Initial Conditions:    

1. The primary C&C and PL MDMs are in their nominal operational state; auto transition to diagnostic is still disabled for these MDMs

2. The CCS BC Comm Failure FDIR is still disabled for the primary C&C MDM.

3.
No bus errors are occurring on the 1553 data buses listed in the table above for the currently selected channel (channel B), and channel switching is still inhibited for these 1553 data buses.

4.
W5001P08 has been mated to J08 on the Columbus port bulkhead and W5001P81 has been mated to J81 on Node 2 starboard port bulkhead, completing 1553 data bus channel A feed through connections for these data buses between Node 2 and Columbus.

5.
W5002P07 has been mated to J07 on the Columbus port bulkhead and W5002P93 has been mated to J93 on Node 2 starboard port bulkhead, completing 1553 data bus channel B feed through connections for these data buses between Node 2 and Columbus.

Final Conditions:
1.
Channel A has been selected on the 1553 data buses listed in the table above (no bus errors should be occurring), and channel switching is enabled for these 1553 data buses.

2.
The primary C&C and PL MDMs are in their nominal operational state; auto transition to diagnostic is enabled for these MDMs.

3. The CCS BC Comm Failure FDIR is enabled for the primary C&C MDM.

Operational Constraints:
--
Channel A Feedthrough Connections
W5001P08 must be mated to J08 on the Columbus port bulkhead and W5001P81 must be mated to J81 on Node 2 starboard bulkhead, completing 1553 data bus channel A feed through connections for these data buses between Node 2 and Columbus before executing this function.

--
Channel B Feedthrough Connections
W5002P07 must be mated to J07 on the Columbus port bulkhead and W5002P93 must be mated to J93 on Node 2 starboard bulkhead, completing 1553 data bus channel B feed through connections for these data buses between Node 2 and Columbus before executing this function.

Assumptions:    

None

Critical Issues:
None

Resource Requirements:
None

Operational Requirements: 

None

Validation/Data Source Information:    

--
Sep 2003 Standard Out

--
CCS R4.5 CSCI SRS (S684-11034E), 05/15/2003
1E.74.7.1    PF402016.Command Specified MDMs to Select Channel A on Designated 1553 Data Buses 

Description:    

Perform the repeated function below on the primary C&C and PL MDMs and designated 1553 data buses given in the table above.

Refer to “RF402016.Select 1553 Data Bus Channel A(B)” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

1E.74.7.2    PF402017.Command specified MDMs to Enable Channel Switching on Designated 1553 Data Buses

Description:    

Perform the repeated function below on the primary C&C and PL MDMs and designated 1553 data buses given in the table above.

Refer to “RF402017.Enable/Inhibit 1553 Data Bus Channel Switching” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

1E.74.7.3    PF402018.Enable Auto Transition to Diagnostic for Specified MDMs

Description:    

Perform the repeated function for the primary C&C and PL MDMs.

Refer to “RF402018.Enable/Disable Auto Transition to Diagnostic” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

1E.74.7.4    Enable BC Comm Failure FDIR via Primary C&C MDM 

Description:    

The crew or ground issues a command to the primary C&C MDM to enable the CCS BC Comm Failure FDIR.  Then the crew or ground verifies that the command executed successfully.

1E.74.7.4.1    Command Primary C&C MDM to Enable BC Comm Failure FDIR

Command/Telemetry PUI:    

Name:  BC Comm Failure Enable/Disable
PUI:  RPUI PD24741 / SPUI LADP01MDC443L
Command/Expected Value:    

Logical Destination Processor = AH (Prim C&C or Hot C&C = 10)

Enable/Disable Indicator = 1H (Enable = 1)

1E.74.7.4.2    Verify BC Comm Failure FDIR is Enabled 

Command/Telemetry PUI:    

Name:  CVT BC communication failure enb/dsbl flag OR Prim_CCS_BC_Comm_Fail_Enbl_Dsbl_Flag
PUI:  RPUI PD24740 / SPUI LADP01MDCTJVJ
Command/Expected Value:    

Enable/Disable = 1H (True – Enabled = 1)

3.6.80 PF.SODF.REMOVE NODE 2 STARBOARD ACBM CPAS (4)

1E.75    PF.SODF.REMOVE NODE 2 STARBOARD ACBM CPAS (4)

Resp Org:    Boeing Flight Operations

Description:

This function removes the four CPAs on the Node 2 Starboard ACBM.  The referenced SODF procedure also verifies the specified RPCs are open and that the proper power safety inhibits are in place in preparation for removal of the CBM CPAs via IVA.  

(SODF: S&M: NOMINAL: VESTIBULE: 1.101 CBM CONTROLLER PANEL ASSEMBLY REMOVAL - GENERIC:  Edition – 03/08/02)

Deltas:

Initial Conditions:

1.
The Node 2 Starboard CBM Center Disk has been removed.

2.
The Node 2 Starboard hatch is open.

3.
The Node 2 Starboard CPAs are in the launch configuration.

4.
All cable connections are present to the CPAs.

5.
Power has been removed from the CPAs following Columbus berthing by opening the following switches:  RPCM N2NAD-1B4B-A, RPCs 13, 14, 15, 16 and RPCM N2ZEN2B3A-B, RPCs 13, 14, 15, 16.  

Final Conditions:

1.
The 4 CPAs have been removed from the Node 2 Starboard/Columbus vestibule.

2.
Connecting cables are capped with protective dust caps.

3.6.81 Connect TCS Jumpers

1E.76    Connect TCS Jumpers

Resp Org:    Boeing Flight Operations

Description:    

This function covers the installation of the four Internal Thermal Control System LTL and MTL vestibule jumpers between Node 2 and the Columbus module. 

The Columbus ITCS fluid lines are filled (at launch) and connected to Node 2 via four vestibule jumpers, which are installed during this procedure. These jumpers are fitted with female QD’s at either end, which are mated with the corresponding male QD at the Node 2 and Columbus bulkheads. These connections will serve to integrate the Columbus ITCS loop with the IFHXs mounted on Node 2, thereby allowing for initial activation of the Columbus ITCS loop and subsequent thermal conditioning of the equipment in the Columbus module.

Initial Conditions:
1.
Columbus ITCS loop filled at launch.

2.
Columbus to Node 2 ITCS vestibule jumpers (4) are filled at launch, but not connected.

3.
Columbus ITCS loop not activated.

4.
Columbus LT and MT IFHX inlet bypass valve and outlet isolation valves are configured to bypass and closed positions, respectively.
5.
Node 2/Columbus MTL and LTL passive lines are connected to Node 2 MTL.
Final Conditions:
1.
Node 2 to Columbus vestibule jumpers are connected.

2.
Columbus ITCS loop configured to allow ITCS flow to the respective IFHX’s once the loop is activated.

3.
Columbus LT and MT IFHX inlet bypass valve and outlet isolation valves are configured to bypass and closed positions, respectively.

4.
Protective caps from jumpers and bulkhead fittings placed in Ziploc bags and stowed in VOK.

5.
Node 2/Columbus MTL and LTL passive lines are demated from Node 2 MTL.
Operational Constraints:
--
Fluid Jumper Installation Sequence

Due to the close proximity of the TCS QDs to the large IMV ducts and the fact that difficulty has been encountered (during ground testing) when attempting to connect the TCS QDs when the IMV jumper is installed, it is recommended that the fluid jumpers be installed prior to installation of the IMV ducts.  This constraint was identified during Node 1 to MPLM integration testing.
1E.76.1    Decouple Columbus TCS Lines from Node 2 TCS MTL Loop
Time to Complete: 00:45

Resp Org:    NASA-MSFC/Alenia

Description:
The procedure consists of de-coupling the Node 2 MTL lines from the Columbus LT and MT lines according to the following steps:

--
Open panel NOD2S0-11 (on Stbd Alcove) to access Columbus MTL passive line;

--
De-mate the QD connecting Node 2 MTL to Columbus LTL;

--
Cap Node 2 male QD and Columbus line female QD;

--
Close Node 2 panel NOD2S0-11;

--
Tilt Node 2 Deck Stowage Rack to access the Columbus LTL passive line;

--
De-mate the QD connecting Node 2 MTL to Columbus MTL;

--
Cap Node 2 male QD and Columbus line female QD;

--
Restore Node 2 Deck Stowage rack position.

Initial Conditions:
1.
Node 2 to Columbus TCS Vestibule Jumpers have not been installed.

2.
Node 2 to Columbus TCS lines are coupled.

Final Conditions:
1.
Node 2 to Columbus Vestibule jumpers have not been connected.

2.
Node 2 TCS MTL lines have been decoupled from Columbus passive lines.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None
Validation/Data Source Information:    

--
N2-TN-AI-0088, PRESSURE EFFECTS OF TEMPERATURE VARIATION IN ISOLATED WATER LINES,  01-07-2000
1E.76.1.1    Tilt Node 2 Deck Stowage Rack to Access Node 2 / Columbus LTL Passive Line QD

Description:    

This procedure consists of accessing the QD connecting the Columbus LTL passive line to the Node 2 MTL. The following tasks shall be performed:

--
Temporary tilt the Node 2 Deck Stowage rack;

--
Remove the FDS beta clothe from Node 2 Starboard-Deck Standoff.

1E.76.1.2    Demate Node 2 / Columbus LTL Passive Line QD

Description:    

This procedure consists of demating the QD connecting the Columbus LTL passive line to the Node 2 MTL. The half male QD will remain fixed on the support bracket, while the female QD will be fixed (ty-rap) on the surrounding secondary structure.

Operational Constraints:    

--   
Node 2 / Columbus passive lines QDs demating 

The Node 2 / Columbus passive lines QDs must be demated prior to performing the connection of the TCS water jumpers at Bulkhead interfaces between Node 2 and Columbus to avoid physical connection between the Node 2 MTL and Columbus MTL and LTL accumulators while operating. This could cause undesirable transistors effects on Node 2 and Columbus TCS items.

--    Node 2 / Columbus passive lines QDs remate for delay in vestibule outfitting 

In developing this function, it was assumed that the Node 2 to Columbus TCS vestibule jumpers would be mated immediately following the de-mate of the Node 2 / Columbus passive line QDs. The intent was to minimize the period of time that the passive lines were isolated from an expansion path to an accumulator. Analysis conducted by Alenia (Reference N2-TN-AI-0088) showed that a temperature differential of 10 degrees F inside of Node 2 would result in an internal fluid line pressure that was still within the acceptable pressure range. As a result, it was concluded that de-mating of the Node 2 / Columbus passive line QDs may be performed up to 48 hours prior to connection of the TCS vestibule jumper connection. 

If mating of the vestibule jumpers is significantly delayed (> 24 hours), it is recommended that the Node 2 / Columbus passive line QDs be remated to provide the thermal expansion function for the portion of both the Columbus MTL and LTL inside Node 2 by the Node 2 ITCS accumulators. 

It is also recommended that the Node 2 internal air temperature be maintained in a stable range whenever the passive lines are isolated. 

Since the analysis was only conducted assuming a 10 degree F temperature differential, if an internal temperature increase greater than 10 degrees F is experienced or if Node 2 internal temperature can not be controlled (e.g. due to a CCAA failure) at any time while the passive line is isolated from an expansion path, an expansion path should immediately be provided, either via remating the Node 2 / Columbus passive line QDs or connection of the vestibule jumpers. 

1E.76.1.3    Unstow and Install Plug on Columbus LTL Passive Line QD

Description:    

This procedure consists of unstowing and installing the plug (P/N 683-16348-811) on the Columbus female QD. This is performed to guarantee the nominal dual barrier on the Columbus Low Temperature Loop while nominally operating.

Operational Requirements: 

--  
Columbus LTL Passive line Plug Availability

One plug (P/N 683-16348-811) shall be available to be connected to the Columbus LTL Passive line Female QD after demating from Node 2 MT loop

1E.76.1.4    Unstow and Install Cap on Node 2 LTL Passive Line QD

Description:    

This procedure consists of unstowing and installing the Cap (P/N 683-16348-810) on the Node 2 male QD. This is performed to guarantee the nominal dual barrier on the Node 2 Moderate Temperature Loop while nominally operating.

Operational Requirements: 

--   
Node 2 MTL line Cap Availability 

One plug (P/N 683-16348-810) shall be available to be connected to the Node 2 MTL Passive line Male QD after demating from Columbus LTL passive line

1E.76.1.5    Restore Node 2 Deck Stowage Rack Nominal Position After Demating Node 2 / Columbus LTL Passive Line QD

Description:    

This procedure consists of reinstalling the FDS Beta cloth on Node 2 Starboard Deck Standoff and returning the rack to its nominal position once the Node 2 MTL has been decoupled from Columbus LTL passive line.

1E.76.1.6    Remove Panel to Access Node 2 / Columbus MTL Passive Line QD

Description:    

This procedure consists of removing and temporarily stowing the Node 2 panel NOD2S0-11 from Node 2 Starboard Alcove in order to access the QD connecting the Columbus MTL passive line to the Node 2 MTL. The Node 2 panel is removed by operating Quick lock bolts, which are captive to the panel itself.

1E.76.1.7    Demate Node 2 / Columbus MTL Passive Line QD

Description:    

This procedure consists of demating the QD connecting the Columbus MTL passive line to the Node 2 MTL. The half male QD will remain fixed on the support bracket, while the female QD will be fixed (tie-wrapped) to the surrounding secondary structure.

Operational Constraints:    

--   
Node 2 / Columbus passive lines QDs demating 

The Node 2 / Columbus passive lines QDs must be demated prior to perform the TCS water jumpers connection at Bulkhead interfaces between Node 2 and Columbus to avoid physical connection between the Node 2 MTL and Columbus MTL and LTL accumulators while operating. This could cause undesirable transistors effects on Node 2 and Columbus TCS items.

1E.76.1.8    Unstow and Install Plug on Columbus MTL Passive Line QD

Description:    

This procedure consists of unstowing and installing the plug (P/N 683-16348-811) on the Columbus female QD. This is performed to guarantee the nominal dual barrier on the Columbus Moderate Temperature Loop while nominally operating.

Operational Requirements: 

--   
Columbus MTL Passive line Plug Availability

One plug (P/N 683-16348-811) shall be available to be connected to the Columbus MTL Passive line Female QD after demating from Node 2 MT loop.

1E.76.1.9    Unstow and Install Cap on Node 2 MTL Passive Line QD

Description:    

This procedure consists of unstowing and installing the Cap (P/N 683-16348-810) on the Node 2 male QD. This is performed to guarantee the nominal dual barrier on the Node 2 Moderate Temperature Loop while nominally operating.

Operational Requirements: 

--   
Node 2 MTL line Cap Availability 
One plug (P/N 683-16348-810) shall be available to be connected to the Node 2 MTL Passive line Male QD after demating from Columbus MTL passive line.

1E.76.1.10    Reinstall Panel After Demating Node 2 / Columbus MTL Passive Line QD

Description:    

This procedure consists of reinstalling the Node 2 panel NOD2S0-11 after the Columbus MTL Passive line has been decoupled from Node 2 MTL. The Node 2 panel is reinstalled by fastening the Quick Lock bolts (captive on the panel itself).

1E.76.2    Connect Node 2 TCS LTL Supply and Return Jumpers (A02, A05)

Time to Complete: 00:10

Resp Org:    NASA-MSFC/Alenia
Description:
This procedure consists of removing and stowing the Caps on Node 2 Stbd receptacle A2 and A5 and of connecting the relevant Node 2 to Columbus LTL vestibule jumpers as follows:

--
A2: LTL supply to Columbus;

--
A5: LTL return from Columbus.

Both LTL Vestibule return and supply jumpers are launched filled with water.

Initial Conditions:
1.
The Node 2 TCS has been reconfigured to allow the Columbus LTL vestibule connection (Node 2 passive lines LTL QDs demated and flex pipes fixed to the Node 2 structure);

2.
The Node 2 / Columbus Vestibule has been pressurized. 

Final Conditions:
1.
The Node 2 to Columbus LTL Vestibule jumpers have been installed.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
--   
LTL Jumpers availability 

The following TCS (LTL) vestibule jumpers to be connected to Node 2 Stbd bulkhead shall be available to allow Columbus initial set-up:


- P/N 683-13896-43 for LTL Supply to Columbus


- P/N 683-13896-44 for LTL Return from Columbus

--   
LTL jumpers caps stowage 

Stowage volume shall be provided for four caps (P/N 683-16348-810 and 683-16348-811) removed from the two LTL jumpers that will be connected on Node 2 Stbd bulkhead 

--   
Node 2 LTL Receptacle Caps Stowage 

Stowage volume shall be provided for two caps (P/N 683-16348-808) that have been removed from the Node 2 Stbd bulkhead receptacles A2 and A5

Validation/Data Source Information:
--   
Drawing 683-13896-43 

--   
Drawing 683-13896-44 

--   
N2-IC-AI-0004, Node 2 Mechanical ICD

1E.76.2.1    Remove Cap from Node 2 Stbd Bulkhead Connector A2 (LTL Supply to Columbus)

Description:    

The procedure consists of the de-mating and stowage of the cap (Quick Disconnect, P/N 683-16348-808) from Node 2 Stbd Bulkhead receptacle A2.
1E.76.2.1A    Place Node 2 Stbd Bulkhead Connector A2 Cap in Zip-Lock Bag 

Description:    

The crew places the protective cap (P/N 683-16348-808) in the zip-lock stowage bag for eventual placement in the VOK

1E.76.2.2    Remove Caps from LTL Supply Jumper

Description:    

The procedure consists of disconnecting the Caps (Quick Disconnect, P/N 683-16348-810 and 683-16348-811) from the TCS LTL Vestibule Jumper (P/N 683-13896-43) to be plugged on Node 2 Stbd Bulkhead receptacle A2.
1E.76.2.2A    Place LTL Supply Jumper Caps in Zip-Lock Bag 

Description:    

The crew places the protective caps (P/N 683-16348-810 or 683-16348-811) in the zip-lock stowage bag for eventual placement in the VOK

1E.76.2.3    Connect LTL Supply Jumper to Node 2 Receptacle A2

Description:    

The procedure consists of mating TCS LTL Vestibule jumper (P/N 683-13896-43) to Node 2 Stbd Bulkhead receptacle A2.

1E.76.2.4    Remove Cap from Node 2 Stbd Bulkhead Connector A5 (LTL Return from Columbus)

Description:    

The procedure consists of the de-mating of the cap (Quick Disconnect, P/N 683-16348-808) from Node 2 Stbd Bulkhead receptacle A5.

1E.76.2.4A    Place Node 2 Stbd Bulkhead Connector A5 Cap in Zip-Lock Bag 

Description:    

The crew places the protective cap (P/N 683-16348-808) in the zip-lock stowage bag for eventual placement in the VOK

1E.76.2.5    Remove Plugs from LTL Return Jumper

Description:    

The procedure consists of disconnecting the Caps (Quick Disconnect, P/N 683-16348-810 and 683-16348-811) from the TCS LTL Vestibule Jumper (P/N 683-13896-44) to be plugged on Node 2 Stbd Bulkhead receptacle A5.

1E.76.2.5A    Place LTL Return Jumper Caps in Zip-Lock Bag 

Description:    

The crew places the protective cap (P/N 683-16348-810 or 683-16348-811) in the zip-lock stowage bag for eventual placement in the VOK

1E.76.2.6    Connect LTL Return Jumper to Node 2 Receptacle A5

Description:    

The procedure consists of mating TCS LTL Vestibule jumper (P/N 683-13896-44) to Node 2 Stbd Bulkhead receptacle A5.

1E.76.3    Connect Columbus TCS LTL Supply and Return Jumpers (A02, A05)
Resp Org:    ESA/EADS
Description:
Once the Columbus LTL supply and return jumpers are installed on the respective Node 2 bulkhead QDs, the crew member will then remove the protective caps from the Columbus bulkhead QDs and LTL fluid jumpers and then connect the opposite end of the jumpers to the Columbus bulkhead QDs.

	Description
	Part Number

	LTL Supply Fluid Jumper
	P/N 683-13896-43

	LTL Return Fluid Jumper
	P/N 683-13896-44

	Protective Cap – Columbus End of LTL Supply Fluid Jumper 
	P/N 683-16348-810

	Protective Cap – Columbus End of LTL Return Fluid Jumper 
	P/N 683-16348-811

	Protective Cap – Columbus Bulkhead LTL Supply Connector (A02)
	P/N 683-16348-808

	Protective Cap – Columbus Bulkhead LTL Return Connector (A05)
	P/N 683-16348-808


Initial Conditions:
1.
Columbus ITCS loop not activated.

2.
LTL supply fluid jumper connected to Node 2 bulkhead at A02 connection, protective cap removed from the Columbus end of the jumper.

3.
LTL return fluid jumper connected to Node 2 bulkhead at A05 connection, protective cap removed from the Columbus end of the jumper.

4.
Protective caps in place on both the LTL supply and return connections (A02, A05) on the Columbus bulkhead.

Final Conditions:
1.
Columbus ITCS loop not activated.

2.
LTL supply fluid jumper connected to Node 2 bulkhead at A02 connection and to Columbus bulkhead at the A02 connection.

3.
LTL return fluid jumper connected to Node 2 bulkhead at A05 connection and to Columbus bulkhead at the A05 connection.

4.
Protective caps from LTL supply/return jumpers and from Columbus bulkhead connectors placed in zip-lock and stowed in VOK.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:


--
Stowage for (2) Columbus bulkhead ITCS connector protective caps

Return stowage shall be allocated for (2) Columbus bulkhead ITCS connector protective caps (P/N 683-16348-808) removed during Columbus to Node 2 vestibule outfitting



Validation/Data Source Information:
--
APM Operations Manual (COL-RIBRE-MA-0045), as of 27 January 2003
--
Appendix H (Node 2 / APM Vestibule Outfitting Analysis for Assembly Operations) of COL-RIBRE-AN-0028, as of 27 January 2003
1E.76.3.1    Connect Columbus TCS LTL Supply Jumper (A02)

1E.76.3.1.1    Remove Protective Cap from LTL Supply Connector A02 on the Columbus Bulkhead

Description:    

The crew removes the protective cap (P/N 683-16348-808) from the LTL Supply Connector QD (A02) located on the Columbus bulkhead near the IMV vent valve (A11)

1E.76.3.1.2    Place LTL Supply Columbus A02 Connector Cap in Zip-Lock Bag 

Description:    

The crew places the protective cap (P/N 683-16348-808) in the zip-lock stowage bag for eventual placement in the VOK

1E.76.3.1.5    Align and Mate LTL Supply Jumper to Columbus Bulkhead Connector A02

1E.76.3.1.5.1    Align LTL Supply Jumper Fluid Connector with A02 Receptacle on the Columbus Bulkhead

Description:    

The crew aligns the groove on the fluid connector with a tongue on the corresponding receptacle.  

1E.76.3.1.5.2    Push LTL Supply Jumper Fluid Connector onto Receptacle

Description:    

Once aligned, the crew pushes the connector onto the fluid receptacle.

1E.76.3.1.5.3    Turn LTL Supply Jumper Fluid Connector CW to Tighten

Description:    

The crew turns the fluid connector CW to tighten it.  The number of turns is dependent upon the size of the connector and will vary from two to eight turns.  When the connector collar snaps into place, the maximum number of turns has been reached and the connector is sufficiently tightened.

1E.76.3.2    Connect Columbus TCS LTL Return Jumper (A05)

1E.76.3.2.1    Remove Protective Cap from LTL Return Connector A05 on the Columbus Bulkhead

Description:    

The crew removes the protective cap (P/N 683-16348-808) from the LTL Return Connector QD (A05) located on the Columbus bulkhead near the IMV vent valve (A11).

1E.76.3.2.2    Place LTL Return Columbus A05 Connector Cap in Zip-Lock Bag 

Description:    

The crew places the protective cap (P/N 683-16348-808) in the zip-lock stowage bag for eventual placement in the VOK.

1E.76.3.2.5    Align and Mate LTL Return Jumper to Columbus Bulkhead Connector A05

1E.76.3.2.5.1    Align LTL Return Jumper Fluid Connector with A05 Receptacle on the Columbus Bulkhead

Description:    

The crew aligns the groove on the fluid connector with a tongue on the corresponding receptacle.  

1E.76.3.2.5.2    Push LTL Return Jumper Fluid Connector onto Receptacle

Description:    

Once aligned, the crew pushes the connector onto the fluid receptacle.

1E.76.3.2.5.3    Turn LTL Return Jumper Fluid Connector CW to Tighten

Description:    

The crew turns the fluid connector CW to tighten it.  The number of turns is dependent upon the size of the connector and will vary from two to eight turns.  When the connector collar snaps into place, the maximum number of turns has been reached and the connector is sufficiently tightened.

1E.76.4    Connect Node 2 TCS MTL Supply and Return Jumpers (A09, A12)

Time to Complete: 00:10

Resp Org:    NASA-MSFC/Alenia
Description:
This procedure consists of removing and stowing the Caps on Node 2 Stbd receptacle A9 and A12 and of connecting the relevant Node 2 to Columbus MTL vestibule jumpers as follows:

--
A9: MTL supply to Columbus;

--
A12: MTL return from Columbus.

Both MTL Vestibule return and supply jumpers are launched filled with water.

Initial Conditions:
1.
The Node 2 TCS has been reconfigured to allow the Columbus MTL vestibule connection (Node 2 passive lines MTL QDs demated and flex pipes fixed to the Node 2 structure).

2.
The Node 2 / Columbus Vestibule has been pressurized. 

Final Conditions:
1.
The Node 2 to Columbus MTL TCS jumpers have been installed.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:

None

Operational Requirements: 

--  
MTL Jumpers availability Resource Requirement

The following TCS (MTL) vestibule jumpers to be connected to Node 2 Stbd bulkhead shall be available to allow Columbus initial set-up:

-
P/N 683-13871-3 for MTL Supply to Columbus

-
P/N 683-13871-4 for MTL Return from Columbus

--   
MTL jumpers caps stowage 

Stowage volume shall be provided for four caps (P/N 683-16348-810 and 683-16348-811) removed from the two MTL jumpers that will be connected on Node 2 Stbd bulkhead.

--   
Node 2 MTL Receptacle Caps Stowage 

Stowage volume shall be provided for two caps (P/N 682-16348-808) that have been removed from the Node 2 Stbd bulkhead receptacles A9 and A12.

Validation/Data Source Information:     

--   
Drawing 683-13871-3 

--   
Drawing 683-13871-4 

--   
N2-IC-AI-0004, Node 2 Mechanical ICD

1E.76.4.1    Remove Cap from Node 2 Stbd Bulkhead Connector A9 (MTL Supply to Columbus)

Description:    

The procedure consists of the de-mating of the cap (Quick Disconnect, P/N 683-16348-808) from Node 2 Stbd Bulkhead receptacle A9.

1E.76.4.1A    Place Node 2 Stbd Bulkhead Connector A9 Cap in Zip-Lock Bag 

Description:    

The crew places the protective cap (P/N 683-16348-808) in the zip-lock stowage bag for eventual placement in the VOK

1E.76.4.2    Remove Plugs from MTL Supply Jumper

Description:    

The procedure consists of disconnecting the Caps (Quick Disconnect, P/N 683-16348-810 and 683-16348-811) from the TCS MTL Vestibule Jumper (P/N 683-13871-3) to be plugged on Node 2 Stbd Bulkhead receptacle A9.

1E.76.4.2A    Place MTL Supply Jumper Caps in Zip-Lock Bag 

Description:    

The crew places the protective caps (P/N 683-16348-810 or 683-16348-811) in the zip-lock stowage bag for eventual placement in the VOK

1E.76.4.3    Connect MTL Supply Jumper to Node 2 Receptacle A09

Description:    

The procedure consists of mating TCS MTL Vestibule jumper (P/N 683-13871-33) to Node 2 Stbd Bulkhead receptacle A9.

1E.76.4.4    Remove Cap from Node 2 Stbd Bulkhead Connector A12 (MTL Return from Columbus)

Description:    

The procedure consists of the de-mating of the cap (Quick Disconnect, P/N 683-16348-808) from Node 2 Stbd Bulkhead receptacle A12.

1E.76.4.4A    Place Node 2 Stbd Bulkhead Connector A12 Cap in Zip-Lock Bag 

Description:    

The crew places the protective cap (P/N 683-16348-808) in the zip-lock stowage bag for eventual placement in the VOK

1E.76.4.5    Remove Caps from MTL Return Jumper

Description:    

The procedure consists of disconnecting the Caps (Quick Disconnect, P/N 683-16348-810 and 16348-811) from the TCS MTL Vestibule Jumper (P/N 683-13871-4) to be plugged on Node 2 Stbd Bulkhead receptacle A12.

1E.76.4.5A    Place MTL Return Jumper Caps in Zip-Lock Bag 

Description:    

The crew places the protective cap (P/N 683-16348-810 or 683-16348-811) in the zip-lock stowage bag for eventual placement in the VOK

1E.76.4.6    Connect MTL Return Jumper to Node 2 Receptacle A12

Description:    

The procedure consists of mating TCS MTL Vestibule jumper (P/N 683-13871-4) to Node 2 Stbd Bulkhead receptacle A12.

1E.76.5    Connect Columbus TCS MTL Supply and Return Jumpers (A09, A12)
Resp Org:    ESA/EADS
Description:
Once the Columbus MTL supply and return jumpers are installed on the respective Node 2 bulkhead QDs, the crew member will then remove the protective caps from the Columbus bulkhead QDs and MTL fluid jumpers and then connect the opposite end of the jumpers to the Columbus bulkhead QDs.

	Item
	Part Number

	MTL Supply Fluid Jumper
	P/N 683-13871-3

	MTL Return Fluid Jumper
	P/N 683-13871-4

	Protective Cap – Columbus End of MTL Supply Fluid Jumper 
	P/N 683-16348-810

	Protective Cap – Columbus End of MTL Return Fluid Jumper 
	P/N 683-16348-811

	Protective Cap – Columbus Bulkhead MTL Supply Connector (A09)
	P/N 682-16348-808

	Protective Cap – Columbus Bulkhead MTL Return Connector (A12)
	P/N 682-16348-808


Initial Conditions:
1.
Columbus ITCS loop not activated.

2.
MTL supply fluid jumper connected to Node 2 bulkhead at A09 connection, protective cap removed from the Columbus end of the jumper.

3.
MTL return fluid jumper connected to Node 2 bulkhead at A12 connection, protective cap removed from the Columbus end of the jumper.

4.
Protective caps in place on both the MTL supply and return connections (A09, A12) on the Columbus bulkhead.

Final Conditions:
1.
Columbus ITCS loop not activated.

2.
MTL supply fluid jumper connected to Node 2 bulkhead at A09 connection and to Columbus bulkhead at the A09 connection.

3.
MTL return fluid jumper connected to Node 2 bulkhead at A05 connection and to Columbus bulkhead at the A12 connection.

4.
Protective caps from MTL supply/return jumpers and from Columbus bulkhead connectors placed in zip-lock and stowed in VOK.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:


--
Stowage for (2) Columbus bulkhead ITCS connector protective caps

Return stowage shall be allocated for (2) Columbus bulkhead ITCS connector protective caps (P/N 682-16348-808) removed during Columbus to Node 2 vestibule outfitting.



Validation/Data Source Information:
--
APM Operations Manual (COL-RIBRE-MA-0045), as of 27 January 2003
--
Appendix H (Node 2 / APM Vestibule Outfitting Analysis for Assembly Operations) of COL-RIBRE-AN-0028, as of 27 January 2003
1E.76.5.1    Connect Columbus TCS MTL Supply Jumper (A09)

1E.76.5.1.1    Remove Protective Cap from MTL Supply Connector A09 on the Columbus Bulkhead

Description:    

The crew removes the protective cap (P/N 682-16348-808) from the MTL Supply Connector QD (A09) located on the Columbus bulkhead near the IMV vent valve (A04)

1E.76.5.1.2    Place MTL Supply Columbus A09 Connector Cap in Zip-Lock Bag 

Description:    

The crew places the protective cap (P/N 682-16348-808) in the zip-lock stowage bag for eventual placement in the VOK







1E.76.5.1.5    Align and Mate MTL Supply Jumper to Columbus Bulkhead Connector A09

1E.76.5.1.5.1    Align MTL Supply Jumper Fluid Connector with A09 Receptacle on the Columbus Bulkhead

Description:    

The crew aligns the groove on the fluid connector with a tongue on the corresponding receptacle.  

1E.76.5.1.5.2    Push MTL Supply Jumper Fluid Connector onto Receptacle

Description:    

Once aligned, the crew pushes the connector onto the fluid receptacle.

1E.76.5.1.5.3    Turn MTL Supply Jumper Fluid Connector CW to Tighten

Description:    

The crew turns the fluid connector CW to tighten it.  The number of turns is dependent upon the size of the connector and will vary from two to eight turns.  When the connector collar snaps into place, the maximum number of turns has been reached and the connector is sufficiently tightened.

1E.76.5.2    Connect Columbus TCS MTL Return Jumper (A12)

1E.76.5.2.1    Remove Protective Cap from MTL Return Connector A12 on the Columbus Bulkhead

Description:    

The crew removes the protective cap (P/N 682-16348-808) from the MTL Return Connector QD (A12) located on the Columbus bulkhead near the IMV vent valve (A04)
1E.76.5.2.2    Place MTL Return Columbus A12 Connector Cap in Zip-Lock Bag 

Description:    

The crew places the protective cap (P/N 682-16348-808) in the zip-lock stowage bag for eventual placement in the VOK







1E.76.5.2.5    Align and Mate MTL Return Jumper to Columbus Bulkhead Connector A12

1E.76.5.2.5.1    Align MTL Return Jumper Fluid Connector with A12 Receptacle on the Columbus Bulkhead

Description:    

The crew aligns the groove on the fluid connector with a tongue on the corresponding receptacle.  

1E.76.5.2.5.2    Push MTL Return Jumper Fluid Connector onto Receptacle

Description:    

Once aligned, the crew pushes the connector onto the fluid receptacle.

1E.76.5.2.5.3    Turn MTL Return Jumper Fluid Connector CW to Tighten

Description:    

The crew turns the fluid connector CW to tighten it.  The number of turns is dependent upon the size of the connector and will vary from two to eight turns.  When the connector collar snaps into place, the maximum number of turns has been reached and the connector is sufficiently tightened.

1E.76.6    Stow Zip-Lock Bag (with Connector Caps) in VOK

Resp Org:    ESA/EADS
Description:    

After removal, the protective caps (placed in zip-lock bag) are stowed in the VOK Cargo Transfer Bag. They will subsequently be retrieved from the VOK and temporarily stored on Node 2 until the first available flight can return them to the ground.

3.6.82  Connect Fiber Optic Jumpers

1E.77    Connect Fiber Optic Jumpers

Resp Org:    Boeing Flight Operations

Description:    

The procedure input describes the umbilical connections between the Node 2 and Columbus for the Fiber Optic 1 and 2 Jumpers.

1E.77.1    Connect Node 2 Fiber Optic 1 Jumper (J83)

Time to Complete:   00:05

Resp Org:    NASA-MSFC/Alenia
Description:
This procedure consists of removing and stowing the Node 2 Stbd Connector Cap (J83) at the Node 2 Stbd bulkhead and of connecting the relevant jumper between Node 2 Stbd and Columbus bulkheads.

Initial Conditions:

1.
A cap is installed on Node 2 Stbd bulkhead receptacle J83.

2.
A cap is installed on the Node 2 side of Columbus Fiber Optic 1 Jumper.

3.
Columbus to Node 2 Fiber Optic 1 Vestibule jumper is located at the worksite.

Final Conditions:

1.
The Node 2 to Columbus Fiber Optic 1 Jumper has been installed to Node 2.

2.
Node 2 Fiber Optic 1 Jumper connector cap has been removed and stowed.

3.
Node 2 Stbd bulkhead receptacle J83 connector cap has been removed and stowed.

Operational Constraints:    

--   
No condensation on bulkhead connectors 

The IVA Crew shall verify that there is not condensation on the bulkhead connectors before connecting the jumper. If condensation exists, the IVA Crew must clean the surface prior to jumper connection.

--   
Fiber Optic Cable Bend Radius

The minumum allowable bend radius of the fiber optic cables is 2 inches as documented in SSP 50184 Rev B.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:     

--   
Fiber Optic-1 Jumper availability

The following Avionics vestibule jumper (Fiber Optic) to be connected to Node 2 Stbd bulkhead shall be available to allow Columbus initial set-up.



WIRE HARNESS REFERENCE DESIGNATOR: W5009




WIRE HARNESS PART NUMBER:  1F46365-1

--   
Fiber Optic-1 jumper protective cap stowage 

Stowage volume shall be provided for one protective cap (P/N NATC-PPC-N-25-0) removed from the Fiber Optic-1 jumper that will be connected on Node 2 Stbd bulkhead connector J83 

--   
Node 2 Stbd bulkhead Connector Cap Stowage 

Stowage volume shall be provided for one protective cap (P/N NATC-RPC-N-25-0) that has been removed from the Node 2 Stbd bulkhead instrumentation connector J83

Validation/Data Source Information:     

--   
Drawing 1F46365-1, W5009

--   
N2-IC-AI-0004, Node 2 Mechanical ICD

--
SSP 50184 Rev B

1E.77.1.1    Remove and Stow Cap from Node 2 Stbd Bulkhead Connector J83

Description:    

The procedure consists of the following:

--
Removal of the protective cap (P/N NATC-RPC-N-25-0) from Node 2 Stbd bulkhead feedthrough J83;


--
Stowage of the untethered cap.

1E.77.1.2    Remove and Stow Protective Cap from Jumper W5009

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following instrumentation jumper that will be connected to the Node 2 connector J83:

WIRE HARNESS REFERENCE DESIGNATOR: W5009

WIRE HARNESS PART NUMBER: 1F46365-1

1E.77.1.3    Connect Jumper W5009 (Ethernet) to Node 2 Connector J83

Description:    

The procedure consists of the connection of the following instrumentation jumper to Node 2 Stbd bulkhead, connector J83.

WIRE HARNESS REFERENCE DESIGNATOR: W5009

WIRE HARNESS PART NUMBER: 1F46365-1 

1E.77.2    Connect Columbus Fiber Optic 1 Jumper (J10)

Time to Complete:    00:05

Resp Org:    ESA/EADS
Description:    

This procedure consists of removing and stowing the Connector Cap (J10) at the Columbus bulkhead and of connecting the relevant jumper between Node 2 and Columbus.

Initial Conditions:
1.
A cap is installed on Columbus bulkhead receptacle J10.

2.
A cap is installed on the Columbus side of the Columbus Fiber Optic 1 Jumper.

3.
Columbus Fiber Optic 1 jumper is located at the worksite.

Final Conditions:

1.
The Node 2 to Columbus Fiber Optic 1 Jumper has been installed to Columbus.

2.
Columbus Fiber Optic jumper connector cap has been removed and stowed for return to ground.

3.
Columbus bulkhead cap has been removed 
Operational Constraints:    

--   
No condensation on bulkhead connectors 

The IVA Crew shall verify that there is no condensation on the bulkhead connectors before connecting the jumper. If condensation exists, the IVA Crew must clean the surface prior to jumper connection.

--   
Fiber Optic Cable Bend Radius

The minumum allowable bend radius of the fiber optic cables is 2 inches as documented in SSP 50184 Rev B.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
--  
Fiber Optic-1 Jumper availability

The following Avionics vestibule jumper (Fiber Optic) shall be available to allow Columbus initial set-up.

WIRE HARNESS REFERENCE DESIGNATOR:  W5009

WIRE HARNESS PART NUMBER:  1F46365-1

--
Columbus Fiber Optic 1 Jumper Connector Cap Stowage 

Stowage volume shall be provided for one protective cap (P/N NATC-PPC-N-25-0) that has been removed from the Columbus Fiber Optic 1 Jumper.

Validation/Data Source Information:       

None

1E.77.2.1    Remove Cap from Columbus Bulkhead Connector J10

Description:    

The procedure consists of the following:


--
Removal of the protective cap (P/N NATC-RPC-N25-9) from Columbus bulkhead connector J10;


--
The cap is tethered so stowage is not required.

1E.77.2.2    Remove and Stow Protective Cap from Jumper W5009

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following instrumentation jumper that will be connected to the Columbus bulkhead connector J10:

WIRE HARNESS REFERENCE DESIGNATOR: W5009

WIRE HARNESS PART NUMBER: 1F46365-1

1E.77.2.3    Connect Jumper W5009 (Ethernet) to Columbus Connector J10

Description:    

The procedure consists of the connection of the following instrumentation jumper to Columbus bulkhead, connector J10.

WIRE HARNESS REFERENCE DESIGNATOR: W5009

WIRE HARNESS PART NUMBER: 1F46365-1 

1E.77.3    Connect Node 2 Fiber Optic 2 Jumper (J90)

Time to Complete:   00:05

Resp Org:    NASA-MSFC/Alenia
Description:
This procedure consists of removing and stowing the Node 2 Stbd Connector Cap (J90) at the Node 2 Stbd bulkhead and of connecting the relevant jumper between Node 2 Stbd and Columbus bulkheads.

Initial Conditions:

1.
A Cap is installed on Node 2 Stbd bulkhead receptacle J90.

2.
A cap is installed on the Node 2 side of the Columbus Fiber Optic 2 jumper.

3.
Columbus to Node 2 Fiber Optic 2 Vestibule jumper is located at the worksite.

Final Conditions:

1.
The Node 2 to Columbus Fiber Optic 2 Jumper has been installed to Node 2

2.
Node 2 Fiber Optic connector cap has been removed and stowed

3.
Node 2 Stbd bulkhead receptacle J90 connector cap has been removed and stowed

Operational Constraints:    

--   
No condensation on bulkhead connectors 

The IVA Crew shall verify that there is not condensation on the bulkhead connectors before connecting the jumper. If condensation exists, the IVA Crew must clean the surface prior to jumper connection.

--   
Fiber Optic Cable Bend Radius

The minumum allowable bend radius of the fiber optic cables is 2 inches as documented in SSP 50184 Rev B.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:    

 --  
Fiber Optic-2 Jumper availability

The following Avionics vestibule jumper (Fiber Optic) to be connected to Node 2 Stbd bulkhead shall be available to allow Columbus initial set-up.



WIRE HARNESS REFERENCE DESIGNATOR:  W5004



WIRE HARNESS PART NUMBER:  1F46355-1

--   
Fiber Optic-2 jumper protective caps stowage 

Stowage volume shall be provided for two protective caps (P/N NATC-PPC-N-25-0) removed from the Fiber Optic-1 jumper that will be connected on Node 2 Stbd bulkhead connector J90 

--   
Node 2 Fiber Optic-2 Connector Cap Stowage 

Stowage volume shall be provided for one protective cap (P/N NATC-RPC-N-25-0) that has been removed from the Node 2 Stbd bulkhead instrumentation connectors J90

Validation/Data Source Information:     

--   
N2-IC-AI-0004, Node 2 Mechanical ICD

--   
Drawing 1F46355-1, W5004

--
SSP 50184 Rev B

1E.77.3.1    Remove and Stow Cap from Node 2 Stbd Bulkhead Connector J90

Description:    

The procedure consists of the following:

--
Removal of the protective cap (P/N NATC-RPC-N-25-0) from Node 2 Stbd bulkhead feedthrough J90;

--
Stowage of the untethered cap.

1E.77.3.2    Remove and Stow Protective Cap from Jumper W5004

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following instrumentation jumper that will be connected to the Node 2 connector J90:

WIRE HARNESS REFERENCE DESIGNATOR: W5004

WIRE HARNESS PART NUMBER: 1F46355-1

1E.77.3.3    Connect Jumper W5004 (Fiber Optic 2) to Node 2 Connector J90

Description:    

The procedure consists of the connection of the following instrumentation jumper to Node 2 Stbd bulkhead, connector J90.

WIRE HARNESS REFERENCE DESIGNATOR: W5004

WIRE HARNESS PART NUMBER: 1F46355-1 

1E.77.4    Connect Columbus Fiber Optic 2 Jumper (J11)

Time to Complete:   00:05

Resp Org:    ESA/EADS
Description:    

This procedure consists of removing and stowing the Connector Cap (J11) at the Columbus bulkhead and of connecting the relevant jumper between Node 2 and Columbus.

Initial Conditions:
1.
A Cap is installed on Columbus bulkhead receptacle J11.

2.
A cap is installed on the Columbus side of the Columbus Fiber Optic 2 Jumper.

3.
Columbus Fiber Optic 2 jumper located at worksite.

Final Conditions:
1.  
The Node 2 to Columbus Fiber Optic 2 Jumper has been installed to Columbus.

2.
Columbus Fiber Optic jumper connector cap has been removed and stowed.

3.
Columbus bulkhead cap has been removed 
Operational Constraints:    

--   
No condensation on bulkhead connectors 

The IVA Crew shall verify that there is no condensation on the bulkhead connectors before connecting the jumper. If condensation exists, the IVA Crew must clean the surface prior to jumper connection.

--   
Fiber Optic Cable Bend Radius

The minumum allowable bend radius of the fiber optic cables is 2 inches as documented in SSP 50184 Rev B.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
--   
Fiber Optic-2 Jumper availability

The following Avionics vestibule jumper (Fiber Optic) shall be available to allow Columbus initial set-up.



WIRE HARNESS REFERENCE DESIGNATOR:  W5004



WIRE HARNESS PART NUMBER:  1F46355-1

--   
Columbus Fiber Optic 2 Jumper Connector Cap Stowage 

Stowage volume shall be provided for one protective cap (P/N NATC-PPC-N-25-0) that has been removed from the Columbus Fiber Optic 2 Jumper.

Validation/Data Source Information:     

None

1E.77.4.1    Remove Cap from Columbus Bulkhead Connector J11

Description:    

The procedure consists of the following:


--
Removal of the protective cap (P/N NATC-RPC-N25-9) from Columbus bulkhead connector J11.


--
The cap is tethered so stowage is not required.

1E.77.4.2    Remove and Stow Protective Cap from Jumper W5004

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following instrumentation jumper that will be connected to the Node 2 connector J90:

WIRE HARNESS REFERENCE DESIGNATOR: W5004

WIRE HARNESS PART NUMBER: 1F46355-1

1E.77.4.3    Connect Jumper W5004 (Fiber Optic 2) to Columbus Connector J11

Description:    

The procedure consists of the connection of the following instrumentation jumper to Columbus bulkhead, connector J11:

WIRE HARNESS REFERENCE DESIGNATOR: W5004

WIRE HARNESS PART NUMBER: 1F46355-1 

3.6.83 Connect Condensate Water Return Jumper

1E.78    Connect Condensate Water Return Jumper

Time to Complete:
00:15

Resp Org:    Boeing Flight Operations
Description:

The Condensate Water Return jumper is mated to receptacle A01 on the Node 2 Starboard bulkhead and receptacle A01 on the Columbus Port bulkhead.  This jumper provides a path by which waste water can be removed from the Columbus. In the Node 2/Columbus vestibule, the protective caps and plugs are removed, the threaded end of the jumper is connected to the Columbus bulkhead and the QD end of the jumper is connected the Node 2 bulkhead.  

Note:

The information listed below pertains to the Condensate Water Return jumper.

	Receptacle
	Bulkhead Cap
	Jumper/Duct
	Jumper Cap
	Kit P/N

	A01 (N2)

A01 (Col)
	683-16348-810 (N2)

683-16348-841 (Col)
	683-56836-408
	683-16348-813 (N2)

683-16347-818 (Col)
	683-13870-71


Initial Conditions:

1. Columbus module berthed to Node 2 Starboard.

2. Condensate water return vestibule jumper, launched dry, is available for installation.

3. Node 2 Starboard hatch is open.

4. Columbus Port hatch is closed.

5. The Node 2/Columbus vestibule barrier assembly has not been installed.

6. 
7. Protective caps are installed on Node 2 bulkhead receptacle A01, Columbus bulkhead receptacle A01, and either end of the Condensate Water Return jumper.

8. Columbus Waste Water lines are launched partially filled .  

Final Conditions:

1. Columbus module berthed to Node 2 Starboard.

2. Condensate water return vestibule jumper has been connected between the Node 2 and Columbus bulkheads.

3. Node 2 Starboard hatch is open.

4. Columbus Port hatch is closed.

5. The Node 2/Columbus vestibule barrier assembly has not been installed.

6. 
7. Protective caps from Node 2 bulkhead receptacle A01, Columbus bulkhead receptacle A01, and either end of the Condensate Water Return jumper have been removed and stowed for later return to the ground.

Operational Constraints:

--
Order of ECLSS Utility Connections

The threaded end of the wastewater jumper must be connected to the Columbus bulkhead before the QD end is connected to the Node 2 bulkhead.  This will prevent condensate water leakage from the jumper, which is launched dry. 

Assumptions:    

None

Critical Issues:
None

Resource Requirements:

1.
Tools Required:

FFTD (990204-101) (See Note on FFTD calibration card below)

(30-200 in-lbs) Trq Wrench, 3/8" Drive (QJR217D)

OR

(5-35 in-lbs) Trq Driver, 1/4" Drive (QTS135)
1/4” to 3/8” adapter (TA3)

Note:

(SODF: IFM:REFERENCE:APPENDIX A:ISS IVA TOOLS: A.2.1 REFERENCE TOOLS USAGE PROPERTIES: Edition – 05/22/02) contains a sample FFTD calibration card that documents the appropriate input torque, reaction gear, and drive gear to use to obtain the desired output torque on a specified fitting size.  This data changes with the FFTD used.  The appropriate input torque, reaction gear and drive gear for the installation of the nitrogen jumper will be listed on the FFTD calibration card to be provided by MOD.  This procedure will only document the required output torque.

(SODF: IFM:REFERENCE:APPENDIX A:ISS IVA TOOLS: A.2.2 ASSEMBLY OF THE FFTD: Edition – 03/25/02) describes the method used to put the FFTD together.

(SODF: IFM:REFERENCE:APPENDIX A:ISS IVA TOOLS: A.2.3 MATE/DEMATE OF THE GAMAH FITTINGS USING THE FFTD) describes the use of the FFTD to mate the Gamah fittings.
Operational Requirements:

--
LAUNCH of Condensate Water Return Jumper

Provisions will be made for the launch of the Condensate Water Jumper (P/N 683-13870-71) on the Orbiter on Flight 1E.

--
Columbus Bulkhead Cap Stowage and Return to Ground
A temporary stowage volume on Node 2 shall be provided for the Cap (P/N 683-16347-841) removed from Columbus Port Receptacle A01.  This cap will be returned to ground on the Orbiter.

--
Node 2 Bulkhead Cap Stowage and Return to Ground
A temporary stowage volume on Node 2 shall be provided for the Cap (P/N 683-16348-810) removed from Node 2 Starboard Receptacle A01.  This cap will be returned to ground on the Orbiter.

--
Columbus Waste Water Jumper Protective Cap Stowage and Return to Ground
Stowage volume shall be provided for one protective cap (P/N 683-16347-818) removed from the Columbus end of the wastewater jumper.  This cap will be returned to ground on the Orbiter.

--
Node 2 Waste Water Jumper Protective Cap Stowage and Return to Ground
Temporary stowage volume on Node 2 shall be provided for one protective cap (P/N 683-16348-813) removed from the Node 2 end of the waster water jumper.  This cap will be returned to the ground on the Orbiter.

Validation/Data Source Requirements:

--
COL-RIBRE-MA-0045; APM Operations Manual, as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
Drawing 683-13870 – Assemblies, Utilities Jumpers

--   
N2-IC-AI-0004, Node 2 Mechanical ICD

1E.78.1    Connect Columbus Condensate Water Return Jumper (A01)

Resp Org:    ESA/EADS


1E.78.1.1    Remove Cap from Bulkhead

Description:

Remove cap from receptacle A01 on the Columbus Port bulkhead.  Place cap in 12”x12” zip‑lock bag and stow in VOK CTB for later return to ground on the Orbiter.




1E.78.1.2    Remove Cap from Jumper

Description:

Remove cap from Columbus side of Condensate Water Return jumper.  Place cap in 12”x12” zip‑lock bag and stow in VOK CTB for later return to ground on the Orbiter.




1E.78.1.3    Connect Jumper to Bulkhead

Description:

Align and mate connector to Columbus bulkhead connector A01.  Condensate Water Return Line fitting (Columbus side) is closed at 345 in-lbs.  See Resource Requirements of the top-level function for the use of the FFTD in this procedure.

1E.78.2    Connect Node 2 Condensate Water Return Jumper (A01)

Resp Org:    NASA-MSFC/Alenia
Description:    

The pressure caps are removed from the Node 2 Starboard receptacle A1 and the Node 2 end of the Condensate Water Return jumper. 
1E.78.2.1    Remove and Stow Pressure Cap from Node 2 Bulkhead

Description:    

The pressure cap is removed from the Node 2 Starboard bulkhead receptacle A1 and stowed for return to the ground.



1E.78.2.2    Remove and Stow Pressure Cap from Waste Water Jumper

Description:    

The procedure consists of the removal and stowage of the pressure cap from the end of the Waste Water jumper to be connected to the Node 2 Stbd bulkhead receptacle A1.

1E.78.2.3    Connect Waste Water Jumper to Node 2 Bulkhead

Description:    

The procedure consists of connecting the Waste Water Jumper to Node 2 Starboard bulkhead receptacle A1.  This connection is a QD, and is made by hand.

3.6.84 Close Node 2 Starboard Hatch

1E.79    Close Node 2 Starboard Hatch

Resp Org:    Boeing Flight Operations
Description:
The crew inspects the hatch seals and closes the Node 2 hatch.    

Initial Conditions:
1.
Node 2 Starboard Hatch is open.

Final Conditions:

1.
Node 2 Starboard Hatch is closed.

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

None

1E.79.1  Inspect Hatch Seal Surface

Description:

Visually inspect hatch seals for nicks, burrs, cuts, gouges, etc., that would impair proper seal. 
1E.79.2    Close Node 2 Starboard Hatch

Description:
The crew closes the Node 2 Starboard hatch according to the instructions provided on its decal. 

Note:

The PPRV handles on the internal and external sides of the hatch are independently actuated.  Prior to closing the JLP hatch, it must be verified that the internal PPRV handle is in the "NORMAL" position.



3.6.85 PF.SODF.PERFORM FINE LEAK CHECK (Overnight)

1E.80    PF.SODF.PERFORM FINE LEAK CHECK (Overnight)

Resp Org:    Boeing Flight Operations
Description:

(SODF: 7A AOP: ASSEMBLY: AIRLOCK: NODE 1 TO AIRLOCK VESTIBULE PRESSURIZATION AND LEAK CHECK:  Edition – 05/14/01)
Deltas:
1.
Perform steps 1-21 and 37-59 only.

2.
Replace all references to the Node 1 Stbd MPEV with the Node 2 Starboard PPRV.

3.
Replace all references to the Node 1 Stbd Hatch with the Node 2 Starboard Hatch.

3.6.86 PF.Ensure CCS Readiness for Communication with Columbus RT Computers on CB INT-1 and CB INT-2

1E.81
PF.Ensure CCS Readiness for Communication with Columbus RT Computers on CB INT-1 and CB INT-2

Time to Complete:    00:45
Resp Org:    Boeing Flight Operations

Description:    

The operator establishes the state of readiness of the Primary (and Backup, to some extent) C&C MDM for Vital Telemetry and Command Computers (VTC1 and VTC2), Data Management Computer (DMC), Mission Management Computer (MMC), and Payload Control Unit (PLCU) activation. 

Refer to “RF402200.Activate and Checkout EXT-1 MDM" in the System Data Report/OP-01 (SSP 50075-SYS, Book 2, CDH) for the procedural information of this operation.

Deltas:

Perform steps CDH.1 through CDH.5 only in the referenced function, and replace steps CDH.4 and CDH.5 with the following:

CDH.4    Verify Primary C&C RT FDIR Disabled for Columbus Computers
CDH.4.1    Verify Primary C&C RT FDIR Disabled for VTC1

Description:    

The operator verifies that the C&C MDM has disabled RT FDIR for VTC1.

Command/Telemetry PUI:    

Name:  Prim_CCS_CB_INT_1_RT_FDIR_Inh_VTC_1_RT_21

PUI:  RPUI PD24513 / SPUI LADP01MDAVZOJ

Command/Expected Value:    

Inhibit = 1H (True)

CDH.4.2    Verify Primary C&C RT FDIR Disabled for VTC2

Description:    

The operator verifies that the C&C MDM has disabled RT FDIR for VTC2.

Command/Telemetry PUI:    

Name:  Prim_CCS_CB_INT_2_RT_FDIR_Inh_VTC_2_RT_21

PUI:  RPUI PD24513 / SPUI LADP01MDAW26J 

Command/Expected Value:    

Inhibit = 1H (True)

CDH.4.3    Verify Primary C&C RT FDIR Disabled for DMC

Description:    

The operator verifies that the C&C MDM has disabled RT FDIR for DMC.

Command/Telemetry PUI:    

Name:  Prim_CCS_CB_INT_1_RT_FDIR_Inh_DMC_RT_20 

PUI:  RPUI PD24513 / SPUI LADP01MDAVZXJ 

Command/Expected Value:    

Inhibit = 1H (True)

CDH.4.4    Verify Primary C&C RT FDIR Disabled for MMC

Description:    

The operator verifies that the C&C MDM has disabled RT FDIR for MMC.

Command/Telemetry PUI:    

Name:  Prim_CCS_CB_INT_2_RT_FDIR_Inh_MMC_RT_22

PUI:  RPUI PD24513 / SPUI LADP01MDAW2FJ 

Command/Expected Value:    

Inhibit = 1H (True)

CDH.4.5    Verify Primary C&C RT FDIR Disabled for PLCU

Description:    

The operator verifies that the C&C MDM has disabled RT FDIR for PLCU.

Command/Telemetry PUI:    

Name:  Prim_CCS_CB_INT_2_RT_FDIR_Inh_PLCU_RT_20

PUI:  RPUI PD24513 / SPUI LADP01MDAW2OJ 

Command/Expected Value:    

Inhibit = 1H (True)

CDH.5    Verify Primary C&C RT I/O Disabled for Columbus Computers
CDH.5.1    Verify Primary C&C RT I/O Disabled for VTC1

Description:    

The operator verifies that the C&C MDM has disabled RT I/O for VTC1.

Command/Telemetry PUI:    

Name:  Prim_CCS_CB_INT_1_RT_Ena_VTC_1_RT_21

PUI:  RPUI PP01324 / SPUI LADP01MDAVZKJ 

Command/Expected Value:    

Enable = 0H (False)

CDH.5.2    Verify Primary C&C RT I/O Disabled for VTC2

Description:    

The operator verifies that the C&C MDM has disabled RT I/O for VTC2.

Command/Telemetry PUI:    

Name:  Prim_CCS_CB_INT_2_RT_Ena_VTC_2_RT_21

PUI:  RPUI PP01324 / SPUI LADP01MDAW22J 

Command/Expected Value:    

Enable = 0H (False)

CDH.5.3    Verify Primary C&C RT I/O Disabled for DMC

Description:    

The operator verifies that the C&C MDM has disabled RT I/O for DMC.

Command/Telemetry PUI:    

Name:  Prim_CCS_CB_INT_1_RT_Ena_DMC_RT_20

PUI:  RPUI PP01324 / SPUI LADP01MDAVZTJ 

Command/Expected Value:    

Enable = 0H (False)

CDH.5.4    Verify Primary C&C RT I/O Disabled for MMC

Description:    

The operator verifies that the C&C MDM has disabled RT I/O for MMC.

Command/Telemetry PUI:    

Name:  Prim_CCS_CB_INT_2_RT_Ena_MMC_RT_22

PUI:  RPUI PP01324 / SPUI LADP01MDAW2BJ
Command/Expected Value:    

Enable = 0H (False)

CDH.5.5    Verify Primary C&C RT I/O Disabled for PLCU

Description:    

The operator verifies that the C&C MDM has disabled RT I/O for PLCU.

Command/Telemetry PUI:    

Name:  Prim_CCS_CB_INT_2_RT_Ena_PLCU_RT_20     

PUI:  RPUI PP01324 / SPUI LADP01MDAW2KJ 

Command/Expected Value:    

Enable = 0H (False)

3.6.87 Perform Initial Activation and Checkout of Columbus Systems

1E.82    Perform Initial Activation and Checkout of Columbus Systems

Resp Org:    ESA/EADS
Description:
This procedure input describes the initial activation and checkout of critical Columbus systems.  The Columbus module will be self-sustaining with the completion of the following tasks:

1. Activate Power Distribution Units (PDU) – Initial

2. Activate Vital Telemetry and Command (VTC) Computers

3. Initialize VTC 2 as Slave and VTC 1 as Master

4. Activate Power Distribution Unit (PDU) Redundant Power Bus

5. Activate Heater Control Units (HCU)

6. Perform PDU Outlet Activation for Water Pump Assembly (WPA) and DMS Activation
7. Activate Control and Monitoring Units (CMU) 1-4

8. Reconfigure Columbus LTL IFHX Valves

9. Reconfigure Columbus MTL IFHX Valves

10. Activate Water Loop

Note:

Completion of tasks 1 through 5 above will constitute berthed survival mode.  
After task 3, nominal communication (via C&C MDM and CB INT 1 and 2) is established and Col-CC can perform the remaining activation tasks.
Operational Constraints:

--
IFHX Reconfiguration before Water Loop Activation

In order to prevent the buildup of heat loads in the Columbus ITCS loop, tasks 1E.82.8 Reconfigure Columbus LTL IFHX Valves and 1E.82.9 Reconfigure Columbus MTL IFHX Valves must be completed before activation of the water loop commences (1E.82.10  Activate Water Loop). 
--
Water Loop Activation Constraint

During the initial activation and checkout of Columbus systems, the heat generated by the internal systems is such that it is adequately dispersed via radiative cooling. Activation of the CMUs, tasks 1E.82.7 Activate Control and Monitoring Units (CMU) 1-4, leads to a higher power consumption and the requirement for active cooling.  As a result, activation of the water loop, 1E.82.10  Activate Water Loop, must be complete within 5 hours of CMU activation.
Validation/Data Source Information:

--
COL-RIBRE-MA-0045; APM Operations Manual, as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
1E.82.1    Activate Power Distribution Units (PDU) - Initial

Time to Complete:    00:02
Description:

The Columbus PDUs are initially activated by sending four hardwired commands from the US MDM to switch ON the PDU 1&2 Nominal and Redundant Main Aux Converters.  After being switched ON, the PDUs provide power to the VTCs and the PDU internal micro-controllers are initialized to support the PDU Vital MIL Bus Interfaces.

Initial Conditions:

1.  Node 2 Nadir and Port DDCUs outputs are activated.

Final Conditions:

1.  Columbus PDU nominal and redundant converters are activated.



Note:

Reference closed issue SIR10-0029:  The hardwired command items listed in the following steps have been templated by DIT and the PCS displays have been updated to use the templated versions.  An issue has been written to return to the use of the instantiated commands.  The instatiated versions are shown in the steps below.
Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 4, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 5.2.3, Issue 2

--
COL-RIBRE-MA-0045; APM Operations Manual, Section 6.2, as of 27 January 2003
1E.82.1.1    Activate PDU1 Nominal Branch

1E.82.1.1.1    Send Command to Activate PDU1 Nominal Branch

Command/Telemetry PUI:

Name:  PDU1_Nom_Pwr_On_MDM

PUI:  EMPP01SU0001K

1E.82.1.1.2    Verify PDU1 Nominal Branch is Activated

Command/Telemetry PUI:

Name:  PDU1_Nom_Pwr_Stat_MDM

PUI:  EMPP01SR0004J

Command/Expected Value:  ON
Name:  PDU1_VTC1_Pwr_Bus_On_Off_Stat_MDM

PUI:  EMPP01SR0001J

Command/Expected Value:  ON
Name:  PDU1_Main_Input_Current_MDM

PUI:  EMPP01SR0003C

Command/Expected Value:  < 0.5  AMPS
1E.82.1.2    Activate PDU1 Redundant Branch

1E.82.1.2.1    Send Command to Activate PDU1 Redundant Branch

Command/Telemetry PUI:

Name:  PDU1_Redun_Pwr_On_MDM

PUI:  EMPP01SU0002K

1E.82.1.2.2    Verify PDU1 Redundant Branch is Activated

Command/Telemetry PUI:

Name:  PDU1_Redun_Pwr_Stat_MDM

PUI:  EMPP01SR0005J

Command/Expected Value:  ON
Name:  PDU1_VTC2_Pwr_Bus_On_Off_Stat_MDM

PUI:  EMPP01SR0002J

Command/Expected Value:  ON
Name:  PDU1_Main_Input_Current_MDM

PUI:  EMPP01SR0003C

Command/Expected Value:  < 0.5 AMPS
1E.82.1.3    Activate PDU2 Nominal Branch

1E.82.1.3.1    Send Command to Activate PDU2 Nominal Branch

Command/Telemetry PUI:

Name:  PDU2_Nom_Pwr_On_MDM

PUI:  EMPP02SU0001K

1E.82.1.3.2    Verify PDU2 Nominal Branch is Activated

Command/Telemetry PUI:

Name:  PDU2_Nom_Pwr_Stat_MDM

PUI:  EMPP02SR0004J

Command/Expected Value:  ON
Name:  PDU2_VTC2_Pwr_Bus_On_Off_Stat_MDM

PUI:  EMPP02SR0001J

Command/Expected Value:  ON
Name:  PDU2_Main_Input_Current_MDM

PUI:  EMPP02SR0003C

Command/Expected Value:  < 0.5 AMPS
1E.82.1.4    Activate PDU2 Redundant Branch

1E.82.1.4.1    Send Command to Activate PDU2 Redundant Branch

Command/Telemetry PUI:

Name:  PDU2_Redun_Pwr_On_MDM

PUI:  EMPP02SU0002K

1E.82.1.4.2    Verify PDU2 Redundant Branch is Activated

Command/Telemetry PUI:

Name:  PDU2_Redun_Pwr_Stat_MDM

PUI:  EMPP02SR0005J

Command/Expected Value:  ON
Name:  PDU2_VTC1_Pwr_Bus_On_Off_Stat_MDM

PUI:  EMPP02SR0002J

Command/Expected Value:  ON
Name:  PDU2_Main_Input_Current_MDM

PUI:  EMPP02SR0003C

Command/Expected Value:  < 0.5 AMPS
Add step to verify that RT I/O can be enabled at this point – Boeing C&DH Susbsystem/Ops
Add step to verify that throttle for HKII preempt packets is set to 8 (TBC) – Boeing C&DH Subsystem/Ops
1E.82.2
    Activate Vital Telemetry and Command (VTC) Computers

Time to Complete:

00:05

Description:
The VTC Nominal Power Converters are switched ON via hardwired SSMB commands issued from the US Laptop. After power up of the VTCs, their S/W is initialized automatically into initialization mode and the MIL Bus interfaces to the ISS C&C Buses are set up.

The VTCs are operating up to this activation step only with the straight input power provided by the related PDU. To also activate the cross-strapped power from the other PDU, the second power inputs of the Nominal Converters are switched ON via MIL Bus commands to the VTC. 
This redundant VTC input power prevents a VTC reboot after a power drop on one of the two SSMB Main Power Feeders by automatically switching over to the other PDU power source, which is connected to the second SSMB Main Power Feeder. 

Note:


Reference closed issue SIR10-0029:  The hardwired command items listed in the following steps have been templated by DIT and the PCS displays have been updated to use the templated versions.  An issue has been written to return to the use of the instantiated commands.  The instatiated versions are shown in the steps below.

Initial Conditions:
1.
DMS is OFF

2.
PDU outputs to VTCs are switched ON

Final Conditions:
1.
The VTCs are active on both input power branches

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

--
APM Operations Manual, COL-RIBRE-MA-0045, as of 27 January 2003
--
Columbus On-orbit Assembly Analysis, COL-RIBRE-AN-0028, as of 27 January 2003
1E.82.2.1 Verify Power Outlet Status

Description: 

VTC power outlet status is verified.

Command/Telemetry PUI:

Name: PDU1_VTC1_Pwr_Bus_On_Off_Stat_MDM       

PUI:     EMPP01SR0001J

Command/Expected Value:  ON

Name: PDU1_VTC2_Pwr_Bus_On_Off_Stat_MDM       

PUI:     EMPP02SR0002J

Command/Expected Value:  ON

Name: PDU2_VTC1_Pwr_Bus_On_Off_Stat_MDM       

PUI:     EMPP01SR0002J

Command/Expected Value:  ON

Name: PDU2_VTC2_Pwr_Bus_On_Off_Stat_MDM       

PUI:     EMPP02SR0001J



Command/Expected Value:  ON

1E.82.2.2
Send Hardwired CMD to Switch VTC1 Nominal Power A ON and Verify
Description: 

Hardwired CMD to switch VTC1 nominal power A ON is sent. 

Command/Telemetry PUI:

Name: VTC1_Nom_Pwr_A_On_MDM

PUI: EMDV01SU0001K


Name: VTC1_Nom_Pwr_A_Stat_MDM

PUI: EMDV01SR0003J
Command/Expected Value: On

Name: VTC1_Nom_Pwr_A_Current_VTC_MDM

PUI: EMDV01SR0001C

Command/Expected Value:  0.6 A ( 0.2 A                                      

Name: VTC1_INT_DATA_IDLE_CONF_MODE

PUI: EMDV01SW6004J

Command/Expected Value:  Idle Mode




1E.82.2.3
Send Hardwired CMD to Switch VTC2 Nominal Power A ON and Verify
Description: 

Hardwired CMD to switch VTC2 nominal power A ON is sent. 
Command/Telemetry PUI:

Name: VTC2_Nom_Pwr_A_On_MDM.
PUI: EMDV02SU0001K 
Command/Expected Value: On


Name: VTC2_Nom_Pwr_A_Stat_MDM

PUI: EMDV02SR0003J 
Command/Expected Value:  ON

Name: VTC2_Nom_Pwr_A_Current_VTC_MDM                                       

PUI: EMDV02SR0001C

Command/Expected Value:  0.6 A ( 0.2 A                                      
Name: VTC2_INT_DATA_IDLE_CONF_MODE 

PUI: EMDV02SW6004J

Command/Expected Value:  Idle Mode
Name: VTC2_Nom_Ready_Stat_VTC 

PUI: EMDV02SW1040J 

Command/Expected Value:  Ready
Name: VTC1_Nom_Ready_Stat_VTC 

PUI: EMDV01SW1040J
Command/Expected Value:  Ready
1E.82.2.4
Send CMD to Switch VTC1 Nominal Power B ON and Verify
Description: 

CMD to switch VTC1 Nominal Power B ON is sent

Command/Telemetry PUI:
Name:  VTC1_Nom_Pwr_B_On_VTC2_INST
PUI: EMDD95SM0029K
Name: VTC1_Nom_Pwr_B_Stat_VTC

PUI: EMDV01SW1020J 

Command/Expected Value:  ON

Name: VTC1_Nom_Pwr_A_Current_VTC_MDM

PUI: EMDV01SR0001C 

Command/Expected Value:  0.4 A ( 0.1 A      

Name: VTC1_Nom_Pwr_B_Current_VTC                                      

PUI: EMDV01SW1000C 

Command/Expected Value:  0.4 A ( 0.1 A   

Name: VTC1_Nom_Temp_VTC

PUI: EMDV01SW1060T 

Command/Expected Value:  < 48.6  oC

1E.82.2.5
Send CMD to switch VTC2 Nominal Power B ON and Verify
Description: 

CMD to switch VTC2 Nominal Power B ON is sent.

Command/Telemetry PUI:
Name:  VTC2_Nom_Pwr_B_On_VTC1_INST
PUI: EMDI01ES1068K
Name: VTC2_Nom_Pwr_B_Stat_VTC 

PUI: EMDV02SW1020J
Command/Expected Value:  ON

Name: VTC2_Nom_Pwr_A_Current_VTC_MDM

PUI: EMDV02SR0001C
Command/Expected Value:  0.4 A ( 0.1 A

Name: VTC2_Nom_Pwr_B_Current_VTC 

PUI: EMDV02SW1000C
Command/Expected Value:  0.4 A ( 0.1 A

Name: VTC2_Nom_Temp_VTC

PUI: EMDV02SW1060T
Command/Expected Value:  < 48.6 oC

1E.82.3

Initialize VTC2 as Slave and VTC1 as Master

Time to Complete:
 00:10

Description:
Once the VTCs are active on both input power branches, VTC2 is commanded to become the Slave VTC.   Subsequently, VTC1 is commanded to boot as Master VTC.  The Master VTC is Bus Controller (BC) on the Columbus Vital Bus. To control the further activation of the nominal Data Management System (DMS), the Master VTC is also BC on the System Bus in this activation phase.



Initial Conditions:

1.
Power Feeders A and B to VTC1 and VTC2 are active. 
Final Conditions:
1.
VTC1 is initialized as Master and VTC2 as Slave.

2.
The Master VTC is Bus Controller (BC) on the Columbus Vital Bus and System Bus.

Operational Constraints:

The power feeders must be activated at least 5 seconds prior to this procedure (time constraint is due to converter inrush current).
Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

--
APM Operations Manual, COL-RIBRE-MA-0045, as of 27 January 2003
--
Columbus On-orbit Assembly Analysis, COL-RIBRE-AN-0028, as of 27 January 2003
1E.82.3.1 Send CMD to Switch VTC2 into SLAVE Mode

Description: 

CMD to switch VTC2 into SLAVE Mode is sent.

Command/Telemetry:
Name: VTC2_Initialization_Slave_Deflt_INST
PUI:  EMDI02ES0028K
1E.82.3.1.1 Verify VTC2 is Initialized into the Slave Mode

Description: 

VTC2 is verified to have initialized into Slave Mode.

Command/Telemetry:
Name: INT_DATA_MASTER_SLAVE_MODE 

PUI:  EMDV02SW6003J
Command/Expected Value:  Slave

Name: INT_DATA_IDLE_CONF_MODE 

PUI:  EMDV02SW6004J
Command/Expected Value:  Not idle mode

1E.82.3.2
Start Two Additional VTC2 to C&C MDM Cyclic 1Hz TM Packets

Description: 

Two additional VTC2 to C&C MDM cyclic 1Hz TM Packets are started.

Command/Telemetry:
Name: VTC2_Tlm_Pkt_PHY4_Ena_INST

PUI: EMDD95SM0026K

Name: VTC2_Tlm_Pkt_PHY5_Ena_INST 

PUI: EMDD95SM0027K

1E.82.3.3
Send Command to Notify VTC1 that VTC2 is in SLAVE Mode

Description: 

Command to notify VTC1 that VTC2 is in SLAVE mode is sent. 
Command/Telemetry:
Name: VTC1_Notify_Mode_Slave_INST
PUI: EMDI01ES0006K

1E.82.3.4
Send CMD to Switch VTC1 into MASTER Mode

Description: 

CMD to switch VTC1 into MASTER Mode is sent.

Command/Telemetry:

Name: VTC1_Initialization_Master_Deflt_Vital_INST
PUI: EMDI01ES0022K

1E.82.3.4.1
Verify VTC1 is Initialized into the Master Mode

Description: 

VTC1 is verified to have initialized into the Master Mode.

Command/Telemetry PUI:

Name: INT_DATA_MASTER_SLAVE_MODE 

PUI:  EMDV01SW6003J

Command/Expected Value:  

Master

Name: INT_DATA_APM_MODE  

PUI:  EMDV01SW6007J

Command/Expected Value:  

Vital Mode

Name: INT_DATA_IDLE_CONF_MODE 

PUI:  EMDV01SW6004J

Command/Expected Value:  

Not Idle Mode

1E.82.3.5
Start Two Additional VTC1 to C&C MDM Cyclic 1Hz TM Packets

Description: 

Two additional VTC1 to C&C MDM cyclic 1Hz TM Packets are started.


Command/Telemetry PUI:
Name: VTC1_Tlm_Pkt_LOG1_Ena_INST

PUI: EMDI01ES0040K

Name: VTC1_Tlm_Pkt_LOG2_Ena_INST

PUI: EMDD95SM0009K

1E.82.3.6
    Enable VTC Monitoring by C&C MDM

Description: 

VTC Monitoring by C&C MDM is enabled.
Note:

The term “VTC monitoring by C&C MDM is enabled” refers to VTC redundancy management.  When the C&C MDM does not detect a VTC for 3 seconds, it initiates recovery of the VTC in two steps.  First, the redundant branch in the Master VTC is brought up.  If that is unsuccessful, then the Slave VTC is brought up as Master.  This VTC recovery capability is part of the C&C functionality needed for enable VTC monitoring by the C&C MDM. It is default enabled in the CCS. 

1E.82.3.6.1
Send Command to Enable Monitoring of the VTC from the C&C MDM

Command/Telemetry PUI:

Name: TBD – Boeing C&DH (not available in  Sep 2003 STDOUT)
PUI: TBD – Boeing C&DH (not available in  Sep 2003 STDOUT)
1E.82.3.6.2
Verify Monitoring of the VTC from the C&C MDM Enabled

Command/Telemetry PUI:

Name: TBD – Boeing C&DH (not available in  Sep 2003 STDOUT)
PUI: TBD – Boeing C&DH (not available in  Sep 2003 STDOUT)
Command/Expected Value: TBD – Boeing C&DH (not available in  Sep 2003 STDOUT)






Note - If crew performs these tasks, will need a (short – about 1 min) break at this point for Col-CC to reconfigure the telemetry configuration for HK II preempt packets (sync on-board and ground activities) – Boeing C&DH Subsystem/Ops
1E.82.4    Activate Power Distribution Unit (PDU) Redundant Power Bus

Time to Complete:    00:05
Description:

The PDUs are operating up to this activation step only on their nominal input power.  For redundancy reasons PDU 1 can also be operated with reduced functionality from the redundant input power, which is provided by a 120V outlet of PDU 2 and vice versa.  Prior to activation of a PDU 120V Outlet in each PDU, all 9 SSPC Auxiliary power converters have to be switched on.  Afterwards the redundant PDU 120V outlet to the opposite PDU can be activated via a Vital MIL Bus command.

After redundant power is available at the PDUs, the redundant main auxiliary converters are activated using hardwired VTC commands.

Initial Conditions:

1.  Columbus PDUs are operating on nominal input power only.

Final Conditions:

1.  Cross strap power redundancy between Columbus PDUs is activated.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 4, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 5.2.3, Issue 2

--
COL-RIBRE-MA-0045; APM Operations Manual, Section 6.2, as of 27 January 2003
1E.82.4.1    Verify PDU1 Micro-controller Status

Command/Telemetry PUI:

Name:  PDU1_Nom_Cntl_Stat_VTC

PUI:  EMPP01SW1680J

Command/Expected Value:  ON
Name:  PDU1_Redun_Cntl_Stat_VTC

PUI:  EMPP01SW1880J

Command/Expected Value:  OFF
1E.82.4.2    Verify PDU2 Micro-controller Status

Command/Telemetry PUI:

Name:  PDU2_Nom_Cntl_Stat_VTC

PUI:  EMPP02SW1680J

Command/Expected Value:  ON
Name:  PDU2_Redun_Cntl_Stat_VTC

PUI:  EMPP02SW1880J

Command/Expected Value:  OFF
1E.82.4.3    Confirm Cross Strap Functionality

Description:

The cross strap function allows control to be maintained in the event of loss of the main power feed.  Nominal configuration is verified as follows:  Nom micro-controller ON, Redun micro-controller OFF.  If the configuration is not as expected (i.e. Nom micro-controller OFF, Redun micro-controller ON), then the loss of the PDU Main Power feeder will lead to loss of cross-strapped redundancy for Valve drivers.  If the Crew is performing this task, they should report to Col-CC for further advice.

1E.82.4.4    Verify the 2 Stage Buffer is Empty

Command/Telemetry PUI:

Name:  INT_DATA_TWOSTEP_FULL

PUI:  EMDV01SW6005J

Command/Expected Value:  EMPTY
1E.82.4.5    Empty the 2 Stage Buffer if Full

Description:

If the 2 stage buffer is full, i.e. INT_DATA_TWOSTEP_FULL = FULL, then send command to empty the buffer.

1E.82.4.5.1    Send Command to Empty the 2 Stage Buffer

Command/Telemetry PUI:

Name:  VTC1_Cancel_Two_Step_Cmd_INST

PUI:  EMDI01ES0000K

1E.82.4.5.2    Verify the 2 Stage Buffer is Empty

Command/Telemetry PUI:

Name:  INT_DATA_TWOSTEP_FULL

PUI:  EMDV01SW6005J

Command/Expected Value:  EMPTY
1E.82.4.6    Activate Internal Converter via the ACS

Description:

Activation of internal converters is performed by the execution of an ACS.

The command instance is a VTC1 command instance.  If VTC2 is MASTER, the VTC2 command instance has to be used.

1E.82.4.6.1    Send Commands to Activate Internal Converter via the ACS

Command/Telemetry PUI:

Name:  PDU_Config_ACS_Start_ARM_VTC1_INST

PUI:  EMDI01ES2592K

Name:  PDU_Config_ACS_Start_VTC1_INST

PUI:  EMDI01ES2593K

1E.82.4.6.2    Verify Internal Converter is Activated

Description:

This step verifies 9 TLM values for PDU1 and 9 TLM values for PDU 2.

Note:

The following measurements can only be verified by Col-CC or PWS.

Command/Telemetry PUI:

Name:  PDU1_SSPC_Aux_Conv_Supply1_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU1_SSPC_Aux_Conv_Supply2_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU1_SSPC_Aux_Conv_Supply3_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU1_SSPC_Aux_Conv_Supply4_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU1_SSPC_Aux_Conv_Supply5_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU1_SSPC_Aux_Conv_Supply6_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU1_SSPC_Aux_Conv_Supply7_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU1_SSPC_Aux_Conv_Supply8_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU1_SSPC_Aux_Conv_Supply9_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU2_SSPC_Aux_Conv_Supply1_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU2_SSPC_Aux_Conv_Supply2_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU2_SSPC_Aux_Conv_Supply3_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU2_SSPC_Aux_Conv_Supply4_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU2_SSPC_Aux_Conv_Supply5_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU2_SSPC_Aux_Conv_Supply6_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU2_SSPC_Aux_Conv_Supply7_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU2_SSPC_Aux_Conv_Supply8_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  PDU2_SSPC_Aux_Conv_Supply9_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
1E.82.4.7    Switch PDU1 to PDU2 Power Outlet ON

1E.82.4.7.1    Send Command to Switch PDU1 to PDU2 Power Outlet ON

Command/Telemetry PUI:

Name:  PDU1_PDU2_Redun_Pwr_Bus_On_VTC1_INST

PUI:  EMDI01ES1326K

1E.82.4.7.2    Verify PDU1 to PDU2 Power Outlet ON

Command/Telemetry PUI:

Name:  PDU1_PDU2_Redun_Pwr_Bus_On_Off_Stat_VTC

PUI:  EMPP01SW1760J

Command/Expected Value:  ON
1E.82.4.8    Switch PDU2 to PDU1 Power Outlet ON

1E.82.4.8.1    Send Command to Switch PDU2 to PDU1 Power Outlet ON

Command/Telemetry PUI:

Name:  PDU2_PDU1_Redun_Pwr_Bus_On_VTC1_INST

PUI:  EMDI01ES1416K

1E.82.4.8.2    Verify PDU2 to PDU1 Power Outlet ON

Command/Telemetry PUI:

Name:  PDU2_PDU1_Redun_Pwr_Bus_On_Off_Stat_VTC

PUI:  EMPP02SW1760J

Command/Expected Value:  ON
1E.82.4.9    Switch the PDU1 Cross Strapped Converter ON

1E.82.4.9.1    Send Command to Switch the PDU1 Cross Strapped Converter ON

Command/Telemetry PUI:

Name:  PDU1_Cross_Strapped_Conv_On_VTC1_INST

PUI:  EMDI01ES1060K

1E.82.4.9.2    Verify PDU1 Cross Strapped Converter ON

Command/Telemetry PUI:

Name:  PDU1_Cross_Strapped_Conv_Stat_VTC

PUI:  EMPP01SW2060J

Command/Expected Value:  ON
1E.82.4.10    Switch the PDU2 Cross Strapped Converter ON

1E.82.4.10.1    Send Command to Switch the PDU2 Cross Strapped Converter ON

Command/Telemetry PUI:

Name:  PDU2_Cross_Strapped_Conv_On_VTC2_INST

PUI:  EMDI02ES1060K

1E.82.4.10.2    Verify PDU2 Cross Strapped Converter ON

Command/Telemetry PUI:

Name:  PDU2_Cross_Strapped_Conv_Stat_VTC

PUI:  EMPP02SW2060J

Command/Expected Value:  ON
1E.82.5    Activate Heater Control Units (HCU)

Time to Complete:    00:05
Description:    

Following the activation of the Columbus PDUs and VTCs, the two Heater Control Units are activated to provide thermal control to Columbus via the shell heaters. The HCUs are automatically started by providing power to the PDU 120V outlets dedicated to them. The automatic HCU startup sequence starts the following HCU functions:

--
Performance of cyclic Built in Test (BIT)

--
Initialization as Remote Terminal on the Columbus Vital Bus (command & control interface to the VTCs)

--
Data acquisition

--
Columbus shell heater control

HCU Set-Up and Initialization is completed within 22 seconds. During initialization, the HCU executes a Built In Test and sets the Busy Bit in the MIL-BUS Status Word to indicate the HCU is busy and cannot receive any command. Afterwards the HCU clears the Busy Bit in the Status Word and enters the Active Mode. In Active Mode all housekeeping data is acquired and can be read on the MIL-Bus. The HCU Active Mode enables the Shell Heater Control Laws by default whilst the CDA Heaters Control Law remain disabled.

Initial Conditions:
1. PDU1 and PDU2 are initialized.

2. PDU1 Power Outlet to HCU1 is Off

3. PDU2 Power Outlet to HCU2 is Off
1. 

Final Conditions:
1.  PDU1 Power Outlet to HCU1 is On

2.  PDU2 Power Outlet to HCU2 is On

Operational Constraints:
--   
Reestablish Power to Columbus via SSRMS
If power is not established to Columbus HCUs via Node 2 DDCUs within 24 hours from SSRMS payload power removal, then the SSRMS must be regrappled, relatched, umbilicals remated and power reestablished to Columbus HCUs via the SSRMS.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None





Validation/Data Source Information:
--
APM Operations Manual (COL-RIBRE-MA-0045), as of 27 January 2003
1E.82.5.1    Activate Heater Control Unit Number 1

Description:    

After the HCU1 internal power feed is confirmed to be un-powered, the 120V PDU1 power outlet supplying power to the HCU1 is switched on. The HCU1 power bus current is then confirmed to be greater than 0.1 amps indicating that HCU1 is powered. 

1E.82.5.1.1    Verify Heater Control Unit Number 1 Power Bus Current - Unpowered

Command/Telemetry PUI:

Name:  PDU1_HCU1_Pwr_Bus_Current_VTC

PUI:  EMPP01SW1620C

Command/Expected Value:  < 0.1 A
1E.82.5.1.2    Switch PDU1 Power Outlet to HCU1 On

1E.82.5.1.2.1    Send Command to Switch PDU1 Power Outlet to HCU1 On

Command/Telemetry PUI:

Name:  PDU1_HCU1_Pwr_Bus_On_VTC1_INST

PUI: EMDI01ES1310K
1E.82.5.1.2.2    Verify PDU1 Power Outlet to HCU1 On

Command/Telemetry PUI:

Name:  PDU1_HCU1_Pwr_Bus_On_Off_Stat_VTC

PUI:  EMPP01SW1640J

Command/Expected Value:  ON
Name:  PDU1_HCU1_Pwr_Bus_Current_VTC

PUI:  EMPP01SW1620C

Command/Expected Value:  > 0.1 A
1E.82.5.2    Activate Heater Control Unit Number 2

Description:    

After HCU2 internal power feed is confirmed to be un-powered, the 120V PDU2 power outlet supplying power to the HCU2 is switched on. The HCU2 power bus current is then confirmed to be greater than 0.1 amps indicating that HCU2 is powered.

1E.82.5.2.1    Verify Heater Control Unit Number 2 Power Bus Current - Unpowered

Command/Telemetry PUI:

Name:  PDU2_HCU2_Pwr_Bus_Current_VTC

PUI:  EMPP02SW1620C

Command/Expected Value:  < 0.1A
1E.82.5.2.2    Switch PDU2 Power Outlet to HCU2 On

1E.82.5.2.2.1    Send Command to Switch PDU2 Power Outlet to HCU2 On

Command/Telemetry PUI:

Name:  PDU2_HCU2_Pwr_Bus_On_VTC1_INST

PUI: EMDI01ES1400K
1E.82.5.2.2.2    Verify PDU2 Power Outlet to HCU2 On

Command/Telemetry PUI:

Name:  PDU2_HCU2_Pwr_Bus_On_Off_Stat_VTC

PUI:  EMPP02SW1640J

Command/Expected Value:  ON
Name:  PDU2_HCU2_Pwr_Bus_Current_VTC

PUI:  EMPP02SW1620C

Command/Expected Value:  > 0.1A
1E.82.6    Perform PDU Outlet Activation for Water Pump Assembly (WPA) and DMS Activation and Total Pressure Sensor Reading

Time to Complete:    00:08
Description:

For the following activation of the WPAs and the nominal DMS, the related PDU outlets have to be switched ON to provide the boxes with power. Once this power is available, the equipment can be activated by switching on their internal power switches.

The following PDU power busses are switched ON at this point of the activation sequence:

PDU1 Subsystem Power Bus 1

PDU1 Subsystem Power Bus 2

PDU1 Subsystem Power Bus 3

PDU1 Subsystem Power Bus 4

PDU1 Subsystem Power Bus 5

PDU1 Subsystem Power Bus 6

PDU1 Subsystem Power Bus 7

PDU1 Subsystem Power Bus 8

PDU1 Subsystem Power Bus 9

PDU1 Subsystem Power Bus 10

PDU1 Rack D1 Power Bus

PDU2 Subsystem Power Bus 1

PDU2 Subsystem Power Bus 2

PDU2 Subsystem Power Bus 3

PDU2 Subsystem Power Bus 4

PDU2 Subsystem Power Bus 5

PDU2 Subsystem Power Bus 6

PDU2 Subsystem Power Bus 7

PDU2 Subsystem Power Bus 8

PDU2 Subsystem Power Bus 9

PDU2 Subsystem Power Bus 10

PDU2 Rack D2 Power Bus

After the activation of these power busses, the Columbus Total Pressure Sensors are already working, since these sensors have no separate ON/OFF switch.  At this point the Total Pressure Measurements are verified to identify as early as possible a leak within the Columbus Module.

Initial Conditions:

1.  
PDU1 and PDU2 outlets to the CMUs are off.

2.  
PDU1 and PDU2 outlets to the TCS equipment are off.

3.  
PDU1 and PDU2 outlets to the Water Pumps are off.

Final Conditions:

1.  
PDU1 and PDU2 outlets to the CMUs are on.

2.  
PDU1 and PDU2 outlets to the TCS equipment are on.

3.  
PDU1 and PDU2 outlets to the Water Pumps are on.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 4, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 5.2.3, Issue 2

--
COL-RIBRE-MA-0045; APM Operations Manual, Section 6.2, as of 27 January 2003
1E.82.6.1    Switch PDU1 Outlets to the CMU Nominal Branches On

Description:

Send the command to switch the PDU1 outlet on, and then check the telemetry status to verify that the PDU1 outlet is on for each of the 5 CMU nominal branches.

Command/Telemetry PUI:

Name:  PDU1_Subsys_Pwr_Bus1_On_VTC1_INST

PUI:  EMDI01ES1350K

Name:  PDU1_Subsys_Pwr_Bus1_On_Off_Stat_VTC

PUI:  EMPP01SW1900J

Command/Expected Value:  ON
Name:  PDU1_Subsys_Pwr_Bus2_On_VTC1_INST

PUI:  EMDI01ES1354K

Name:  PDU1_Subsys_Pwr_Bus2_On_Off_Stat_VTC

PUI:  EMPP01SW1920J

Command/Expected Value:  ON
Name:  PDU1_Subsys_Pwr_Bus3_On_VTC1_INST

PUI:  EMDI01ES1358K

Name:  PDU1_Subsys_Pwr_Bus3_On_Off_Stat_VTC

PUI:  EMPP01SW1940J

Command/Expected Value:  ON
Name:  PDU1_Subsys_Pwr_Bus4_On_VTC1_INST

PUI:  EMDI01ES1362K

Name:  PDU1_Subsys_Pwr_Bus4_On_Off_Stat_VTC

PUI:  EMPP01SW1960J

Command/Expected Value:  ON
Name:  PDU1_Subsys_Pwr_Bus5_On_VTC1_INST

PUI:  EMDI01ES1366K

Name:  PDU1_Subsys_Pwr_Bus5_On_Off_Stat_VTC

PUI:  EMPP01SW1980J

Command/Expected Value:  ON





























1E.82.6.2    Switch PDU1 Outlets to the TCS Equipment On

Description:

Send the command to switch the PDU1 outlet on, and then check the telemetry status to verify that the PDU1 outlet is on for each of the 5 TCS equipment nominal branches.

Command/Telemetry PUI:

Name:  PDU1_Subsys_Pwr_Bus6_On_VTC1_INST

PUI:  EMDI01ES1330K

Name:  PDU1_Subsys_Pwr_Bus6_On_Off_Stat_VTC

PUI:  EMPP01SW1780J

Command/Expected Value:  ON
Name:  PDU1_Subsys_Pwr_Bus7_On_VTC1_INST

PUI:  EMDI01ES1334K

Name:  PDU1_Subsys_Pwr_Bus7_On_Off_Stat_VTC

PUI:  EMPP01SW1800J

Command/Expected Value:  ON
Name:  PDU1_Subsys_Pwr_Bus8_On_VTC1_INST

PUI:  EMDI01ES1338K

Name:  PDU1_Subsys_Pwr_Bus8_On_Off_Stat_VTC

PUI:  EMPP01SW1820J

Command/Expected Value:  ON
Name:  PDU1_Subsys_Pwr_Bus9_On_VTC1_INST

PUI:  EMDI01ES1342K

Name:  PDU1_Subsys_Pwr_Bus9_On_Off_Stat_VTC

PUI:  EMPP01SW1840J

Command/Expected Value:  ON
Name:  PDU1_Subsys_Pwr_Bus10_On_VTC1_INST

PUI:  EMDI01ES1346K

Name:  PDU1_Subsys_Pwr_Bus10_On_Off_Stat_VTC

PUI:  EMPP01SW1860J

Command/Expected Value:  ON
1E.82.6.3    Switch PDU2 Outlets to the CMU Nominal Branches On

Description:

Send the command to switch the PDU2 outlet on, and then check the telemetry status to verify that the PDU2 outlet is on for each of the 5 CMU nominal branches.

Command/Telemetry PUI:

Name:  PDU2_Subsys_Pwr_Bus1_On_VTC1_INST

PUI:  EMDI01ES1440K

Name:  PDU2_Subsys_Pwr_Bus1_On_Off_Stat_VTC

PUI:  EMPP02SW1900J

Command/Expected Value:  ON
Name:  PDU2_Subsys_Pwr_Bus2_On_VTC1_INST

PUI:  EMDI01ES1444K

Name:  PDU2_Subsys_Pwr_Bus2_On_Off_Stat_VTC

PUI:  EMPP02SW1920J

Command/Expected Value:  ON
Name:  PDU2_Subsys_Pwr_Bus3_On_VTC1_INST

PUI:  EMDI01ES1448K

Name:  PDU2_Subsys_Pwr_Bus3_On_Off_Stat_VTC

PUI:  EMPP02SW1940J

Command/Expected Value:  ON
Name:  PDU2_Subsys_Pwr_Bus4_On_VTC1_INST

PUI:  EMDI01ES1452K

Name:  PDU2_Subsys_Pwr_Bus4_On_Off_Stat_VTC

PUI:  EMPP02SW1960J

Command/Expected Value:  ON
Name:  PDU2_Subsys_Pwr_Bus5_On_VTC1_INST

PUI:  EMDI01ES1456K

Name:  PDU2_Subsys_Pwr_Bus5_On_Off_Stat_VTC

PUI:  EMPP02SW1980J

Command/Expected Value:  ON
1E.82.6.4    Switch PDU2 Outlets to the TCS Equipment On

Description:

Send the command to switch the PDU2 outlet on, and then check the telemetry status to verify that the PDU2 outlet is on for each of the 5 TCS equipment nominal branches.

Command/Telemetry PUI:

Name:  PDU2_Subsys_Pwr_Bus6_On_VTC1_INST

PUI:  EMDI01ES1420K

Name:  PDU2_Subsys_Pwr_Bus6_On_Off_Stat_VTC

PUI:  EMPP02SW1780J

Command/Expected Value:  ON
Name:  PDU2_Subsys_Pwr_Bus7_On_VTC1_INST

PUI:  EMDI01ES1424K

Name:  PDU2_Subsys_Pwr_Bus7_On_Off_Stat_VTC

PUI:  EMPP02SW1800J

Command/Expected Value:  ON
Name:  PDU2_Subsys_Pwr_Bus8_On_VTC1_INST

PUI:  EMDI01ES1428K

Name:  PDU2_Subsys_Pwr_Bus8_On_Off_Stat_VTC

PUI:  EMPP02SW1820J

Command/Expected Value:  ON
Name:  PDU2_Subsys_Pwr_Bus9_On_VTC1_INST

PUI:  EMDI01ES1432K

Name:  PDU2_Subsys_Pwr_Bus9_On_Off_Stat_VTC

PUI:  EMPP02SW1840J

Command/Expected Value:  ON
Name:  PDU2_Subsys_Pwr_Bus10_On_VTC1_INST

PUI:  EMDI01ES1436K

Name:  PDU2_Subsys_Pwr_Bus10_On_Off_Stat_VTC

PUI:  EMPP02SW1860J

Command/Expected Value:  ON
1E.82.6.5    Switch PDU1 Power Outlet to the Water Pump1 On

1E.82.6.5.1    Send Command to Switch PDU1 Power Outlet to the Water Pump1 On

Command/Telemetry PUI:

Name:  PDU1_Rack_D1_Pwr_Bus_On_VTC1_INST

PUI:  EMDI01ES1294K

1E.82.6.5.2    Verify PDU1 Power Outlet to the Water Pump1 On

Command/Telemetry PUI:

Name:  PDU1_Rack_D1_Pwr_Bus_On_Off_Stat_VTC

PUI:  EMPP01SW1500J

Command/Expected Value:  ON
1E.82.6.6    Switch PDU2 Power Outlet to the Water Pump2 On

1E.82.6.6.1    Send Command to Switch PDU2 Power Outlet to the Water Pump2 On

Command/Telemetry PUI:

Name:  PDU2_Rack_D2_Pwr_Bus_On_VTC1_INST

PUI:  EMDI01ES1384K

1E.82.6.6.2    Verify PDU2 Power Outlet to the Water Pump2 On

Command/Telemetry PUI:

Name:  PDU2_Rack_D2_Pwr_Bus_On_Off_Stat_VTC

PUI:  EMPP02SW1500J

Command/Expected Value:  ON
1E.82.6.7    Verify Total Pressure Sensor Readings

Description:

This is the earliest possible time to verify the pressure in the Columbus module.  The pressure should be about equal to the launch pressure (~ 15 PSI or 776 mmHg).

Command/Telemetry PUI:

Name:  TPS1_Air_Press_VTC

PUI:  EMET01SW1000P

Command/Expected Value:  ~ 776 mmHg
Name:  TPS2_Air_Press_VTC

PUI:  EMET02SW1000P

Command/Expected Value:  ~ 776 mmHg
Name:  TPS3_Air_Press_VTC

PUI:  EMET03SW1000P

Command/Expected Value:  ~ 776 mmHg
Name:  TPS4_Air_Press_VTC

PUI:  EMET04SW1000P

Command/Expected Value:  ~ 776 mmHg

1E.82.7
    Activate Control and Monitoring Units (CMU) 1 – 4

Time to Complete:
 00:10

Description:
For the activation of the Water Pump Assembly (WPA) and the Data Management System (DMS) equipment, additional hardwired command and measurement interfaces are needed.  These interfaces are implemented within the Control and Monitoring Units (CMUs),  i.e., during activation, the CMU acts as an I/O extension for the VTCs regarding these hardwired interfaces.

All 4 CMUs are activated together at this point of the activation sequence.  They are all needed to provide the necessary measurement interfaces to control the successful activation of each other. The activation of the CMUs will be performed using the dedicated VTC hardwired measurements and commands.  

Initial Conditions:
1.
DMS is in Vital Mode

2.
The Master VTC is configured as Bus Controller on Vital Bus

3.
The Master VTC is configured as Bus Controller on System Bus

4.
Power Feeders A and B to the CMU1, CMU2, CMU3, and CMU4 are active

Final Conditions:
1.
CMUs 1-4 are activated.

Operational Constraints: 

--
CMUs shall only be activated if the Water Loop (1E.82.10) can be activated within 5 hours after CMU activation.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:
--
APM Operations Manual, COL-RIBRE-MA-0045, as of 27 January 2003
--
Columbus On-orbit Assembly Analysis, COL-RIBRE-AN-0028, as of 27 January 2003
1E.82.7.1 Verify Power Outlet Status

Description:
The operator verifies power outlet status.
Command/Telemetry PUI:

Name: PDU1_Subsys_Pwr_Bus1_On_Off_Stat_VTC  

PUI: EMPP01SW1900J

Command/Expected Value:

ON

Name: PDU1_Subsys_Pwr_Bus2_On_Off_Stat_VTC

PUI: EMPP01SW1920J

Command/Expected Value:

ON

Name: PDU1_Subsys_Pwr_Bus3_On_Off_Stat_VTC 

PUI: EMPP01SW1940J

Command/Expected Value:

ON

Name: PDU1_Subsys_Pwr_Bus5_On_Off_Stat_VTC 

PUI: EMPP01SW1980J

Command/Expected Value:

ON

Name: PDU2_Subsys_Pwr_Bus1_On_Off_Stat_VTC 

PUI: EMPP02SW1900J

Command/Expected Value:

ON

Name: PDU2_Subsys_Pwr_Bus4_On_Off_Stat_VTC 

PUI: EMPP02SW1960J

Command/Expected Value:

ON

Name: PDU2_Subsys_Pwr_Bus5_On_Off_Stat_VTC 

PUI: EMPP02SW1980J

Command/Expected Value:

ON

1E.82.7.2
Switch CMU1 Nominal Power A On

Description:
The operator switches CMU1 Nominal Power A On.

Command/Telemetry PUI:

Name: CMU1_Nom_Pwr_A_On_VTC1_INST 

PUI:  EMDI01ES1002K
1E.82.7.2.1
 Verify the CMU1 Nominal Power A Status/Input Current and ready Status

Description:
The operator verifies the CMU1 Nominal Power A Status/Input Current

Command/Telemetry PUI:

Name: CMU1_Nom_Pwr_A_Stat_VTC

PUI:  EMDC01SW1060J

Command/Expected Value:
ON

Name: CMU1_Nom_Pwr_A_Current_VTC 

PUI:  EMDC01SW1040C

Command/Expected Value:
 0.6 A ( 0.2 A  





1E.82.7.3
Switch CMU2 Nominal Power A On

Description:
The operator switches CMU2 Nominal Power A On.

Command/Telemetry PUI:

Name:
CMU2_Nom_Pwr_A_On_VTC1_INST

PUI:
EMDI01ES1006K
1E.82.7.3.1
Verify the CMU2 Nominal Power A Status/Input Current/ Nominal and Ready Status

Description:
The operator verifies the CMU2 Nominal Power A Status/Input Current

Command/Telemetry PUI:
Name:
CMU2_Nom_Pwr_A_Stat_VTC 

PUI:
EMDC02SW1060J

Command/Expected Value:
ON

Name:
CMU2_Nom_Pwr_A_Current_VTC 

PUI:
EMDC02SW1040C
Command/Expected Value:
0.6 A ( 0.2 A                                

Name:
CMU2_Nom_Ready_Stat_ACT 

PUI:
EMDC02SW1120J
Command/Expected Value:
READY

1E.82.7.4
Switch CMU3 Nominal Power A On

Description:
The operator switches CMU3 Nominal Power A On.

Command/Telemetry PUI:

Name: CMU3_Nom_Pwr_A_On_VTC1_INST Parameters:

PUI:
TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)
1E.82.7.4.1
Verify the CMU3 Nominal Power A Status/Input Current/ Nominal and Ready Status

Description:
The operator verifies the CMU3 Nominal Power A Status/Input Current

Command/Telemetry PUI:
Name: CMU3_Nom_Pwr_A_Stat_VTC 

PUI:  EMDC03SW1060J

Command/Expected Value:
ON

Name: CMU3_Nom_Pwr_A_Current_VTC 

PUI:  EMDC03SW1040C

Command/Expected Value:
 0.6 A ( 0.2 A                                      

Name: CMU3_Nom_Ready_Stat_ACT 

PUI:  EMDC03SW1120J

Command/Expected Value:
READY

1E.82.7.5 Switch CMU4 Nominal Power A On


Description:
The operator switches CMU4 Nominal Power A On.

Command/Telemetry PUI:

Name: CMU4_Nom_Pwr_A_On_VTC1_INST 

PUI: EMDI01ES1014K
1E.82.7.5.1 Verify the CMU4 Nominal Power A Status/Input Current/ Nominal and Ready Status

Description:
The operator verifies the CMU4 Nominal Power A Status/Input Current

Command/Telemetry PUI:

Name: CMU4_Nom_Pwr_A_Stat_VTC 

PUI: EMDC04SW1060J

Command/Expected Value:
= ON

Name: CMU4_Nom_Pwr_A_Current_VTC 

PUI: EMDC04SW1040C

Command/Expected Value:
0.6 A ( 0.2 A       

Name: CMU4_Nom_Ready_Stat_ACT 

PUI: EMDC04SW1120J

Command/Expected Value:
READY
Name:
CMU1_Nom_Ready_Stat_ACT 

PUI:
EMDC01SW1120J
Command/Expected Value:
READY
1E.82.7.6
Switch CMU1 Nominal Power B On

Description:

The operator switches CMU1 Nominal Power B On.
Note:

The current values documented below were derived from engineering/testing data.
Command/Telemetry PUI:
Name: CMU1_Nom_Pwr_B_On_ACT_VTC1_INST

PUI: EMDI01ES1146K
1E.82.7.6.1
Verify the CMU1 Nominal Power B Status/Input Current and the CMU1 Nominal Power A Input Current

Description:

The operator verifies the CMU1 Nominal Power B Status/Input Current and the CMU1 Nominal Power A Input Current.

Command/Telemetry PUI:

Name: CMU1_Nom_Pwr_B_Stat_ACT 

PUI: EMDC01SW1100J

Command/Expected Value:
ON

Name: CMU1_Nom_Pwr_B_Current_ACT 

PUI: EMDC01SW1080C

Command/Expected Value:
 <0.45A
Name:  CMU1_Nom_Pwr_A_Current_VTC 

PUI:  EMDC01SW1040C

Command/Expected Value:
0.31 – 0.75A
1E.82.7.7
Switch CMU2 Nominal Power B On

Description: 

The operator Switches CMU2 Nominal Power B On.
Note:

The current values documented below were derived from engineering/testing data.
Command/Telemetry PUI:
Name: CMU2_Nom_Pwr_B_On_ACT_VTC1_INST

PUI: EMDI01ES1158K
1E.82.7.7.1    Verify the CMU2 Nominal Power B Status/Input Current and the CMU2 Nominal Power A Input Current
Description: 

The operator Verify the CMU2 Nominal Power B Status/Input Current and the CMU2 Nominal Power A Input Current.

Command/Telemetry PUI:
Name: CMU2_Nom_Pwr_B_Stat_ACT 

PUI: EMDC02SW1100J

Command/Expected Value:
ON

Name: CMU2_Nom_Pwr_B_Current_ACT 

PUI: EMDC02SW1080C

Command/Expected Value:
<0.45A
Name: CMU2_Nom_Pwr_A_Current_VTC 

PUI: EMDC02SW1040C

Command/Expected Value:
0.31 – 0.75A
1E.82.7.8
Switch CMU3 Nominal Power B On

Description: 

The operator switches Switch CMU3 Nominal Power B On.
Note:

The current values documented below were derived from engineering/testing data.
Command/Telemetry PUI:
Name: CMU3_Nom_Pwr_B_On_ACT_VTC1_INST

PUI: EMDI01ES1170K
1E.82.7.8.1    Verify the CMU3 Nominal Power B Status/Input Current and the CMU3 Nominal Power A Input Current


Description: 

The operator verifies the CMU3 Nominal Power B Status/Input Current and the CMU3 Nominal Power A Input Current.

Command/Telemetry PUI:

Name: CMU3_Nom_Pwr_B_Stat_ACT 

PUI: EMDC03SW1100J

Command/Expected Value:
ON

Name: CMU3_Nom_Pwr_B_Current_ACT = 

PUI: EMDC03SW1080C

Command/Expected Value:
<0.45A
Name: CMU3_Nom_Pwr_A_Current_VTC = 

PUI: EMDC03SW1040C

Command/Expected Value:
0.31 – 0.75A 

1E.82.7.9
Switch CMU4 Nominal Power B On

Description: 

The operator switches CMU4 Nominal Power B On.
Note:

The current values documented below were derived from engineering/testing data.
Command/Telemetry PUI:

Name: CMU4_Nom_Pwr_B_On_ACT_VTC1_INST

PUI: EMDI01ES1182K
1E.82.7.9.1
Verify the CMU4 Nominal Power B Status/Input Current and the CMU4 Nominal Power A Input Current

Description: 

The operator verifies the CMU4 Nominal Power B Status/Input Current and the CMU4 Nominal Power A Input Current.

Command/Telemetry PUI:

Name: CMU4_Nom_Pwr_B_Stat_ACT 

PUI: EMDC04SW1100J  

Command/Expected Value
ON

Name: CMU4_Nom_Pwr_B_Current_ACT = 

PUI: EMDC04SW1080C

Command/Expected Value
<0.45A
Name: CMU4_Nom_Pwr_A_Current_VTC 

PUI: EMDC04SW1040C


Command/Expected Value:
0.31 – 0.75A
1E.82.8    Reconfigure Columbus LTL IFHX Valves

Time to Complete:    00:02
Resp Org:    Boeing Flight Operations
1E.82.8.1    PF.TCS. Command Columbus LTL IFHX Outlet Isolation Valve to Open Position and Verify

Description:    

Refer to "TCS.Checkout a Heat Exchanger" in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 13, Volume 3, EATCS) for the procedural information of this operation.

Delta: 

Perform step “COU.12.3.1.2.6.3.2    TCS.Open Node 2 MT Loop HX outlet isolation relief valve” only. The Columbus LT heat exchanger isolation relief valve data is used in this function.

1E.82.8.2    PF.TCS.Command Columbus LTL IFHX Bypass Valve to Flow Through Position and Verify

Description:    

Refer to "TCS.Checkout a Heat Exchanger" in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 13, Volume 3, EATCS) for the procedural information of this operation.

Delta: 

Perform step “COU.12.3.1.2.6.2.1    TCS.Command N2 Moderate Temp Loop heat exchanger inlet bypass valve to the flow-through position” only. The Columbus LT heat exchanger bypass valve data is used in this function.

1E.82.9    Reconfigure Columbus MTL IFHX Valves

Time to Complete:    00:02
Resp Org:    Boeing Flight Operations
1E.82.9.1    PF.TCS. Command Columbus MTL IFHX Outlet Isolation Valve to Open Position and Verify

Description:    

Refer to "TCS.Checkout a Heat Exchanger" in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 13, Volume 3, EATCS) for the procedural information of this operation.

Delta: 

Perform step “COU.12.3.1.2.6.3.2    TCS.Open N2 MT Loop HX outlet isolation relief valve” only. The Columbus MT heat exchanger isolation relief valve data is used in this function.

1E.82.9.2    PF.TCS.Command Columbus MTL IFHX Bypass Valve to Flow Through Position and Verify

Description:    

Refer to "TCS.Checkout a Heat Exchanger" in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 13, Volume 3, EATCS) for the procedural information of this operation.

Delta: 

Perform step “COU.12.3.1.2.6.2.1    TCS.Command Node 2 Moderate Temp Loop heat exchanger inlet bypass valve to the flow-through position” only. The Columbus MT heat exchanger bypass valve data is used in this function.

1E.82.10    Activate Water Loop

Time to Complete:    00:10
Description:    

Once initial power and command & control capability are available, the Columbus ATCS loop is activated to provide ORU heat rejection via coldplates so that the remainder of the Columbus systems may be activated. This function serves as the initial activation of the ATCS loop. It activates the minimum number of TCS components to allow for the startup of DMS and other subsystems related to DMS. This procedure will start WPA pump default rotation and will also start the autonomous control loop on the plenum inlet temperature (TPLE Control Loop), which will maintain the temperature at the inlet of the plenum at 17(1 °C. This initial TCS activation does not cover initialization of the Cabin Heat Exchanger (CHX) since the ECLSS equipment has not yet been activated at this stage.

Initial Conditions:
1.  
Columbus ATCS loop integrated into the ISS EATCS (via LT and MT IFHXs).

2.  
Columbus LT and MT IFHXs active with ammonia flow through the core.

3.  
Columbus ATCS loop is inactive.

4.  
WOOV5 and WOOV7 are open.

5.  
WMV1 is unpowered.

6.  
WPA-1 and WPA-2 pumps are unpowered.

Final Conditions:
1.  
Columbus ATCS loop is active with water cooling capability provided for subsystem coldplates.

2.  
CHX control loop is not activated.

3.  
WOOV5 and WOOV7 are closed.

4.  
WMV1 is powered.

5.  
WPA-1 pump is powered, WPA-2 pump is unpowered.

Operational Constraints:
--
Columbus ATCS Loop Integration

Columbus ATCS Loop must be integrated into the ISS EATCS (via LT and MT IFHXs) to allow for rejection of heat to the ISS CTB.

--
IFHX Reconfiguration before Water Loop Activation

In order to prevent the buildup of heat loads in the Columbus ATCS loop, tasks 1E.82.8 Reconfigure Columbus LTL IFHX Valves and 1E.82.9 Reconfigure Columbus MTL IFHX Valves must be completed before activation of the water loop commences. 
--
Water Loop Activation Constraint

During the initial activation and checkout of Columbus systems, the heat generated by the internal systems is such that it is adequately dispersed via radiative cooling. Activation of the CMUs, tasks 1E.82.7 Activate Control and Monitoring Units (CMU) 1-4, leads to a higher power consumption and the requirement for active cooling.  As a result, activation of the water loop, 1E.82.10  Activate Water Loop, must be complete within 5 hours of CMU activation.
Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None



Validation/Data Source Information:
--
APM Operations Manual (COL-RIBRE-MA-0045), as of 27 January 2003
1E.82.10.1    Verify Columbus ATCS Configuration

Description:    

The following checks confirm that the Columbus ATCS is properly configured for Water Loop activation and that all of the Water On-Off Valves (WOOV) and the Water Flow Selection Valves (WFSV) are still in their launch configuration. At this stage, all ATCS valves should be open except for WOOV10 and WOOV2.

1E.82.10.1.1    Confirm All WOOVs in Launch Configuration

Command/Telemetry PUI:

Name:  WOOV1_Open_Stat_VTC

PUI:  EMTV01SW1020J

Command/Expected Value:  Open

Name:  WOOV2_Close_Stat_VTC

PUI:  EMTV02SW1000J

Command/Expected Value:  Closed
Name:  WOOV3_Open_Stat_VTC

PUI:  EMTV03SW1020J

Command/Expected Value:  Open
Name:  WOOV4_Open_Stat_VTC

PUI:  EMTV04SW1020J

Command/Expected Value:  Open
Name:  WOOV5_Open_Stat_VTC

PUI:  EMTV05SW1020J

Command/Expected Value:  Open
Name:  WOOV6_Open_Stat_VTC

PUI:  EMTV06SW1020J

Command/Expected Value:  Open
Name:  WOOV7_Open_Stat_VTC

PUI:  EMTV07SW1020J

Command/Expected Value:  Open
Name:  WOOV8_Open_Stat_VTC

PUI:  EMTV08SW1020J

Command/Expected Value:  Open

Name:  WOOV9_Open_Stat_VTC

PUI:  EMTV09SW1020J

Command/Expected Value:  Open

Name:  WOOV10_Closed_Stat_VTC

PUI:  EMTV10SW1020J

Command/Expected Value:  Closed

1E.82.10.1.2    Confirm All WFSVs in Launch Configuration

Description:    

All ten of the WFSVs are confirmed to be in the open position. It should be noted that these telemetry items are only available via the Col-CC or PWS. Confirmation of the valve positions is not required to procede with activation of the water loop.



Command/Telemetry PUI:

Name:  WFSV_ISPR_A1_Open_Stat_VTC

PUI: N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  Open
Name:  WFSV_ISPR_A2_Open_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  Open
Name:  WFSV_ISPR_A3_Open_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  Open
Name:  WFSV_ISPR_A4_Open_Stat_VTC

PUI: N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  Open
Name:  WFSV_ISPR_F1_Open_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  Open
Name:  WFSV_ISPR_F2_Open_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  Open
Name:  WFSV_ISPR_F3_Open_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  Open
Name:  WFSV_ISPR_F4_Open_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  Open
Name:  WFSV_ISPR_O1_Open_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  Open
Name:  WFSV_ISPR_O2_Open_Stat_VTC

PUI:  N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  Open

1E.82.10.2    Verify Water Modulating Valve Positions

Description:    

Valve positions for the Water Modulating Valves are confirmed. To do this, power is applied to the valve. Once the valve is confirmed to be in the correct position, the Water Modulating Valve is deactivated.

1E.82.10.2.1    Confirm WMV1 Position

1E.82.10.2.1.1    Activate Shutoff Section of WMV1

1E.82.10.2.1.1.1    Send Command to Activate Shutoff Section of WMV1

Command/Telemetry PUI:

Name:  WMV1_SOV_Pwr_On_ACT_VTC1_INST

PUI: EMDI01ES1510K
1E.82.10.2.1.1.2    Verify Shutoff Section of WMV1 Activated

Command/Telemetry PUI:

Name:  WMV1_SOV_Pwr_Stat_ACT

PUI:  EMTM01SW1040J

Command/Expected Value:  ON
1E.82.10.2.1.2    Verify Shutoff Valves Open

Command/Telemetry PUI:

Name:  WMV1_SOV1_Open_Stat_ACT

PUI:  EMTM01SW1080J

Command/Expected Value:  Open
Name:  WMV1_SOV2_Open_Stat_ACT

PUI:  EMTM01SW1120J

Command/Expected Value:  Open
1E.82.10.2.1.3    Dectivate Shutoff Section of WMV1

1E.82.10.2.1.3.1    Send Command to Dectivate Shutoff Section of WMV1

Command/Telemetry PUI:

Name:  WMV1_SOV_Pwr_Off_ACT_VTC1_INST

PUI: EMDI01ES1508K
1E.82.10.2.1.3.2    Verify Shutoff Section of WMV1 Deactivated

Command/Telemetry PUI:

Name:  WMV1_SOV_Pwr_Stat_ACT

PUI:  EMTM01SW1040J

Command/Expected Value:  OFF
1E.82.10.2.2    Confirm WMV2 Position

1E.82.10.2.2.1    Activate Shutoff Section of WMV2

1E.82.10.2.2.1.1    Send Command to Activate Shutoff Section of WMV2

Command/Telemetry PUI:

Name:  WMV2_SOV_Pwr_On_ACT_VTC1_INST

PUI:  EMDI01ES1526K
1E.82.10.2.2.1.2    Verify Shutoff Section of WMV2 Activated

Command/Telemetry PUI:

Name:  WMV2_SOV_Pwr_Stat_ACT

PUI:  EMTM02SW1040J

Command/Expected Value:  ON
1E.82.10.2.2.2    Verify Shutoff Valves Closed

Command/Telemetry PUI:

Name:  WMV2_SOV1_Close_Stat_ACT

PUI:  EMTM02SW1060J

Command/Expected Value:  Closed
Name:  WMV2_SOV2_Close_Stat_ACT

PUI:  EMTM02SW1100J

Command/Expected Value:  Closed
1E.82.10.2.2.3    Deactivate Shutoff Section of WMV2

1E.82.10.2.2.3.1    Send Command to Deactivate Shutoff Section of WMV2

Command/Telemetry PUI:

Name:  WMV2_SOV_Pwr_Off_ACT_VTC1_INST

PUI: EMDI01ES1524K
Command/Expected Value:  Closed
1E.82.10.2.2.3.2    Verify Shutoff Section of WMV2 Deactivated

Command/Telemetry PUI:

Name:  WMV2_SOV_Pwr_Stat_ACT

PUI:  EMTM02SW1040J

Command/Expected Value:  OFF
1E.82.10.2.3    Confirm WMV3 Position

1E.82.10.2.3.1    Activate Shutoff Section of WMV3

1E.82.10.2.3.1.1    Send Command to Activate Shutoff Section of WMV3

Command/Telemetry PUI:

Name:  WMV3_SOV_Pwr_On_ACT_VTC1_INST

PUI:  EMDI01ES1540K
1E.82.10.2.3.1.2    Verify Shutoff Section of WMV3 Activated

Command/Telemetry PUI:

Name:  WMV3_SOV_Pwr_Stat_ACT

PUI:  EMTM03SW1040J

Command/Expected Value:  ON
1E.82.10.2.3.2    Verify Shutoff Valves Open

Command/Telemetry PUI:

Name:  WMV3_SOV1_Open_Stat_ACT

PUI:  EMTM03SW1080J

Command/Expected Value:  Open
Name:  WMV3_SOV2_Open_Stat_ACT

PUI:  EMTM03SW1120J

Command/Expected Value:  Open
1E.82.10.2.3.3    Deactivate Shutoff Section of WMV3

1E.82.10.2.3.3.1    Send Command to Deactivate Shutoff Section of WMV3

Command/Telemetry PUI:

Name:  WMV3_SOV_Pwr_Off_ACT_VTC1_INST

PUI: EMDI01ES1538K
1E.82.10.2.3.3.2    Confirm Shutoff Section of WMV3 Deactivated

Command/Telemetry PUI:

Name:  WMV3_SOV_Pwr_Stat_ACT

PUI:  EMTM03SW1040J

Command/Expected Value:  OFF
1E.82.10.2.4    Confirm WMV4 Position

1E.82.10.2.4.1    Activate Shutoff Section of WMV4

1E.82.10.2.4.1.1    Send Command to Activate Shutoff Section of WMV4

Command/Telemetry PUI:

Name:  WMV4_SOV_Pwr_On_ACT_VTC1_INST

PUI:  EMDI01ES1554K
1E.82.10.2.4.1.2    Verify Shutoff Section of WMV4 Activated

Command/Telemetry PUI:

Name:  WMV4_SOV_Pwr_Stat_ACT

PUI:  EMTM04SW1040J

Command/Expected Value:  ON
1E.82.10.2.4.2    Verify Shutoff Valves Closed

Command/Telemetry PUI:

Name:  WMV4_SOV1_Close_Stat_ACT

PUI:  EMTM04SW1060J

Command/Expected Value:  Closed
Name:  WMV4_SOV2_Close_Stat_ACT

PUI:  EMTM04SW1100J

Command/Expected Value:  Closed
1E.82.10.2.4.3    Deactivate Shutoff Section of WMV4

1E.82.10.2.4.3.1    Send Command to Deactivate Shutoff Section of WMV4

Command/Telemetry PUI:

Name:  WMV4_SOV_Pwr_Off_ACT_VTC1_INST

PUI: EMDI01ES1552K
1E.82.10.2.4.3.2    Verify Shutoff Section of WMV4 Deactivated

Command/Telemetry PUI:

Name:  WMV4_SOV_Pwr_Stat_ACT

PUI:  EMTM04SW1040J

Command/Expected Value:  OFF
1E.82.10.2A    Confirm Water Loop System Pressure

Description:    

The pump in the Columbus water loop is intended to opererate within a specified design pressure range. The system is charged and pressurized prior to launch and expected to be within the nominal operating range of 180 ( 10 kPa at the time of loop startup, however the pressure of the system may decrease over time. This, coupled with the fact that two additional volumes have been introduced into the loop (Node 2 Passive Lines and Columbus to Node 2 Vestibule Jumpers), may have affected the system pressure. As a result, a check of the WPA accumulator pressures is performed to ensure that the system is still within the acceptable operating range of the water pump.
Command/Telemetry PUI:

Name:  WPA1_Accum_Abs_Press1_VTC

PUI:  EMTP01SW1080P

Command/Expected Value:  120 – 250 kPa
Name:  WPA1_Accum_Abs_Press2_VTC

PUI:  EMTP01SW1100P

Command/Expected Value:  120 – 250 kPa
1E.82.10.3    Close Heat Exchanger Bypass Valves

Description:    

Water On-Off Valves 5 and 7 are closed. This closes the heat exchanger bypass path directing the ATCS flow through the MT and LT heat exchangers. This places the ATCS loop valves into the nominal working configuration allowing for usage of the heat exchangers and subsequent TCS activation. The WOOVs are commanded through a Power Distribution Unit Stepper Motor interface (PDU STMO I/F).

1E.82.10.3.1    Close WOOV 5 Heat Exchanger Bypass Valve

1E.82.10.3.1.1    Send Command to Close WOOV 5 Heat Exchanger Bypass Valve

Command/Telemetry PUI:

Name:  WOOV5_Vlv_Close_VTC1_INST

PUI:  EMDI01ES1572K
1E.82.10.3.1.2    Verify WOOV 5 Heat Exchanger Bypass Valve Closed

Command/Telemetry PUI:

Name:  WOOV5_Close_Stat_VTC

PUI:  EMTV05SW1000J

Command/Expected Value:  Closed
1E.82.10.3.2    Close WOOV 7 Heat Exchanger Bypass Valve

1E.82.10.3.2.1    Send Command to Close WOOV 7 Heat Exchanger Bypass Valve

Command/Telemetry PUI:

Name:  WOOV7_Vlv_Close_VTC1_INST

PUI: EMDI01ES1580K
1E.82.10.3.2.2    Verify WOOV 7 Heat Exchanger Bypass Valve Closed

Command/Telemetry PUI:

Name:  WOOV7_Close_Stat_VTC

PUI:  EMTV07SW1000J

Command/Expected Value:  Closed
1E.82.10.4    Activate WMV1 Modulating Section

Description:    

The power switch on the modulating valve is operated and the complete valve is switched on.

1E.82.10.4.1    Send Command to Activate WMV1 Modulating Section

Command/Telemetry PUI:

Name:  WMV1_MDV_Pwr_On_ACT_VTC1_INST

PUI: EMDI01ES1498K
1E.82.10.4.1.2   Verify WMV1 Modulating Section Activated

Command/Telemetry PUI:

Name:  WMV1_MDV_Pwr_Stat_ACT

PUI:  EMTM01SW1020J

Command/Expected Value:  ON
1E.82.10.5    Activate WPA1

Description:    

Command is sent to power on Water Pump Assembly 1. In addition to providing power, it places the pump into a standby mode.

1E.82.10.5.1    Send Command to Activate WPA1

Command/Telemetry PUI:

Name:  WPA1_Pwr_On_ACT_VTC1_INST

PUI:  EMDI01ES1600K
1E.82.10.5.2    Verify WPA1 Activated

Command/Telemetry PUI:

Name:  WPA1_Pwr_Stat_ACT

PUI:  EMTP01SW1140J

Command/Expected Value:  ON
1E.82.10.6    Start Default Pump Rotation

Description:    

The water pump initialization signal from the Vital Telemetry/Telecommand Computer (VTC) activate the pump default running mode together with the TPLENUM automatic loop control. If the CMU to which the pump_dp monitor and the DMS flow meter monitor is under VTC control also these monitors can be used to control the WPA is flowing water.

1E.82.10.6.1    Send Command to Start Default Pump Rotation

Command/Telemetry PUI:

Name:  WPA1_Pump_Init_ACT_VTC1_INST

PUI: EMDI01ES1596K
1E.82.10.6.2    Verify Default Pump Rotation Started

Command/Telemetry PUI:

Name:  WPA1_Mass_Flow_ACT

PUI:  EMTP01SW1120R

Command/Expected Value:  270 ± 39 kg/hr
Name:  DPSB1_Nom_Plenum_DP_VTC

PUI:  EMTD01SW1000P

Command/Expected Value:  42 ± 2 kPa
Name:  DPSB2_Redun_Plenum_DP_VTC

PUI:  EMTD02SW1020P

Command/Expected Value:  42 ± 2 kPa
1E.82.10.6.3    Verify Pump Delta Pressure Within Limits

Description:    

Once pump rotation has started, operator will also verify the delta pressure across the pump is within limits. This will confirm no blockage in the water loop lines that could ultimately lead to damage to the pump hardware.  Expected pump delta pressure (at default speed of 5300 RPM and 300.2 kg/hr flow rate) is 0.76 bar (76 kPa) [Reference closed issue SIR10-0043].
Command/Telemetry PUI:

Name:  WPA1_Pump_DP_ACT

PUI:  EMTP01SW1160P

Command/Expected Value:  0.76 ± 0.02 bar (76 ± 2 kPa)






1E.82.10.7    Start Emergency, Warning, and Caution System Monitoring

Description:    

Start Emergency, Warning, and Caution monitoring on Delta Pressure Sensor Block (DPSB), plenum water temperature, and Water Temperature Sensor Block (WTSB) measurements.

Note: 
Once EWACS is enabled, inform NASA Flight Control Team of C&W annunciation activation and request enabling of C&W system on USOS. (Only on Loss of water cooling circulation).

1E.82.10.7.1    Start EWACS Monitoring on DPSB Measurement

1E.82.10.7.1.1    Send Command to Start EWACS Monitoring on DPSB Measurement

Command/Telemetry PUI:

Name:  DPSB1_Nom_Plenum_DP_Mon_Ena_VTC1_INST

PUI: EMDI01ES4108K
Name:  DPSB2_Redun_Plenum_DP_Mon_Ena_VTC2_INST

PUI:  EMDI02ES4108K
1E.82.10.7.1.2    Verify EWACS Monitoring on DPSB Measurement Started

Command/Telemetry PUI:

Name:  DPSB1_Nom_Plenum_DP_Monitoring_Ena_VTC

PUI:  EMTD01SW1003J
Command/Expected Value:  ENABLE
Name:  DPSB2_Redun_Plenum_DP_Monitoring_Ena_VTC

PUI:  EMTD02SW1023J
Command/Expected Value:  ENABLE
1E.82.10.7.2    Verify Plenum Water Temperatures

Command/Telemetry PUI:

Name:  WTSB1_Nom_Plenum_Temp3_VTC

PUI:  EMTT01SW1000T

Command/Expected Value:  < 24°C
Name:  WTSB2_Redun_Plenum_Temp3_VTC

PUI:  EMTT02SW1000T

Command/Expected Value:  < 24°C
1E.82.10.7.3    Start EWACS monitoring on WTSB Measurements

1E.82.10.7.3.1    Send Command to Start EWACS monitoring on WTSB Measurements

Command/Telemetry PUI:

Name:  WTSB1_Nom_Plenum_Temp3_Mon_Ena_VTC1_INST

PUI: EMDI01ES4114K
Name:  WTSB2_Redun_Plenum_Temp3_Mon_Ena_VTC2_INST

PUI:  EMDI02ES4114K
1E.82.10.7.3.2    Verify EWACS monitoring on WTSB Measurements Started

Command/Telemetry PUI:

Name:  WTSB1_Nom_Plenum_Temp3_Monitoring_Ena_VTC

PUI:  EMTT01SW1003J

Command/Expected Value:  ENABLED
Name:  WTSB2_Redun_Plenum_Temp3_Monitoring_Ena_VTC

PUI:  EMTT02SW1003J

Command/Expected Value:  ENABLED
1E.82.10.8    Enable C&W Messages to C&C MDM for DPSB, PLT and WTSB

Resp Org:
Boeing Flight Operations

Description:    

C&W event messages for DPSB, PLT and WTSB in the primary and backup C&C MDMs are enabled.

1E.82.10.8.1    Send Command to Enable C&W Messages to C&C MDM for DPSB, PLT and WTSB

Note: 
C&W CCS generic templated command is shown in this step, and it is not specific to DPSB, PLT and WTSB 
Command/Telemetry PUI:

Name:  Prim_CCS_CW_Ena_Annun_Tmplt  TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)
PUI: LADD96IM0066K  TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)
1E.82.10.8.2    Verify C&W Messages to C&C MDM for DPSB, PLT and WTSB Enabled

Command/Telemetry PUI:

Name:  TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)
PUI:  TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)
Command/Expected Value:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)

3.6.88  Perform Final Activation and Checkout of Columbus Systems

1E.83    Perform Final Activation and Checkout of Columbus Systems

Resp Org:    ESA/EADS
Description:
This procedure input describes the final activation and checkout of critical Columbus systems.  The following tasks are to be completed by the ground controllers during the crew sleep period on Flight Day 4, if possible:

1. Activate Hubs 1 and 2

2. Activate Mass Memory Units (MMU)

3. Activate Mission Management Computer (MMC)

4. Activate Data Management Computer (DMC)

5. Enable Power Distribution Unit (PDU) System Bus Control and Configure for Nominal System Support

6. Activate High Rate Multiplexer (HRM)

7. Configure High Rate Multiplexer (HRM)

8. Water Pump Assembly (WPA) Condensing Heat Exchanger (CHX) Control Loop

9. Switch ON Smoke Detector (SD) PWR BUS
10. Activate Condensate Water Separator Assembly (CWSA)

11. Activate Cabin Fan Assembly (CFA) [Without Monitoring]

12. Activate Cabin Temperature Control Unit (CTCU)

13. Activate PPO2 and PPCO2 Sensors

Note:  
After task 4 above (DMC Activation), the PWS can be activated if crew is available.

Validation/Data Source Information:

--
COL-RIBRE-MA-0045; APM Operations Manual, as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
COL-RIBRE-RP-0360, Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), 31 March 2003

1E.83.1

Activate Hubs 1 and 2

Time to Complete:
00:05

Description:
After the cooling loop is active, the activation of the DMS starts with the activation of both Hubs and both Mass Memory Units (MMUs).  This provides the DMS computers the capability of downloading their S/W, which is located on the MMUs.  Since the S/W loads from the MMUs will be performed via the LAN, the Hubs have to be activated prior to the activation of the MMUs, Mission Management Computer (MMC) and the Data Management Computer (DMC). 

Initial Conditions:
1.
DMS is in Vital Mode.

2.
The Master VTC is configured as Bus Controller on Vital Bus.

3.
The Master VTC is configured as Bus Controller on System Bus.

4.
Power Feeders A and B to the following equipment are active: Hub 1 and Hub 2.

5.   
DMS equipment cooling (cold plates) is activated before equipment switch-on.

Final Conditions:
1.
Hubs 1 and 2 are activated in parallel using CMU1/3 hardwired commands to bypass network failures during the DMC/MMU activation phase.

Operational Constraints:

--
The power feeders to the Hubs must be activated at least 5 seconds prior to this procedure (time constraint is due to converter inrush current).

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

--
APM Operations Manual, COL-RIBRE-MA-0045, as of 27 January 2003
--
Columbus On-orbit Assembly Analysis, COL-RIBRE-AN-0028, as of 27 January 2003
1E.83.1.1
Verify Power Outlet Status

Description: 

The operator verifies power outlet status.

Command/Telemetry PUI:
Name: PDU1_Subsys_Pwr_Bus1_On_Off_Stat_VTC 

PUI: EMPP01SW1900J

Command/Expected Value:
ON

Name: PDU1_Subsys_Pwr_Bus3_On_Off_Stat_VTC 

PUI: EMPP01SW1940J

Command/Expected Value:
ON

Name: PDU2_Subsys_Pwr_Bus3_On_Off_Stat_VTC 

PUI: EMPP02SW1940J

Command/Expected Value:
ON

Name: PDU2_Subsys_Pwr_Bus5_On_Off_Stat_VTC 

PUI: EMPP02SW1980J

Command/Expected Value:
ON

1E.83.1.2
Switch Hub 1 Power A On

Description: 

The operator switches Hub 1 Power A On.

Command/Telemetry PUI:

Name: HUB1_Pwr_A_On_ACT_VTC1_INST

PUI:  EMDI01ES1230K
1E.83.1.2.1
  Verify the Hub 1 Power A Status/ Power A Input Current/ Ready Status

Description: 

The operator verifies the Hub 1 Power A Status, Power A Input Current, and Ready Status.

Command/Telemetry PUI:
Name: HUB1_Pwr_A_Stat_ACT 

PUI: EMDH01SW1040J

Command/Expected Value:
ON

Name: HUB1_Pwr_A_Current_ACT 

PUI: EMDH01SW1020C  

Command/Expected Value:
0.95 – 1.75 A

Name: HUB1_Ready_Stat_ACT 

PUI: EMDH01SW1100J  

Command/Expected Value:
READY

1E.83.1.3
Switch Hub 1 Power B On

Description: 

The operator switches Hub 1 Power B On.

Command/Telemetry PUI:

Name: HUB1_Pwr_B_On_ACT_VTC1_INST

PUI: EMDI01ES1234K
1E.83.1.3.1
Verify the Hub 1 Power B Status/ Power A Input Current/ Power B Input Current

Description: 

The operator verifies the Hub 1 Power B Status, Power A Input Current, and Power B Input Current.

Command/Telemetry PUI:
Name: HUB1_Pwr_B_Stat_ACT 

PUI: EMDH01SW1080J
Command/Expected Value:
ON

Name: HUB1_Pwr_A_Current_ACT 

PUI: EMDH01SW1020C

Command/Expected Value:
0.95 – 1.75 A

Name: HUB1_Pwr_B_Current_ACT 

PUI: EMDH01SW1060C

Command/Expected Value:
< 0,1 A

1E.83.1.4
Switch Hub 2 Power A On

Description: 

The operator switches Hub 2 Power A On.

Command/Telemetry PUI:
Name: HUB2_Pwr_A_On_ACT_VTC1_INST

PUI: EMDI01ES1238K
1E.83.1.4.1
Verify the Hub 2 Power A Status/ Power A Input Current/ Ready Status

Description: 

The operator verifies the Hub 2 Power A Status, Power A Input Current, and Ready Status.

Command/Telemetry PUI:

Name: HUB2_Pwr_A_Stat_ACT

PUI: EMDH02SW1040J

Command/Expected Value:
ON

Name: HUB2_Pwr_A_Current_ACT 

PUI: EMDH02SW1020C

Command/Expected Value:
0.95 – 1.75 A

Name: HUB2_Ready_Stat_ACT 

PUI: EMDH02SW1100J

Command/Expected Value:
READY

1E.83.1.5
Switch Hub 2 Power B On

Description: 

The operator switches Hub 2 Power B On.

Command/Telemetry PUI:

Name: HUB2_Pwr_B_On_ACT_VTC1_INST

PUI: EMDI01ES1242K 

1E.83.1.5.1
Verify the Hub 2 Power B Status/ Power A Input Current / Power B Input Current

Description: 

The operator verifies the Hub 2 Power B Status, Power A Input Current, and Power B Input Current.

Command/Telemetry PUI:

Name: HUB2_Pwr_B_Stat_ACT 

PUI: EMDH02SW1080J

Command/Expected Value:
ON

Name: HUB2_Pwr_A_Current_ACT 

PUI: EMDH02SW1020C

Command/Expected Value:
0.95 – 1.75 A

Name: HUB2_Pwr_B_Current_ACT 

PUI: EMDH02SW1060C

Command/Expected Value:
< 0.1 A

1E.83.2

Activate Mass Memory Units (MMU)

Time to Complete:
 00:10

Description:
The MMUs are activated and initialized by using the CMU 1/3 hardwired power ON commands. After receiving the power ON command, the MMU starts off-line tests and initializes its basic S/W. During this step the MIL Bus interfaces to the System Bus and the other MMU are initialized. Then an explicit boot command has to be sent from the Master VTC to the MMUs, which starts the initialization of the MMU S/W. One MMU is commanded into Master Mode and the other is started in Slave Mode.

Initial Conditions:
1.
DMS is in Vital Mode.

2.
The Master VTC is configured as Bus Controller on Vital Bus.

3.
The Master VTC is configured as Bus Controller on System Bus.

4.
Power Feeders A and B to the following equipment are active.

5.
DMS equipment cooling (cold plates) is activated before equipment switch-on.

Final Conditions:
1. MMUs 1 and 2 are activated and initialized.

2. MMU 1 is in Master Mode and MMU 2 is in Slave Mode.

Operational Constraints:

--
The power feeders to MMUs must be activated at least 5 seconds prior to this procedure (time constraint is due to converter inrush current).
--   
MMU2 has to be booted first as Slave to ensure data consistency between Master and Slave.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

--
APM Operations Manual, COL-RIBRE-MA-0045, as of 27 January 2003
--
Columbus On-orbit Assembly Analysis, COL-RIBRE-AN-0028, as of 27 January 2003
1E.83.2.1
Verify Power Outlet Status

Description:

The operator verifies power outlet status.

Command/Telemetry PUI:
Name: PDU1_Subsys_Pwr_Bus2_On_Off_Stat_VTC 

PUI: EMPP01SW1920J

Command/Expected Value:
ON

Name: PDU1_Subsys_Pwr_Bus5_On_Off_Stat_VTC 

PUI: EMPP01SW1980J

Command/Expected Value:
ON

Name: PDU2_Subsys_Pwr_Bus2_On_Off_Stat_VTC = ON

PUI: EMPP02SW1920J

Command/Expected Value:
ON

Name: PDU2_Subsys_Pwr_Bus5_On_Off_Stat_VTC = ON

PUI: EMPP02SW1980J

Command/Expected Value:
ON

1E.83.2.2
Switch MMU2 Power A On

Description: 

The operator switches MMU2 Power A On.

Command/Telemetry PUI:
Name: MMU2_Pwr_A_On_ACT_VTC1_INST 

PUI: EMDI01ES1268K
1E.83.2.2.1

Verify the MMU2 Power A Status/ Power A Input Current

Description: 

The operator verifies the MMU2 Power A Status and Power A Input Current.

Command/Telemetry PUI:
Name: MMU2_Pwr_A_Stat_ACT 

PUI: EMDM02SW1040J

Command/Expected Value
ON

Name: MMU2_Pwr_A_Current_ACT 

PUI: EMDM02SW1020C

Command/Expected Value:
1.05 – 1.58 A

1E.83.2.3
Switch MMU2 Power B On

Description: 
The operator switches MMU2 Power B On.

Command/Telemetry PUI:
Name: MMU2_Pwr_B_On_ACT_VTC1_INST 

PUI: EMDI01ES1272K
1E.83.2.3.1

Verify the MMU2 Power B Status/ Power A Input Current/ Power B Input Current

Description: 

The operator verifies the MMU2 Power B Status, Power A Input Current, and Power B Input Current.

Command/Telemetry PUI:

Name: MMU2_Pwr_B_Stat_ACT 

PUI: EMDM02SW1080J

Command/Expected Value:
ON

Name: MMU2_Pwr_A_Current_ACT 

PUI: EMDM02SW1020C

Command/Expected Value:
1.05 – 1.58 A

Name: MMU2_Pwr_B_Current_ACT 

PUI: EMDM02SW1060C

Command/Expected Value:
< 0.12 A

1E.83.2.4
Command MMU2 to Slave Mode

Description: 

The operator commands MMU2 to Slave Mode.

Command/Telemetry PUI:

Name: VTC_Boot_MMU2_as_Slave_INST 

PUI: EMDI00ES0074K
Operational Constraints: 

--   
MMU2 has to be booted first as Slave to ensure data consistency between Master and Slave.

1E.83.2.4.1

Verify MMU2 S/W Initialization

Description: 

The operator verifies that the MMU2 S/W is initialized.

Command/Telemetry PUI:

Name: MMU2_Ready_Stat_ACT

PUI: EMDM02SW1100J

Command/Expected Value
READY

Note:  
Wait up to 2 minutes for ready status

1E.83.2.5
Switch MMU1 Power A On

Description: 

The operator switches MMU1 Power A On.

Command/Telemetry PUI:

Name: MMU1_Pwr_A_On_ACT_VTC1_INST

PUI: EMDI01ES1258K 
1E.83.2.5.1

Verify the MMU1 Power A Status/ Power A Input Current

Description: 

The operator verifies the MMU1 Power A Status and Power A Input Current.

Command/Telemetry PUI:

Name: 
MMU1_Pwr_A_Stat_ACT 

PUI: EMDM01SW1040J

Command/Expected Value:
ON

Name: 
MMU1_Pwr_A_Current_ACT 

PUI: EMDM01SW1020C

Command/Expected Value:
1.05 – 1.58 A

1E.83.2.6
Switch MMU1 Power B On

Description: 

The operator switches MMU1 Power B On.

Command/Telemetry PUI:

Name: MMU1_Pwr_B_On_ACT_VTC1_INST 

PUI: EMDI01ES1262K
1E.83.2.6.1
Verify the MMU1 Power B Status/ Power A Input Current/ Power B Input Current

Description: 

The operator verifies the MMU1 Power B Status, Power A Input Current, and Power B Input Current.

Command/Telemetry PUI:

Name: MMU1_Pwr_B_Stat_ACT 

PUI: EMDM01SW1080J

Command/Expected Value:
ON

Name: MMU1_Pwr_A_Current_ACT 

PUI: EMDM01SW1020C

Command/Expected Value:
1.05 – 1.58 A

Name: MMU1_Pwr_B_Current_ACT 

PUI: EMDM01SW1060C

Command/Expected Value:
< 0.12 A

1E.83.2.7
Command MMU1 to Master Mode

Description: 

The operator commands MMU1 to Master Mode.

Command/Telemetry PUI:

Name: VTC_Boot_MMU1_as_Master_Default_INST 

PUI: EMDI00ES0060K
1E.83.2.7.1

Verify MMU1 S/W Initialization

Description: 

The operator verifies that the MMU1 S/W is initialized.

Command/Telemetry PUI:

Name: MMU1_Ready_Stat_ACT 

PUI: EMDM01SW1100J

Command/Expected Value:
READY

Note:  
Wait up to 2 minutes for ready status

1E.83.3

Activate Mission Management Computer (MMC) 

Time to Complete:
 00:05

Description:
The activation of the Data Management System (DMS) Standard Processing Computers (SPCs) begins with the activation of SPC2, which will be initialized as the Mission Management Computer (MMC). The MMC provides the interface between the Columbus DMS and external elements (SSMB, Ground) via the ISS C&C Bus. The MMC activation is controlled by the Master VTC, which uses CMU2 for hardwired command distribution and measurement acquisition.

RT I/O for the MMC RT will be enabled.

After SPC2 is activated, the initialization of the SPC PROM S/W is started automatically, which includes the minimum boot of the SPC and initialization of the communication interfaces to the System Bus and the LAN.

The next activation step is the "boot as MMC" command to SPC2, which is issued via the System Bus from the Master VTC. After receiving this command, the MMC starts loading its S/W from the MMU via the Hub. The start of SPC2 as the MMC includes the load and start of the User Services Management S/W (USM).  

After successful loading of the MMC S/W, a Cold Start Flight Automated Procedure (FLAP) will be started automatically. This Cold Start FLAP starts an initial TM-Packet to provide internal MMC data and will automatically start MMC SWOPs. The Master VTC supervises the MMC activation via hardwired interfaces and the System Bus. 

RT FDIR for the MMC will be enabled.  After the MMC has successfully booted, MMC FDIR in the CCS will be enabled.
Initial Conditions:

1.
DMS is in Vital Mode 

2.
The Master VTC is configured as Bus Controller on Vital Bus.

3.
The Master VTC is configured as Bus Controller on System Bus.

4.
CMUs, Hubs, and MMUs are active.

5.
Power Feeders A and B to the SPCs are active.

6.
DMS equipment cooling (cold plates) is activated before equipment switch-on.

Final Conditions:
1.
SPC2 is activated and initialized as MMC.

2.
Internal data are available within the MMC data pool.  These data are packed into the initialization CCSDS Packet and transmitted to the SSMB/Ground via the ISS C&C Bus.

Operational Constraints:

--
The power feeders to SPCs must be activated at least 5 seconds prior to this procedure (time constraint is due to converter inrush current).


Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information
--
APM Operations Manual, COL-RIBRE-MA-0045, as of 27 January 2003
--
Columbus On-orbit Assembly Analysis, COL-RIBRE-AN-0028, as of 27 January 2003
--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003

1E.83.3.1
Verify Power Outlet Status

Description: 

The operator verifies power outlet status.

Command/Telemetry PUI:

Name: PDU1_Subsys_Pwr_Bus4_On_Off_Stat_VTC 

PUI: EMPP01SW1960J

Command/Expected Value:
ON

Name: PDU2_Subsys_Pwr_Bus4_On_Off_Stat_VTC 

PUI: EMPP02SW1960J

Command/Expected Value:
ON
1E.83.3.1A    Enable RT I/O for MMC

Description:    

This procedure defines the enabling of the RT I/O for MMC; it consists of the following steps:


--
Send command to enable MMC RT I/O


--
Verify RT I/O for MMC is enabled 

Initial Conditions:
1.
MMC is powered.

2.
RT I/O for MMC is inhibited.

Final Conditions:
1.
MMC is powered.
2.
RT I/O for MMC is Enabled.

1E.83.3.1A.1    Send Command To Enable RT I/O for MMC

Description:    

The procedure consists of sending command either from the PCS or from the ground to Enable RT I/O for MMC.

Command/Telemetry PUI:     

Name: Prim_INT_Ena_RT_Tmplt
PUI: LADD96IM0808K

1E.83.3.1A.2    Verify MMC RT I/O is Enabled

Description:    

The procedure consists of the verification that RT I/O for MMC is Enabled.

Command/Telemetry PUI:     

Name: Prim_CCS_CB_INT_2_RT_Ena_MMC_RT_22
PUI: LADP01MDAW2BJ
Command/Expected Value:    
0 = Not Inhibited

1 = Inhibited


1E.83.3.2
Switch MMC Power A On

Description: 

The operator switches MMC Power A On.

Operational Constraints: 

--
Ground insight into onboard telemetry (AOS) is mandatory for completion of this activity

Command/Telemetry PUI:

Name: MMC_Pwr_A_On_ACT_VTC1_INST

PUI: EMDI01ES1252K 
1E.83.3.2.1

Verify the MMC Power A Status/ Power A Input Current


Description: 

The operator verifies the MMC Power A Status and Power A Input Current.

Command/Telemetry PUI:

Name: MMC_Pwr_A_Stat_ACT

PUI: EMDS02SW1020J  

Command/Expected Value:
ON

Name: MMC_Pwr_A_Current_ACT


PUI: EMDS02SW1000C

Command/Expected Value:
0.71 – 1.19 A

1E.83.3.3
Switch MMC Power B On

Description: 

The operator switches MMC Power B On.



Command/Telemetry PUI:

Name: MMC_Pwr_B_On_ACT_VTC1_INST

PUI:  EMDI01ES1254K 
1E.83.3.3.1

Verify the MMC Power B Status/ Power A Input Current/ Power B Input Current

Description: 

The operator verifies the MMC Power B Status, Power A Input Current, and Power B Input Current.

Command/Telemetry PUI:

Name: MMC_Pwr_B_Stat_ACT

PUI: EMDS02SW1060J 
Command/Expected Value:
ON

Name: MMC_Pwr_A_Current_ACT 

PUI: EMDS02SW1000C

Command/Expected Value:
0.71 – 1.19 A

Name: MMC_Pwr_B_Current_ACT 

PUI: EMDS02SW1040C

Command/Expected Value:
< 0.12 A

1E.83.3.4
Command MMC S/W Initialization

Description: 

The operator commands MMC S/W Initialization.

Operational Constraints: 

--
Ground insight into onboard telemetry (AOS) is mandatory for completion of this activity

Command/Telemetry PUI:

Name: VTC_Boot_MMC_Default_INST 

PUI:  EMDI00ES0040K
1E.83.3.4.1

Verify MMC S/W Initialization

Description: 

The operator verifies MMC S/W Initialization.

Command/Telemetry PUI:

Name: VTC_MASTER_SPC2_Boot_Report_SW

PUI: EMDV00SW6072U
Command/Expected Value:
0001 "Hex"

"Session Number" = 1

0200 "Hex"

"Execution Status of the Command" = OK

1E.83.3.4.2

Verify MMC S/W Initialization (Ready Status)

Description: 

The operator verifies MMC S/W Initialization.

Command/Telemetry PUI:

Name: MMC_Ready_Stat_ACT 

PUI: EMDS02SW1080J
Command/Expected Value:
READY

Notes:

Wait up to 2 Minutes to verify Ready Status


1E.83.3.4.3    Enable RT FDIR for MMC

 

Description:    

This procedure input consists of enabling the RT FDIR for the MMC by:


--
Commanding the primary INT MDM to enable RT FDIR for the MMC on CB INT-2


--
Verifying that RT FDIR is enabled.

 

Initial Conditions:
1.
RT FDIR is not enabled for MMC.

 

Final Conditions:
1.
RT FDIR is enabled for MMC.

 

1E.83.3.4.3.1    Send Command to Enable MMC RT FDIR to Primary INT MDM

 

Command/Telemetry PUI:     

Name:    Prim_INT_Ena_RT_FDIR_Tmplt 
PUI:    LADD96IM0630K 

1E.83.3.4.3.2    Verify MMC RT FDIR Enabled

Command/Telemetry PUI:     

Name:    Prim_CCS_CB_INT_2_RT_FDIR_Inh_MMC_RT_22

PUI:    LADP01MDAW2FJ

Command/Expected Value:    

0 = Not Inhibited

1 = Inhibited

1E.83.3.5     Enable Monitoring of MMC by C&C MDM

Description: 

The operator enables monitoring of the MMC by the C&C MDM.

1E.83.3.5.1
Send Command to Enable Monitoring of the MMC by C&C MDM

Command/Telemetry PUI:

Name: TBD – Boeing C&DH Ops
PUI: TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)
1E.83.3.5.2
Verify Monitoring of MMC by C&C MDM is Enabled
Command/Telemetry PUI:

Name: TBD – Boeing C&DH Ops
PUI: TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)
Command/Expected Value: TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)


Operational Constraints: 

--
Ground insight into onboard telemetry (AOS) is mandatory for completion of this activity

1E.83.3.5.1     Verify US Measurement


Description: 

The operator verifies the US Measurement

Note:  
SNCD packet will be cyclically sent to SSMB

1E.83.3.6
On Col-CC GO


Note:  
Check-point.

Operational Constraints: 

--
Ground insight into onboard telemetry (AOS) is mandatory for completion of this activity

1E.83.4    Activate Data Management Computer (DMC) 

Time to Complete:

00:10

Description:
The activation of the Data Management System (DMS) Standard Processing Computers (SPCs) continues with the activation of SPC1, which will be initialized as the Data Management Computer (DMC).  The Master VTC supervises the DMC activation via hardwired interfaces and the System Bus, where the DMC is a Remote Terminal (RT) on the System Bus. The successful start-up of the DMC up to this point is reported via the System Bus to the Master VTC using the Status Boot Report. The next step in the activation is to switch over the System Bus Controller (BC) from the Master VTC to the DMC. 

This reconfiguration of the BC is performed under control of the Master VTC.  The command to take over the BC is issued to the DMC via the VTC. The DMC acknowledges receiving this command and starts its reconfiguration to become the BC on the System Bus.  When the VTC receives the acknowledgement command from the DMC, it reconfigures to a RT on the System Bus.

After SPC1 is activated, the initialization of the SPC PROM S/W is started automatically, which includes the minimum boot of SPC1 and initialization of the communication interfaces to the System Bus and the LAN.  

The next activation step is the "boot as DMC" command to SPC1, which is issued via the System Bus from the Master VTC. After receiving this command, the DMC starts loading its S/W from the MMU via the Hub. The start of SPC1 as the DMC includes the load and start of the User Services Management S/W (USM).

After the DMC becomes BC of the System Bus and successful loading of the DMC S/W, the Cold Start Flight Automated Procedure (FLAP) of the DMC is started automatically.  This FLAP starts the initial TM-Packets, which are sent via the LAN to the MMC and then to the SSMB/Ground.  The DMC reports to the SSMB that the Master VTC is no longer BC on the System Bus and that the DMC took over this functionality via this initial TM-Packet.  After becoming BC on the System Bus, the DMC acquires any activation status data that are available from other Columbus systems (e.g., TCS, ECLSS, EPDS).

Initial Conditions:
1.
DMS is in Vital Mode 

2.
The Master VTC is configured as Bus Controller on Vital Bus.

3.
The Master VTC is configured as Bus Controller on System Bus.

4.
CMUs, Hubs, MMUs, and MMC are active.

5.
Power Feeders A and B to the SPCs are active.

6.
DMS equipment cooling (cold plates) is activated before equipment switch-on.

Final Conditions:
1.
SPC1 is activated and initialized as DMC.

2.
DMC is configured as Bus Controller on the System Bus internal to Columbus.

Operational Constraints:

--
The power feeders to SPCs must be activated at least 5 seconds prior to this procedure (time constraint is due to converter inrush current).

--
Ground insight into onboard telemetry (AOS) is mandatory for completion of this activity

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

--
APM Operations Manual, COL-RIBRE-MA-0045, as of 27 January 2003
--
Columbus On-orbit Assembly Analysis, COL-RIBRE-AN-0028, as of 27 January 2003
--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003

1E.83.4.1    Verify Power Outlet Status

Description: 

The operator verifies power outlet status.

Command/Telemetry PUI:

Name: PDU1_Subsys_Pwr_Bus4_On_Off_Stat_VTC 

PUI: EMPP01SW1960J

Command/Expected Value:
ON

Name: PDU2_Subsys_Pwr_Bus1_On_Off_Stat_VTC 

PUI: EMPP02SW1900J

Command/Expected Value:
ON

1E.83.4.2
Switch DMC Power A On

Description: 

The operator switches DMC Power A On.

Command/Telemetry PUI:

Name: DMC_Pwr_A_On_ACT_VTC1_INST

PUI: EMDI01ES1192K
1E.83.4.2.1
Verify the DMC Power A Status/ Power A Input Current

Description: 

The operator verifies the DMC Power A Status and Power A Input Current.

Command/Telemetry PUI:
Name: DMC_Pwr_A_Stat_VTC 

PUI: TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)
Command/Expected Value:
ON

Name: DMC_Pwr_A_Current_VTC 

PUI: TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)
Command/Expected Value:
0.71 – 1.19 A

1E.83.4.3
Switch DMC Power B On

Description: 

The operator switches DMC Power B On.

Command/Telemetry PUI:

Name: DMC_Pwr_B_On_ACT_VTC1_INST

PUI: EMDI01ES1194K
1E.83.4.3.1
Verify the DMC Power B Status/ Power A Input Current/ Power B Input Current

Description: 

The operator verifies the DMC Power B Status, Power A Input Current, and Power B Input Current.

Command/Telemetry PUI:

Name: DMC_Pwr_B_Stat_VTC
PUI: TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)
Command/Expected Value:
ON

Name: DMC_Pwr_A_Current_VTC 

PUI: TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)
Command/Expected Value:
0.71 – 1.19 A

Name: DMC_Pwr_B_Current_VTC 

PUI: TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)
Command/Expected Value:
< 0.12 A

1E.83.4.4 Command DMC S/W Initialization

Description: 

The operator commands DMC S/W Initialization.

Command/Telemetry PUI:

Name: VTC_Boot_DMC_Default_INST 

PUI: EMDI00ES0030K
1E.83.4.4.1
Verify DMC S/W Initialization and that DMC is Ready to Receive the Dynamic Bus Control Command

Description: 

The operator verifies DMC S/W Initialization and that the DMC is ready to receive the Dynamic Bus Control Command.

Command/Telemetry PUI:

Name: VTC_MASTER_SPC1_Boot_Report_SW

PUI: EMDV00SW6071U

Command/Expected Value:
= 0001 "Hex"

"Session Number" = 1

= 0200 "Hex"

"Execution Status of the Command" = OK

1E.83.4.5
Configure DMC as Bus Controller on the System Bus

Description: 

The operator configures DMC as Bus Controller on the System Bus.

Command/Telemetry PUI:

Name: VTC_Vital_to_Nominal_Mode_INST

PUI: EMDI00ES0002K
1E.83.4.5.1
 Verify DMC is in the Ready State

Note:  
Wait up to 2 Minutes for verifying Ready status.

Command/Telemetry PUI:

Name: DMC_Ready_Stat_VTC

PUI: TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)
Command/Expected Value:

Ready
1E.83.4.6
On Col-CC Go

Description: 

Ground reconfigured housekeeping packets in parallel, and this checkpoint is to synchronize ground and on-board activities.


1E.83.4.7
Enable Monitoring of the DMC from the VTC

Description: 

The operator enables monitoring of DMC from the VTC.

1E.83.4.7.1
Send Command to Enable Monitoring of the DMC from the VTC

Command/Telemetry PUI:

Name: VTC_DMC_Recon_ENA_Inst

PUI: EMDD95SM0001K (DIT) ;  EMDI00ES0020K (ESA)

1E.83.4.7.2
Verify Monitoring of the DMC from the VTC Enabled

Command/Telemetry PUI:

Name: VTC_Master_DMC_Recon_Enabled_SW

PUI: TBD – Boeing C&DH Ops (not available in Sep 2003 STDOUT)
Command/Expected Value: ENABLED

1E.83.5    Enable Power Distribution Unit (PDU) System Bus Control and Configure for Nominal System Support

Time to Complete:    00:40
Description:

Prior to the activation of further equipment, the PDU has to be reconfigured to support the rest of the activation sequence.  This includes the enabling of the system bus control to allow the commanding of the PDU via the Nominal Data Management System.  This will be performed by starting a set of ACSs, which send the necessary commands from the Master VTC to the PDU.  

Note:

The verification of the correct execution of the several System Bus Control enable commands can only be performed from the Col-CC (Ground).

After successful system bus control enabling, the remaining PDU Power Busses to the Columbus equipment will be switched ON.

Initial Conditions:

1.
System bus control to PDUs is disabled.

2.
PDU1 and PDU2 outlets to the CTCUs are off.

3.
PDU1 and PDU2 outlets to the VDPU are off.

4.
PDU1 and PDU2 outlets to the Fans are off.

5.
PDU1 and PDU2 outlets to the ATUs are off.

Final Conditions:

1.
System bus control to PDUs is enabled.

2.
PDU1 and PDU2 outlets to the CTCUs are on.

3.
PDU1 and PDU2 outlets to the VDPU are on.

4.
PDU1 and PDU2 outlets to the Fans are on.

5.
PDU1 and PDU2 outlets to the ATUs are on.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 4, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 5.2.3, Issue 2

--
COL-RIBRE-MA-0045; APM Operations Manual, Section 6.2, as of 27 January 2003
1E.83.5.1    Verify Proper Telemetry Packets to Ground

Description:

Verify that the Tlm Packets containing the following measurements are started with destination ground.

Also, verify that the 2 Stage Buffer is empty.

Command/Telemetry PUI:

Name:  INT_DATA_TWOSTEP_FULL

PUI:  EMDV01SW6005J

Command/Expected Value:  EMPTY
1E.83.5.2    Start ACSs to Enable System Bus Control to PDU

1E.83.5.2.1    Send Commands to Start ACSs to Enable System Bus Control to PDU

Command/Telemetry PUI:

Name:  ECLSS_Vlv_Sys_Cntl_Ena_ACS_Start_ARM_VTC1_INST
PUI:  EMDI01ES2578K

Name:  ECLSS_Vlv_Sys_Cntl_Ena_ACS_Start_VTC1_INST
PUI:  EMDI01ES2579K

Name:  PDU1_PL_Pwr_Bus_Sys_Cntl_Ena_ACS_Start_ARM_VTC1_INST
PUI:  EMDI01ES2580K

Name:  PDU1_PL_Pwr_Bus_Sys_Cntl_Ena_ACS_Start_VTC1_INST
PUI:  EMDI01ES2581K

Name:  PDU1_Subsys_Pwr_Bus_Sys_Cntl_Ena_ACS_Start_ARM_VTC1_INST
PUI:  EMDI01ES2582K

Name:  PDU1_Subsys_Pwr_Bus_Sys_Cntl_Ena_ACS_Start_VTC1_INST
PUI:  EMDI01ES2583K

Name:  PDU2_PL_Pwr_Bus_Sys_Cntl_Ena_ACS_Start_ARM_VTC1_INST
PUI:  EMDI01ES2584K

Name:  PDU2_PL_Pwr_Bus_Sys_Cntl_Ena_ACS_Start_VTC1_INST
PUI:  EMDI01ES2585K

Name:  PDU2_Subsys_Pwr_Bus_Sys_Cntl_Ena_ACS_Start_ARM_VTC1_INST
PUI:  EMDI01ES2586K

Name:  PDU2_Subsys_Pwr_Bus_Sys_Cntl_Ena_ACS_Start_VTC1_INST
PUI:  EMDI01ES2587K

Name:  TCS_Vlv_Sys_Cntl_Ena_ACS_Start_ARM_VTC1_INST
PUI:  EMDI01ES2588K

Name:  TCS_Vlv_Sys_Cntl_Ena_ACS_Start_VTC1_INST
PUI:  EMDI01ES2589K

1E.83.5.2.2    Verify System Bus Control is Enabled


Note:  
Verification of the following parameters is only possible by Col-CC or PWS.

Command/Telemetry PUI:

Name:  NLSOV1_Sys_Bus_Cntl_Stat_DMC
PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  NLSOV2_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  NLSOV3_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  NLSOV4_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  VADD_Vlv1_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  VADD_Vlv2_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  VEDD_Vlv1_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  VEDD_Vlv2_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  WLSOV_ISPR_A1_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  WLSOV_ISPR_A2_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  WLSOV_ISPR_A3_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  WLSOV_ISPR_A4_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  WLSOV_ISPR_F1_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  WLSOV_ISPR_F2_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  WLSOV_ISPR_F3_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  WLSOV_ISPR_F4_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  WLSOV_ISPR_O1_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  WLSOV_ISPR_O2_Sys_Bus_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_ISPR_A1_Main_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_ISPR_A2_Main_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_ISPR_A3_Main_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_ISPR_A4_Main_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_ATU1_Pwr_Bus_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_CTCU1_Pwr_Bus_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_Rack_D1_Pwr_Bus_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_ISPR_F1_Aux_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_ISPR_F2_Aux_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_ISPR_F3_Aux_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_ISPR_F4_Aux_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_ISPR_O1_Main_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_ISPR_O2_Aux_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_Fan_Pwr_Bus_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_PDU2_Redun_Pwr_Bus_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_Subsys_Pwr_Bus6_Sys_Cntl_Stat_DMC)

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_Subsys_Pwr_Bus7_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_Subsys_Pwr_Bus8_Sys_Cntl_Stat_DMC)

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_Subsys_Pwr_Bus9_Sys_Cntl_Stat_DMC)

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_Subsys_Pwr_Bus10_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_Subsys_Pwr_Bus1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_Subsys_Pwr_Bus2_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_Subsys_Pwr_Bus3_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_Subsys_Pwr_Bus4_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_Subsys_Pwr_Bus5_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_SUP1_Pwr_Out1_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_SUP1_Pwr_Out2_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_SUP1_Pwr_Out3_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_SUP2_Pwr_Out1_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_SUP2_Pwr_Out2_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_SUP2_Pwr_Out3_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU1_VDPU_Pwr_Bus_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_ISPR_A1_Aux_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_ISPR_A2_Aux_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_ISPR_A3_Aux_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_ISPR_A4_Aux_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_ATU2_Pwr_Bus_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_CTCU2_Pwr_Bus_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_Rack_D2_Pwr_Bus_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_ISPR_F1_Main_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_ISPR_F2_Main_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_ISPR_F3_Main_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_ISPR_F4_Main_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_Fan_Pwr_Bus_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_ISPR_O1_Aux_Pwr_Bus_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_ISPR_O2_Main_Pwr_Bus_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_PDU1_Redun_Pwr_Bus_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_Subsys_Pwr_Bus6_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_Subsys_Pwr_Bus7_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_Subsys_Pwr_Bus8_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_Subsys_Pwr_Bus9_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_Subsys_Pwr_Bus10_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_Subsys_Pwr_Bus1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_Subsys_Pwr_Bus2_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_Subsys_Pwr_Bus3_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_Subsys_Pwr_Bus4_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_Subsys_Pwr_Bus5_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_SUP3_Pwr_Out1_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_SUP3_Pwr_Out2_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_SUP3_Pwr_Out3_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_SUP4_Pwr_Out1_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_SUP4_Pwr_Out2_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_SUP4_Pwr_Out3_SSPC1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  PDU2_VDPU_Pwr_Bus_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  WOOV10_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  WOOV1_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  WOOV2_Sys_Cntl_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
Name:  WOOV3_Sys_Cntl_Stat_DMC
PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ENABLED
1E.83.5.3    Activate PDU1 Outlet to CTCU1

1E.83.5.3.1    Send Command to Activate PDU1 Outlet to CTCU1


Note:  
The following CMD is only available from PWS or Col-CC (not available from PCS).

Command/Telemetry PUI:

Name:  PDU1_CTCU1_Pwr_Bus_On_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

1E.83.5.3.2    Verify PDU1 Outlet to CTCU1 is Activated

Command/Telemetry PUI:

Name:  PDU1_CTCU1_Pwr_Bus_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
1E.83.5.4    Activate PDU1 Outlet to VDPU

1E.83.5.4.1    Send Command to Activate PDU1 Outlet to VDPU


Note:  
The following CMD is only available from PWS or Col-CC (not available from PCS).

Command/Telemetry PUI:

Name:  PDU1_VDPU_Pwr_Bus_On_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

1E.83.5.4.2    Verify PDU1 Outlet to VDPU is Activated

Command/Telemetry PUI:

Name:  PDU1_VDPU_Pwr_Bus_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
1E.83.5.5    Activate PDU1 Outlet to the Fans

1E.83.5.5.1    Send Command to Activate PDU1 Outlet to the Fans


Note:  
The following CMD is only available from PWS or Col-CC (not available from PCS).

Command/Telemetry PUI:

Name:  PDU1_Fan_Pwr_Bus_On_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

1E.83.5.5.2    Verify PDU1 Outlet to the Fans is Activated

Command/Telemetry PUI:

Name:  PDU1_Fan_Pwr_Bus_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
1E.83.5.6    Activate PDU1 Outlet to ATU1

1E.83.5.6.1    Send Command to Activate PDU1 Outlet to ATU1


Note:  
The following CMD is only available from PWS or Col-CC (not available from PCS).
Command/Telemetry PUI:

Name:  PDU1_ATU1_Pwr_Bus_On_DMC
PUI: N/A (Performed by Col-CC or PWS only)
1E.83.5.6.2    Verify PDU1 Outlet to ATU1 is Activated

Command/Telemetry PUI:

Name:  PDU1_ATU1_Pwr_Bus_On_Off_Stat_DMC
PUI:  N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  ON
1E.83.5.7    Activate PDU2 Outlet to CTCU2

1E.83.5.7.1    Send Command to Activate PDU2 Outlet to CTCU2


Note:  
The following CMD is only available from PWS or Col-CC (not available from PCS).

Command/Telemetry PUI:

Name:  PDU2_CTCU2_Pwr_Bus_On_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

1E.83.5.7.2    Verify PDU2 Outlet to CTCU2 is Activated

Command/Telemetry PUI:

Name:  PDU2_CTCU2_Pwr_Bus_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
1E.83.5.8    Activate PDU2 Outlet to VDPU

1E.83.5.8.1    Send Command to Activate PDU2 Outlet to VDPU


Note:  
The following CMD is only available from PWS or Col-CC (not available from PCS).

Command/Telemetry PUI:

Name:  PDU2_VDPU_Pwr_Bus_On_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

1E.83.5.8.2    Verify PDU2 Outlet to VDPU is Activated

Command/Telemetry PUI:

Name:  PDU2_VDPU_Pwr_Bus_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
1E.83.5.9    Activate PDU2 Outlet to the Fans

1E.83.5.9.1    Send Command to Activate PDU2 Outlet to the Fans


Note:  
The following CMD is only available from PWS or Col-CC (not available from PCS).

Command/Telemetry PUI:

Name:  PDU2_Fan_Pwr_Bus_On_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

1E.83.5.9.2    Verify PDU2 Outlet to the Fans is Activated

Command/Telemetry PUI:

Name:  PDU2_Fan_Pwr_Bus_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
1E.83.5.10    Activate PDU2 Outlet to ATU2

1E.83.5.10.1    Send Command to Activate PDU2 Outlet to ATU2


Note:  
The The following CMD is only available from PWS or Col-CC (not available from PCS).
Command/Telemetry PUI:

Name:  PDU2_ATU2_Pwr_Bus_On_DMC
PUI: N/A (Performed by Col-CC or PWS only)
1E.83.5.10.2    Verify PDU2 Outlet to ATU2 is Activated

Command/Telemetry PUI:

Name:  PDU2_ATU2_Pwr_Bus_On_Off_Stat_DMC
PUI:  N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  ON
1E.83.5A
Swap Telemetry Packets

Time to Complete:
00:05

Resp Org:
Station Program
Description: 

The ground reconfigures the housekeeping packets and synchronizes the ground and on-orbit activities.

1E.83.6    Activate High Rate Multiplexer (HRM)
Time to Complete:
00:05

Description:
After The High Rate Multiplexer (HRM) is switched on, the initialization of the HRM controller is started automatically and ends in a HRM default configuration. Any other HRM configuration will be commanded according to the operational demands via the normal DMS. 

Initial Conditions:
1.
The DMC uses the CMU1 for hardwired commanding and monitoring for activation of HRM.

Final Conditions:
1.
The HRM is ready to downlink Columbus data via the KU-Band to the Col-CC.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:
--
APM Operations Manual, COL-RIBRE-MA-0045, as of 27 January 2003
--
Columbus On-orbit Assembly Analysis, COL-RIBRE-AN-0028, as of 27 January 2003
--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003

1E.83.6.1
Verify PDU 1 & 2 Outlet Status

Description: 

The operator verifies PDU 1 & 2 Outlet Status.

Command/Telemetry PUI:

Name: PDU1_Subsys_Pwr_Bus5_On_Off_Stat_DMC 

PUI: N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  ON
Name: PDU2_Subsys_Pwr_Bus5_On_Off_Stat_DMC 
PUI: N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  ON
1E.83.6.2
Send Command to Activate HRM by FLAP

Description: 

The operator issues the command to activate the HRM by Flight Automated Procedure (FLAP).  The FLAP performs the following activities automatically:

--
Switch ON Power A and B 
--
Select the nominal core 

--
Check nominal core Ready Status

--
Start RT acquisition of data

--
Set the MMU Master HLCU S/L I/F 1

--
Enable the monitoring of the HRM Ready Status

--
Enable MMU to HRM link

Command/Telemetry PUI:

Name: HRM_Activation_AP 

PUI: N/A (Performed by Col-CC or PWS only)
1E.83.6.3
Verify HRM Activation

Description: 

After commanding FLAP execution, the operator checks telemetry to ensure HRM activation completed nominally.

Command/Telemetry PUI:

Name:  N/A (appears in message window)

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  Halt_Success

Name: HRM_Nom_Core_Stat_DMC 

PUI: N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  ON

Name: HRM_Nom_Ready_Stat_DMC 

PUI: N/A (Performed by Col-CC or PWS only)
Command/Expected Value:  READY

1E.83.6A
Activate Ku-Band (As Required)

Resp Org:    Boeing Flight Operations

Description:

The Ku-Band subsystem must be operational before activation, test, and/or use of the Columbus HRM.  If the Ku-Band is not in use at that time, some or all of the following Ku-Band activation procedures may be required.

1E.83.6A.1
  PF.Activate Ku-Band ORUs as Required

Description:

Refer to “CT.2C:  Activate Ku-Band ORUs & Verify” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Volume 2, Communications and Tracking System (C&T), Ku-Band) for the procedural information of this operation.

Deltas:

The SGANT, SGTRC, HRFM, and HRM must be activated if currently powered off.  The VBSP is only required to be activated if video operations are desired..

1E.83.6A.2  PF.Verify/Self-Test Ku-Band ORUs as Required

Description:

Each ORU activated in the previous step performs a self-test to verify proper operation after power is applied, with the exception of the SGANT (which has no direct interface with C&DH, but rather interfaces through the SGTRC).

Refer to “CT.2E1:  Perform Ku-Band SGTRC Equipment Self Test & Verify” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Volume 2, Communications and Tracking System (C&T), Ku-Band) for the procedural information to perform self-test on the SGTRC.

Refer to “CT.2E2:  Perform Ku-Band VBSP Equipment Self Test & Verify” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Volume 2, Communications and Tracking System (C&T), Ku-Band) for the procedural information to perform self-test on the VBSP.

Refer to “CT.2E3:  Perform Ku-Band HRFM Equipment Self Test & Verify” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Volume 2, Communications and Tracking System (C&T), Ku-Band) for the procedural information to perform self-test on the HRFM.

Refer to “CT.2E4:  Perform Ku-Band HRM Equipment Self Test & Verify” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Volume 2, Communications and Tracking System (C&T), Ku-Band) for the procedural information to perform self-test on the HRM.

1E.83.6A.3  PF.Activate Ku-Band Subsystem in Autotrack & Verify

Description:

Refer to “CT.2F:  Activate Ku-Band Subsystem in Autotrack & Verify ” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Volume 2, Communications and Tracking System (C&T), Ku-Band) for the procedural information of this operation.

1E.83.7    Configure High Rate Multiplexer (HRM)
Time to Complete:
00:10

Resp Org:
ESA/EADS
Description:
The High Rate Multiplexer (HRM) is activated via the DMC using the CMU1 for hardwired commanding and monitoring. After HRM switching on, the initialization of the HRM controller is started automatically and ends in a HRM default configuration. Any other HRM configuration will be commanded according to the operational demands via the normal DMS. The HRM can from this step forward be used to downlink Columbus data via the KU-Band to the Col-CC.

Initial Conditions:
1.
HRM is deactivated.

Final Conditions:

1.
HRM is activated and ready to dowlink Path-TM data via the U.S. System.
Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

--
Columbus APM Operations Manual, COL-RIBRE-MA-0045, as of 27 January 2003
--
Columbus On-orbit Assembly Analysis, COL-RIBRE-AN-0028, as of 27 January 2003
--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003

1E.83.7.1
Send Command to Configure HRM by FLAP

Description: 

The operator sends command to configure HRM by Flight Automated Procedure (FLAP).  The FLAP automates the following series of activities:

--
Stop / Start the RT acquisition

--
Reset the APID allocation

--
APID allocation 

--
VCID allocation

--
HRM I/F configuration

--
Execute the set-up

Note:

HRM formats (CDI) are TBD – ESA/EADS. For initial activation, a format supporting Path TM only needs to be specified.

Command/Telemetry PUI:

Name:  HRM_Configuration_with_CDI_AP

PUI: N/A (Performed by Col-CC or PWS only)
Command/Expected Value: 

Reset_APID_Flag = 0 (Set APID)

Alloc_APID_CDI  (CDI-Name)

VCID_CDI           (CDI-Name)

Config_I/F_CDI    (CDI-Name)

Execute_Setup_Flag =1 (execute)

Command_Delay (Preliminary parameter:  1.0 second)

Start/Stop_RT_Acquisition (Preliminary parameter:  False)

Silent = 0 (receive message)

1E.83.7.2
Verify HRM Configuration

Description: 

After commanding FLAP execution, the operator checks telemetry to ensure HRM activation completed nominally.

At completion of this step, HRM is configured according to parameters defined in CDIs.  Path-TM data is available at HRM output and HRM is ready to dowlink Path-TM data via the U.S. System (Ku-Band) incl. HCOR usage.

Command/Telemetry PUI:

Name:  N/A (appears in message window)

PUI:  N/A (performed by Col-CC or PWS only)

Command/Expected Value:  Halt_Success

1E.83.7A    Swap Telemetry Packets

Time to Complete:
00:05

Resp Org:
Station Program
Description:    

Ground reconfigures housekeeping telemetry packets and synchronizes ground and on-orbit activities. 
1E.83.8    Activate Water Pump Assembly (WPA) Condensing Heat Exchanger (CHX) Control Loop

Description:    

Once the initial ATCS activation is complete and the DMS command and control capability is activated and functional, remaining ATCS functions may be enabled. This will allow for a more thorough checkout of the ATCS loop. In addition, these functions will activate and enable temperature control of the CHX water loop. This will provide the ability to activate ECLSS cabin air control. This WPA configuration is accomplished via execution of a Flight Automated Procedure (FLAP). 
Initial Conditions:
1.
Columbus ATCS loop is active with water-cooling capability provided for subsystem coldplates

2.
WMV3 is unpowered

3.
CHX loop temperature control is not enabled

4.
WPA-1 pump is powered, WPA-2 pump is unpowered

Final Conditions:
1.
Columbus ATCS loop is active with water-cooling capability provided for subsystem coldplates

2.
WMV3 is powered

3.
CHX loop temperature control is enabled

4.
WPA-1 pump is powered, WPA-2 pump is unpowered

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None








Validation/Data Source Information:
--
APM Operations Manual (COL-RIBRE-MA-0045), as of 27 January 2003
--
Columbus Activation Sequence Time Assessment (Data provided by ESA/EADS in file dated 3/14/03)

--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003

1E.83.8.1    Execute WPA Final Activation FLAP

Time to Complete: 00:05

Description:    

The FLAP performs the following activities and should be used in preference to the individual command sequence:

-- 
Activates the WPA1 Plenum Delta Pressure Control Loop

-- 
Activates WMV3

-- 
Activates the WPA1 CHX Temperature Control Loop

-- 
Activates WPA measurement monitoring.
1E.83.8.1.1    Send Command to Execute WPA Final Activation FLAP

Command/Telemetry PUI:

Name:  WPA_Final_Activation_AP

PUI:  N/A (Performed by Col-CC or PWS only)

1E.83.8.1.2    Verify WPA Final Activation FLAP Executed

Command/Telemetry PUI:

Name:  WPA1_Plenum_Delta_Press_Cntl_Loop_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ACTIVE
Name:  WMV3_MDV_Pwr_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  WPA1_CHX_Temp_Cntl_Loop_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ACTIVE
1E.83.8.2    Verify Accumulator Water Quantity

Description:    

After WPA activation, the water quantity measurements are available and need to be verified.

Command/Telemetry PUI:
Name:  WPA1_Accum_Liq_Qty1_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  8.7 ± 0.225 Liters
Name:  WPA1_Accum_Liq_Qty2_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  8.7 ± 0.225 Liters 
1E.83.9    Switch ON Smoke Detector (SD) PWR BUS (Smoke Detector Activation)

Time to Complete:
00:03
Description:
Fire detection in the Columbus is performed by two (station common) Smoke Detectors (SD), which are installed within the Cabin Loop. The Cabin Fans, which are activated later, provide the necessary airflow within the Cabin Loop to allow detection of smoke within the cabin.

The activation of the SDs are performed by first switching on the related PDU outlets. In order to begin the smoke detection function, the smoke detection algorithm in the VTC is started by enabling the monitoring of the SD measurements within VTC1 for SD1 and within VTC2 for SD2.

Initial Conditions:
1.
Columbus Smoke Detectors are deactivated.

Final Conditions:

1. Columbus Smoke Detectors are activated.

2. C&W event messages to the primary and backup C&C MDMs are enabled.
Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

None

1E.83.9.1
Switch ON PDU Outlet

Description:

This procedure activates the PDU1 outlet to SD1.  

Command/Telemetry PUI:

Name:    PDU1_SD1_Pwr_Bus_On_VTC1_INST
PUI:    EMDI01ES1322K

1E.83.9.2
Verify PDU Outlet ON

Description:

The PDU1 outlet is verified to be on.  The obscuration and scatter levels of the sensor are also verified to be –3.6 and 4.2 volts, respectively.

Command/Telemetry PUI:
Name:    PDU1_SD1_Pwr_Bus_On_Off_Stat_VTC
PUI:    EMPP01SW1740J

Command/Expected Value:   ON

Name:    SD1_Obscuration_VTC
PUI:    EMEO01SW1020V

Command/Expected Value:   < -3.6 Volt

Name:    SD1_Scatter_VTC
PUI:    EMEO01SW1040V

Command/Expected Value:   < +4.2 Volt

1E.83.9.3
Activate Algorithm for SD1

Description:

This procedure activates the smoke detection algorithm for SD1 and verifies that the algorithm is active.

1E.83.9.3.1
Send Command to Activate Algorithm for SD1

Command/Telemetry PUI:

Name:    Cabin_SD_1_Mon_Ena_VTC1_INST
PUI:    EMDI01ES4154K

1E.83.9.3.2
Verify Algorithm for SD1 Activated

Command/Telemetry PUI:

Name:    Cabin_SD_1_Monitoring_Ena
PUI:    EMEO01SW0903J

Command/Expected Value:   ENABLED



1E.83.9.4
Switch ON PDU Outlet

Description:

This procedure activates the PDU2 outlet to SD2.  The obscuration and scatter levels of the sensor are also verified.

Command/Telemetry PUI:
Name:    PDU2_SD2_Pwr_Bus_On_VTC1_INST
PUI:    EMDI01ES1412K

1E.83.9.5
Verify PDU Outlet ON

Description:

The PDU2 outlet is verified to be on.  The obscuration and scatter levels of the sensor are also verified to be –3.6 and 4.2 volts, respectively.

Command/Telemetry PUI:
Name:    PDU2_SD2_Pwr_Bus_On_Off_Stat_VTC
PUI:    EMPP02SW1740J

Command/Expected Value:   ON

Name:    SD2_Obscuration_VTC
PUI:    EMEO02SW1020V

Command/Expected Value:   < -3.6 Volt

Name:    SD2_Scatter_VTC
PUI:    EMEO02SW1040V

Command/Expected Value:   < +4.2 Volt

1E.83.9.6
Activate Algorithm for SD2

Description:

This procedure activates the smoke detection algorithm for SD2 and verifies that the algorithm is active.

1E.83.9.6.1
Send Command to Activate Algorithm for SD2

Command/Telemetry PUI:

Name:    Cabin_SD_2_Mon_Ena_VTC2_INST
PUI:    EMDI02ES4154K
1E.83.9.6.2
Verify Algorithm for SD2 Activated

Command/Telemetry PUI:

Name:    Cabin_SD_2_Monitoring_Ena
PUI:    EMEO02SW0903J

Command/Expected Value:   ENABLED




1E.83.9.7   Enable C&W Messages to C&C MDM for Smoke Detectors
Resp Org:
Boeing Flight Operations

Description:    

C&W event messages for Smoke Detectors in the primary and backup C&C MDMs are enabled.

1E.83.9.7.1    Send Command to Enable C&W Messages to C&C MDM for Smoke Detectors

Note: 
C&W CCS generic templated command is shown in this step, and it is not specific to Smoke Detectors.

Command/Telemetry PUI:

Name:  Prim_CCS_CW_Ena_Annun_Tmplt  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
PUI: LADD96IM0066K  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
1E.83.9.7.2    Verify C&W Messages to C&C MDM for Smoke Detectors Enabled

Command/Telemetry PUI:

Name:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
PUI:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
Command/Expected Value:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)

1E.83.9.8
Verify SD1 Data

Description:

The SD1 BIT status is verified as having generated no C&W.  

1E.83.9.9
Verify SD2 Data

Description:

The SD2 BIT status is verified as having generated no C&W.  

1E.83.10
Activate Condensate Water Separator Assembly (CWSA)

Time to Complete:    00:03  

Description:
To allow humidity removal from the CHX, the Condensate Water Separator Assembly (CWSA) must be activated. This is a precondition for the CFA activation in order to prevent water carry-over immediately after CFA activation.

The first step is to verify that the Columbus Condensate Line Shut Off valve is open in order to allow the collected water to flow to the SSMB. The CWSA will then be activated by calling a dedicated Flight Automated Procedure (FLAP) procedure, which automatically performs all activities necessary for the correct activation and configuration of the CWSA.

Note:

CWSA1 is nominally running.  CWSA2 is redundant.

Initial Conditions:
1.
Columbus CWSA is deactivated.

Final Conditions:

1.
Columbus CWSA is activated.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:
--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003

1E.83.10.1
Open Columbus Condensate Line Shut Off Valve 

Resp Org:    ESA/EADS
Command/Telemetry PUI:
Name:    CLSOV_Vlv_Open_VTC1_INST
PUI:    EMDI01ES1142K 

1E.83.10.2
Verify Columbus Condensate Line Shut Off Valve is Open

Resp Org:    ESA/EADS

Note:

It takes approximately 17 seconds for this valve to reach the open position.


Command/Telemetry PUI:
Name:    CLSOV_Vlv_Open_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   Open
1E.83.10.3
Activate CWSA via FLAP

Resp Org:    ESA/EADS

Note:

FDIR for CWSA is automatically activated by the FLAP.

Command/Telemetry PUI:

Name:    CWSA1_Pwr_On_AP
PUI:    N/A (Performed by Col-CC or PWS only)

1E.83.10.4
Verify CWSA Activated

Resp Org:    ESA/EADS

Note:

Verification will appear after 25 seconds.

Command/Telemetry PUI:
Name:    CWSA1_Delta_P_Air_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   between 865-985 Pa

Name:    CWSA1_Motor_Speed_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   between 5750-6250 rpm
Name:    CWSA1_Input_Current_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   <0,55A

Name:    CWSA1_Input_Voltage_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   <132.6 V
Name:    CWSA1_Motor_Temp_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   <37°C

1E.83.11    Activate Cabin Fan Assembly (CFA) [Without Monitoring]

Time to Complete:    00:03
Description:
The Cabin Fan Assembly 1 (CFA) is activated at its preset speed by starting the CFA1 Activation Flight Automated Procedure (FLAP). Since only the CFA1 is active at this point in the sequence (IMV Fans are inactive), monitoring of the air loop performance cannot be started.  Monitoring will be started later, after the two IMV fans have been activated.

Initial Conditions:
1.
Columbus CFA1 is deactivated.

Final Conditions:

1.
Columbus CFA1 is activated.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:
--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003

1E.83.11.1
Verify Power to CFA1

Description:

This procedure verifies that the PDU1 power outlet (# 23) to CFA1 is active.

Command/Telemetry PUI:

Name:    PDU1_Fan_Pwr_Bus_On_Off_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON 

1E.83.11.2
Activate CFA1 via FLAP


Note:

FDIR for CFA1will be activated via FLAP once IMV established.

Command/Telemetry PUI:

Name:    CFA1_Pwr_On_AP
PUI:    N/A (Performed by Col-CC or PWS only)

1E.83.11.3
Verify CFA1 Activated

Command/Telemetry PUI:

Name:    CFA1_Pwr_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   ON

Name:    CFA1_Fan_Speed_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   between 10036-10742 RPM

Name:    CFA1_Delta_P_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   between 762-1010 Pa

1E.83.12    Activate Cabin Temperature Control Unit (CTCU)

Time to Complete:    00:05

Description:

The Columbus air is ventilated by the Cabin Fans.  The air then flows through the Cabin Heat Exchanger (CHX) for temperature and humidity control. To start this environmental control process, the Cabin Temperature Control Unit (CTCU) has to be activated.  This activation includes the initialization of the Environmental Control Algorithm, which keeps the Columbus air temperature and humidity within the defined limits. 

The activation of CTCU1 will be performed using the dedicated Flight Automated Procedure (FLAP). This FLAP activates the CTCU and starts the Temperature Control algorithm.

Initial Conditions:
1.
Columbus CTCU1 is deactivated.

Final Conditions:

1. Columbus CTCU1 is activated.
2. Columbus Cabin Temperature Setpoint is 18 degrees C.
Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:
--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003

1E.83.12.1
Verify Power to CTCU1

Description:

This procedure verifies that the PDU1 power outlet (# 29) to CTCU1 is active.

Command/Telemetry PUI:

Name:    PDU1_CTCU1_Pwr_Bus_Current_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   ON

1E.83.12.2
Activate CTCU1 via FLAP

Description:

There are two FLAPs dedicated to activating CTCU1 and CTCU2.  These FLAPs activate TCV control, set the cabin temperature setpoint and enable the cabin temperature control algorithm.  

The FLAP checks the OPEN/CLOSED status of WOOV9 and WOOV10 and identifies which CHXC is configured for cabin air-cooling.  It then sets a software variable recording that the CTCU is responsible for TCV control.

Note:

When the CTCU is activated, the cabin air temperature and humidity may not be nominal. For this reason, this FLAP does not enable the monitoring of these parameters.

Command/Telemetry PUI:

Name:    CTCU1_Activation_AP
PUI:    N/A (Performed by Col-CC or PWS only)

1E.83.12.3
Verify CTCU1 Activated

Command/Telemetry PUI:

Name:    CTCU1_Pwr_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   ON

Name:    CTCU1_Act_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   ON

Name:    CTCU1_Cabin_Temp_Set_Point_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   22 (C

Name:    CTCU1_Avg_Cabin_Temp_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   18-30 (C

Name:    CTCU1_Temp_Cntl_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   Active

Name:    CTCU1_Cntl_Loop_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   ON

Name:    CTCU1_DC_Conv_Temp_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: <75.5°C  

Name:    CTCU1_Health_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   OK

Name:    CTCU1_TCV_Ena_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   ENABLED

1E.83.12.4
Change Columbus Cabin Temperature Setpoint to 18 Degrees C

Command/Telemetry PUI:

Name:    CTCU1_Cabin_Temp_AP
PUI:    N/A (Performed by Col-CC or PWS only)

1E.83.12A    Swap Telemetry Packets

Time to Complete:
00:05

Resp Org:
Station Program
Description:
Ground reconfigures housekeeping telemetry packets and synchronizes ground and on-orbit activities.

1E.83.13    Activate PPO2 and PPCO2 Sensors

Time to Complete:    00:02

Description:
The activation of the Caution and Warning monitoring for the O2 and the CO2 Partial Pressure Sensors, as well as the verification of these measurements, is performed before the preparation of the Columbus air sampling in order to give a quick assessment of the Columbus air composition. The PDU outlets to the sensors were switched on in an earlier activation step, but the monitoring of the values within the VTCs has been deferred until this point of the sequence since the cabin air loop is now running.

Note:

Since its installation in the Columbus, it has been determined that the PPO2 sensor drifts.  The sensor is not necessary, as it is not currently planned for use for any type of response; however, the sensor could cause a warning to be generated unnecessarily.  Workarounds to this problem will be included when available.

Initial Conditions:
1.
Columbus PPO2 and PPCO2 Sensors are deactivated.

Final Conditions:

1. Columbus PPO2 and PPCO2 Sensors are activated.
2. C&W event messages to the primary and backup C&C MDMs are enabled
Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

None

1E.83.13.1
Verify Power to Sensors

1E.83.13.1.1
Verify PDU1 Outlets #33 (PPOS1) and #34 (PPCS1) Active

Command/Telemetry PUI:

Name PDU1_Subsys_Pwr_Bus7_On_Off_Stat_VTC
PUI:    EMPP01SW1800J

Command/Expected Value:  ON

Name:    PDU1_Subsys_Pwr_Bus8_On_Off_Stat_VTC
PUI:    EMPP01SW1820J

Command/Expected Value:   ON

1E.83.13.1.2
Verify PDU2 Outlets #31 (PPOS2) and #33 (PPCS2) Active

Command/Telemetry PUI:

Name:    PDU2_Subsys_Pwr_Bus6_On_Off_Stat_VTC
PUI:    EMPP02SW1780J

Command/Expected Value:   ON 

Name:    PDU2_Subsys_Pwr_Bus7_On_Off_Stat_VTC
PUI:    EMPP02SW1800J

Command/Expected Value:   ON

1E.83.13.1.3
Verify PPOS1 and PPCS1 Health Status

Command/Telemetry PUI:

Name:    PPOS1_Health_Stat_VTC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   Healthy

Name:    PPCS1_Health_Stat_VTC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   Healthy

1E.83.13.1.4
Verify PPOS2 and PPCS2 Health Status

Command/Telemetry PUI:

Name:    PPOS2_Health_Stat_VTC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   Healthy

Name:    PPCS2_Health_Stat_VTC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  Healthy 

1E.83.13.2
Verify O2 and CO2 Measurements Within Range

Description:

This procedure verifies that the PPO2 is 140 – 180 mmHg and the PPCO2 is 0 – 5 mmHg.

Command/Telemetry PUI:

Name:    PPOS1_Press_VTC
PUI:    EMEP21SW1000P

Command/Expected Value:  Between 140 – 180 mmHg  

Name:    PPOS2_Press_VTC
PUI:    EMEP22SW1000P

Command/Expected Value:   Between 140 – 180 mmHg  

Name:    PPCS1_Press_VTC
PUI:    EMEP11SW1000P

Command/Expected Value:   Between 0 – 5 mmHg  

Name:    PPCS2_Press_VTC
PUI:    EMEP12SW1000P

Command/Expected Value:   Between 0 – 5 mmHg  





1E.83.13.3
Activate EWACS for O2 and CO2 Sensors

Description:

This procedure activates the EWACS for the two PPO2 and two PPCO2 sensors.  

Note:

If the Lab MCA is fully functional, this procedure may not be necessary.  

1E.83.13.3.1
Activate O2 Sensor 1 EWACS

Description:

This procedure is performed only if the following three conditions are true:

The absolute value of the difference between “PPOS1_Press_VTC” and “PPOS2_Press_VTC” is less than 2 mmHg

PPOS1_Press_VTC=Between 140 – 180 mmHg

PPOS1_Health_Stat_VTC=Healthy

Command/Telemetry PUI:
Name:    PPOS1_Press_Mon_Ena_VTC1_INST
PUI:    EMDI01ES4104K 
Name:    PPOS1_Press_Monitoring_Ena_VTC
PUI:    EMEP21SW1003J
Command/Expected Value:   ENABLED  

1E.83.13.3.2
Activate O2 Sensor 2 EWACS

Description:

This procedure is performed only if the following three conditions are true:

The absolute value of the difference between “PPOS1_Press_VTC” and “PPOS2_Press_VTC” is less than 2 mmHg

PPOS2_Press_VTC=Between 140 – 180 mmHg

PPOS2_Health_Stat_VTC=Healthy

Command/Telemetry PUI:

Name:    PPOS2_Press_Mon_Ena_VTC1_INST 
PUI:  TBD – Boeing ECLSS Ops (Not available in Sep 2003 Standard Out)

Name:    PPOS2_Press_Monitoring_Ena_VTC
PUI:    EMEP22SW1003J
Command/Expected Value:   ENABLED  

1E.83.13.3.3
Activate CO2 Sensor 1 EWACS

Description:

This procedure is performed only if the following three conditions are true:

The absolute value of the difference between “PPCS1_Press_VTC” and “PPCS2_Press_VTC” is less than 0.5 mmHg

PPCS1_Press_VTC < 5 mmHg

PPCS1_Health_Stat_VTC=Healthy

Command/Telemetry PUI:

Name:    PPCS1_Press_Mon_Ena_VTC1_INST
PUI:   EMDI01ES4102K

Name:    PPCS1_Press_Monitoring_Ena_VTC
PUI:    EMEP11SW1003J
Command/Expected Value:   ENABLED  

1E.83.13.3.4
Activate CO2 Sensor 2 EWACS

Description:

This procedure is performed only if the following three conditions are true:

The absolute value of the difference between “PPCS1_Press_VTC” and “PPCS2_Press_VTC” is less than 0.5 mmHg

PPCS2_Press_VTC < 5 mmHg

PPCS2_Health_Stat_VTC=Healthy

Command/Telemetry PUI:

Name:    PPCS2_Press_Mon_Ena_VTC1_INST
PUI:   TBD – Boeing ECLSS Ops (Not available in Sep 2003 Standard Out) 

Name:    PPCS2_Press_Monitoring_Ena_VTC
PUI:    EMEP12SW1003J
Command/Expected Value:   ENABLED  

1E.83.13.4
Enable C&W Messages to C&C MDM for O2 and CO2 Sensors

Resp Org
Boeing Flight Operations

Description:

C&W event messages for O2 and CO2 Sensors in the primary and backup C&C MDMs are enabled.

1E.83.13.4.1    Send Command to Enable C&W Messages to C&C MDM for O2 and CO2 Sensors

Note: 
C&W CCS generic templated command is shown in this step, and it is not specific to O2 and CO2 Sensors.

Command/Telemetry PUI:

Name:  Prim_CCS_CW_Ena_Annun_Tmplt  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
PUI: LADD96IM0066K  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
1E.83.13.4.2    Verify C&W Messages to C&C MDM for O2 and CO2 Sensors Enabled

Command/Telemetry PUI:

Name:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
PUI:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
Command/Expected Value:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)

3.6.89 Apply PDU Power to MLUs and ELPS
1E.84
  Apply PDU Power to MLUs and ELPS
Resp Org:    ESA/EADS
Description:

Apply power to the MLUs by closing PDU outlets.

Initial conditions:

1.    MLU and RCA manual switches are in the ON position (configured on ground during module closeout)
2.    Dimmers are in the full bright position (configured on ground during module closeout)


Final Conditions:

1. PDU power is applied to MLUs and ELPS.
Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:

None

Command/Telemetry PUI:

Name: PDU1_MLU_Pwr_Bus_On_VTC1_INST

PUI:  ENDI01ES1314K
Name: PDU1_MLU_Pwr_Bus_On_Off_Stat_VTC

PUI:  EMPP01SW1660J
Expected Value:  ON
Name: PDU2_MLU_Pwr_Bus_On_VTC1_INST

PUI:  ENDI01ES1404K
Name: PDU2_MLU_Pwr_Bus_On_Off_Stat_VTC

PUI:  EMPP02SW1660J
Expected Value:  ON

3.6.90 Stow Orbiter KU-band Antenna

1E.85    Stow Orbiter KU-band Antenna

Resp Org:    Shuttle Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.91 Ungrapple SSRMS and Maneuver Clear of Columbus

1E.86    Ungrapple SSRMS and Maneuver Clear of Columbus

Resp Org:    Boeing Flight Operations

Description:
The SSRMS ungrapples Columbus and maneuvers clear of the mated module.

Initial Conditions:
1.
Columbus berthed to Node 2 Starboard ACBM and grappled by SSRMS.

Final Conditions:

1. Columbus berthed to Node 2 Starboard ACBM.

2. SSRMS is maneuvered away from Columbus module.

Operational Constraints:

--   
Reestablish Power to Columbus via SSRMS 

The SSRMS must be regrappled, relatched, umbilicals remated and power reestablished to Columbus via the SSRMS if power is not established to Columbus via Node 2 within 24 hours from SSRMS payload power removal. 

--   
SSRMS Interference with Orbiter Ku-Band Antenna

Orbiter Ku-Band antenna must be stowed prior to ungrapple.  The SSRMS has a clearance issue with the deployed Orbiter Ku-Band antenna after installation of the Columbus module on Node 2 (during SSRMS maneuver away from Columbus).  MAGIK and MOD Robotics analysis in work.
Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

None

1E.86.1    PF.GNC.Command CMG Desaturation

Description:

Refer to “GNC.Command CMG Desaturation” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.

Deltas:

Note:

In a few operational instances, the use of the manual CMG desat command may become problematic and also not feasible.  As a consequence, there is a need to identify some command use criteria.  They are described as follows:

1.
The manual CMG desaturation command can be used while GN&C is configured to control attitude with an Attitude Hold CCDB (AH-LVLH, AH-Inertial, or AH-XPOP), while in CMG Thruster assist mode, and when thrusters are not inhibited.
RATIONALE:  The action here is to reduce momentum levels in order to increase the time to the next automatic CMG desaturation event.  Typically, the manual CMG desaturation command is sent:
--
Prior to initiating SSRMS payload operations,
--
A few minutes before a docking event.
--
If needed, prior to transitioning GN&C to CMG Only mode, and 
--
If needed before the thrusters will be inhibited for an extended period of time

2.
The manual CMG desaturation command can be used in preparation for configuring GN&C for Momentum Manager (MM).
RATIONALE:  The reason for this action is to preset the momentum state in order to reduce the dynamic transient caused by transition of the attitude controller to momentum management.

3.
The manual CMG desaturation command should not be used once the GN&C MM is initialized in TEA and begins attitude control while in CMG Thruster Assist mode using a CCDB [TEA-LVLH, TEA-Inertial or TEA-XPOP].
RATIONALE:  The reason for not allowing use of the command is to prevent destabilizing the MM function (once converged) as a result of thruster firings for CMG desat.

4.
The manual CMG desaturation command should not be used if the inhibit on thruster firing is set (no auto CMG desaturation request) while GN&C is in the CMG Thruster Assist mode.
RATIONALE:  GN&C will not request a CMG desaturation from the RS while this inhibit is configured to disable and will reject the command (operation inhibited).  For instance, during SSRMS payload operations when in a vernier mode (i.e., during close tolerance P/L motion), the thrusters would, in general, be inhibited and, as a result, use of the manual CMG desaturation command is not feasible.

5.
The manual CMG desaturation command should not be used during P/L operations when the SSRMS is in a vernier mode (i.e., close P/L-structure clearances) when GN&C is performing AC with Attitude Hold CCDB in CMG Thruster Assist and with the thrusters inhibited.
RATIONALE:  This is to avoid any P/L to structure interaction (e.g., collision) due to thruster firings for CMG desat. 

6.
The manual CMG desaturation command should not be used when the GN&C is configured in a mode other than CMG Thruster Assist.
RATIONALE:  GN&C cannot respond to a CMG desat command other than with a command rejection since GN&C is not configured in the CMG Thruster Assist mode.

1E.86.2    PF.GNC.Configure Thruster Firing to ‘DISABLE’

Description:

Refer to “GNC.Configure Thruster Firing to ‘DISABLE’ ” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.

Thruster Firing should be set to disable (Command parameter = 01) at this time.

1E.86.3    SSRMS Ungrapple Columbus PDGF

Resp Org:    Station Program

1E.86.4    PF.GNC.Upload Mass Properties PPL to Indicate Static Load on SSRMS

Description:

Refer to “GNC.Perform GNC PPL Data Upload from MCC-H” in the System Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.

1E.86.5    Maneuver SSRMS Clear of Columbus

Resp Org:    Station Program

Operational Constraint:

--   
CAUTION:  Potential Collision with Orbiter Ku-Band
Orbiter Ku-Band antenna must be stowed prior to ungrapple.  The SSRMS has a clearance issue with the deployed Orbiter Ku-Band antenna after installation of the Columbus module on Node 2 (during maneuver away from Columbus).
1E.86.6    PF.GNC.Incorporate Mass Properties Data to Indicate Static Load on SSRMS

Description:

Refer to “GNC.Incorporate Mass Properties Data” in the System Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.
1E.86.7    PF.GNC.Configure Thruster Firing to ‘ENABLE’

Description:

Refer to “GNC.Configure Thruster Firing to ‘ENABLE’ ” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 11, Volume 2, Guidance, Navigation and Control) for the procedural information of this operation.

Thruster Firing should be set to enable (Command parameter = 00) at this time.

3.6.92 Deploy Orbiter KU-band Antenna

1E.87    Deploy Orbiter KU-band Antenna

Resp Org:    Shuttle Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.93 Open Node 2 Starboard Hatch

1E.88    Open Node 2 Starboard Hatch

Resp Org:    Boeing Flight Operations
Description:

The crew opens the Node 2 Starboard hatch according to the instructions provided on its decal.  Before opening the hatch, the PPRV position is changed by pushing the knob in and moving it from “NORMAL” to “OVERRIDE.”  After the hatch has been opened, the PPRV is moved back to “NORMAL” from “OVERRIDE” in the same manner. 

Initial Condition:

1. Fine leak check of the Columbus/Node 2 vestibule has been completed.
2. The PPRV is in “NORMAL” position.
Final Conditions:
1. The PRRV is in the “NORMAL” position.

2. The Node 2 Starboard hatch is open.
Operational Constraints:
--
Hatch Seals
Caution must be used while working in the vicinity of Hatch Seal to avoid any possible damage to the hatch seal.  Damaging the hatch seal could prevent the hatch from maintaining pressure when closed.

Assumptions:
None

Critical Issues:
None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:
None






3.6.94 Connect LAN Jumper

1E.89    Connect LAN Jumper

Resp Org:    Boeing Flight Operations

Description:    

The procedure input describes the umbilical connections between the Node 2 and Columbus for the LAN jumper.

1E.89.1    Connect Node 2 LAN Jumper (J77)

Time to Complete:    00:05

Resp Org:    NASA-MSFC/Alenia

Description:    

The procedure consists of the following actions:

--
Removal and stowage of the protective cap (P/N NATC-RPC-N-13-0) from Node 2 Connector J77 (PCS LAN);

--
Removal and stowage of the protective cap (P/N NATC-PPC-N-13-0) from jumper W5015;

--
Connection of the jumper W5015 to Node 2 Stbd bulkhead connector J77.

Initial Conditions:
1.
Columbus to Node 2 PCS LAN Vestibule jumper has been moved near to the worksite.

2.
A cap is installed on Node 2 Stbd bulkhead receptacle J77.

Final Conditions:
1.
The Node 2 to Columbus LAN (Ethernet) Jumper has been installed to Node 2 Stbd bulkhead receptacle J77.

2.
Node 2 PCS LAN connector cap has been removed and stowed.

3.
Connector cap from Node 2 Stbd bulkhead receptacle J77 has been removed and stowed.

Operational Constraints:    

-- 
No Condensation on Bulkhead Connectors 

The IVA Crew shall verify that there is no condensation on the bulkhead connectors before connecting the jumper. If condensation exists, the IVA Crew must clean the surface prior to any jumper connections.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements: 

-- 
Node 2 PCS LAN Connector Cap Stowage and Return to Ground
Stowage volume shall be provided for one protective cap (P/N NATC-RPC-N-13-0) that has been removed from the Node 2 Stbd bulkhead instrumentation connector J77.

--
PCS LAN Jumper Availability 

The following Avionics vestibule jumper (PCS LAN) to be connected to Node 2 Stbd bulkhead shall be available to allow Columbus initial set-up. 

WIRE HARNESS REFERENCE DESIGNATOR:  W5015



WIRE HARNESS PART NUMBER:  1F46377-1

-- 
PCS LAN Jumper Protective Cap Stowage and Return to Ground
Stowage volume shall be provided for one protective cap (P/N NATC-PPC-N-13-0) removed from the PCS LAN jumper that will be connected on Node 2 Stbd bulkhead.

Validation/Data Source Information:    

--
Drawing 1F46377-1, W5015 

--
N2-IC-AI-0004, Node 2 Mechanical ICD

1E.89.1.1    Remove and Stow Cap from Node 2 Stbd Bulkhead Connector J77

Description:    

The procedure consists of the following:


--
Removal of the protective cap (P/N NATC-RPC-N-13-0) from Node 2 Stbd bulkhead feedthrough J77;


--
Stowage of the untethered cap.

1E.89.1.2    Remove and Stow Protective Cap from Jumper W5015

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-13-0) from the following instrumentation jumper that will be connected to the Node 2 connector J77:

WIRE HARNESS REFERENCE DESIGNATOR: W5015

WIRE HARNESS PART NUMBER: 1F46377-1

1E.89.1.3    Connect Jumper W5015 (LAN) to Node 2 Connector J77

Description:    

The procedure consists of the connection of the following instrumentation jumper to Node 2 Stbd bulkhead, connector J77:

WIRE HARNESS REFERENCE DESIGNATOR: W5015

WIRE HARNESS PART NUMBER: 1F46377-1 

1E.89.2    Connect Columbus LAN Jumper (J03)
Time to Complete:    00:05

Resp Org:    ESA/EADS
Description:
The procedure consists of the following actions:


--
Connection of the jumper W5015 to Columbus port bulkhead connector J03.


--
Columbus OPS LAN jumper connector cap has been removed and stowed


--
Columbus port bulkhead receptacle J03 cap has been removed
Initial Conditions:

1.
Columbus to Node 2 OPS LAN Vestibule jumper has been moved near the worksite.

2.
A cap is installed on Columbus port bulkhead receptacle J03.

3.
A cap is installed on the Node 2 to Columbus LAN jumper.

Final Conditions:
1.
The Node 2 to Columbus LAN (Ethernet) Jumper has been installed to Columbus. 

2.
Columbus OPS LAN connector cap has been removed and stowed for return to the ground.

3.
Columbus port bulkhead receptacle J03 cap has been removed.

Operational Constraints:    

--   
No condensation on bulkhead connectors 

The IVA Crew shall verify that there is not condensation on the bulkhead connectors before connecting the jumper. If condensation exists, the IVA Crew must clean the surface prior to any activity of connection.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements: 

--  
Columbus OPS LAN Jumper Connector Cap Stowage and Return to Ground
Stowage volume shall be provided for one protective cap (P/N NATC-PPC-N-13-0) removed from the OPS LAN jumper that will be connected to Columbus port bulkhead receptacle J03



--   
OPS LAN Jumper Availability 

The following Avionics vestibule jumper (OPS LAN) to be connected to Columbus port bulkhead shall be available to allow Columbus initial set-up.



WIRE HARNESS REFERENCE DESIGNATOR: W5015



WIRE HARNESS PART NUMBER:  1F46377-1

Validation/Data Source Information:

--   
Drawing 1F46377-1, W5015 

1E.89.2.1    Remove Cap from Columbus Port Bulkhead Connector J03

Description:    

The procedure consists of the following:


--
Removal of the protective cap (P/N NATC-RPC-N-13-0) from Columbus Port bulkhead connector J03.

1E.89.2.2    Remove and Stow Protective Cap from Jumper W5015

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-13-0) from the following instrumentation jumper that will be connected to the Columbus connector J03:

WIRE HARNESS REFERENCE DESIGNATOR: W5015

WIRE HARNESS PART NUMBER: 1F46377-1

1E.89.2.3    Connect Jumper W5015 (LAN) to Columbus Connector J03

Description:    

The procedure consists of the connection of the following instrumentation jumper to Columbus Port bulkhead, connector J03:

WIRE HARNESS REFERENCE DESIGNATOR: W5015

WIRE HARNESS PART NUMBER: 1F46377-1 

3.6.95 Connect IVA Antenna Assembly Jumper

1E.90    Connect IVA Antenna Assembly Jumper

Resp Org:    Boeing Flight Operations

Description:    

The procedure input describes the umbilical connections between the Node 2 and Columbus for the IVA Antenna Assembly Jumper.

1E.90.1    PF404004.Deactivate SSSR (As Required)

Description:
The SSSR subsystem is nominally powered down when not in use.  If it is active prior to connecting the IVA Antenna Assembly (IAA) jumper, it will be necessary to shut down the subsystem.

Refer to ‘RF404004.Deactivate Space-to-Space Station Radio (SSSR)’ in the System Data Report/OP-01, (SPP 50075-SYS, Book 4, Communications and Tracking) for the procedural information of this operation.

1E.90.2    Connect Node 2 IVA Antenna Assembly Jumper (J79)

Time to Complete:   00:05

Resp Org:    NASA-MSFC/Alenia
Description:
This procedure consists of removing and stowing the Coax Loop Back Connector Assy on connector J79 on Node 2 Stbd bulkhead and of connecting the relevant jumper between Node 2 and Columbus bulkheads.

Initial Conditions:

1.
Columbus to Node 2 Coaxial Vestibule jumper has been moved near the worksite.

2.
Connector cap is installed on the Node 2 side of the Columbus Coaxial jumper.

3.
A Coax Loopback connector assy is installed on Node 2 Stbd bulkhead receptacle J79.

Final Conditions:

1.
The Node 2 to Columbus Coaxial Jumper has been installed to Node 2.

2.
Node 2 to Columbus Coaxial jumper connector cap has been removed and stowed.

3.
Node 2 Coaxial loop back connector Assy has been removed and stowed.

Operational Constraints:    

--   
No condensation on bulkhead connectors 

The IVA Crew shall verify that there is not condensation on the bulkhead connectors before connecting the jumper. If condensation exists, the IVA Crew must clean the surface prior to jumper connection.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements: 

--   
Coaxial Jumper availability 

The following Avionics vestibule jumper (Coaxial) to be connected to Node 2 Stbd bulkhead shall be available to allow Columbus initial set-up.


WIRE HARNESS REFERENCE DESIGNATOR:  W5005


WIRE HARNESS PART NUMBER:  1F46357-1

--   
Coaxial jumper protective cap stowage and Return to Ground
Stowage volume shall be provided for one protective cap (P/N NATC-PPC-N-25-0) removed from the Coaxial jumper that will be connected on Node 2 Stbd bulkhead connector J79.

--  
Node 2 Coaxial Loop Back Connector Assy stowage and Return to Ground
Stowage volume shall be provided for one Coaxial Loop Back Connector Assy (P/N 1F46375) that has been removed from the Node 2 Stbd bulkhead instrumentation connectors J79.

Validation/Data Source Information:     

--   
Drawing 1F46357-1, W5005 

--   
Drawing 1F46375-1 

--   
N2-IC-AI-0004, Node 2 Mechanical ICD

1E.90.2.1    Remove and Stow Cap from Node 2 Stbd Bulkhead Connector J79

Description:    

The procedure consists of the following:


--
Removal of the Coaxial Loop Back Connector Assy (P/N 1F46375) from Node 2 Stbd bulkhead connector J79;


--
Stowage of the untethered cap.

1E.90.2.2    Remove and Stow Protective Cap from Jumper W5005

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following jumper that will be connected to the Node 2 connector J79:

WIRE HARNESS REFERENCE DESIGNATOR: W5005

WIRE HARNESS PART NUMBER: 1F46357-1

1E.90.2.3    Connect Jumper W5005 (IAA Antenna) to Node 2 Connector J79

Description:    

The procedure consists of the connection of the following jumper to Node 2 Stbd bulkhead, connector J79:

WIRE HARNESS REFERENCE DESIGNATOR: W5005

WIRE HARNESS PART NUMBER: 1F46357-1 

1E.90.3    Connect Columbus IVA Antenna Assembly Jumper (J09)

Time to Complete:   00:05

Resp Org:    ESA/EADS
Description:    

This procedure consists of removing and stowing the connector cap (J09) on Columbus and of connecting the relevant jumper between Node 2 and Columbus bulkheads.

Initial Conditions:
1.
Columbus to Node 2 Coaxial Vestibule jumper located near the worksite.

2.
Connector cap is installed on the Columbus side of the Columbus Coaxial jumper.

3.
A cap is installed on Columbus bulkhead receptacle J09.

Final Conditions:
1.
The Node 2 to Columbus Coaxial Jumper has been installed to Columbus.

2.
The Node 2 to Columbus Coaxial jumper connector cap has been removed and stowed.

3.
Columbus bulkhead receptacle J09 connector cap has been removed.

Operational Constraints:    

--   
No condensation on bulkhead connectors 

The IVA Crew shall verify that there is no condensation on the bulkhead connectors before connecting the jumper. If condensation exists, the IVA Crew must clean the surface prior to jumper connection.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
--   
Coaxial Jumper availability 


The following Avionics vestibule jumper (Coaxial) shall be available to allow Columbus initial set-up.


WIRE HARNESS REFERENCE DESIGNATOR:  W5005


WIRE HARNESS PART NUMBER:  1F46357-1

--   
Coaxial jumper protective cap stowage and Return to Ground
Stowage volume shall be provided for one protective cap (P/N NATC-PPC-N-25-0) removed from the Coaxial jumper that will be connected to Columbus bulkhead instrumentation connectors J09.

Validation/Data Source Information:       

None

1E.90.3.1    Remove and Stow Cap from Columbus Port Bulkhead Connector J09  

Description:    

The procedure consists of the following:


--
Removal of the Coaxial Connector Cap (P/N NATC-RPC-N25-9) from Columbus bulkhead connector J09;


--
The cap is tethered so stowage is not required.

1E.90.3.2    Remove and Stow Protective Cap from Jumper W5005

Description:    

The procedure consists of the removal and stowage of the protective cap (P/N NATC-PPC-N-25-0) from the following jumper that will be connected to the Columbus bulkhead connector J09:

WIRE HARNESS REFERENCE DESIGNATOR: W5005

WIRE HARNESS PART NUMBER: 1F46357-1

1E.90.3.3    Connect Jumper W5005 (IVA Antenna) to Columbus Connector J09

Description:    

The procedure consists of the connection of the following jumper to Columbus bulkhead, connector J09:


WIRE HARNESS REFERENCE DESIGNATOR: W5005


WIRE HARNESS PART NUMBER: 1F46357-1 

3.6.96 Verify Columbus Temperature Prior to Ingress

1E.91  Verify Columbus Temperature Prior to Ingress

Resp Org:    Boeing Flight Operations
Description:

The ISS cabin temperature is nominally maintained at 65 degF – 83 degF (Reference Generic Flight Rule.B17-8)   Any deviations from this value are made at the discretion of the Space Station Program.
Note:  
Columbus Cabin Temperature was set to 18 degrees C during CTCU1 Activation.
Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

--
Generic Flight Rule.B17-8
Command and Telemetry PUI:

Name:  CTCU1_Cabin_Temp1_DMC

PUI: N/A (Performed by Col-CC or PWS only)
Expected Value:  17.8 – 24 degrees C
3.6.97 Perform Columbus Pressure Equalization

1E.92  Perform Columbus Pressure Equalization

Time to Complete:    00:15
Resp Org:    ESA/EADS
Description:
Before the Columbus hatch opening, the pressure between Node 2 and the Columbus module is equalized by opening the MPEV on the Columbus hatch.  The knob is pushed in and turned from “Closed” to “Open”.  The duration of the pressure equalization depends on the difference between the two internal pressures, but is predicted to take approximately 15 min. The pressure equalization process is verified via Columbus total pressure sensors and ISS total pressure sensors.

Initial Conditions:
1. Columbus hatch is closed.
2. MPEV on Columbus hatch is in “Closed” position.
Final Conditions:

1. Columbus hatch is closed.

2. MPEV on Columbus hatch is in “Open” open.

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:
--
COL-RIBRE-MA-0045; APM Operations Manual, as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
3.6.98 Install Portable Workstation (PWS) in Node 2
1E.93    Install Portable Workstation (PWS) in Node 2
Time to Complete:

TBD
Resp Org:
Boeing Flight Operations

Description:
The procedure consists of the following actions:

--
Mounting of PWS to laptop stand in Node 2.

--
Removal of Node 2 UOP #2 connector J3 cap.
--
Removal and stowage of PWS power cable connector caps.

--
Connection of PWS power cable between the PWS and Node 2 UOP #2 connector J3.

--
Removal of Node 2 UOP #2 connector J4 cap. 
--
Removal and stowage of PWS data cable connector caps.

--
Connection of PWS data cable between the PWS and Node 2 UOP #2 connector J4.

Initial Conditions:

1. PWS has been moved near the worksite.

2. PWS to Node 2 UOP #2 power cable has been moved near the worksite.

3. PWS to Node 2 UOP #2 data cable has been moved near the worksite.

4. A cap is installed on Node 2 UOP #2 connector J3.

5. A cap is installed on Node 2 UOP #2 connector J4.

6. Two caps are installed on the PWS power cable connectors.

7. Two caps are installed on the PWS data cable connectors.

Final Conditions:
1. PWS has been mounted on the laptop table in Node 2.

2. PWS power cable has been installed between the PWS and Node 2 UOP #2 connector J3.

3. PWS data cable has been installed between the PWS and Node 2 UOP #2 connector J4. 

4. Node 2 UOP #2 connector J3 cap has been removed.

5. Node 2 UOP #2 connector J4 cap has been removed and stowed for return to the ground.

6. PWS power cable connector caps have been removed and stowed for return to the ground.

7. PWS data cable connector caps have been removed and stowed for return to the ground.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Constraints:    

--   
No Condensation on Node 2 UOP #2 Connectors 

The IVA Crew shall verify that there is not condensation on the Node 2 UOP #2 connectors before connecting the PWS cables. If condensation exists, the IVA Crew must clean the surface prior to any activity of connection.

Operational Requirements: 

--   
Columbus PWS Availability 


The PWS (P/N TBD – ESA/EADS) shall be available for installation in Node 2.

--   
Columbus PWS Power and Data Cables Availability 

The following PWS cables to be connected between the PWS and Node 2 UOP #2 shall be available to allow PWS connection.


PWS Power Cable:



WIRE HARNESS REFERENCE DESIGNATOR: TBD – ESA/EADS


WIRE HARNESS PART NUMBER:  TBD – ESA/EADS

PWS Data Cable:


WIRE HARNESS REFERENCE DESIGNATOR: TBD – ESA/EADS


WIRE HARNESS PART NUMBER:  TBD – ESA/EADS
--  
Columbus PWS Power Cable Connector Caps Stowage and Return to Ground

Stowage volume shall be provided for two protective caps (TBD – ESA/EADS) and (TBD – ESA/EADS) removed from the PWS power cable.

--  
Columbus PWS Data Cable Connector Caps Stowage and Return to Ground

Stowage volume shall be provided for two protective caps (TBD – ESA/EADS) and (TBD – ESA/EADS) removed from the PWS data cable.

Validation/Data Source Information:

--   
Drawing TBD, TBD 

--   
Drawing TBD, TBD 

1E.93.1    Mount PWS to Laptop Table in Node 2

Description:    

The procedure consists of the structural mounting of the PWS to the laptop table in Node 2.

1E.93.2    Remove Cap from Node 2 UOP #2 Connector J3

Description:    

The procedure consists of the removal of the protective cap (note this cap is tethered) from Node 2 UOP #2 connector J3.

1E.93.3    Remove and Stow Protective Caps from PWS Power Cable 

Description:    

The procedure consists of the removal and stowage of the two protective caps from the power cable that will be connected between the PWS and the UOP #2 connector J3.

1E.93.4    Connect Power Cable between the PWS and Node 2 UOP #2 Connector J3

Description:    

The procedure consists of the connection of the PWS power cable (Harness No. TBD – ESA/EADS) between the PWS and Node 2 UOP #2, connector J3.

1E.93.5    Remove Cap from Node 2 UOP #2 Connector J4

Description:    

The procedure consists of
removal of the protective cap from Node 2 UOP #2 connector J4.

1E.93.6    Remove and Stow Protective Caps from PWS Data Cable 

Description:    

The procedure consists of the removal and stowage of the two protective caps from the data cable that will be connected between the PWS and the UOP #2 connector J4.

1E.93.7    Connect Data Cable between the PWS and Node 2 UOP #2 Connector J4

Description:    

The procedure consists of the connection of the PWS data cable (Harness No. TBD – ESA/EADS) between the PWS and Node 2 UOP #2, connector J4.


3.6.99 Activate Portable Workstation (PWS)

1E.94    Activate Portable Workstation (PWS)


Time to Complete:

00:05

Resp Org:
ESA/EADS
Description:
The DMS is now in a state where further activation activities can be performed via the Columbus Portable Workstation (PWS) located in Node 2. To activate the PWS, the laptop is initially switched on. This causes the load and initialization of the PWS Operating S/W and configures the PWS LAN interface. The load and start of the PWS related SWOPs are performed using a batch file. 

Next, the command for the PWS S/W start-up will be given via the keyboard. This starts the load of the User Services Management (USM) S/W from the MMU and initialization of the S/W.  After initialization of the USM S/W, the PWS is integrated into the DMS and the PWS has online access to all DMS Services.  The Columbus PWS provides the crew the nominal user interface with the Columbus system and Automated Procedures. 

Note:

This task must be performed prior to any task where the crew would use the PWS.  Therefore, this task must be performed prior to Columbus IMV Valve cycling.  However, PWS activation cannot be performed from the ground since the crew must physically turn on the PWS power switch.  

Initial Conditions:

1.
The nodes MMU, MMC and DMC are active.

2.
PWS unstowed and hooked up to Node 2 UOP-2.

3.
Columbus CD-ROM (P/N TBD – ESA/EADS) unstowed and available for use.

Final Conditions:

1.
PWS is integrated into the DMS and has online access to all DMS Services.

2.
Crew has nominal user interface with the Columbus system and Flight Automated Procedures.

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

--
Columbus CD-ROM (P/N TBD – ESA/EADS) containing ESA ODF and other documentation is available for use.
Validation/Data Source Information:

--
APM Operations Manual, COL-RIBRE-MA-0045, as of 27 January 2003
--
Columbus On-orbit Assembly Analysis, COL-RIBRE-AN-0028, as of 27 January 2003
1E.94.1    Verify Power Outlet Status

Description: 

The crew verifies power outlet status.

1E.94.2
   Verify Power Status of UOP Outlet to PWS

Description: 

The crew visually verifies power status of UOP outlet to PWS.

1E.94.3
   Switch Laptop On

Description: 

The crew depresses the power button to switch laptop on.

Note:  
May take up to 3 minutes for boot-up.

1E.94.3.1
Verify Start Up Window Appearance

Description: 

The crew verifies Start Up window appearance.

1E.94.5
   Insert CD-ROM Containing Columbus On-board Data File

1E.94.4
   Select Operations Mode

1E.94.4.1
Verify: Laptop Desktop Environment Appearance and Laptop Applications Start

Description: 

The crew verifies desktop environment appearance.  Next, type “Default Mode” at command line.

Note:  
Laptop applications appear as icons or open windows.


1E.94.6
   Check that LAN is Working

Description: 

Crew verifies that Columbus Overview Display shows data.
3.6.100 Connect Atmosphere Revitalization Sampling (ARS) Jumper

1E.95    Connect Atmosphere Revitalization Sampling (ARS) Jumper

Time to Complete:  00:10

Resp Org:    Boeing Flight Operations
Description:
The Atmosphere Revitalization Sampling (ARS) jumper is mated to receptacle A13 on the Node 2 Starboard bulkhead and receptacle A13 on the Columbus Port bulkhead.  This jumper provides a path by which the atmosphere sampling can be performed.  The protective caps are removed from both bulkhead receptacles and both ends of the ARS jumper and stowed for return to the ground.  The jumper is then connected between the two bulkheads.

Note:

The information below pertains to the ARS jumper:

	Receptacle
	Bulkhead Cap
	Jumper/Duct
	Jumper Cap
	Kit P/N

	A13 (N2)

A13 (Col)
	683-19485-6 (N2)

683-19485-6 (Col)
	683-19485-4
	505905-061 (N2)

505905-061 (Col)
	683-13870-72


Initial Conditions:

1. Columbus module berthed to Node 2 Starboard.

2. ARS jumper is available for installation.

3. Node 2 Starboard hatch is open.

4. Columbus Port hatch is closed.

5. The Node 2/Columbus vestibule barrier assembly has not been installed.

6. 
7. Connector caps are installed on Node 2 bulkhead receptacle A13, Columbus receptacle A13, and either end of the ARS vestibule jumper.

Final Conditions:
1. Columbus module berthed to Node 2 Starboard.

2. ARS vestibule jumper has been installed between the Node 2 and Columbus bulkheads.

3. Node 2 Starboard hatch is open.

4. Columbus Port hatch is closed.

5. The Node 2/Columbus vestibule barrier assembly has not been installed.

6. 
7. Connector caps from Node 2 bulkhead receptacle A13, Columbus receptacle A13, and the ARS vestibule jumper (4 total) are temporarily stowed for later return to the ground on the Orbiter. 

Operational Constraints:

None

Assumptions:
None

Critical Issues:
None

Resource Requirements:
None

Operational Requirements:
--
LAUNCH of ARS Vesitbule Jumper

Provisions will be made for the launch of the ARS Vestibule Jumper (P/N 683-13870-72) on the Orbiter on Flight 1E.

--
Columbus and Node 2 Bulkhead Caps (2) Stowage and Return to Ground
A temporary stowage location for the Columbus and Node 2 bulkhead caps (P/N 683-19485-6) shall be provided in a VOK Cargo Transfer Bag (CTB).  These caps will later be returned to the ground.

--
Jumper Caps (2) Stowage and Return to Ground
A temporary stowage location for two (2) ARS jumper caps (P/N 505905-061) shall be provided in a VOK Cargo Transfer Bag (CTB).  These caps will later be returned to the ground.

Validation/Data Source Requirements:

--
COL-RIBRE-MA-0045; APM Operations Manual, as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
Drawing 683-13870 – Assemblies, Utilities Jumpers

--   
N2-IC-AI-0004, Node 2 Mechanical ICD

1E.95.1    Connect Node 2 Atmosphere Revitalization Sampling (ARS) Jumper (A13)

Time to Complete:    00:05

Resp Org:    NASA-MSFC/Alenia

Description:

The procedure is used when it is necessary to perform the Columbus to Node 2 ARS line connection. This procedure consists of the the removal of the protective caps from the Node 2 bulkhead and the end of the jumper to be mated to Node 2.  The ARS jumper is then connected to the Node 2 bulkhead.

1E.95.1.1    Remove and Stow SDS Pressure Cap from Node 2 Starboard Bulkhead 
Description:    

The SDS pressure cap on Node 2 Starboard bulkhead receptacle A13 is pulled back to release the Locking Tang.  The cap is then unscrewed CCW until free and stowed for return to ground.





1E.95.1.2    Remove and Stow Cap from ARS Jumper

Description:    

The procedure consists of the removal and stowage of the cap from the end of the ARS jumper to be connected to the Node 2 receptacle A13.

1E.95.1.3    Connect ARS Jumper to Node 2 Starboard Bulkhead 
Description:    

The procedure consists of connecting the ARS Jumper to Node 2 Starboard bulkhead receptacle A13.  The ARS jumper is installed by hand by fastening the ARS jumper fitting to bulkhead and turning clockwise until feedthrough locking key engages the QD housing.


1E.95.2    PF.SODF.CONNECT COLUMBUS ARS JUMPER (A13)

Resp Org:    Boeing Flight Operations

Description:
This function is for installation of the AR jumper between the Node 2 Starboard bulkhead and the Columbus Port bulkhead.  This connection is made on the Columbus side only.

(SODF: 5A AOP: ASSEMBLY: VESTIBULE OPERATIONS: NODE1 TO LAB VESTIBULE OUTFITTING – PART 1: Edition 12/19/00)

Deltas:

1. Perform only the portion of Step 32 related to the installation of one end of the ARS jumper (non self-sealing QD) onto receptacle A13 on the Columbus Port bulkhead.  

2. The pressure cap from the Columbus bulkhead feedthrough and the dust cap from the connected end of the jumper are to be placed in 12” X 12” zip-lock bags and stowed for later return to the ground.

3. 
3.6.101 Cycle Intermodule Ventilation (IMV) Valves on Node 2

1E.96    Cycle Intermodule Ventilation (IMV) Valves on Node 2

Time to Complete:    00:10

Resp Org:    NASA-MSFC/Alenia

Description:    

The procedure consists of applying power, enabling and cycling the Node 2 Starboard IMV Valves before the IMV cap on the Node 2 Starboard bulkhead is removed. Once cycled, the valves are left powered, enabled and in the Open position.  This step is performed in order to relieve any possible pressure differentials between the valve and the cap prior to removal of the cap during IMV duct installation.  

Note:

There will be no air exchange between the Node 2 and Columbus until the Columbus IMV Valves are open and the IMV Fan activated; therefore, it is allowable to leave the Node 2 IMV Valves open.  It is not necessary to close the valves at this point, unless there is a desire to prove that these valves can close.

Initial Conditions:
1.
Node 2 Starboard IMV Valves are installed, unpowered, disabled and closed.


Final Conditions:
1.
Node 2 Starboard IMV Valves have been cycled from the Closed position to the Open position and back to the Closed position..

2.
Node 2 Starboard IMV Valves are powered, enabled and closed.



Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:
None

1E.96.1    Apply Power to Node 2 Starboard Aft IMV Valve

Description:    

This procedure is used to apply power to the Node 2 Starboard Aft IMV Valve.  

A command is issued to the INTSYS MDM, which in turn issues a command to Node 2 Zen_RPCM_2A3B_C to close switch 02. After that command has been issued, the RPCM switch is verified to have closed as commanded.

1E.96.1.1    Close RPCM N2ZEN-2A3B-C SW02

Command/Telemetry PUI:         

Name:    RPCM_N22A3B_C_RPC_02_Cl 

PUI:    LAPR96IM2153K
1E.96.1.2    Verify RPCM N2ZEN-2A3B-C SW02 Closed

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW02 Voltage Status 

PUI:    N2PN35FC1017J 

Command/Expected Value:    1 NOT-OFF OK
1E.96.2    Set Node 2 Starboard Aft IMV Valve Installation Status to "INSTALLED"

Description:    

This function can be executed when the N2-2 MDM is nominally operating. Enabling a valve will allow it to respond to subsequent Open and Close Commands. Also, position sensor feedback will be available. 

The IMV Valve is "enabled" by sending the IMV Valve Installation Command (which requires confirmation). This command will also set the Node 2 Starboard Aft IMV Valve Installation status to INSTALLED. Setting the Node 2 Starboard Aft IMV Valve Installation status to INSTALLED will cause the INTSYS CSCI to issue a command to the N2-2 MDM to "enable" the valve. The Enable signal (14 +/- 1.4 Vdc) from the backplane of the N2-2 MDM to the valve controller of the IMV Valve allows the valve to respond to the Open/Close commands.

1E.96.2.1    Send Install-Arm Command for Node 2 Starboard Aft IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Aft_Vlv_Ena_Arm 

PUI:    LAET96IM0717K

1E.96.2.2    Verify Install-Arm Command Executed for Node 2 Starboard Aft IMV Valve

Command/Telemetry PUI:     

Name:    IMV N2 Stbd_Aft Valve Install Arm Status R2 

PUI:    LADP08MDC110J
Command/Expected Value:    1 = ARMED
1E.96.2.3    Send Install Confirmation Command for Node 2 Starboard Aft IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Aft_Vlv_Ena_Cfrm 

PUI:    LAET96IM0687K

1E.96.2.4    Verify Node 2 Starboard Aft IMV Valve Installation Status

Command/Telemetry PUI:     

Name:    IMV N2 Stbd Aft Valve Installation Status R2 

PUI:    LADP08MDC111J 

Command/Expected Value:    1 = Installed
Name:    IMV Stbd_Aft Valve Enable Status 

PUI:    N2DS24MD0080J 

Command/Expected Value:    1 = Enable
1E.96.3    Open Node 2 Starboard Aft IMV Valve

Description:    

The procedure consists of commanding the N2-2 MDM to drive the Node 2 Starboard Aft IMV Valve to the Open position.

1E.96.3.1    Send Open-Arm Command to Node 2 Starboard Aft IMV Valve



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Aft_Vlv_Op_Arm 

PUI:    LAET96IM0599K

1E.96.3.2    Verify Open-Arm Command for Node 2 Starboard Aft IMV Valve Executed



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Aft_Vlv_Op_Arm_Status 

PUI:    N2DS24MD0077J 

Command/Expected Value:    1
Armed
1E.96.3.3    Send Open Confirmation Command to Node 2 Starboard Aft IMV Valve



Command/Telemetry PUI:    

Name:    Node_2_IMV_Stbd_Aft_Vlv_Op_Cfrm 

PUI:    LAET96IM0747K

1E.96.3.4    Verify Node 2 Starboard Aft IMV Valve Position



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Aft_Vlv_Status 

PUI:    LADP08MDC115J 

Command/Expected Value:    1 = OPEN
1E.96.4    Close Node 2 Starboard Aft IMV Valve

Description:    

The procedure consists of commanding the N2-2 MDM to drive the Node 2 Starboard Aft IMV Valve to the Closed position.

1E.96.4.1    Send Close-Arm Command to Node 2 Starboard Aft IMV Valve



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Aft_Vlv_Cl_Arm 

PUI:    LAET96IM0623K

1E.96.4.2    Verify Close-Arm Command for Node 2 Starboard Aft IMV Valve Executed



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Aft_Vlv_Cl_Arm_Status 

PUI:    N2DS24MD0078J 

Command/Expected Value:    1  Armed
1E.96.4.3    Send Close Confirmation Command to Node 2 Starboard Aft IMV Valve



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Aft_Vlv_Cl_Cfrm 

PUI:    LAET96IM0732K

1E.96.4.4    Verify Node 2 Starboard Aft IMV Valve Position 



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Aft_Vlv_Status 
PUI:    LADP08MDC115J 

Command/Expected Value:    0 = CLOSE
1E.96.5    Apply Power to Node 2 Starboard Forward IMV Valve

Description:    

This procedure is used to apply power to the Node 2 Starboard Forward IMV Valve. A command is issued to the INTSYS MDM, which in turn issues a command to Node 2 Zen_RPCM_2A3B_C to close switch 06. After the command has been issued, the RPCM switch is verified to have closed as commanded.

1E.96.5.1    Close RPCM N2ZEN-2A3B-C SW06

Command/Telemetry PUI:
Name:    RPCM_N22A3B_C_RPC_06_Cl 

PUI:    LAPR96IM2157K

1E.96.5.2    Verify RPCM N2ZEN-2A3B-C SW06 Closed

Command/Telemetry PUI:     

Name:    RPCM N2ZEN-2A3B-C SW06 Voltage Status 

PUI:    N2PN35FC1021J 

Command/Expected Value:    1 NOT-OFF OK
1E.96.6    Set Node 2 Starboard Forward IMV Valve Installation Status to "INSTALLED"

Description:    

This function can be executed when the N2-2 MDM is nominally operating. Enabling a valve will allow it to respond to subsequent Open and Close commands. Also, position sensor feedback will be available. The IMV Valve is "enabled" by sending the IMV Valve Installation command (which requires confirmation). This command will also set the Node 2 Starboard Forward IMV Valve Installation status to INSTALLED. Setting the Node 2 Starboard Forward IMV Valve Installation status to INSTALLED will cause the INTSYS CSCI to issue a command to the N2-2 MDM to "enable" the valve. The Enable signal (14 +/- 1.4 Vdc) from the backplane of the Node 2 MDM 2 to the valve controller of the IMV Valve allows the valve to respond to the Open/Close commands.

1E.96.6.1    Send Install-Arm Command for Node 2 Starboard Forward IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Fwd_Vlv_Ena_Arm 

PUI:    LAET96IM0718K

1E.96.6.2    Verify Install-Arm Command Executed for Node 2 Starboard Forward IMV Valve

Command/Telemetry PUI:     

Name:    IMV N2 Stbd_Fwd Valve Install Arm Status R2 

PUI:    LADP08MDC120J 

Command/Expected Value:    1 = ARMED
1E.96.6.3    Send Install Confirmation Command for Node 2 Starboard Forward IMV Valve

Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Fwd_Vlv_Ena_Cfrm 

PUI:    LAET96IM0688K

1E.96.6.4    Verify Node 2 Starboard Forward IMV Valve Installation Status

Command/Telemetry PUI:     

Name:    IMV N2 Stbd Fwd Valve Installation Status R2 

PUI:    LADP08MDC121J 

Command/Expected Value:    1 = Installed
Name:    IMV Stbd_Fwd Valve Enable Status 

PUI:    N2DS24MD0076J
Command/Expected Value:    1 = Enable
1E.96.7    Open Node 2 Starboard Forward IMV Valve

Description:    

The procedure consists of commanding the N2-2 MDM to drive the Node 2 Starboard Forward IMV Valve to the Open position.









1E.96.7.1    Send Open-Arm Command to Node 2 Starboard Forward IMV Valve



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Fwd_Vlv_Op_Arm 

PUI:    LAET96IM0600K

1E.96.7.2    Verify Open-Arm Command for Node 2 Starboard Forward IMV Valve Executed



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Fwd_Vlv_Op_Arm_Status 

PUI:    N2DS24MD0073J 

Command/Expected Value:    1
Armed
1E.96.7.3    Send Open Confirmation Command to Node 2 Starboard Forward IMV Valve



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Fwd_Vlv_Op_Cfrm 

PUI:    LAET96IM0748K

1E.96.7.4    Verify Node 2 Starboard Forward IMV Valve Position



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Fwd_Vlv_Status 

PUI:    LADP08MDC125J 

Command/Expected Value:    1 = OPEN
1E.96.8    Close Node 2 Starboard Forward IMV Valve

Description:    

The procedure consists of commanding the N2-2 MDM to drive the Node 2 Starboard Forward IMV Valve to the Closed position.









1E.96.8.1    Send Close-Arm Command to Node 2 Starboard Forward IMV Valve



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Fwd_Vlv_Cl_Arm 

PUI:    LAET96IM0624K

1E.96.8.2    Verify Close-Arm Command for Node 2 Starboard Forward IMV Valve Executed



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Fwd_Vlv_Cl_Arm_Status 

PUI:    N2DS24MD0074J 

Command/Expected Value:    1
Armed
1E.96.8.3    Send Close Confirmation Command to Node 2 Starboard Forward IMV Valve



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Fwd_Vlv_Cl_Cfrm 

PUI:    LAET96IM0733K

1E.96.8.4    Verify Node 2 Starboard Forward IMV Valve Position 



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Fwd_Vlv_Status 
PUI:    LADP08MDC125J 

Command/Expected Value:    0 = CLOSE
3.6.102 Connect ECLSS Intermodule Ventilation (IMV) Jumpers

1E.97  Connect ECLSS Intermodule Ventilation (IMV) Jumpers

Time to Complete:
   1:15

Resp Org:    Boeing Flight Operations
Description:
This procedural input covers installation of the Intermodule Ventilation (IMV) ducts between receptacles A04 (supply) and A11 (return) on the Node 2 starboard bulkhead and the Columbus port bulkhead.  These IMV ducts allow for airflow between the adjoining modules once airflow has been activated by opening the appropriate IMV valves and powering on the Columbus IMV fan.  Prior to installing these ducts, the IMV valves on the both modules are cycled to alleviate any pressure between the valve and the pressure cap.  Then, the V-Band Clamp located on either bulkhead is loosened so that the duct can be installed to the receptacle.  Finally, the clamp is tightened to hold the duct in place.

The information listed below relates to the Return and Supply IMV jumpers.

	Name
	Columbus   Loc
	Columbus  Bkhd Cap
	Node 2 Bulkhead Cap
	Jumper/Duct
	Jumper Cap
	Kit P/N

	IMV Supply
	A04
	1500CA001-001
	683-15016-6
	683-15195-2
	N/A
	683-13870-73

	IMV Return
	A11
	1500CA001-001
	683-15016-6
	683-15195-2
	N/A
	683-13870-74


Note:

Closure of the IMV Valves after they have been opened is not necessary prior to IMV duct connection unless there is a desire to test the ability of the valves to close or to conduct a Columbus pressure check.

Initial Conditions:

1.
Columbus module berthed to Node 2 Starboard.

2.
Columbus/Node 2 IMV Supply and Return Ducts to be installed in the vestibule between Node 2 and the Columbus are available to allow Columbus initial set-up.

3.
Node 2 Starboard hatch is open.

4.
Columbus Port hatch is closed.

5.
Node 2 IMV valves are installed, enabled and cycled. 

6.
IMV jumpers filled with ambient air.

7.
The Node 2/Columbus vestibule barrier assembly has not been installed.


8.
Pressure caps are installed on Columbus Port Forward and Port Aft bulkhead feedthrough connections A11 and A04 as well as Node 2 Starboard Forward and Starboard Aft bulkhead feedthrough connections A11 and A04.

Final Conditions:

1.
Columbus module berthed to Node 2 Starboard.

2.
Columbus/Node 2 IMV Supply and Return Ducts have been installed, but no air is flowing through the ducts.

3.
Node 2 Starboard hatch is open.

4.
Columbus Port hatch is closed.

5.
Node 2 IMV valves are installed, enabled and cycled. 

6.
Columbus IMV valves have been enabled and cycled.

7.
The Node 2/Columbus vestibule barrier assembly has not been installed.


8.
Pressure caps (4) from the Columbus Port bulkhead and the Node 2 Starboard bulkhead have been removed and stowed temporarily in Node 2 for later return to the ground.

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:

None

Resource Requirements:

1.
Tools Required:

(10-50) Trq Wrench, 1/4" Drive (SEG33112395-301)

 (30-200) Trq Wrench, 3/8" Drive (SEG39128571-301)

3/8" to 1/4" Adapter (528-20147-29)

7/16" Deep Socket, 1/4" Drive (528-20147-5)

Ratchet ¼” Drive (TM830)

Note:

PIRN 42001-NA-0210B corrects the discrepancy between the part numbers for the IMV jumpers documented in the SSMB to Columbus APM ICD (SSP 42001. Rev P) and the Flight 1E OP-01 Report.  The part numbers listed in the Flight 1E OP-01 Report are correct.

Operational Requirements:

--   
LAUNCH of IMV Supply Duct

Launch stowage volume shall be allocated for one (1) IMV Supply Duct (P/N 683-13870-73) that will be installed between Columbus Port bulkhead and Node 2 Starboard bulkhead.

--   
LAUNCH of IMV Return Duct

Launch stowage volume shall be allocated for one (1) IMV Return Duct (P/N 683-13870-74) that will be installed between Columbus Port bulkhead and Node 2 Starboard bulkhead.

--
Columbus Pressure Caps Stowage and Return to Ground

Stowage volume on the Orbiter shall be provided for two (2) pressure caps (P/N 1500CA001-001) removed from the Columbus Port bulkhead.  
Note: 
This part number may change due to Columbus request to use MPLM caps (Reference AIR).
--
Node 2 Pressure Caps Stowage and Return to Ground

Stowage volume shall be provided for two (2) pressure caps (P/N 683-15016-6) removed from the Node 2 Starboard bulkhead.

Validation/Data Source Information:
--
COL-RIBRE-MA-0045; APM Operations Manual, as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
Drawing 683-13870 – Assemblies, Utilities Jumpers

--   
N2-IC-AI-0004, Node 2 Mechanical ICD

1E.97.1  Cycle IMV Valves on Columbus

Time to Complete:
 00:40

Resp Org:    ESA/EADS
Description:
The Columbus IMV Supply Shut-Off Valve and the IMV Return Shut-Off Valve (ISSOV and IRSOV) are cycled to alleviate any pressure between the valve and the pressure cap prior to the connection of the IMV ducts.

1E.97.1.1  Cycle Columbus ISSOV

Description:

The ISSOV is opened and closed.  If closed at this point, the ISSOV will be opened again in a later procedure in order to establish IMV.

1E.97.1.1.1  Open Columbus ISSOV

Command/Telemetry PUI:

Name:    ISSOV_Vlv_Open_VTC1_INST
PUI:    EMDI01ES1250K 
1E.97.1.1.2  Verify Columbus ISSOV Open

Command/Telemetry PUI:

Name:    ISSOV_Vlv_Open_Stat_VTC
PUI:    EMEV05SW1020J 
Command/Expected Value:    Open

1E.97.1.1.3  Close Columbus ISSOV

Command/Telemetry PUI:

Name:    ISSOV_Vlv_Close_VTC1_INST

PUI:    EMDI01ES1248K

1E.97.1.1.4  Verify Columbus ISSOV Closed

Command/Telemetry PUI:

Name:    ISSOV_Vlv_Close_Stat_VTC
PUI:    EMEV05SW1000J J

Command/Expected Value:    CLOSED
1E.97.1.2  Cycle Columbus IRSOV

Description:

The IRSOV is opened and closed.  If closed, the IRSOV will be opened again in a later procedure in order to establish IMV.

1E.97.1.2.1  Open Columbus IRSOV

Command/Telemetry PUI:

Name:    IRSOV_Vlv_Open_VTC1_INST
PUI:    EMDI01ES1246K

1E.97.1.2.2  Verify Columbus IRSOV Open

Command/Telemetry PUI:

Name:    IRSOV_Vlv_Open_Stat_VTC
PUI:    EMEV06SW1020J

Command/Expected Value:   Open

1E.97.1.2.3  Close Columbus IRSOV

Command/Telemetry PUI:

Name:    IRSOV_Vlv_Close_VTC1_INST
PUI:    EMDI01ES1244K

1E.97.1.2.4  Verify Columbus IRSOV Closed
Command/Telemetry PUI:

Name:    ISSOV_Vlv_Close_Stat_VTC
PUI:    EMEV05SW1000J

Command/Expected Value:    CLOSED
1E.97.2 
Remove Caps from Bulkheads

Time to Complete:
   00:09

Description:
This procedure consists of the removal of two (2) caps each from the Node 2 and Columbus bulkheads.  First, the V-Band clamp is loosened from the appropriate flange.  Then, the cap is removed and stowed for return to the ground.  The caps are removed from both bulkheads at this time to allow the IMV duct to be installed easily.

1E.97.2.1    Loosen V-Band Clamp from Node 2 Starboard Aft (A11) IMV Flange

Resp Org:
NASA-MSFC/Alenia

Description:    

The (10-50) Trq Wrench, 1/4" Drive and the 7/16" Deep Socket, 1/4" Drive are retrieved from storage.  The V-Band Clamp nut is then loosened, leaving the V-Band Clamp attached to the bulkhead.  The retainer is then rotated away from the T-bolt, and the clamp is spread and slid onto the IMV bulkhead feedthrough. 
1E.97.2.2    Remove and Stow Cap from Node 2 Starboard Aft (A11) IMV Interface

Resp Org:
NASA-MSFC/Alenia

Description:    

The cap is removed from the Node 2 Starboard bulkhead receptacle A11 and is stowed for return to the ground. 
1E.97.2.3    Loosen V-Band Clamp from Node 2 Starboard Forward A4 IMV Flange

Resp Org:
NASA-MSFC/Alenia

Description:    

The V-Band Clamp nut is loosened, leaving the V-Band Clamp attached to the bulkhead.  The retainer is then rotated away from the T-bolt, and the clamp is spread and slid onto the IMV bulkhead feedthrough. 
1E.97.2.4   Remove and Stow Cap from Node 2 Starboard Forward A4 IMV Flange

Resp Org:
NASA-MSFC/Alenia

Description:    

The cap is removed from the Node 2 Starboard bulkhead receptacle A4 and is stowed for return to the ground. 
1E.97.2.5
Loosen V-Band Clamp and Remove Cap from Columbus Bulkhead Receptacle A04
Resp Org:
ESA/EADS
Description:

Using the ratchet and 7/16” deep socket, loosen the V-clamp bolt and remove cap from the Columbus bulkhead A04 IMV flange.  Temporarily stow the V-Band Clamp and tools in the tool caddy.  Place flange cap in a 12”x12” zip‑lock bag and place in temporary stowage in Node 2.  This cap will be returned to the ground on the Orbiter.

1E.97.2.6
Loosen V-Band Clamp and Remove Cap from Columbus Bulkhead Receptacle A11
Resp Org:
ESA/EADS
Description:

Using the ratchet and 7/16” deep socket, loosen the V-clamp bolt and remove cap from the Columbus bulkhead A11 IMV flange.  Temporarily stow the V-Band Clamp and tools in the tool caddy.  Place flange cap in a 12”x12” zip‑lock bag and place in temporary stowage in Node 2.  This cap will be returned to the ground on the Orbiter.

1E.97.3  Connect Return IMV Jumper

Time to Complete:
00:13

Description:
The procedure consists of installing the Return IMV Duct between Node 2 bulkhead receptacle A11 and Columbus bulkhead receptacle A11.

1E.97.3.1    Verify O-Ring is Installed on IMV Duct

Description:    

O-Rings are verified installed on either end of the IMV duct.



1E.97.3.2   Install IMV Duct 

Description:    

The return duct installation is performed by compressing the duct and sliding it into place.  The flat side of the jumper is oriented toward the CBM rings.

1E.97.3.3    Secure IMV Duct to Node 2 IMV Flange (A11) 

Resp Org:
NASA-MSFC/Alenia

Description:    

The V-Band Clamp is spread and slid onto the flange.  The retainer is then rotated to engage the T-Bolt..  The V-Band Clamp nut is then tightened to 40 in-lbs using the (10-50) Torque Wrench, 1/4" Drive and 7/16" Deep Socket, 1/4" Drive.
Note:

The value of 40 in-lbs has been recommended by Alenia.  On previous flights, for similar equipment on the USOS, 35 in-lbs was the torque value used.

1E.97.3.4    Secure IMV Duct to Columbus IMV Flange (A11)

Description:    

Using the ratchet and 7/16” deep socket, install the V‑clamp on the Columbus bulkhead A11 IMV flange.  Tighten the V‑clamp on the Columbus bulkhead A11 IMV flange up to 40 in‑lbs using the (30-200) torque wrench, adapter, and 7/16” deep socket.

Note:

The value of 40 in-lbs has been recommended by EADS.  On previous flights, for similar equipment on the USOS, 35 in-lbs was the torque value used.
1E.97.4  Connect Supply IMV Jumper

Time to Complete:
00:13

Description:

The procedure consists of installing the Supply IMV Duct to Node 2 bulkhead receptacle A04 and Columbus bulkhead receptacle A04.

1E.97.4.1    Verify O-Ring Installed on IMV Duct

Description:    

O-Rings are verified installed on either end of the IMV duct.



1E.97.4.2   Install IMV Duct 

Description:    

The supply duct installation is performed by compressing the duct and sliding it into place.  The flat side of the jumper is oriented toward the CBM rings.

1E.97.4.3    Secure IMV Duct to Node 2 IMV Flange A4 

Description:    

The V-Band Clamp is spread and slid onto the flange.  The retainer is then rotated to engage the T-Bolt..  The V-Band Clamp nut is then tightened to 40 in-lbs using the (10-50) Torque Wrench, 1/4" Drive and 7/16" Deep Socket, 1/4" Drive.

Note:

The value of 40 in-lbs has been recommended by Alenia.  On previous flights, for similar equipment on the USOS, 35 in-lbs was the torque value used.

1E.97.4.4    Secure IMV Duct to Columbus IMV Flange (A04)

Description:    

Using the ratchet and 7/16” deep socket, reinstall the V‑clamp on the Columbus bulkhead A04 IMV flange.  Tighten the V‑clamp on the Columbus bulkhead A04 IMV flange up to 40 in‑lbs using the (30-200) torque wrench, adapter, and 7/16” deep socket.
Note:

The value of 40 in-lbs has been recommended by EADS.  On previous flights, for similar equipment on the USOS, 35 in-lbs was the torque value used.

3.6.103 Establish Intermodule Ventilation Between Node 2 and Columbus

1E.98  Establish Intermodule Ventilation Between Node 2 and Columbus

Time to Complete:
00:14

Resp Org:    Boeing Flight Operations
Description:
Intermodule Ventilation (IMV) is established between Node 2 and the Columbus by opening the Node 2 Starboard Forward and Aft IMV valves, and opening the Columbus Port Forward and Aft IMV valves, and activating the Columbus Port Forward and Aft IMV fans.  

Initial Conditions:

1. Columbus module launched with two (2) IMV valves in Port hatch.

2. Return and supply IMV ducts have been connected between the Node 2 starboard and the Columbus port bulkheads.

3. Node 2 Starboard Forward and Aft IMV valves are closed and enabled.

4. Columbus Port Forward and Aft IMV valves are closed.

5. Columbus Port Forward and Aft IMV fans are off.

Final Conditions:


1. Return and supply IMV ducts have been connected between the Node 2 starboard and the Columbus port bulkheads.

2. Node 2 Starboard Forward and Aft IMV valves are open.

3. Columbus Port Forward and Aft IMV valves are open.

4. Columbus Port Forward and Aft IMV fans are on.

Operational Constraints:

--    
Operate IMV Fans


To operate the IMV fans, the IMV valves in the airflow path must be open to prevent damage to the fans.

Critical Issues:
None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

--
COL-RIBRE-MA-0045; APM Operations Manual, as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
1E.98.1  Open Node 2 Starboard IMV Valves, if Required

Resp Org:    NASA-MSFC/Alenia
Description:
The procedure consists of commanding open the Node 2 Starboard Aft and Starboard Forward IMV Valves after the Node 2 to Columbus vestibule IMV ducts have been installed.

Note:

If IMV Valves were left open at the end of “1E.98 Cycle Intermodule Ventilation (IMV) Valves on Node 2,” this step can be omitted.
1E.98.1.1    Open Node 2 Starboard Aft IMV Valve 

Time to Complete:    00:02

Description:    

The procedure consists of commanding the Node 2-2 MDM to drive the Node 2 Starboard Aft IMV Valve to the open position

1E.98.1.1.1    Send Open-Arm Command to Node 2 Starboard Aft IMV Valve 



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Aft_Vlv_Op_Arm 
PUI    LAET96IM0599K

1E.98.1.1.2    Verify Open-Arm Command for Node 2 Starboard Aft IMV Valve Executed 



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Aft_Vlv_Op_Arm_Status 
PUI    N2DS24MD0077J 

Command/Expected Value:    1
Armed

1E.98.1.1.3    Send Open Confirmation Command to Node 2 Starboard Aft IMV Valve 



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Aft_Vlv_Op_Cfrm 
PUI    LAET96IM0747K
1E.98.1.1.4    Verify Node 2 Starboard Aft IMV Valve Position 



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Aft_Vlv_Status 
PUI    LADP08MDC115J 

Command/Expected Value:    1 = OPEN

1E.98.1.2    Open Node 2 Starboard Forward IMV Valve 

Time to Complete:    00:02

Description:    

The procedure consists of commanding the N2-2 MDM to drive the Node 2 Starboard Forward IMV Valve to the Open position.

1E.98.1.2.1    Send Open-Arm Command to Node 2 Starboard Forward IMV Valve 



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Fwd_Vlv_Op_Arm 
PUI    LAET96IM0600K

1E.98.1.2.2    Verify Open-Arm Command for Node 2 Starboard Forward IMV Valve Executed 



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Fwd_Vlv_Op_Arm_Status 
PUI    N2DS24MD0073J 

Command/Expected Value:    1
Armed

1E.98.1.2.3    Send Open Confirmation Command to Node 2 Starboard Forward IMV Valve 



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Fwd_Vlv_Op_Cfrm 
PUI    LAET96IM0748K

1E.98.1.2.4    Verify Node 2 Starboard Forward IMV Valve Position 



Command/Telemetry PUI:     

Name:    Node_2_IMV_Stbd_Fwd_Vlv_Status 
PUI    LADP08MDC125J 

Command/Expected Value:    1 = OPEN

1E.98.2
 Verify PDU1 and PDU2 Power Outlet Active

Resp Org:    ESA/EADS
Description:

The power source for the IMV fans is verified to be on.

Command/Telemetry PUI:

Name:    PDU1_Fan_Pwr_Bus_Current_VTC
PUI:    TBD - Boeing ECLSS Ops (Not available in Sep 2003 Standard Out)

Command/Expected Value: ON

Name:    PDU2_Fan_Pwr_Bus_Current_VTC
PUI:    TBD - Boeing ECLSS Ops (Not available in Sep 2003 Standard Out)

Command/Expected Value: ON

1E.98.3  Open Columbus Port IMV Valves

Resp Org:    ESA/EADS
Description:
Both of the Columbus Port IMV Valves are nominally enabled and open.  This procedural input opens the IMV Supply and IMV Return Shut-Off Valves (ISSOV and IRSOV) to allow IMV flow from Node 2 to the Columbus.

Note:

If IMV Valves were left open at the end of “1E.98.1 Cycle IMV Valves on Columbus,” this step can be omitted.

1E.98.3.1  Open Columbus ISSOV

Command/Telemetry PUI:

Name:    ISSOV_Vlv_Open_VTC1_INST
PUI:    EMDI01ES1250K

1E.98.3.2  Verify ISSOV Open

Command/Telemetry PUI:

Name:    ISSOV_Vlv_Open_Stat_VTC
PUI:    EMEV05SW1020J

Command/Expected Value: Open
1E.98.3.3  Open Columbus IRSOV

Command/Telemetry PUI:

Name:    IRSOV_Vlv_Open_VTC1_INST
PUI:    EMDI01ES1246K

Command/Expected Value:    

IRSOV_Vlv_Open_Stat_VTC=Open
1E.98.3.4  Verify IRSOV Open

Command/Telemetry PUI:

Name:    IRSOV_Vlv_Open_Stat_VTC
PUI:    EMEV06SW1020J

Command/Expected Value: Open

1E.98.4  Activate Columbus IMV Fans

Resp Org:    ESA/EADS
Description:
The Columbus IMV Supply Fan Assembly (ISFA) and IMV Return Fan Assembly (IRFA) are powered on to a preset speed of 9991 - 10697 rpm (Supply) and 8413 - 9137 rpm (Return) in order to establish IMV flow between the Columbus module and Node 2.
1E.98.4.1 Set ISFA Speed

Description:

This task sets the ISFA speed to 9991 - 10697 rpm prior to its activation using the ACS.

1E.98.4.1.1 Send ISFA Speed Arm Command

Command/Telemetry PUI:

Name:    ISFA_SPEED_SET_ACS_Start_ARM_VTC2_INST
PUI:    EMDI02ES2596K

1E.98.4.1.2 Send ISFA Speed Fire Command

Command/Telemetry PUI:

Name:    ISFA_SPEED_SET_ACS_Start_VTC2_INST_Tmplt
PUI:    EMDI02ES2597K

1E.98.4.2 Activate ISFA

Command/Telemetry PUI:

Name:    ISFA_On_VTC2_INST
PUI:    EMDI02ES1018K

1E.98.4.3 Verify ISFA Parameters Correct

Command/Telemetry PUI:

Name:    ISFA_Pwr_Stat_MVD
PUI:     N/A (Performed by Col-CC or PWS only)
Command/Expected Value: ON

Name:    ISFA_Fan_Speed_VTC
PUI:    EMEF04SW1020R

Command/Expected Value: 9991 - 10697 rpm
Name:    ISFA_Delta_P_VTC  
PUI:    EMEF04SW1000P

Command/Expected Value: 838Pa - 1086Pa

Name:    ISFA_Fan_Temp_VTC
PUI:    N/A (Performed by Col-CC only, not available by PWS)
Command/Expected Value: below 35°C

1E.98.4.4 Set IRFA Speed

Description:

This task sets the IRFA speed to 8413 - 9137 rpm prior to its activation using the ACS.

1E.98.4.4.1 Send IRFA Speed Arm Command

Command/Telemetry PUI:

Name:    IRFA_SPEED_SET_ACS_Start_ARM_VTC1_INST
PUI:    EMDI01ES2596K

1E.98.4.4.2 Send ISFA Speed Fire Command

Command/Telemetry PUI:

Name:    IRFA_SPEED_SET_ACS_Start_VTC1_INST_Tmplt
PUI:    EMDI01ES2597K

1E.98.4.5 Activate IRFA

Command/Telemetry PUI:

Name:    IRFA_On_VTC1_INST
PUI:    EMDI01ES1024K

1E.98.4.6 Verify IRFA Parameters Correct

Command/Telemetry PUI:

Name:    IRFA_Pwr_Stat_MVD
PUI:    N/A (Performed by Col-CC or PWS only)
Command/Expected Value: ON

Name:    IRFA_Fan_Speed_VTC
PUI:    EMEF03SW1020R

Command/Expected Value: 8413 - 9137 rpm

Name:    IRFA_Delta_P_VTC
PUI:    EMEF03SW1000P

Command/Expected Value: 380Pa – 558 Pa
Name:    IRFA_Fan_Temp_VTC
PUI:    N/A (Performed by Col-CC only, not available by PWS)
Command/Expected Value: below 35°C
3.6.104 Activate Cabin Fan Assembly (CFA) - Final

1E.99  Activate Cabin Fan Assembly (CFA) - Final

Time to Complete:
00:02

Resp Org:    ESA/EADS
Description:
After activation of the IMV Supply and Return Fan, the final configuration of the Cabin Fans can be performed.  This procedure initiates the Flight Automated Procedure (FLAP) dedicated to final CFA activation, which adjusts the Cabin Fan speed to the appropriate level and begins the monitoring of the cabin loop performance. This monitoring will trigger the related automatic FDIR process in case of malfunctions within the air loop.

In addition to the above tasks, this procedure also begins the Caution and Warning monitoring of the Columbus Total Pressure Sensors (TPS) and the IMV function within the VTCs.

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:
--
COL-RIBRE-MA-0045; APM Operations Manual, as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003 
--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003
1E.99.1  Perform Final CFA Activation via FLAP 

Description:

This FLAP will first verify that the CFA is available for activation.  It will then set the CMU analogue outlet driver to the CFA speed.  DMS monitoring of these parameters is enabled, and DMS monitoring of the Humidity Sensor parameters is enabled.

Command/Telemetry PUI:

Name:    CFA1_Activation_AP
PUI:    N/A (Performed by Col-CC or PWS only)

1E.99.2
Verify CFA Parameters Correct

Command/Telemetry PUI:

Name:    CFA1_Delta_P_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: between 760-1010 Pa

Name:    CFA1_EU_Sec_Voltage_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: between 11.3 – 14.7 V

Name:    CFA1_EU_Temp_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: <40°C

Name:    CFA1_Fan_Speed_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: between 10000-10600 RPM

Name:    CFA1_Fan_Temp_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: <33°C

Name:    CFA1_Input_Current_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: between 0.797-1.187 A

Name:    CFA1_Input_Voltage_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: <132.6 V

Name:    CFA1_Pwr_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ON

Name:    AFS1_Cab_Air_Massflow_MVD
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: 418 +/- 81 m3/h

1E.99.3  Enable IMV Monitoring via FLAP 

Description:

This FLAP will enable IMV monitoring, including EWCAS monitoring.

Command/Telemetry PUI:

Name:    IMV_Ena_Fan_Mon_AP
PUI:    N/A (Performed by Col-CC or PWS only)

1E.99.4  Verify IMV Parameters Correct 

Command/Telemetry PUI:

Name:    SFA_Fan_Speed_MVD
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ENABLED

Name:    ISFA_Delta_P_MVD
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ENABLED

Name:    ISFA_Input_Current_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ENABLED

Name:    IRFA_Fan_Speed_MVD
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ENABLED

Name:    IRFA_Delta_P_MVD
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ENABLED

Name:    IRFA_Input_Current_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ENABLED





1E.99.5  Activate VTC Monitoring for Airflow Sensors

Description:

This procedure activates VTC monitoring for both Airflow Sensors (AFS).  NASA FCT will be informed of the C&W annunciation activation, and a request will be made to enable the C&W system on the USOS. Warnings will be generated if there is a loss of cabin air circulation.

1E.99.5.1  Activate VTC Monitoring for AFS 1

Command/Telemetry PUI:

Name:    AFS1_Cab_Air_Massflow_Mon_Ena_VTC1_INST
PUI:    EMDI01ES4100K

1E.99.5.2  Verify VTC Monitoring Activated for AFS 1

Command/Telemetry PUI:

Name:    AFS1_Cab_Air_Massflow_Monitoring_Ena_VTC
PUI:    EMEA01SW1003J

Command/Expected Value: ENABLED

1E.99.5.3  Activate VTC Monitoring for AFS 2

Command/Telemetry PUI:

Name:    AFS2_Cab_Air_Massflow_Mon_Ena_VTC2_INST
PUI:    EMDI02ES4100K

1E.99.5.4  Verify VTC Monitoring Activated for AFS 2

Command/Telemetry PUI:

Name:    AFS2_Cab_Air_Massflow_Monitoring_Ena_VTC
PUI:    EMEA02SW1003J

Command/Expected Value: ENABLED

1E.99.6    Enable C&W Message to C&C MDM for AFS

Resp Org:
Boeing Flight Operations

Description:    

C&W event messages for AFS in the primary and backup C&C MDMs are enabled.

1E.99.6.1    Send Command to Enable C&W Messages to C&C MDM for AFS

Note: 
C&W CCS generic templated command is shown in this step, and it is not specific to AFS.

Command/Telemetry PUI:

Name:  Prim_CCS_CW_Ena_Annun_Tmplt  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
PUI: LADD96IM0066K  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
1E.99.6.2    Verify C&W Messages to C&C MDM for AFS Enabled

Command/Telemetry PUI:

Name:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
PUI:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
Command/Expected Value:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)





1E.99.7  Activate VTC Monitoring for TPS Sensors 

Description:

This procedure activates VTC monitoring for both TPS sensors in order to enable the EWACs for Total Pressure verification.  NASA FCT will be informed of the C&W annunciation activation, and a request will be made to enable the C&W system on the USOS.  Warning will be generated for a Total Pressure Low indication only. 

1E.99.7.1  Activate VTC Monitoring for TPS 3

Command/Telemetry PUI:

Name:    TPS3_Air_Press_Mon_Ena_VTC1_INST
PUI:    EMDI01ES4106K

1E.99.7.2  Verify VTC Monitoring Activated for TPS 3

Command/Telemetry PUI:

Name:    TPS3_Air_Press_Monitoring_Ena_VTC
PUI:    EMET03SW1003J

Command/Expected Value: ENABLED

1E.99.7.3  Activate VTC Monitoring for TPS 1

Command/Telemetry PUI:

Name:    TPS1_Air_Press_Mon_Ena_VTC2_INST
PUI:    EMDI02ES4106K

Command/Expected Value:    

TPS1_Air_Press_Monitoring_Ena_VTC=ENABLED

1E.99.7.4  Verify VTC Monitoring Activated for TPS 1

Command/Telemetry PUI:

Name:    TPS1_Air_Press_Monitoring_Ena_VTC
PUI:    EMET01SW1003J

Command/Expected Value: ENABLED

1E.99.8    Enable C&W Messages to C&C MDM for TPS 

Resp Org:
Boeing Flight Operations

Description:    

C&W event messages for TPS in the primary and backup C&C MDMs are enabled.

1E.99.8.1    Send Command to Enable C&W Messages to C&C MDM for TPS

Note: 
C&W CCS generic templated command is shown in this step, and it is not specific to TPS.

Command/Telemetry PUI:

Name:  Prim_CCS_CW_Ena_Annun_Tmplt  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
PUI: LADD96IM0066K  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
1E.99.8.2    Verify C&W Messages to C&C MDM for TPS Enabled

Command/Telemetry PUI:

Name:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
PUI:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
Command/Expected Value:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)

3.6.105 Disable Positive Pressure Relief Function

1E.100  Disable Positive Pressure Relief Function

Time to Complete:

00:05

Resp Org:    ESA/EADS
Description:
After IMV initiation, the Columbus module is no longer isolated from the SSMB, and the pressure control for the Columbus will be performed by the SSMB.  This procedure disables the Positive Pressure Relief Function in order to prevent the Columbus Positive Pressure Relief Valves (PPRV) from opening due to a failure on the Columbus side. The motorized PPRVs are closed via VTC commands and VTC C&W monitoring is enabled for both Positive Pressure Relief Assembly (PPRA) 1 and PPRA 2.

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

--
COL-RIBRE-MA-0045; APM Operations Manual, as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003 

1E.100.1  Close PPRA 1

Command/Telemetry PUI:

Name:    PPRA1_Vlv_Close_VTC1_INST
PUI:    EMDI01ES1464K

1E.100.2  Verify PPRA 1 Closed

Command/Telemetry PUI:
Name:    PPRA1_Vlv_Close_Stat_VTC
PUI:    EMEP31SW1000J

Command/Expected Value:    

Closed

1E.100.3  Close PPRA 2

Command/Telemetry PUI:

Name:    PPRA2_Vlv_Close_VTC1_INST
PUI:    EMDI01ES1468K

1E.100.4  Verify PPRA 2 Closed

Command/Telemetry PUI:

Name:    PPRA2_Vlv_Close_Stat_VTC
PUI:    EMEP32SW1000J

Command/Expected Value:    

Closed




1E.100.5  Enable VTC C&W Monitoring for PPRA 1

Command/Telemetry PUI:

Name:    PPRA1_Vlv_Close_Stat_Mon_Ena_VTC1_INST
PUI:    EMDI01ES4016K

1E.100.6  Verify VTC C&W Monitoring for PPRA 1 Enabled

Command/Telemetry PUI:

Name:    PPRA1_Vlv_Close_Stat_Monitoring_Ena_VTC
PUI:    EMEP31SW1003J

Command/Expected Value:    

ENABLED

1E.100.7    Enable C&W Messages to C&C MDM for PPRA 1

Resp Org:
Boeing Flight Operations

Description:    

C&W event messages for PPRA 1 in the primary and backup C&C MDMs are enabled.

1E.100.7.1    Send Command to Enable C&W Messages to C&C MDM for PPRA 1

Note: 
C&W CCS generic templated command is shown in this step, and it is not specific to PPRA 1.

Command/Telemetry PUI:

Name:  Prim_CCS_CW_Ena_Annun_Tmplt  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
PUI: LADD96IM0066K  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
1E.100.7.2    Verify C&W Messages to C&C MDM for PPRA 1 Enabled

Command/Telemetry PUI:

Name:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
PUI:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
Command/Expected Value:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)





1E.100.8  Enable VTC C&W Monitoring for PPRA 2

Command/Telemetry PUI:

Name:    PPRA2_Vlv_Close_Stat_Mon_Ena_VTC1_INST
PUI:    EMDI01ES4018K

1E.100.9  Verify VTC C&W Monitoring for PPRA 2 Enabled

Command/Telemetry PUI:

Name:    PPRA2_Vlv_Close_Stat_Monitoring_Ena_VTC
PUI:    EMEP32SW1003J

Command/Expected Value:    

ENABLED

1E.100.10    Enable C&W Messages to C&C MDM for PPRA 2

Resp Org:
Boeing Flight Operations

Description:    

C&W event messages for PPRA 1 in the primary and backup C&C MDMs are enabled.

1E.100.10.1    Send Command to Enable C&W Messages to C&C MDM for PPRA 2
Note: 

C&W CCS generic templated command is shown in this step, and it is not specific to PPRA 2.

Command/Telemetry PUI:

Name:  Prim_CCS_CW_Ena_Annun_Tmplt  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
PUI: LADD96IM0066K  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
1E.100.10.2    Verify C&W Messages to C&C MDM for PPRA 1 Enabled

Command/Telemetry PUI:

Name:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
PUI:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)
Command/Expected Value:  TBD – Boeing C&DH Ops (not available in  Sep 2003 STDOUT)

3.6.106 Perform Columbus Air Sampling Preparation

1E.101  Perform Columbus Air Sampling Preparation

Time to Complete:
00:22

Resp Org:    Boeing Flight Operations
Description:

This procedure opens the Atmosphere Revitalization (AR) Shutoff Valves (SOV) on the Node 2 side and on the Columbus side.  The opening of these valves provides a pathway by which the Lab MCA can begin sampling the Columbus atmosphere, once the Columbus has been added to the Lab MCA Auto sequencing List.

Initial Conditions:

1. The ARS vestibule jumper has been installed between the Node 2 Starboard and the Columbus Port bulkheads.

2. Launch bolts on Node 2 panel NOD2S2-14 were removed on Flight 10A.

3. Node 2 panel NOD2S2-14 is installed.

4. Node 2 Starboard SOV is closed.

5. Columbus Port SOV is closed.

6. Sampling of Columbus has not been initiated.





Final Conditions:

1. The ARS vestibule jumper has been installed between the Node 2 Starboard and the Columbus Port bulkheads.

2. Node 2 panel NOD2S2-14 has been reinstalled.

3. Node 2 Starboard SOV is open.

4. Columbus Port SOV is open.

5. Sampling of Columbus has not been initiated.





Operational Constraints:
None

Assumptions:
None

Critical Issues:
None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Requirements:
--
COL-RIBRE-MA-0045; APM Operations Manual, as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003 

1E.101.1  Open Manual Starboard Atmosphere Revitalization (AR) Shutoff Valve on Node 2

Time to Complete:    00:20

Resp Org:    NASA-MSFC/Alenia
Description:
The procedure consists of opening the Manual AR Shutoff valve located behind panel NOD2S2-14 (Node 2 Starboard Alcove Area). The launch configuration of this valve is CLOSED and it remains closed until Flight 1E, when it is manually opened to allow Columbus atmosphere sampling. 








1E.101.1.1    Open Node 2 Closeout Panel NOD2S2-14

Description:    

The procedure consists of removing and temporarily stowing panel NOD2S2-14 in order to access the Node 2 Starboard AR Shutoff valve. This panel is removed by disengaging the Quick Lock Bolts, which remain captive on the panel. 
1E.101.1.2    Open Node 2 Starboard Manual Shutoff Valve

Description:    

The procedure consists of manually toggling the Node 2 Starboard AR Shutoff switch from Close to Open. Once in the open position, an air path can be established between the Lab MCA and the Columbus atmosphere.

1E.101.1.3    Close Node 2 Closeout Panel NOD2S2-14

Description:    

The procedure consists of retrieving Node 2 Panel NOD2S2-14 from stowage and reinstallingit after the Node 2 Starboard AR Shutoff Valve has been opened. The panel is reinstalled by engaging the Quick Lock Bolts (captive on the Panel) on the Mounting holes on the Node 2 Secondary structure (Starboard Alcove).

1E.101.2  Open Columbus Sampling Line Shut-Off Valve

Time to Complete:
00:02

Resp Org:    ESA/EADS
Description:
To enable a cyclic Columbus air analysis from the US system, the Columbus Sampling Line Shut-Off Valve (SLSOV) is opened. With the Sample Line connected to the US system, air samples can be taken periodically from the Columbus module.

1E.101.2.1
Open Columbus SLSOV

Command/Telemetry PUI:

Name:    SLSOV_Vlv_Open_VTC1_INST
PUI:    EMDI01ES1474K

1E.101.2.2
Verify Columbus SLSOV Open

Command/Telemetry PUI:

Name:    SLSOV_Vlv_Open_Stat_VTC
PUI:    EMEV08SW1020J

Command/Expected Value: Open 

3.6.107 PF.SODF.PERFORM COLUMBUS AIR SAMPLING

1E.102  PF.SODF.PERFORM COLUMBUS AIR SAMPLING

Resp Org:    Boeing Flight Operations
Description:
This procedure will add the Columbus sample probe to the Auto Sequence List used by the Lab MCA to obtain atmospheric samples from the newly attached module.    

(SODF: ECLSS:NOMINAL: ARS: 2.301 MCA AUTO SEQUENCE LIST CHANGE: Edition 03/07/02)

Deltas:

Initial Conditions:

1.
ARS jumper has been installed between Node 2 and the Columbus.

2.
The Node 2 Stbd and Columbus Port 2-way Manual SDS Shutoff Valves are open.

3.
INT and Node 2 SYS 2 MDMs have control of the Node 2 SDS Valves 

4.
INT-2 and LA-3 MDMs have control of the Columbus SDS Valve.

5.
Atmospheric sampling of the Columbus has not yet been enabled.

Final Conditions:
1.
ARS jumper has been installed between Node 2 and the Columbus.

2.
The Node 2 Stbd and Columbus Port 2-way Manual SDS Shutoff Valves are open.

3.
INT and Node 2 SYS 2 MDMs have control of the Node 2 SDS Valves 

4.
INT-2 and LA-3 MDMs have control of the Columbus SDS Valve.
5.
Atmospheric sampling of the Columbus has been enabled.

3.6.108 Swap Telemetry Packets
1E.103
Swap Telemetry Packets
Resp Org:
Station Program
Description:
Ground reconfigures housekeeping telemetry packets and synchronizes ground and on-orbit activities.
(Placeholder page only – Boeing is not responsible for this procedure input.)
3.6.109 Activate Payload Control Unit (PLCU)

1E.104
Activate Payload Control Unit (PLCU)
Time to Complete:
00:05

Resp Org:
ESA/EADS
Description:
The activation sequence of the Payload Control Unit (PLCU) is similar to the activation of the DMC and MMC.  The activation is controlled by the DMC, which uses CMU3 for hardwired command distribution and measurement acquisition via the System Bus and LAN.  Standard Processing Computer 3 (SPC3) is initialized as the PLCU.  

After SPC3 activation, the initialization of the SPC PROM S/W is started automatically, which includes the minimum boot as SPC and initialization of the communication interfaces to the System Bus and the LAN.

The next activation step is the "boot as PLCU" command to SPC3, which is issued via the System Bus from the DMC. After receiving this command, the PLCU starts loading its S/W from the MMU via the Hub. The start of SPC3 as the PLCU includes the load and start of User Services Management (USM). 

Initial Conditions:

1.
DMS is in Standby Mode.

2.
Power Feeders A and B to the PLCU are active. 

Final Conditions:

1.
SPC3 is activated and initialized as PLCU.  Internal data are available within the data pool and can be processed by the DMS.

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:
--
APM Operations Manual, COL-RIBRE-MA-0045, as of 27 January 2003
--
Columbus On-orbit Assembly Analysis, COL-RIBRE-AN-0028, as of 27 January 2003
--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003

1E.104.1
Verify Power Outlet Status

Description: 

The operator verifies power outlet status.

Command/Telemetry PUI:

Name: PDU1_Subsys_Pwr_Bus2_On_Off_Stat_VTC 

PUI: EMPP01SW1920J

Command/Expected Value:
ON

Name: PDU2_Subsys_Pwr_Bus3_On_Off_Stat_VTC 

PUI: EMPP02SW1940J

Command/Expected Value:
ON

1E.104.2
Start FLAP to Activate the PLCU

Description: 

The operator starts the Flight Automated Procedure (FLAP) to activate the PLCU.

Command/Telemetry PUI:

Name: PLCU_Act_In_Default_Mode_AP

PUI:  N/A (Performed only by Col-CC or PWS)
Notes:

FLAP content:
- Power on feeder A/B

- Initialize SPC3 as PLCU
- Enable monitoring of PLCU by DMC

1E.104.2.1
Verify the PLCU Activation was Successful

Description: 

The operator verifies the PLCU activation was successful.

Command/Telemetry PUI:

Name: PLCU_Pwr_A_Stat_DMC 

PUI: N/A (Performed only by Col-CC or PWS)
Command/Expected Value:
ON

Name: PLCU_Pwr_A_Current_DMC 

PUI: N/A (Performed only by Col-CC or PWS)
Command/Expected Value:
0.71 – 1.19 A

Name: PLCU_Sec_Voltage_Stat_DMC 

PUI: N/A (Performed only by Col-CC or PWS)
Command/Expected Value:
OK

Name: PLCU_Pwr_B_Stat_DMC 

PUI: N/A (Performed only by Col-CC or PWS)
Command/Expected Value:
ON

Name: PLCU_Pwr_B_Current_DMC 

PUI: N/A (Performed only by Col-CC or PWS)
Command/Expected Value:
< 0.12 A

Name: PLCU_Ready_Stat_DMC 

PUI: N/A (Performed only by Col-CC or PWS)
Command/Expected Value:
READY

Note:  
Wait up to 4 Minutes for verifying Ready status

3.6.110 Activate External Command and Monitoring Unit (XCMU)

1E.105
   Activate External Command and Monitoring Unit (XCMU)
Time to Complete:
  00:03

Resp Org:
ESA/EADS
Description:
The External Command and Monitoring Unit (XCMU) provides hardwired interfaces from the PLCU to the External Payloads.  Before activation of the External Payloads, the XCMU is activated using a dedicated Flight Automated Procedure (FLAP).

Initial Conditions:

1.
DMS is in Standby Mode.

2.
Power Feeders A and B to the XCMU are active.

Final Conditions:

1.  
XCMU is activated.

Operational Constraints:

--
The power feeders to the XCMU and SPC3 must be activated at least 5 seconds prior to this procedure (time constraint is due to converter inrush current).

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:
--
APM Operations Manual, COL-RIBRE-MA-0045, as of 27 January 2003
--
Columbus On-orbit Assembly Analysis, COL-RIBRE-AN-0028, as of 27 January 2003
--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003

1E.105.1    Verify Power Outlet Status

Description: 

The operator verifies power outlet status.

Command/Telemetry PUI:

Name: PDU1_Subsys_Pwr_Bus2_On_Off_Stat_VTC 

PUI: EMPP01SW1920J

Command/Expected Value:
ON

Name: PDU2_Subsys_Pwr_Bus4_On_Off_Stat_VTC 

PUI: EMPP02SW1960J

Command/Expected Value:
ON

1E.105.2
Start FLAP to Activate the XCMU

Description: 

The operator starts the FLAP to activate the XCMU.

Command/Telemetry PUI:

Name: XCMU_Activation_AP

PUI: N/A (Performed only by Col-CC or PWS)
Note: 

FLAP content:
- Power on feeder A/B.
- Enable monitoring of XCMU Ready status by DMC.
1E.105.2.1
Verify the XCMU Activation was Successful

Description: 

The operator verifies the XCMU activation was successful.

Command/Telemetry PUI:
Name: XCMU_Nom_Pwr_A_Stat_DMC 

PUI: N/A (Performed only by Col-CC or PWS)
Command/Expected Value:
ON

Name: XCMU_Nom_Pwr_A_Current_DMC 

PUI: N/A (Performed only by Col-CC or PWS)
Command/Expected Value:
0.26 – 0.64 A

Name:  XCMU_Nom_Sec_Voltage_Stat_DMC 

PUI:  N/A (Performed only by Col-CC or PWS)
Command/Expected Value:
OK

Name:  XCMU_Nom_Pwr_B_Stat_DMC 

PUI:  N/A (Performed only by Col-CC or PWS)
Command/Expected Value:
ON

Name:  XCMU_Nom_Pwr_B_Current_DMC 

PUI: N/A (Performed only by Col-CC or PWS)
Command/Expected Value:
< 0.37 A

Name: XCMU_Nom_Ready_Stat_DMC 

PUI: N/A (Performed only by Col-CC or PWS)
Command/Expected Value:
READY

3.6.111 Remove Node 2 Starboard PPRV and Install MPEV

1E.106    Remove Node 2 Starboard PPRV and Install MPEV

Time to Complete:    00:20
Resp Org:    NASA-MSFC/Alenia

Description:    

This procedure consists of the removal of the PPRV installed on Node 2 Stbd Hatch and the installation of the MPEV.  Six fasteners securing the PPRV to the Starboard hatch are removed.  The PPRV is removed from Node 2 Hatch from the inside of the module and is replaced by a Manual Pressure Equalization Valve (MPEV). Both of these valves have the same type of interface to the hatch.  The PPRV is then stowed for return to ground for refurbishment and reuse on a later flight.
Initial Conditions:
1.
Node 2 to Columbus vestibule has been pressurized.
2.
Node 2 Starboard PPRV cap is installed on the valve.

3.
MPEV was launched on Flight 10A and is available for installation on Node 2 Starboard hatch.
4.
Node 2 Starboard hatch is open and stowed, and the latch is engaged.
5.
Closeout panel on Node 2 Starboard Midbay is installed.


Final Conditions:
1.
PPRV is removed from the Node 2 Starboard hatch and stowed with the pressure cap installed.
2.
One MPEV is installed on Node 2 Starboard hatch.

3.
Node 2 Starboard hatch remains open and stowed with the latch engaged.
4.
Closeout panel on Node 2 Starboard Midbay has been reinstalled.

5.
R&MA required to complete this task remain installed

Operational Constraints:    

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
1.
Tools Required:

(30-200) Trq Wrench, 3/8" Drive (SEG39128571-301)

3/8" to 1/4" Adapter (528-20147-29)

4" Ext. 1/4" Drive (TMXK4)

5/32" Hex Head (Hex Head internal), 1/4" drive (SEG39128572-307)

Driver Handle 1/4" Drive (528-20146-6)

Operational Requirements: 

 --   
Node 2 Starboard PPRV Stowage and Return to Ground
A temporary stowage volume (reusing MPEV stowage location) and protective packaging shall be provided for the Starboard PPRV that is removed on orbit from Node 2 Starboard Hatch and is later returned to earth for refurbishment and reuse on later flights.

--   
Node 2 Starboard Midbay Closeout Panel Temporary Stowage 

A place to temporarily stow the Node 2 Starboard Midbay Closeout Panel during the removal of the PPRV and the installation of the MPEV shall be available on ISS.

Validation/Data Source Information:
None

1E.106.1    Open Closeout Panel on Node 2 Starboard Midbay

Description:    

The procedure consists of removing and temporarily stowing the closeout panel from Node 2 Starboard Midbay, in order to have access to the stowed Node 2 Starboard MPEV.  Using the 5/32" Hex Head (Hex Head internal) 1/4" Drive and Driver Handle (1/4" Drive), 6 (six) 5/32" quick lock bolts (1/4 turn captive fasteners) are unfastened.  The panel is then removed and temporarily stowed.

This panel will be reinstalled in place after all the equipment stored in the Starboard Midbay required to complete the Node 2 activation have been retrieved.

1E.106.2    Unfasten Six (6) Captive Fasteners on Node 2 Starboard PPRV

Description:    

The PPRV is held onto the hatch plate with 6 captive fasteners. Each of these fasteners is unfastened using the 5/32" Hex Head driver (1/4" Drive), 4" Extension (1/4" Drive) and one Driver Handle (1/4" Drive). This operation is performed from the inside the module.

1E.106.3    Remove PPRV from Node 2 Starboard Hatch

Description:    

The PPRV is pulled out from the interior face of the hatch. The PPRV is then stowed for return to earth for refurbishment and reuse on a later flight.

Note:

A PPRV sample port cap was launched installed on the valve.  The pressure cap on the PPRV main body, which remains installed on the valve, was installed on Flight 10A.

1E.106.4    Unstow MPEV

Description:    

The shipping closures are removed from the MPEB, and the hatch plate assembly is clean using Dry Wipes.  

1E.106.5    Install MPEV on Node 2 Starboard Hatch

Description:    

The MPEV is positioned in a proper installation orientation, with the nozzle toward bottom.  The six captive fasteners are tightened in a star pattern; applying torque to 66 in-lb using 5/32" Hex Head (1/4" Drive), 4" Ext (1/4" Drive), 3/8" to 1/4" Drive Adapter, (30-200) Trq Wrench (3/8" Drive).

Note:

The MPEV is installed in a closed position.

1E.106.6    Reinstall Closeout Panel on Starboard Midbay

Description:    

The procedure consists of retrieving and reinstalling the closeout panel on Node 2 Starboard Midbay after all the equipment stored in the Midbay required to complete the Columbus set-up has been retrieved. Six captive screws are aligned on panel with the mounting holes on the secondary structure.  The 6 (six) 5/32" quick lock bolts (1/4 turn captive fasteners) are tightened using the 5/32" Hex Head (Hex Head internal) 1/4" Drive and Driver Handle (1/4" Drive).

3.6.112 PF.SODF.PERFORM LEAK CHECK OF MPEV

1E.107    PF.SODF.PERFORM LEAK CHECK OF MPEV

Resp Org:    Boeing Flight Operations

Description:    

(SODF: 7A AOP: ASSEMBLY: VESTIBULE OPS: NODE 1 STBD MPEV AND IMV LEAK CHECK:  Edition – 05/15/01)

Note:

1.
This procedure contains an overnight fine leak check (step 5).

2.
This procedure connects the ISA/VAJ to the LAB PCA.  If this connection cannot be made, vacuum sources are also available in the Node 2 Nadir and Zenith ports.

Deltas:

1. Replace references to Node 1 Starboard MPEV with Node 2 Starboard MPEV.
2. Do not perform overnight leak check at this time (step 5)
3.6.113 Transfer IVA Tools / Equipment from Orbiter to Node 2 for Columbus Outfitting

1E.108    Transfer IVA Tools / Equipment from Orbiter to Node 2 for Columbus Outfitting

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.114 Ingress Columbus

1E.109
Ingress Columbus
Resp Org:    ESA/EADS
Description:

The hatch is opened and the crew ingresses Columbus. 

Initial Conditions:
1. Columbus hatch is closed.
2. Hatch crank launch restraint pin is in place on the cam disk of the hatch.

3. Columbus Tool Bag and Handhold are in their temporary stowage location  in Node 2
Final Conditions:

1. Columbus hatch is open.
2. Hatch crank launch restraint pin is in stowage hole on hatch.
3. Columbus Tool Bag and Handhold installed on PD Panel Seat Track.
Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

--   
Stowage shall be available on board the Orbiter middeck for stowage of the Columbus Tool Bag (P/N 9233CA501).
--    Stowage shall be available on board the Orbiter middeck for one handhold (P/N 9110CA101).
Validation/Data Source Information:

None




1E.109.1

Don Mask and Goggles

Description:

Crew dons mask and goggles.

1E.109.2

Remove Hatch Crank Launch Restraint Pin

Description:    

A hatch crank launch restraint pin is in place on the cam disk of the hatch.  This pin provides a third level of redundancy to the hatch and keeps the cam disk from backdriving during launch.  The pin must be removed before the hatch can be opened.

1E.109.2.1    Grasp Pin

Description:    

The IVA crew grasps the head between the fingers and the thumb.

1E.109.2.2    Push Actuator Button

Description:    

The IVA crew pushes the actuator button with the thumb to release the pin.

1E.109.2.3    Pull Pin from Receptacle

Description:    

While holding down the actuator button with the thumb, the IVA crew pulls the pin from the cam disk.

1E.109.2.4    Place Pin in Hatch Storage Location 
Description:    

Once the pin has been removed, the crew places the pin in a hole on the rib of the hatch plate.  The hole is in the +Z direction of the hatch, towards the direction of the hatch tracks.    The crew places the pin into this location for storage in case the element must ever be returned to earth.

1E.109.3

Open Columbus Port Hatch

Description:

The crew opens the Columbus Port hatch according to the instructions provided on its decal.

Note:

Requirements for scrubbing Columbus cabin air will be determined after the Columbus off-gas test, conducted when the Columbus arrives at KSC.

1E.109.5    Retrieve Columbus Tool Bag and Handhold From Node 2

Time to Complete:    00:02
Description:

The Columbus Tool Bag and Handhold are retrieved from their temporary stowage location  in Node 2.

1E.109.6

Install Handhold on PD Panel Seat Track

Time to Complete:    00:02
Description:
Making sure that both clamping bushes are retracted and locked, insert the attachment mechanisms into the seat tracks without engaging the clamping bushes.  Slide the handhold to its desired position and rotate both clamping bushes (one at a time) to the unlock position in order to engage the seat track.  Turn the knobs until finger-tight to lock the two mechanisms.

1E.109.7

Install Columbus Tool Bag on the PD Panel Seat Track

Time to Complete:    00:01
Description:

The Columbus Tool Bag is installed on the PD Panel Seat Track.  

3.6.115 Connect ECLSS Nitrogen Jumpers and Purge Nitrogen Supply Lines

1E.110    Connect ECLSS Nitrogen Jumpers and Purge Nitrogen Supply Lines

Time to Complete:  01:27  

Resp Org:    Boeing Flight Operations
Description:
This procedural input describes the connection of the ECLSS Nitrogen Supply Jumper between the Node 2 Starboard bulkhead receptacle A08 and the Columbus Port bulkhead receptacle A08.  The Nitrogen Supply Lines are first vented through the Lab Pressure Control Assembly (PCA).  The vestibule jumper is then isolated by demating the appropriate QD in Node 2.  The vestibule jumper is connected between Node 2 and the Columbus module.  The Node 2 QD is then mated.  Finally, the Nitrogen Supply lines are purged and leak checked.



Note:

The following information pertains to the Nitrogen jumper.

	Receptacle
	Bulkhead Cap
	Jumper/Duct
	Jumper Cap
	Kit P/N

	A08 (N2)

A08 (Col)
	683-16347-845 (N2)

683-16347-845 (Col)
	683-56836-409
	683-16347-824 (N2)

683-16347-824 (Col)
	683-13870-70


Initial Conditions:
1. Columbus berthed to Node 2 Starboard.

2. Nitrogen Supply jumper, filled with nitrogen, is available for connection between Node 2 Starboard and Columbus Port bulkheads.

3. Node 2 Starboard hatch is open.

4. Columbus Port hatch is open.

5. Node 2 Nitrogen Low Pressure (Supply) Line QD in Node 2 mated.

6. GN2 QD in Bay F1 in Columbus mated.

7. The Node 2/Columbus vestibule barrier assembly has not been installed.

8. 
9. One connector cap is installed on receptacle A08 on the Node 2 starboard bulkhead, one connector cap is installed on receptacle A08 on the Columbus port bulkhead and one connector cap is installed on either end of the Nitrogen vestibule jumper.

Final Conditions:

1. Columbus berthed to Node 2 Starboard.

2. Nitrogen Supply jumper has been connected between Node 2 Starboard and Columbus Port bulkheads.

3. Nitrogen Supply jumper has been purged and leak checked.

4. Node 2 Starboard hatch is open.

5. Columbus Port hatch is open.

6. Node 2 Nitrogen Low Pressure (Supply) Line QD in Node 2 mated.

7. GN2 QD in Bay F1 in Columbus mated.

8. The Node 2/Columbus vestibule barrier assembly has not been installed.

9. 
10. One connector cap from the Node 2 bulkhead, one connector cap from the Columbus bulkhead, and two connector caps from the Nitrogen jumper are temporarily stowed in a VOK CTB prior to their return to the ground.

Operational Constraints:

--   
O2/N2 Line Quick Disconnect

Prior to connecting O2/N2 vestibule jumpers between an existing and newly mated element, the O2/N2 line QD must be disconnected on the existing side of the bulkhead interface.  This isolates the existing module O2/N2 lines from those of the new module and reduces the potential for introducing contamination from the newly mated element to the existing module.

--
Delayed Nitrogen Quick Disconnect Closeout Panel Replacement

The Closeout Panel removed in the Node 2 for access to the Nitrogen QDs (NOD2SO-24) should not be replaced until the Nitrogen Leak Check has been successfully completed. Open access is necessary to prevent Nitrogen buildup behind the panels and for location of possible leaks.

Assumptions:

None

Critical Issues:

None

Resource Requirements:

--
NOPA Availability 

The NOPA shall be available in the Node 2/Columbus vestibule to allow for the purge of the Nitrogen Supply lines.


Tools Required:

FFTD (990204-101) (See Note on FFTD calibration card below)

(30-200 in-lbs) Trq Wrench, 3/8" Drive (QJR217D)

OR

(5-35 in-lbs) Trq Driver, 1/4" Drive (QTS135)
1/4” to 3/8” adapter (TA3)

Note:

(SODF: IFM:REFERENCE:APPENDIX A:ISS IVA TOOLS: A.2.1 REFERENCE TOOLS USAGE PROPERTIES: Edition – 05/22/02) contains a sample FFTD calibration card that documents the appropriate input torque, reaction gear, and drive gear to use to obtain the desired output torque on a specified fitting size.  This data changes with the FFTD used.  The appropriate input torque, reaction gear and drive gear for the installation of the nitrogen jumper will be listed on the FFTD calibration card to be provided by MOD.  This procedure will only document the required output torque.

(SODF: IFM:REFERENCE:APPENDIX A:ISS IVA TOOLS: A.2.2 ASSEMBLY OF THE FFTD: Edition – 03/25/02) describes the method used to put the FFTD together.

(SODF: IFM:REFERENCE:APPENDIX A:ISS IVA TOOLS: A.2.3 MATE/DEMATE OF THE GAMAH FITTINGS USING THE FFTD) describes the use of the FFTD to mate the Gamah fittings.
Operational Requirements:

--
LAUNCH of Nitrogen Supply Jumper

Provisions shall be made for the launch of the Nitrogen Supply Jumper (P/N 683-13870-70) in the Orbiter on Flight 1E.

--
Columbus and Node 2 Bulkhead Caps (2) Stowage and Return to Ground
A temporary stowage location for the Columbus and Node 2 bulkhead caps (P/N 683-16347-845) shall be provided.  These caps will be later stowed temporarily on Node 2 prior to return to the ground.  

--
Nitrogen Supply Jumper Caps (2) Stowage and Return to Ground
A temporary stowage location for the Nitrogen Supply Jumper caps (P/N 683-16347-824) shall be provided.  These caps will be later stowed temporarily on Node 2 prior to return to the ground.

Validation/Data Source Information:

--
COL-RIBRE-MA-0045; APM Operations Manual, as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
Drawing 683-13870 – Assemblies, Utilities Jumpers

1E.110.1
   Vent Nitrogen Low Pressure (Supply) Lines

Time to Complete:
00:01

Description:

Isolate the Nitrogen Supply Line from the Low Pressure Nitrogen tank by closing the Nitrogen Low Pressure Supply Valve (L007).  The Nitrogen Supply Line is then vented through the Lab Pressure Control Assembly (PCA) by opening the Nitrogen Introduction Valve (NIV).  The line is vented for approximately 10 seconds, then the NIV is closed.

1E.110.2    Connect Nitrogen Low Pressure Vestibule Jumper

Time to Complete:
00:26

Description:

The Nitrogen Low Pressure (Supply) jumper is connected between Node 2 and the Columbus.  First, the Nitrogen lines are isolated from the Nitrogen tanks by demating the appropriate QD in Node 2.  Then, the jumper is mated to receptacle A08 on the Node 2 bulkhead and receptacle A08 on the Columbus bulkhead.







1E.110.2.1    Connect Node 2 Nitrogen Low Pressure Vestibule Jumper (A8)

Time to Complete:    00:20

Resp Org:    NASA-MSFC/Alenia

Description:    

The procedure consists of the connection of the Low Pressure Nitrogen jumper in the Node 2 to Columbus vestibule. The NOD2SO-24 panel on the Node 2 Starboard Alcove is removed and temporarily stowed to allow access to the Nitrogen Quick Disconnect (QD) internal to Node 2.  The QD is de-mated in order to isolate the Node 2 Nitrogen line from Columbus.  The Nitrogen jumper is then connected to Node 2 Starboard bulkhead receptacle A8.
1E.110.2.1.1    Isolate Node 2 to Columbus Low Pressure Nitrogen Line

Description:    

The procedure consists of the de-mating of the Nitrogen QD internal to the Node 2 at the Starboard interface to isolate the Nitrogen line between Node 2 and Columbus. The procedure consists of opening panel NOD2SO-24 and demating the Low Pressure Nitrogen QD.  


This panel will remain temporarily open, and it will be reclosed after that the Low Pressure Nitrogen QD has been remated internal to the Node 2 (after Low Pressure Nitrogen Vestibule jumper installation).

1E.110.2.1.1.1    Open Node 2 Panel NOD2SO-24

Time to Complete:    00:10

Description:    

The procedure consists of removing and temporary stowing the Node 2 panel NOD2SO-24 from Node 2 Starboard Alcove in order to access the Low Pressure Nitrogen QD at the Columbus Interface. The panel is removed be unlocking the Quick Lock bolts, which are captive to the panel itself. All the launch bolts restraining the panel to the Node 2 Structure were removed during Flight 10A.

1E.110.2.1.1.2    Demate Node 2 Starboard Low Pressure Nitrogen QD

Description:    

This procedure consists of demating the Node 2 Low Pressure Nitrogen QD, internal to the Node 2, behind panel NOD2SO-24.

1E.110.2.1.2    Connect Nitrogen Low Pressure Vestibule Jumper to Node 2

Description:    

This procedure consists of the connection of the Nitrogen Low Pressure jumper on Node 2 Starboard bulkhead.  The protective caps are removed from the Node 2 Starboard bulkhead receptacle A08 and the Node 2 end of the jumper.  The jumper is then connected to the bulkhead.

1E.110.2.1.2.1    Loosen Pressure Cap from Node 2 Bulkhead Receptacle A8

Description:    


The  Node 2 feedthrough pressure cap is loosened with FFTD (Head size 0.875 inches).  
This pressure cap covers the Nitrogen L.P. line feedthrough utility connector A8 on the Node 2 Stbd bulkhead. The cap is loosened with the FFTD sufficiently so that it can be easily unscrewed by hand when the jumper is to be mated.

1E.110.2.1.2.2    Loosen Cap from Node 2 Side of Nitrogen Low Pressure Jumper

Description:    

The protective cap on the Node 2 side of the jumper is unscrewed almost all the way, to permit quick removal when the connectors are mated. 

Note:

The cap is planned to be hand-tight, but it could require the use of one or two wrenches to loosen it.

1E.110.2.1.2.3    Connect Low Pressure Nitrogen Jumper to Node 2 Bulkhead Receptacle A8

Description:    

The procedure consists of the connection of the Nitrogen (Low Pressure) Vestibule jumper to the Node 2 Starboard bulkhead receptacle A8.  The Node 2 Nitrogen Low Pressure feedthrough pressure cap is removed by hand.  This is done when the jumper is in close proximity to the bulkhead feedthrough.  The jumper cap is removed by hand.  The jumper threaded fluid fitting is attached to Node 2 Starboard receptacle A08 by hand, turning fitting nut clockwise until hand-tight, while keeping the jumper aligned as closely as possible with the feedthrough.  The nut is then fastened with a required coupling torque of 185 in-lbs.
1E.110.2.1.2.4    Stow Nitrogen Low Pressure Feedthrough and Jumper Pressure Caps

Description:    

The male Nitrogen Low Pressure jumper cap and female Nitrogen nitrogen feedthrough cap are mated and stowed for return to the ground.



1E.110.2.2    PF.SODF.CONNECT COLUMBUS NITROGEN LOW PRESSURE VESTIBULE JUMPER (A08)

Description:

This procedural input describes the connection of the Low Pressure Nitrogen Vestibule Jumper (Nitrogen Supply) between the Node 2 Starboard bulkhead and the Columbus Port bulkhead.  This connection is made for the Nitrogen supply jumper on the Columbus side only.

(SODF: 7A AOP: ASSEMBLY: VESTIBULE OPERATIONS:OXYGEN AND NITROGEN SYSTEM OUTFITTING – NODE 1 TO AIRLOCK: Edition – 07/02/01)

Deltas:

1.
Nitrogen Supply Line fitting (Columbus side) is closed at 185 in-lbs. 
2.
See Resource Requirements above for the use of the FFTD in this procedure.

1E.110.3    Connect Node 2 to Columbus Nitrogen Low Pressure Line QD

Time to Complete:    00:15

Resp Org:    NASA-MSFC/Alenia

Description:    

The procedure consists of remating the Node 2 Low Pressure Nitrogen QD that was de-mated prior to the connection of the Node 2 to Columbus Nitrogen vestibule jumper.

1E.110.3A    Open Nitrogen Line Shut Off Valves

Time to Complete:
 TBD – ESA/EADS
Description:

The Nitrogen Line Shut Off Valves, which were launched closed, are opened at this time to allow flow of Nitrogen to the Columbus.

Note:
The Nitrogen Line Shut-Off Valves can be commanded by either the PCS or PWS.  PCS commands are shown below.

1E.110.3A.1    Send Command to Open Nitrogen Line Shut Off Valves

Command/Telemetry PUI:

Name:  NLSOV1_Vlv_Open_VTC1_INST

PUI:  EMDI01ES1278K

Name:  NLSOV2_Vlv_Open_VTC1_INST

PUI:  EMDI01ES1282K

1E.110.3A.2    Verify Nitrogen Line Shut Off Valves Open

Command/Telemetry PUI:

Name:  NLSOV1_Vlv_Open_Stat_VTC

PUI:  EMEV01SW1020J

Command/Expected Value:  OPEN
Name:  NLSOV2_Vlv_Open_Stat_VTC

PUI:  EMEV02SW1020J

Command/Expected Value:  OPEN

1E.110.4    Purge Nitrogen Low Pressure (Supply) Lines

Time to Complete:
00:05

Description:

The Nitrogen Supply lines are purged in order to remove any contamination from the lines.  At the beginning of this task, the Nitrogen Supply vestibule jumper has been connected and the Nitrogen Low Pressure Line QD has been mated.  GN2 QD in Bay F1 in the Columbus is demated to accommodate the Nitrogen/Oxygen Purge Adapter (NOPA).  The NOPA is then installed on the QD.  The line is purged, and the NOPA is removed.  The GN2 QD is then reconnected.


1. 

1. 
1E.110.4.1    Demate GN2 QD

Resp Org:    ESA/EADS
Description:

The GN2 QD, located in Columbus Bay F1, is demated.

1E.110.4.2    Install NOPA on QD

Description:

Connect the NOPA to the GN2 QD.

1E.110.4.3    Purge Nitrogen Supply Line

Description:

Open the Nitrogen Supply Valve (L007) in the Airlock.  Allow nitrogen to flow through the supply line for 30 seconds.  Close the Nitrogen Supply Valve.

1E.110.4.4    Disconnect NOPA

Description:

Remove NOPA from the QD and return to its on-orbit stowage location.

1E.110.4.5    Mate GN2 QD

Resp Org:    ESA/EADS
Description:

The Columbus QD is mated following purge of the Nitrogen Supply lines.

1E.110.5
    Perform Leak Check of Nitrogen Low Pressure (Supply) Lines

Time to Complete:
00:30

Description:

This procedure performs a leak check of the Nitrogen Low Pressure (Supply) Lines in the Airlock, Node 1, USL, Node 2 and Columbus.  After the Nitrogen Low Pressure (Supply) Lines have been purged, the Nitrogen Low Pressure System is pressurized and is monitored for 30 minutes.  The Node 2 closeout panel and vestibule barrier assembly are not installed until the leak check has been completed.

1E.110.5.1    Pressurize the Nitrogen Low Pressure (Supply) Line 

Description:

Pressurize the Nitrogen Low Pressure (Supply) Line by opening the Nitrogen Supply Valve (L007) in the Airlock.

1E.110.5.2    Monitor Nitrogen Low Pressure System  

Description:

The ground monitors the Nitrogen Low Pressure for 30 minutes for a greater than 100mmHg loss.  This assumes there are no nitrogen users and takes into account the NIV leakage in the Airlock.  (Note:  The current approximate "normal" leakage rate is 57 mmHg in 30 minutes.  Therefore, with the current requirement, the N2 jumper would fail based on NIV leakage.  The leakage rate is increased to determine if the jumper is actually leaking.)  The Node 2 and Columbus closeout panels and vestibule close out are not installed until the pressure check is complete so the crew can access the newly installed and reconnected lines and fittings and so they can check for leaks.
1E.110.6    Close Node 2 Panel NOD2SO-24

Time to Complete:  00:10

Resp Org:    NASA-MSFC/Alenia

Description:    

The procedure consists of retrieving from temporary stowage and reinstalling the Node 2 panel NOD2SO-24. To reinstall the panel, the Quick Lock bolts captive on the panel shall be engaged to the corresponding mounting holes on the secondary structure.

3.6.116 PF.SODF.INSTALL VESTIBULE BARRIER ASSEMBLY

1E.111  PF.SODF.INSTALL VESTIBULE BARRIER ASSEMBLY
Resp Org:    Boeing Flight Operations
Description:

This function installs the Vestibule Barrier Assembly (P/N 683-60461-11,(S/N 00006)) between the ACBM ring and PCBM ring once all vestibule jumpers have been installed.  This radial port Closeout was redesigned with extended Dsuz Fasteners per SSCN 6854.  
(SODF: S&M: NOMINAL: VESTIBULE: 1.108 MPLM VESTIBULE – CONFIGURE FOR INGRESS, Steps 39-41:  Edition – 05/14/03)

Deltas: 

Use (P/N 683-60461-11,(S/N 00006)) instead of the Vestibule Barrier Assembly cited in referenced procedure.  

Initial Conditions:

1.
The vestibule connections are exposed.

Final Conditions:

1.
The vestibule barrier assembly is installed, creating a smooth clean pathway between the Node 2 and the Columbus.

Operational Requirements:
--
LAUNCH Radial Barrier Assembly 


Stowage shall be provided for the launch of one radial barrier assembly (P/N 683-60461-11,(S/N 00006)).

3.6.117 Swap Telemetry Packets

1E.112    Swap Telemetry Packets

Resp Org:
Station Program
Description:    
Ground reconfigures housekeeping telemetry packets and synchronizes ground and on-orbit activities.
(Placeholder page only – Boeing is not responsible for this procedure input.)
3.6.118 Set-Up Water Pump Assembly (WPA) Accumulator

1E.113    Set-Up Water Pump Assembly (WPA) Accumulator

Resp Org:  ESA/EADS
Time to Complete: 00:30

Description:    

This procedure enables the accumulator pressure control for the active WPA and depressurizes the accumulator of the redundant pump. As soon as nitrogen is available from the USOS ECLSS system for the WPA accumulator, accumulator pressure control can be enabled. Pressure control is required in order to reduce the risk of water pump deadhead conditions and to reduce pump cavitation risks. Pump cavitation conditions are reached when the pump is running in a region of the working area where the water pressure is just below 90 kPa (refer to document CLT-RP-MT-0219, Col WPA Pump Cavitation Test Report). In this region, the pump blade pressure can provoke the instantaneous evaporation of water that then will cause high mechanical pulse on the pump blades. This mechanical pulse can destroy the pump blades. However, this limit can only be reached if the Columbus pressure drops to 90 kPa because the pressure inside the accumulator will never drop below the ambient pressure.  In nominal conditions, the pressure control is only stabilizing the pressure in the loop, and at initialization, when the nitrogen is not yet available, the pressure drop in the loop is fixed and corresponds to the pressure drop for subsystems. 

At the end of the accumulator activation, the accumulator of the redundant pump is depressurized to 140 kPa. This is done in order to ensure that in case of failure of the main WPA, which leads to a depressurization of the main accumulator, there is no water spillage from the redundant accumulator into the primary accumulator.

Initial Conditions:
1.
Columbus ATCS loop is active with water-cooling capability provided for subsystem coldplates

2.
WPA-1 pump is powered, WPA-2 pump is unpowered

3.
Accumulator pressure control of both WPA-1 and WPA-2 is not enabled

4.
Pressurized Nitrogen available and flowing from the USOS ECLSS.
5.     Node 2 nitrogen manual isolation valve is open.

6.     Nitrogen line has been purged.
Final Conditions:
1.
Columbus ATCS loop is active with water-cooling capability provided for subsystem coldplates

2.
WPA-1 pump is powered, WPA-2 pump is unpowered

3.
Accumulator pressure control of WPA-1 is enabled

4.
Accumulator pressure of WPA-2 is reduced to 140 kPa

Operational Constraints:


--
If, at anytime during the depressurization of the redundant WPA accumulator, the temperature measured by the EPC T-sensor (WPA2_EU_Box_Temp_DMC) exceeds 60°C, the WPA electronics must be powered down in order to prevent the EPC from overheating.  Reference CLT-RP-MT-0066 "Columbus WPA EPC Thermal Model and Thermal Analysis Report".


--
There is no constraint stipulating that accumulator pressure control logic must be enabled within a specified period of time after Columbus water loop activation. However, it is recommended that this task be completed as soon as reasonably possible. Accumulator pressure control logic must be enabled prior to activation of internal payloads (ISPR racks). This will prevent overpressurization of the loop in the event of an abnormal increase in the water temperature.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:
--
APM Operations Manual (COL-RIBRE-MA-0045), as of 27 January 2003
--
Columbus Activation Sequence Time Assessment (Data provided by ESA/EADS in file dated 3/14/03)

--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003

--
CLT-RP-MT-0066, "Columbus WPA EPC Thermal Model and Thermal Analysis Report"
--
CLT-RP-MT-0219, “Columbus WPA Pump Cavitation Test Report,” 27 May 2003
1E.113.1    Activate WPA Accumulator Pressure Sensors

Description:    

Command is executed to enable the accumulator pressure sensors for WPA1 and WPA2.

Note:  
Activation of accumulator Pressure Sensors may be performed earlier during AOS

1E.113.1.1    Activate WPA1 Accumulator Pressure Sensors

1E.113.1.1.1    Send Command to Activate WPA1 Accumulator Pressure Sensors

Command/Telemetry PUI:

Name:  WPA1_Accum_Press_Snsr1_Pwr_On_VTC

PUI: N/A (Performed by Col-CC only, not available by PWS)
Name:  WPA1_Accum_Press_Snsr2_Pwr_On_VTC

PUI:   N/A (Performed by Col-CC only, not available by PWS)
1E.113.1.1.2    Verify WPA1 Accumulator Pressure Sensors Activated

Command/Telemetry PUI:

Name:  WPA1_Accum_Abs_Press1_VTC

PUI:  EMTP01SW1080P

Command/Expected Value:  180 ± 10 kPa
Name:  WPA1_Accum_Abs_Press2_VTC

PUI:  EMTP01SW1100P

Command/Expected Value:  180 ± 10 kPa
1E.113.1.2    Activate WPA2 Accumulator Pressure Sensors

1E.113.1.2.1    Send Command to Activate WPA2 Accumulator Pressure Sensors

Command/Telemetry PUI:

Name:  WPA2_Accum_Press_Snsr1_Pwr_On_VTC

PUI: N/A (Performed by Col-CC only, not available by PWS)
Name:  WPA2_Accum_Press_Snsr2_Pwr_On_VTC

PUI:  N/A (Performed by Col-CC only, not available by PWS)
1E.113.1.2.2    Verify WPA2 Accumulator Pressure Sensors Activated

Command/Telemetry PUI:

Name:  WPA2_Accum_Abs_Press1_VTC

PUI:  EMTP02SW1080P

Command/Expected Value:  180 ± 10 kPa
Name:  WPA2_Accum_Abs_Press2_VTC

PUI:  EMTP02SW1100P

Command/Expected Value:  180 ± 10 kPa
1E.113.2    Open Nitrogen Supply Valves

Description:    

The WPA accumulator pressure control is regulated via nitrogen pressure supplied by USOS ECLSS. Once nitrogen pressure is available, the Nitrogen Line Shut-Off Valves (NLSOV) providing nitrogen to the accumulator are opened through the execution of a Flight Automated Procedure (FLAP). 

1E.113.2.1    Send Command to Open Nitrogen Supply Valves

Command/Telemetry PUI:

Name:  NLSOV3_Vlv_Open_AP

PUI:  N/A (Performed by Col-CC or PWS only)

Name:  NLSOV4_Vlv_Open_AP

PUI:  N/A (Performed by Col-CC or PWS only)

1E.113.2.2    Verify Nitrogen Supply Valves Open

Command/Telemetry PUI:

Name:  NLSOV1_Vlv_Open_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  OPEN
Name:  NLSOV3_Vlv_Open_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  OPEN
Name:  NLSOV4_Vlv_Open_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  OPEN
1E.113.2.3    Verify Accumulator Pressure Parameters

Command/Telemetry PUI:

Name:  WPA1_Accum_Abs_Press1_VTC

PUI:  EMTP01SW1080P

Command/Expected Value:  No Change
Name:  WPA1_Accum_Abs_Press2_VTC

PUI:  EMTP01SW1100P
Command/Expected Value:  No Change
Name:  WPA2_Accum_Abs_Press1_VTC

PUI:  EMTP02SW1080P

Command/Expected Value:  No Change
Name:  WPA2_Accum_Abs_Press2_VTC

PUI:  EMTP02SW1100P

Command/Expected Value:  No Change
1E.113.3    Activate VTC Monitoring of WPA Accumulator Pressure

Description:    

Once the pressure sensors are activated and nitrogen pressure to the accumulator is available, monitoring of the WPA accumulator pressure by the Vital Telemetry/Telecommand Computer (VTC) is activated.  After activation of the monitoring, confirmation is made that the NLSOV3 & NLSOV4 are still open. A closed valve could be an indication of an overpressurization.

1E.113.3.1    Send Command to Activate VTC Monitoring of WPA Accumulator Pressure

Command/Telemetry PUI:

Name:  WPA1_Accum_Abs_Press1_Mon_Ena_VTC1_INST

PUI: EMDI01ES4110K
Name:  WPA1_Accum_Abs_Press2_Mon_Ena_VTC1_INST

PUI:   EMDI01ES4112K
1E.113.3.2    Verify VTC Monitoring of WPA Accumulator Pressure Enabled

Command/Telemetry PUI:

Name:  WPA1_Accum_Abs_Press1_Monitoring_Ena_VTC

PUI:  EMTP01SW1083J

Command/Expected Value:  Enabled
Name:  WPA1_Accum_Abs_Press2_Monitoring_Ena_VTC

PUI:  EMTP01SW1103J

Command/Expected Value:  Enabled
1E.113.3.3    Verify Nitrogen Supply Valve Status

Command/Telemetry PUI:

Name:  NLSOV3_Vlv_Open_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  OPEN
Name:  NLSOV4_Vlv_Open_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  OPEN
1E.113.4    Verify WPA2 Power Bus On

Description:    

Prior to performing the depressurization of the accumulator in the redundant WPA (WPA2), confirmation is made that power from the appropriate Power Distribution Unit (PDU2) is enabled.

Command/Telemetry PUI:

Name:  PDU2_WPA2_Pwr_Bus_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
1E.113.5    Activate WPA Accumulator Pressure Control
Description:    

The automatic pressure control of the accumulator in WPA-1 is enabled via execution of a Flight Automated Procedure (FLAP). The FLAP will identify the currently active WPA, Check that the nitrogen valves supplying the WPA are OPEN, set the window for accumulator pressure control to 170-190 kPa and the setpoint to 180 kPa. The sequence of steps takes 165 seconds and will automatically be repeated (maximum of 5 times, nominally once) until the accumulator pressure is above 180 kPa. Once an accumulator pressure of greater than 180 kPa has been achieved (or the cycle has been repeated 5 times), the FLAP automatically deactivates accumulator pressure control law. 

1E.113.5.1    Send Command to Activate WPA Accumulator Pressure Control
Command/Telemetry PUI:

Name:  WPA1_Accum_Act_AP

PUI:  N/A (Performed by Col-CC or PWS only)

1E.113.5.2    Verify WPA Accumulator Pressure Control Activated

Command/Telemetry PUI:

Name:  WPA1_Accum_Cntl_Loop_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  Active
1E.113.5.3    Verify WPA Accumulator Pressure Control Complete and Confirm Accumulator Pressures (After 14 minutes)

Description:    

The sequence of steps takes 165 seconds and will nominally require only one cycle. If after one cycle, the accumulator pressure fails to reach the desired state, the sequence will automatically be repeated (maximum of 5 times) until the accumulator pressure is above 180 kPa. Confirmation that the FLAP has been executed and the system parameters are within the expected range could take as long as 14 minutes (5 x 165 seconds = 825 seconds (13.75 minutes))

Command/Telemetry PUI:

Name:  WPA1_Accum_Cntl_Loop_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  Not Active
Name:  WPA1_Accum_Abs_Press1 _VTC

PUI: EMTP01SW1080P
Command/Expected Value:  180 ± 10 kPa
Name:  WPA1_Accum_Abs_Press2 _VTC

PUI:  EMTP01SW1100P
Command/Expected Value:  180 ± 10 kPa
1E.113.6    Reduce Accumulator Pressure of Redundant WPA

Description:    

The accumulator of the redundant WPA (now off line) must be depressurized from its initial pressure (at launch) of 180 kPa to 140 kPa. This is to ensure that, in the case of a failure, which leads to depressurization of the primary accumulator down to 100 kPa, there is no water transfer from the redundant accumulator into the failed accumulator. This is guaranteed if the accumulator on the redundant WPA is reduced to 140 kPa and the failed accumulator is immediately isolated from the ATCS loop (close WOOV & power off failed WPA).

The automatic depressurization of the accumulator in the redundant WPA is enabled via execution of a Flight Automated Procedure (FLAP). The FLAP will identify the currently active WPA, switch on the alternate WPA, set the window for accumulator pressure control to between 130 kPa and 150 kPa and the setpoint to 140 kPa. This sequence will automatically be repeated by the FLAP (maximum of 8 times) until the accumulator pressure is below 140 kPa. Once this has been achieved (or the cycle has been repeated 8 times), the FLAP will deactivate the accumulator pressure control law and switch off the alternate WPA.

1E.113.6.1    Send Command to Reduce Accumulator Pressure of Redundant WPA

Command/Telemetry PUI:

Name:  WPA_Accum_Depressurize_AP

PUI:  N/A (Performed by Col-CC or PWS only)

1E.113.6.2    Verify Command to Reduce Accumulator Pressure of Redundant WPA Activated

Command/Telemetry PUI:

Name:  WPA2_Accum_Cntl_Loop_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  Active
1E.113.6.3    Verify Redundant Accumulator Pressure Reduction FLAP Complete and Confirm Accumulator Pressures (After 19 minutes)

Description:    

The sequence of steps will nominally require only one cycle. If after one cycle, the accumulator pressure fails to reach the desired state, the sequence will automatically be repeated (maximum of 8 times) until the accumulator pressure is below 140 kPa. Confirmation that the FLAP has been executed and the system parameters are within the expected range could take as long as 19 minutes.

Command/Telemetry PUI:

Name:  WPA2_Accum_Cntl_Loop_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  Not Active
Name:  WPA2_Accum_Abs_Press1_VTC

PUI:  EMTP02SW1080P

Command/Expected Value:  140 ± 10 kPa
Name:  WPA2_Accum_Abs_Press2_VTC

PUI:  EMTP02SW1100P

Command/Expected Value:  140 ± 10 kPa
Name:  WPA2_Pwr_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  OFF
3.6.119 Swap Telemetry Packets
1E.114
Swap Telemetry Packets 
Resp Org:
Station Program
Description:    

Ground reconfigures housekeeping telemetry packets and synchronizes ground and on-orbit activities.

(Placeholder page only – Boeing is not responsible for this procedure input.)
3.6.120 Configure Columbus Audio Terminal Units (ATU)

1E.115
Configure Columbus Audio Terminal Units (ATU)
Time to Complete:    00:05
Resp Org:    Boeing Flight Operations
Description:

Columbus is equipped with 2 ATUs identical to those found elsewhere on ISS.  At this time, the ATUs are activated and connected to any desired conferences.

1E.115.1    PF404001.Configure Columbus ATU-1

Description:    

Refer to “RF404001.Activate and Checkout Audio Terminal Unit” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Communications and Tracking) for the procedural information of this operation.

Note that Columbus ATU-1 is referred to as ATU #10 within the ISS Internal Audio System and associated software.

Deltas:

The ATU being activated is ATU-10.

ATU-10 is not powered via an RPCM switch as are ATUs in US modules.  It is powered from a power outlet of PDU-1.  This power outlet also supplies power to other equipment and is nominally already switched on.   The command to provide power to the ATU (if necessary) and the associated telemetry to verify power status is as follows:

Command/Telemetry PUI:

Name:  PDU1_ATU1_Pwr_Bus_On_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  N/A
Name:  PDU1_ATU1_Pwr_Bus_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON

1E.115.2    PF404001.Configure Columbus ATU-2

Description:    

Refer to “RF404001.Activate and Checkout Audio Terminal Unit” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Communications and Tracking) for the procedural information of this operation.

Note that Columbus ATU-2 is referred to as ATU #14 within the ISS Internal Audio System and associated software.

Deltas:

The ATU being activated is ATU-14.

ATU-14 is not powered via an RPCM switch as are ATUs in US modules.  It is powered from a power outlet of PDU-2.  This power outlet also supplies power to other equipment and is nominally already switched on.  The command to provide power to the ATU (if necessary) and the associated telemetry to verify power status is as follows:

Command/Telemetry PUI:

Name:  PDU2_ATU2_Pwr_Bus_On_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  N/A
Name:  PDU2_ATU2_Pwr_Bus_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON

1E.115.3    PF.Add Columbus ATUs to Conferences (As Desired)

Description:    

Either or both Columbus ATUs are added to existing private or public conferences as desired.

Refer to “RF3258.Add Progressive conferees” and/or “RF3211.Monitor Public Conference from ATU” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 4, Communications and Tracking) for the procedural information of this operation.

3.6.121 Install / Activate Columbus Safety Equipment

1E.116  Install / Activate Columbus Safety Equipment

Resp Org:    Boeing Flight Operations
Description:
This procedure inputs describes the activities necessary to install and/or activate various safety related equipment in the Columbus module.  These equipment include two Portable Fire Extinguishers (PFEX), two Portable Breathing Apparatus (PBA), and the Emergency Lighting Power Supply (ELPS).

Initial Conditions:

1.
Columbus hatch open.

2.
Columbus initial activation completed.

3.
Columbus lighting system (MLUs) are enabled and switched on.

4. Two PFEXs available in Node 2 for installation in the Columbus cabin.

5. Two PBAs available in Node 2.

Final Conditions:

1.
Columbus hatch open.

2.
Columbus initial activation completed.

3.
Columbus lighting system (MLUs) are enabled and switched on.

4.
One PFEX installed in Columbus Port cone, one PFEX installed in Columbus Starboard cone.

5.
One PBA installed in Columbus Port cone, one PFEX installed in Columbus Starboard cone.

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

--
LAUNCH of PFEXs
Two (2) PFEXs will be manifested in the Orbiter on Flight 1E.  A temporary stowage location for the PFEXs will be provided in Node 2.

--
LAUNCH of PFEX Covers

Two (2) PFEX covers will be manifested in the Orbiter on Flight 1E.  A temporary stowage location for the PFEX covers will be provided in Node 2.

--
LAUNCH of PBAs

Two (2) PBAs will be manifested in the Orbiter on Flight 1E.  A temporary stowage location for the PBAs will be provided in Node 2.

--
LAUNCH of PBA Covers

Two (2) PBA covers will be manifested in the Orbiter on Flight 1E.  A temporary stowage location for the PBA covers will be provided in Node 2.

Validation/Data Source Information:

--
COL-RIBRE-MA-0045; APM Operations Manual, as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
1E.116.1  Inspect PFEX and PBA Bottle Manometers

Description:

Prior to their installation in the Columbus, the two PBAs and two PFEXs are inspected.

1E.116.1.1
PF.SODF.INSPECT PBA BOTTLE MANOMETERS

Description:

(SODF: ISS IFM: COMMON: PREVENTIVE/ECLSS: 1.1.301 PORTABLE BREATHING APPARATUS (PBA) INSPECTION: Edition 11/11/02)

Deltas:

Both PBAs are located in the Columbus.

1E.116.1.2
PF.SODF.INSPECT PFEX

Description:

(SODF: ISS IFM: COMMON: PREVENTIVE/ECLSS: 1.1.301 PORTABLE FIRE EXTINGUISHER (PFE) INSPECTION: Edition 11/07/02)

Deltas:

Both PFEXs are located in the Columbus.

1E.116.2  Install Two Portable Fire Extinguishers (PFEX)

Time to Complete:
00:15

Resp Org:    ESA/EADS
Description:

The Columbus contains two Portable Fire Extinguishers (PFEXs), one located in each of the two cones.  Unlike the other Station modules, the PFEXs are not stored inside a locker, but are directly installed onto a dedicated support bracket and secured by a clamp and a quick fastener. 

The actual installation of the PFEX to the bracket does not require any tools. While installed on its bracket, the PFEX is covered with a protective cover. The PFEX installation is performed according to standard flight procedures.

1E.116.2.1  Install PFEX in Columbus Port Cone

Description:

One PFEX is removed from its temporary stowage location in Node 2 and installed on the PFM panel in the Columbus module.  The PFEX protective cover is then installed.

1E.116.2.1.1  Retrieve and Install PFEX 

Description:

The IV crewmember removes the PFEX from its temporary stowage location in Node 2.  Using the tether and handhold as restraints, the crewmember then installs the PFEX on its brackets on the PFM panel and aligns it in position.  The PFEX is locked in position by closing the support clamp and locking it with the quick fastener.

1E.116.2.1.2  Retrieve and Install PFEX Protective Cover

Description:

The IV crewmember removes the PFEX protective cover from its temporary stowage location in Node 2.  Using the tether and handhold as restraints, the crewmember then installs the cover on the PFEX, attaching the cover to the support bracket.

1E.116.2.2  Install PFEX in Columbus Starboard Cone

Description:

One PFEX is removed from its temporary stowage location in Node 2 and installed on the SDM panel in the Columbus module.  The PFEX protective cover is then installed.

1E.116.2.2.1  Retrieve and Install PFEX 

Description:

The IV crewmember removes the PFEX from its temporary stowage location in Node 2.  Using the banister and handrails as restraints, the crewmember then installs the PFEX on its brackets on the SDM panel and aligns it in position.  The PFEX is locked in position by closing the support clamp and locking it with the quick fastener.

1E.116.2.2.2  Retrieve and Install PFEX Protective Cover

Description:

The IV crewmember removes the PFEX protective cover from its temporary stowage location in Node 2.  Using the tether and handhold as restraints, the crewmember then installs the cover on the PFEX, attaching the cover to the support bracket.

1E.116.3  Install Two Portable Breathing Apparatus (PBA)

Time to Complete:
00:14

Resp Org:    ESA/EADS
Description:

The Columbus contains two Portable Breathing Apparatus (PBAs), one located in each of the two cones.  Unlike the other Station modules, the PBAs are not stored inside a locker but are directly installed onto a dedicated support bracket and secured by a clamp and a quick fastener. 

The actual installation of the PBA to the bracket does not require any tools. The PBA is covered with a protective cover while installed on the bracket. PBA installation is performed according to standard flight procedures.

1E.116.3.1  Install PBA in Columbus Port Cone

Description:

One PBA is removed from its temporary stowage location in Node 2 and installed on the PFM panel in the Columbus module.  The PBA protective covers are then installed.

1E.116.3.1.1  Retrieve and Install PBA 

Description:

The IV crewmember removes the PBA from its temporary stowage location in Node 2.  Using the tether and handhold as restraints, the crewmember then installs the PBA on its brackets on the PFM panel and aligns it in position.  The PBA is locked in position by closing the support clamp and locking it with the quick fastener.

1E.116.3.1.2  Retrieve and Install PBA Protective Covers

Description:

The IV crewmember removes the PBA protective covers from their temporary stowage location in Node 2.  Using the tether and handhold as restraints, the crewmember then installs the covers on the PBA, attaching the covers to their Velcro support brackets.

1E.116.3.2  Install PBA in Columbus Starboard Cone

Description:

One PBA is removed from its temporary stowage location in Node 2 and installed on the SDM panel in the Columbus module.  The PBA protective covers are then installed.

1E.116.3.2.1  Retrieve and Install PBA 

Description:

The IV crewmember removes the PBA from its temporary stowage location in Node 2.  Using the banister and handrails as restraints, the crewmember then installs the PBA on its brackets on the SDM panel and aligns it in position.  The PBA is locked in position by closing the support clamp and locking it with the quick fastener.

1E.116.3.2.2  Retrieve and Install PBA Protective Covers

Description:

The IV crewmember removes the PBA protective covers from their temporary stowage location in Node 2.  Using the tether and handhold as restraints, the crewmember then installs the covers on the PBA, attaching the covers to their Velcro support brackets.

3.6.122 Install Internal Columbus Crew Restraints and Mobility Aids

1E.117  Install Internal Columbus Crew Restraints and Mobility Aids

Resp Org:    ESA/EADS
Description:

Eight handrails, one handhold, and four portable foot restraints are installed to aid crew motion in a controlled manner and the ability to stabilize themselves at different worksites.  In addition, three partition posts are installed to allow handrails to be installed at open rack locations.

[Part numbers for hardware referenced within this function updated per closed issue SIR10-0052]

Initial Conditions:

1.
Handrails, foot restraints, partition posts, in their launch position.

Final Conditions:


2. Handrails, foot restraints, partition posts, installed.
3. Crew restraint launch storage brackets have been removed.

Operational Constraints:

--   
R&MA Installation Sequence


Handrails must be installed before foot restraints.

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
1.
Tools Required:

4mm Hex Head, 1/4" Drive (P/N: TMAM4E)

Ratchet, ¼” Drive (P/N: Stahlwille 11110000)

102 mm Ext, 1/4:” Drive (P/N: Stahlwille 12240002) 

Trash Bag

Operational Requirements:

--   
RETURN to Ground of Partition Post Stowage Clamps

Stowage shall be made available for the return to ground of 2 partition post stowage clamps. (P/N 9231CA155) 
--   
RETURN to Ground of Partition Post Stowage Bases

Stowage shall be made available for the return to ground of 2 partition post stowage bases. (P/N 9231CA153)

--   
RETURN to Ground of Foot Restraint Bracket Rods

Stowage shall be made available for the return to ground of 2 foot restraint bracket rods. (P/N 9226CA157)
--   
RETURN to Ground of Foot Restraint Storage Brackets

Stowage shall be made available for the return to ground of 6 foot restraint stowage brackets. (P/N 9226CA153 (Qty=4) and 9226CA155 (Qty=2))

--   
RETURN to Ground of Short Handrail Brackets

Stowage shall be made available for the return to ground of 8 short handrail stowage brackets. (P/N 9221CA203)

--   
RETURN to Ground of Long Handrail Brackets

Stowage shall be made available for the return to ground of 8 long handrail stowage brackets. (P/N 9221CA201)

Validation/Data Source Information:

--
COL-RIBRE-MA-0045; APM Operations Manual, (Chapter 5, Section 5.2.2 and Chapter 8, Section 8.6), as of 27 January 2003
1E.117.1    Inspect Items Stored in Columbus Module

Time to Complete:    00:20
Description:

The crew enters Columbus and inspects the caps on the NPRV and Rack Utility Panel connectors.

1E.117.1.1  Inspect NPRV Caps

Description:

The Negative Pressure Relief Valve (NPRV) caps, located in the starboard cone, shall be inspected to verify that they did not open during launch.  This inspection is required because the valves do not have an electrical monitor of the cap position.  If the caps are open, they are to be closed.

1E.117.1.2  Inspect Caps on the Rack Utility Panel Connectors

Description:

Verify ISPR utility connector caps are installed on the connectors in the 10 active locations (A1, A2. A3, A4, F1, F2, F3, F4, O1, O2).

1E.117.2    Remove Partition Soft Covers from Rack Bays

Time to Complete:    00:30
Description:

Remove Partition Soft Covers from Rack Bays A1, A2, A3, F1, F2, F3.  Covers will be stowed in A4 and F4 Rack Bays.  Partition Cover removal should be started from bay #3 in order to have full access to bay #4 for temporary storage of removed covers.

Initial Conditions:


1.
Rack Bay Partition Soft Covers have not been removed.

Final Conditions:


1.
Rack Bay Partition Soft Covers have been removed and stowed.

1E.117.2.1
Remove Partition Soft Cover from Rack Bay A3

Description:

Each corner of the Partition Soft Cover is removed utilizing the quick release pins. 

1E.117.2.1.1
Remove Quick Release Pin from Upper Left Bracket

Description:

The quick release pin is removed from the bracket.

1E.117.2.1.2
Remove Upper Left Corner of Partition Soft Cover

Description:

The corner of the partition soft cover is removed from the bracket.

1E.117.2.1.3
Insert and Lock Upper Left Quick Release Pin

Description:

Re-insert the quick release pin into the bracket.

1E.117.2.1.4
Remove Quick Release Pin from Upper Right Bracket

Description:

The quick release pin is removed from the bracket.

1E.117.2.1.5
Remove Upper Right Corner of Partition Soft Cover

Description:

The corner of the partition soft cover is removed from the bracket.

1E.117.2.1.6
Insert and Lock Upper Right Quick Release Pin

Description:

Re-insert the quick release pin into the bracket.

1E.117.2.1.7
Remove Quick Release Pin from Lower Left Bracket

Description:

The quick release pin is removed from the bracket.

1E.117.2.1.8
Remove Lower Left Corner of Partition Soft Cover

Description:

The corner of the partition soft cover is removed from the bracket.

1E.117.2.1.9
Insert and Lock Lower Left Quick Release Pin

Description:

Re-insert the quick release pin into the bracket.

1E.117.2.1.10
Remove Quick Release Pin from Lower Right Bracket

Description:

The quick release pin is removed from the bracket.

1E.117.2.1.11
Remove Lower Right Corner of Partition Soft Cover

Description:

The corner of the partition soft cover is removed from the bracket.

1E.117.2.1.12
Insert and Lock Lower Right Quick Release Pin

Description:

Re-insert the quick release pin into the bracket.

1E.117.2.2
Stow Partition Soft Cover

Description:

Roll the Partition Soft Cover up and affix the Velcro strap.  The cover can then be stowed inside the adjacent rack bay:


A1, A2, A3 inside A4 Rack Bay


F1, F2, F3 inside F4 Rack Bay

1E.117.2.3
Remove Partition Soft Cover from Rack Bay A2

Description:

Repeat steps 1E.117.2.1 Remove Partition Soft Cover from Rack Bay A3 through 1E.117.2.2 Stow Partition Soft Cover to remove the next partition soft cover.

1E.117.2.3
Remove Partition Soft Cover from Rack Bay A1

Description:

Repeat steps 1E.117.2.1 Remove Partition Soft Cover from Rack Bay A3 through 1E.117.2.2 Stow Partition Soft Cover to remove the next partition soft cover.

1E.117.2.3
Remove Partition Soft Cover from Rack Bay F3

Description:

Repeat steps 1E.117.2.1 Remove Partition Soft Cover from Rack Bay A3 through 1E.117.2.2 Stow Partition Soft Cover to remove the next partition soft cover.

1E.117.2.3
Remove Partition Soft Cover from Rack Bay F2

Description:

Repeat steps 1E.117.2.1 Remove Partition Soft Cover from Rack Bay A3 through 1E.117.2.2 Stow Partition Soft Cover to remove the next partition soft cover.

1E.117.2.3
Remove Partition Soft Cover from Rack Bay F1

Description:

Repeat steps 1E.117.2.1 Remove Partition Soft Cover from Rack Bay A3 through 1E.117.2.2 Stow Partition Soft Cover to remove the next partition soft cover.
1E.117.3    Retrieve Tools From ISS Tool Kit and Columbus Tool Bag

Time to Complete:    00:16
Description:

The following items are retrieved from the ISS Tool Kit:

--
Tool Caddy 

--
4mm Hex Head, ¼” Drive

The following items are retrieved from the Columbus Tool Bag:

--
Ratchet Wrench, ¼” Drive

--
102 mm Ext, ¼” Drive

--
The Ratchet Wrench, 102 mm extension, and 4mm Hex Head are then assembled and stowed in the Tool Caddy.  A trash bag is also retrieved from the ISS.

Resource Requirements:

1.
Tools Required:

4mm Hex Head, 1/4" Drive (P/N: TMAM4E)

Ratchet, ¼” Drive (P/N: Stahlwille 11110000)

102 mm Ext, 1/4:” Drive (P/N: Stahlwille 12240002) 

Trash Bag

1E.117.4    Install Partition Posts

Time to Complete:    00:28
Description:

Three partition posts are unstowed from their launch position, unfolded, and installed on stand-offs to support handrails at open rack bays.  Once the clamps are removed, each post is removed, unfolded, and installed one at a time.

1E.117.4.1
Remove Stowage Bracket Clamps

Description:

Two stowage bracket clamps restrain the partition posts.  Four captive bolts on each clamp are unscrewed using the assembled 4mm Hex Head.  The clamps (P/N 9231CA155) are then removed and stowed in the trash bag.  

1E.117.4.2
Unfold and Assemble Partition Post

Description:

The partition post is removed, folded and assembled. 

1E.117.4.2.1
Remove Partition Post From D2 Rack 

Description:

The folded partition post is removed from the D2 Rack.

1E.117.4.2.2
Unlock Partition Post Halves 

Description:

Unlock and remove the center adjustable diameter pin and the post end adjustable diameter pin from their locking tabs.  Both pins are tethered.

1E.117.4.2.3
Assemble Partition Post

Description:

Separate the two partition post halves, align, and insert the post lower half into the upper half.  Seat tracks of the two halves are on the same side.  Insert and lock the center adjustable diameter pin to lock the two halves together.

1E.117.4.3
Install Partition Post on Starboard Side of F2 Rack Bay 

Description:

Install the partition post on the two stand-off links.  Insert and lock the upper and lower adjustable diameter pins.  Both pins are tethered.

Operational Constraints:

--
The Partition Post has already been assembled.

1E.117.4.4
Unfold and Assemble Partition Post

Description:

Repeat steps 1E.117.3.2  Unfold and Assemble Partition Post to assemble the next partition post.

1E.117.4.5
Install Partition Post on Starboard Side of A1 Rack Bay 

Description:

Install the partition post on the two stand-off links.  Insert and lock the upper and lower adjustable diameter pins.  Both pins are tethered.

Operational Constraints:

--
The Partition Post has already been assembled.

1E.117.4.6
Unfold and Assemble Partition Post

Description:

Repeat steps 1E.117.3.2  Unfold and Assemble Partition Post to assemble the next partition post.

1E.117.4.7
Install Partition Post on Port Side of A4 Rack Bay 

Description:

Install the partition post on the two stand-off links.  Insert and lock the upper and lower adjustable diameter pins.  Both pins are tethered.

Operational Constraints:

--
The Partition Post has already been assembled.

1E.117.4.8
Remove Stowage Bracket Bases

Description:

Two bases for the bracket clamps remain.  Four captive bolts on each base are unscrewed using the assembled 4mm Hex Head.  The bases (P/N 9231CA153) are then removed and stowed in the trash bag.  

1E.117.5    Install Handrails

Time to Complete:    00:44
Description:

Eight handrails stored in rack bays A2, A3, F2, and F3 are installed in their on-orbit locations.

Operational Constraints:

--
The Partition Post has already been installed.

1E.117.5.1
Remove Handrail From Lower Longeron in Rack Bay A2

Description:

Two support brackets, one long and one short, restrain the handrail to the standoff structure.  Remove four quick release pins (2 per bracket) attaching the brackets to the longeron and remove the handrail.  
Note: 
Each storage bracket is comprised of two parts that will separate after the removal of the quick release pins.

1E.117.5.2
Install Handrail On A1 Rack Bay Partition Post 

Description:

Making sure that both clamping bushings are retracted and locked, insert the attachment mechanisms into the seat tracks without engaging the clamping bushings.  Slide the handrail to its desired position and rotate both clamping bushings (one at a time) to the unlock position in order to engage the seat track.  Turn the knobs until finger-tight to lock the two mechanisms.

1E.117.5.3
Stow Handrail Storage Brackets

Description:

Reassemble the two storage brackets (one long, one short) with their quick release pins and stow in trash bag.  (Short bracket:  P/N 9221CA203; Long bracket: P/N 9221CA201.  Note:  bracket assembly consists of two pieces and two quick release pins.)
1E.117.5.4
Remove Handrail From Upper Longeron in Rack Bay A2

Description:

Two support brackets, one long and one short, restrain the handrail to the standoff structure.  Remove four quick release pins (2 per bracket) attaching the brackets to the longeron and remove the handrail.  
Note: 
Each storage bracket is comprised of two parts that will separate after the removal of the quick release pins.

1E.117.5.5
Install Handrail On O1 ISPR Seat Track 

Description:

Making sure that both clamping bushings are retracted and locked, insert the attachment mechanisms into the seat tracks without engaging the clamping bushings.  Slide the handrail to its desired position and rotate both clamping bushings (one at a time) to the unlock position in order to engage the seat track.  Turn the knobs until finger-tight to lock the two mechanisms.

1E.117.5.6
Stow Handrail Storage Brackets

Description:

Reassemble the two storage brackets (one long, one short) with their quick release pins and stow in trash bag.  (Short bracket:  P/N 9221CA203; Long bracket: P/N 9221CA201.  Note:  bracket assembly consists of two pieces and two quick release pins.)
1E.117.5.7
Remove Handrail From Lower Longeron in Rack Bay A3

Description:

Two support brackets, one long and one short, restrain the handrail to the standoff structure.  Remove four quick release pins attaching the brackets to the longeron and remove the handrail.  
Note: 
Each storage bracket is comprised of two parts that will separate after the removal of the quick release pins.

1E.117.5.8
Install Handrail On A4 Rack Bay Partition Post 

Description:

Making sure that both clamping bushings are retracted and locked, insert the attachment mechanisms into the seat tracks without engaging the clamping bushings.  Slide the handrail to its desired position and rotate both clamping bushings (one at a time) to the unlock position in order to engage the seat track.  Turn the knobs until finger-tight to lock the two mechanisms.

1E.117.5.9
Stow Handrail Storage Brackets

Description:

Reassemble the two storage brackets (one long, one short) with their quick release pins and stow in trash bag.  (Short bracket:  P/N 9221CA203; Long bracket: P/N 9221CA201.  Note:  bracket assembly consists of two pieces and two quick release pins.)
1E.117.5.10
Remove Handrail From Upper Longeron in Rack Bay A3

Description:

Two support brackets, one long and one short, restrain the handrail to the standoff structure.  Remove four quick release pins (2 per bracket) attaching the brackets to the longeron and remove the handrail.  
Note: 
Each storage bracket is comprised of two parts that will separate after the removal of the quick release pins.

1E.117.5.11
Install Handrail On O2 ISPR Seat Track 

Description:

Making sure that both clamping bushings are retracted and locked, insert the attachment mechanisms into the seat tracks without engaging the clamping bushings.  Slide the handrail to its desired position and rotate both clamping bushings (one at a time) to the unlock position in order to engage the seat track.  Turn the knobs until finger-tight to lock the two mechanisms.

1E.117.5.12
Stow Handrail Storage Brackets

Description:

Reassemble the two storage brackets (one long, one short) with their quick release pins and stow in trash bag.  (Short bracket:  P/N 9221CA203; Long bracket: P/N 9221CA201.  Note:  bracket assembly consists of two pieces and two quick release pins.)
1E.117.5.13
Remove Handrail From Lower Longeron in Rack Bay F2

Description:

Two support brackets, one long and one short, restrain the handrail to the standoff structure.  Remove four quick release pins (2 per bracket) attaching the brackets to the longeron and remove the handrail.  
Note: 
Each storage bracket is comprised of two parts that will separate after the removal of the quick release pins.

1E.117.5.14
Install Handrail On F2 Rack Bay Partition Post 

Description:

Making sure that both clamping bushings are retracted and locked, insert the attachment mechanisms into the seat tracks without engaging the clamping bushings.  Slide the handrail to its desired position and rotate both clamping bushings (one at a time) to the unlock position in order to engage the seat track.  Turn the knobs until finger-tight to lock the two mechanisms.

1E.117.5.15
Stow Handrail Storage Brackets

Description:

Reassemble the two storage brackets (one long, one short) with their quick release pins and stow in trash bag.  (Short bracket:  P/N 9221CA203; Long bracket: P/N 9221CA201.  Note:  bracket assembly consists of two pieces and two quick release pins.)
1E.117.5.16
Remove Handrail From Upper Longeron in Rack Bay F2

Description:

Two support brackets, one long and one short, restrain the handrail to the standoff structure.  Remove four quick release pins (2 per bracket) attaching the brackets to the longeron and remove the handrail.  
Note: 
Each storage bracket is comprised of two parts that will separate after the removal of the quick release pins.

1E.117.5.17
Install Handrail On O3 ISPR Seat Track 

Description:

Making sure that both clamping bushings are retracted and locked, insert the attachment mechanisms into the seat tracks without engaging the clamping bushings.  Slide the handrail to its desired position and rotate both clamping bushings (one at a time) to the unlock position in order to engage the seat track.  Turn the knobs until finger-tight to lock the two mechanisms.

1E.117.5.18
Stow Handrail Storage Brackets

Description:

Reassemble the two storage brackets (one long, one short) with their quick release pins and stow in trash bag.  (Short bracket:  P/N 9221CA203; Long bracket: P/N 9221CA201.  Note:  bracket assembly consists of two pieces and two quick release pins.)
1E.117.5.19
Remove Handrail From Lower Longeron in Rack Bay F3

Description:

Two support brackets, one long and one short, restrain the handrail to the standoff structure.  Remove four quick release pins attaching the brackets (2 per bracket) to the longeron and remove the handrail.  
Note: 
Each storage bracket is comprised of two parts that will separate after the removal of the quick release pins.

1E.117.5.20
Install Handrail On O4 ISPR Seat Track 

Description:

Making sure that both clamping bushings are retracted and locked, insert the attachment mechanisms into the seat tracks without engaging the clamping bushings.  Slide the handrail to its desired position and rotate both clamping bushings (one at a time) to the unlock position in order to engage the seat track.  Turn the knobs until finger-tight to lock the two mechanisms.

1E.117.5.21
Stow Handrail Storage Brackets

Description:

Reassemble the two storage brackets (one long, one short) with their quick release pins and stow in trash bag.  (Short bracket:  P/N 9221CA203; Long bracket: P/N 9221CA201.  Note:  bracket assembly consists of two pieces and two quick release pins.)
1E.117.5.22
Remove Handrail From Upper Longeron in Rack Bay F3

Description:

Two support brackets, one long and one short, restrain the handrail to the standoff structure.Remove four quick release pins (2 per bracket) attaching the brackets to the longeron and remove the handrail.  
Note: 
Each storage bracket is comprised of two parts that will separate after the removal of the quick release pins.

1E.117.5.23
Install Handrail On O4 ISPR Seat Track 

Description:

Making sure that both clamping bushings are retracted and locked, insert the attachment mechanisms into the seat tracks without engaging the clamping bushings.  Slide the handrail to its desired position and rotate both clamping bushings (one at a time) to the unlock position in order to engage the seat track.  Turn the knobs until finger-tight to lock the two mechanisms.

1E.117.5.24
Stow Handrail Storage Brackets

Description:

Reassemble the two storage brackets (one long, one short) with their quick release pins and stow in trash bag.  (Short bracket:  P/N 9221CA203; Long bracket: P/N 9221CA201.  Note:  bracket assembly consists of two pieces and two quick release pins.)
1E.117.6    Install Handhold

Time to Complete:    00:04
Description:

Handhold #1 installed on the Port Deck (PD) Panel is removed and relocated to the starboard cone central panel.

1E.117.6.1
Remove Handhold From PD Panel

Description:

Completely unscrew the knobs to release the clamping bushings.  Pull the clamping bush of both mechanisms, one at a time) to disengage the seat track and rotate 45 degrees to lock.  Slide the handhold until the shaft is disengaged and remove from the seat track.

1E.117.6.2
Install Handhold on Starboard Cone Central Panel 

Description:

Making sure that both clamping bushings are retracted and locked, insert the attachment mechanisms into the seat tracks without engaging the clamping bushings.  Slide the handhold to its desired position and rotate both clamping bushings (one at a time) to the unlock position in order to engage the seat track.  Turn the knobs until finger-tight to lock the two mechanisms.

1E.117.7    Install Foot Restraints

Time to Complete:    00:16
Description:

Four foot restraints are unstowed from their launch position on the D2 rack floor panel and installed at desired locations.

1E.117.7.1
Retrieve Foot Restraints #1 and #2 from D2 Rack Floor Panel

Description:

Foot restraints #1 and #2 are removed from the D2 rack floor panel.

1E.117.7.1.1
Retrieve Foot Restraints from D2 Rack Floor Panel

Description:

Four captive bolts are unscrewed using the assembled 4mm hex head.  The upper bracket rod (P/N 9226CA157) with foot restraint #1 and #2 is removed.  

1E.117.7.1.2
Remove Foot Restraints From Support Bracket

Description:

Rotate each handle down 180 degrees to open the clamp until the handle locks and remove each foot restraint from the bracket rod.  

1E.117.7.2
Install Foot Restraints #1 and #2 at Desired Location

Description:

Place each foot restraint on handrail and rotate the handle upward to close the clamp.  
Note: 
Foot restraints may also be installed on banisters, once the banisters are installed.

1E.117.7.3
Stow Foot Restraint Storage Bracket

Description:

Stow the storage bracket rod (P/N 9226CA157) in trash bag.

1E.117.7.4
Retrieve Foot Restraints #3 and #4 from D2 Rack Floor Panel

Description:

Foot restraints #3 and #4 are removed fromthe D2 rack floor panel. 
1E.117.7.4.1
Retrieve Foot Restraints from D2 Rack Floor Panel

Description:

Four captive bolts are unscrewed using the assembled 4mm hex head.  The bracket rod (P/N 9226CA157) with foot restraint #3 and #4 is removed.  

1E.117.7.4.2
Remove Foot Restraints From Support Bracket

Description:

Rotate each handle down 180 degrees to open the clamp until the handle locks and remove each foot restraint from the support bracket rod.  

1E.117.7.5
Install Foot Restraints #3 and #4 at Desired Location

Description:

Place each foot restraint on handrail and rotate the handle upward to close the clamp.  
Note: 
Foot restraints may also be installed on banisters, once the banisters are installed.

1E.117.7.6
Stow Foot Restraint Storage Bracket

Description:

Stow the bracket rod (P/N 9226CA157) in trash bag.

1E.117.7.7
Remove Foot Restraint Bracket Plates From D2 Rack Floor Panel 

Description:

Four external plates (P/N 9226CA153) and two central plates (P/N 9226A155) are removed from the D2 rack floor panel.  Two captive bolts for each plate are unscrewed using the assembled 4mm hex head and the six support brackets are removed.  

1E.117.7.8
Stow Foot Restraint Brackets

Description:

Stow the six storage brackets (P/N 9226CA153 (Qty=4) and 9226CA155 (Qty=2)) in trash bag.

1E.117.8    Return Tools to ISS Tool Kit and Columbus Tool Bag

Time to Complete:    00:08
Description:

Disassemble 4mm tool and return 4mm hex head along with Tool Caddy to ISS Tool Kit.  The other tools are returned to the Columbus Tool Bag.

1E.117.9    Temp Stow Excess Integration Hardware 
Time to Complete:    00:05
Description:

Transfer the support brackets to location determined by NASA in Node 2 for temporary storage.  Support brackets will be returned to the ground.

3.6.123 Perform Visual Inspection of Columbus Interior

1E.118  Perform Visual Inspection of Columbus Interior

Resp Org:    ESA/EADS
Description:
The crew enters the cabin to verify expected status of Columbus interior.

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

--
COL-RIBRE-MA-0045; APM Operations Manual, as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003) 

1E.118.1  Check Functionality of Module Lighting Units (MLU)

Description:

Verify MLUs operating properly by cycling the two Remote Control Assemblies (RCAs) located at PAC and PFC.

1E.118.2  Check Functionality of Switches and Dimmers at MLU Location

Resp Org:    ESA/EADS
Description:

Verify switches and dimmers operating properly at MLU.  This is done at A1, A2. A3, A4, F1, F2, F3, F4, O1, and O2.




3.6.124 Perform PAO Event for Columbus Ingress

1E.119    Perform PAO Event for Columbus Ingress

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.125 Transfer 13 Passive MLEs between the Orbiter and Station (5 crew-hours)

1E.120    Transfer 13 Passive MLEs between the Orbiter and Station (5 crew-hours)

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.126 Perform EVA Tool Configuration for EVA 2

1E.121    Perform EVA Tool Configuration for EVA 2

Resp Org:    Station Program

Description:
Prepare handrails, handrail bag, WIFs, and slidewire with carrier (as required).
(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.127 Perform EVA Procedure Review for EVA 2

1E.122    Perform EVA Procedure Review for EVA 2

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.128 PF.SODF.Perform Overnight Leak Check of Node 2 Port MPEV

1E.123    PF.SODF.PERFORM OVERNIGHT LEAK CHECK OF NODE 2 PORT MPEV

Resp Org:    Boeing Flight Operations

Description:    

(SODF: 7A AOP: ASSEMBLY: VESTIBULE OPS: NODE 1 STBD MPEV AND IMV LEAK CHECK:  Edition – 05/15/01)

Note:

1.
This procedure connects the ISA/VAJ to the LAB PCA.  If this connection cannot be made, vacuum sources are also available in the Node 2 Nadir and Zenith ports.

Deltas:

1. Replace references to Node 1 Starboard MPEV with Node 2 Starboard MPEV.

2. Perform step 5 (overnight leak check) only.

3.6.129 PF408001.Perform Station Airlock Prep for EVA 2

1E.124  PF408001.Perform Station Airlock Prep for EVA 2

Resp Org:    Boeing Flight Operations
Description:
Refer to “RF408001.Perform Airlock Operations for EVA (Station Campout through Egress)” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 8, Airlock Systems) for the procedural information of this operation.

Note:

The referenced procedural input documents Airlock operations performed during Flight 11A.  The actual EVA protocol will be determined by MOD closer to flight. 

3.6.130 PF.Transition to External Ops Mode for EVA 2

1E.125    PF.Transition to External Ops Mode for EVA 2

Resp Org:    Boeing Flight Operations

Description:

Refer to “Transition Station to External Operations Mode” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 15, SMC) for the procedural information of this operation.

3.6.131 PF414014.Perform Extravehicular Robotics (EVR) Prep for EVA 2
1E.126    PF414014.Perform Extravehicular Robotics (EVR) Prep for EVA 2

Resp Org:    Boeing Flight Operations

Description:

This function prepares for an EVR activity that includes EVA activities.  The Robotic Workstations (RWSs) are activated and the Station Video systems configured to provide viewing for the SSRMS operator: the SSRMS and Orbiter video cameras are activated, and the video sources are routed to the appropriate Robotic Workstation monitors.  The ISS external video cameras are also activated and configured.
Refer to “RF414014.Perform Extravehicular Robotics (EVR) Preparation” in the Systems Data Report/OP01 (SSP 50075-SYS, Book 14, Miscellaneous Scenarios) for the procedural information of this operation.
3.6.132 Reconfigure Columbus PPSB Manual Switch Settings to OFF Position
1E.127    Reconfigure Columbus PPSB Manual Switch Settings to OFF Position
Time to Complete:    00:05

Resp Org:    ESA/EADS
Description:

This function reconfigures the positions of the internal Payload Power Switching Box (PPSB) manual switches that will provide power to the external payloadson the Columbus External Payload Facility (CEPF).  The PPSB is powered from the power feeders of ISPR_A3 and ISPR_F3.  The distribution of the power from the PPSB to the External Payloads can only be configured via IV manual switches.

There are two PPSB switches, PL OZ1 and PL OZ2, which provide power from each of the two PDUs to the external location where the SOLAR payload will be installed.  The SOLAR will be installed in the Starboard Overhead Zenith (SOZ) location on the CEPF.  The IV crew moves the PPSB manual switches PL OZ1 and PL OZ2 from the ON position to the OFF position.

There are two PPSB switches, PL OX1 and PL OX2, which provide power from each of the two PDUs to the external location where the EuTEF payload will be installed.  The EuTEF will be installed in the Starboard Overhead +X (SOX) location on the CEPF.  The IV crew moves the PPSB manual switches PL OX1 and PL OX2 from the ON position to the OFF position.

Initial Conditions:

1.
The 4 PPSB switches PL OZ1, PL OZ2, PL OX1 and PL OX2 are in the ON position (configured on the ground prior to launch).

Final Conditions:

1.
The 4 PPSB switches PL OZ1, PL OZ2, PL OX1 and PL OX2 are in the OFF position.

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 4, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 6.2, as of 27 January 2003
3.6.133 Remove Orbiter Power from Unpressurized Carrier Prior to Payload Removal

1E.128    Remove Orbiter Power from Unpressurized Carrier Prior to Payload Removal

Resp Org:    Boeing Flight Operations
Description:

This step powers off and then verifies that the Orbiter AFT Power Bus (28 VDC) feed to the Unpressurized Carrier is OFF prior to EuTEF or SOLAR removal.
Initial Conditions:

1.
Orbiter AFT Power Bus (28 VDC) feed is ON.

Final Condtions:
1.
Orbiter AFT Power Bus (28 VDC) feed is OFF.
Operational Constraint:
--
External Payload Thermal Constraint 

- 5 hours from removal of power until payload powered at installation site.  Heater power must be continuously available for at least 30 hours immediately prior to removal from the Unpressurized Carrier.  Otherwise, the 5-hour constraint on the payload installation will be negatively impacted.  (Assessments indicated that the SOLAR payload requires 24 hours of pre-heating and the EuTEF external payload requires 30 hours of pre-heating in order to maintain thermal margins while unpowered for 5 hours during relocation.)
Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

--
NSTS 21396, Shuttle Mission Integration Plan (MIP) 1E - May 30, 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
External Payload Thermal Constraint Assessments provided via emails from ESA/Helmut Luttmann on 15 September 2003 and from ESA/Ing Oei on 27 October 2003.

3.6.134 Verify Columbus Power to CEPF is Off Prior to Payload Install

1E.129    Verify Columbus Power to CEPF is Off Prior to Payload Install

Time to Complete:    00:05
Resp Org:    ESA/EADS
Description:

This step verifies that the PDU outlets to the passive FRAMs on the CEPF (via power feeders of ISPR_A3 and ISPR_F3 and the PPSB) are off prior to EuTEF or SOLAR installation.

Initial Conditions:

1.
PDU outlets to power feeders ISPR_A3 and ISPR_F3 are off.

Final Conditions:

1.
PDU outlets to power feeders ISPR_A3 and ISPR_F3 are off (verified by telemetry).

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 4, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 6.2, as of 27 January 2003
1E.129.1    Verify PDU Outlets are Off

Description:

The following measurements verify that power is off to the external payloads.

Note:  
Verification of the following parameters is only possible by Col-CC or PWS.

Command/Telemetry PUI:

Name:  PDU1_ISPR_A3_Main_Pwr_Bus_SSPC1_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  OFF

Name:  PDU1_ISPR_A3_Main_Pwr_Bus_Current_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  0 AMPS

Name:  PDU2_ISPR_F3_Main_Pwr_Bus_SSPC1_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  OFF

Name:  PDU2_ISPR_F3_Main_Pwr_Bus_Current_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  0 AMPS

3.6.135 Install EuTEF External Payload on Columbus (Starboard Overhead +X)

1E.130    Install EuTEF External Payload on Columbus (Starboard Overhead +X)

Resp Org:    Boeing Flight Operations
Description:    

In order to initiate external payload operations, two (2) external payloads, the European Technology Exposure Facility (EuTEF) and SOLAR, are installed on the Columbus External Payload Facility (CEPF).  These two payloads are installed on separate CEPAs with active Flight Releasable Attachment Mechanisms (FRAMs) embedded.  The corresponding passive FRAMs are located on top of the Unpressurized Carrier located forward of the Columbus in the Shuttle payload bay. The Unpressurized Carrier remains in the Orbiter payload bay during Flight 1E, and the two payloads are off-loaded directly from the carrier. 

Although designed for full robotic installation, the two payloads are to be operated manually by the EVA crew during removal from the Unpressurized Carrier and installation on the CEPF.  Robotic payload installation using the CEPA design concept requires the Special Purpose Dexterous Manipulator (SPDM) to be available. Presently, SPDM delivery is not scheduled until Flight UF-4 and dynamic check out on UF-5. 

This procedure describes the installation of the EuTEF payload by two EV crewmembers, one working from an APFR on the SSRMS and one working in free float.  First, the EV crewmember on the SSRMS tethers to the active CEPA attached to the payload.  The EV crewmember then operates the active CEPA latching mechanism to release the active FRAM from the passive FRAM on the Unpressurized Carrier.  The payload is transferred from the Unpressurized Carrier to the CEPF via the EV crewmember on the SSRMS, and the payload is installed on the passive FRAM on the CEPF.  An IV crewmember is required to maneuver the SSRMS.  


Note:

1. The payload installation scenario outlined below is a generic scenario and intended to provide some “first look” information only. 
2. Once the structural and the electrical mating between the EuTEF Payload (EuTEF Integrated Assembly and CEPA) and CEPF is completed by the EV crew,  the crew should stand by (or perform other tasks) for approximately 20 minutes while the IV crew performs a minimum checkout of the EuTEF payload to verify the correct connections have been made.
Initial Conditions:
1.
EuTEF payload, adapter plate, and CEPA launched on a Passive FRAM installed on the Unpressurized Carrier in the Orbiter PLB.

2.
Power to Passive FRAM on Unpressurized Carrier is OFF.

3.
Power to Passive FRAM on CEPF is OFF.

4.
Recommended EVA Worksite:

EV1:  SSRMS (APFR installed and configured properly)

EV2:  Free Float

Final Conditions:

1.
EuTEF payload, adapter plate, and CEPA (EuTEF/CEPA IA) installed on a Passive FRAM located on the Columbus Starboard Overhead +X EPF.

2.
Power to Passive FRAM on Unpressurized Carrier is OFF.

3.
Power to Passive FRAM on CEPF is OFF.

Operational Constraints:

--
Power OFF to Unpressurized Carrier in Orbiter PLB

Power to the Passive FRAM on the Unpressurized Carrier (upon which the EuTEF payload is launched) must be OFF prior to removing the EuTEF from the Unpressurized Carrier to preclude a potentially catastrophic hazard due to arcing/sparking. Hot ejecta could penetrate the EMU.

--
Power OFF to FRAM on CEPF

Power to the Passive FRAM on the CEPF (upon which the EuTEF payload is attached) must be OFF prior to installing the EuTEF onto the CEPF to preclude a potentially catastrophic hazard due to arcing/sparking. Hot ejecta could penetrate the EMU.

--
External Payload Thermal Constraint – 5 hours from removal of power until payload powered at installation site.  Heater power must be continuously available for at least 30 hours immediately prior to removal from the Unpressurized Carrier.  Otherwise, the 5-hour constraint on the payload installation will be negatively impacted.  (Assessments indicated that the SOLAR payload requires 24 hours of pre-heating and the EuTEF external payload requires 30 hours of pre-heating in order to maintain thermal margins while unpowered for 5 hours during relocation.)
--
EVA No-Touch Areas

EVA keep out zone is all of the area above the CEPA. 

Assumptions:


None
Critical Issues:    

None

Resource Requirements: 

1.
EV Crew (2)

2.
SSRMS

3.
ESE&T Required:

APFR Assy (SEG33106857–301)

Portable Foot Restraint Workstation Stanchion (PFRWS) (SEG33106256–301)

Passive WIF Adapter Assy (w/o Locking Pin) (SEG33106863-303)

Tool, Pistol Grip (PGT) (GE1557000)

Socket Extension Assy, Wobble, 7/16 X 6 Bilateral Tools (SEG33106931)
Tethers (crew preference)

Operational Requirements:
None

Validation/Data Source Information:

--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis,  as of 27 January 2003 

--
External Payload Thermal Constraint Assessments provided via emails from ESA/Helmut Luttmann on 15 September 2003 and from ESA/Ing Oei on 27 October 2003.

1E.130.1  Verify Power Inhibits Prior to EuTEF Payload Removal from Unpressurized Carrier
Resp Org:    Station Program
Description:

The IV crew provides verbal verification to the EV crew that Orbiter power to the Unpressurized Carrier is OFF.

1E.130.2  Remove EuTEF Payload from Unpressurized Carrier
Resp Org:    Station Program
Description:

EV1, working from an APFR on the SSRMS, releases the EuTEF/CEPA IA (comprised of the EuTEF payload,  and the CEPA) from the passive FRAM located on the Unpressurized Carrier.  EV2 assists as needed.  During transfer, the payload is not mechanically secured to the SSRMS, but is secured by an equipment tether to a PFRWS and held by EV1.  This method of payload removal only allows the translation of one payload at a time.

1E.130.2.1  EV1 Ingress Worksite


Description:

EV1 ingresses the APFR located on the SSRMS.  An IV crewmember will be required to maneuver the SSRMS to relocate the EV crewmember as needed throughout this procedure.  EV2 translates free float to the PLB.

1E.130.2.2  SSRMS Maneuvers to Unpressurized Carrier in PLB


Description:

The SSRMS, with EV1, is positioned for the removal of the EuTEF payload from the Unpressurized Carrier in the PLB.  

1E.130.2.3  EV1 Releases EuTEF from Unpressurized Carrier

Description:

EV1 tethers the CEPA to the PFRWS.  EV1 releases the active FRAM bolt attaching the EuTEF/CEPA IA to the Unpressurized Carrier.  EV1 uses the PGT with 7/16 x 6” socket to turn the CEPA bolt approximately 11.1 turns CCW with 10 ft-lbs torque until the drive stops rotating.  EV1 verifies that the two visual cues are retracted indicating FRAM disengagement.  EV1 then overcomes soft dock of 15-20 lbf to remove the EuTEF/CEPA IA from the Unpressurized Carrier.  EV2 provides visual assistance to EV1 as needed.


Note:  
Standard FRAM interface – release of mechanical interface same as power disconnect (i.e, no power cables to disconnect).

1E.130.3  Translate EuTEF Payload to Installation Site

Resp Org:    Station Program

Description:

The SSRMS translates EV1 and the EuTEF payload to the installation site on the Starboard Overhead +X CEPF.  EV2 also translates free float to the installation site.

1E.130.4    Verify Power Inhibits Prior to EuTEF Payload Install on CEPF

Resp Org:    ESA/EADS
Description:

The IV crew provides verbal verification to the EV crew that Columbus power to the CEPF is OFF.

1E.130.5  Install EuTEF Payload on Starboard Overhead +X CEPF Location

Resp Org:    Station Program

Description:

Prior to payload installation, a brief visual inspection of the passive FRAM is performed in order to verify its physical status.  EV1 soft-docks the EuTEF payload to the passive FRAM on the Columbus EPF verifying that the EuTEF payload is seated flush to passive FRAM.   EV1 then uses the PGT with 7/16 x 6” socket to turn the CEPA bolt approximately 11 turns CW with 10 ft-lbs torque until the drive stops rotating in order to attach the EuTEF/CEPA IA to the passive FRAM on the CEPF.  EV1 verifies that the two visual cues are extended indicating FRAM engagement.  EV2 provides visual assistance to EV1 as needed.  If required, EV1 egresses the APFR on the SSRMS.

3.6.136 Install SOLAR External Payload on Columbus (Starboard Overhead Zenith)

1E.131  Install SOLAR External Payload on Columbus (Starboard Overhead Zenith)

Resp Org:    Boeing Flight Operations
Description:    

In order to initiate external payload operations, two (2) external payloads, the European Technology Exposure Facility (EuTEF) and SOLAR, are installed on the Columbus External Payload Facility (CEPF).  These two payloads are installed on separate CEPAs with active Flight Releasable Attachment Mechanisms (FRAMs), embedded.  The corresponding passive FRAMs are located on top of the Unpressurized Carrier, located forward of the Columbus in the Shuttle payload bay. The Unpressurized Carrier remains in the Orbiter payload bay during Flight 1E, and the two payloads are off-loaded directly from the carrier. 

Although designed for full robotic installation, the two payloads are to be operated manually by the EVA crew during removal from the Unpressurized Carrier and installation on the CEPF.  Robotic payload installation using the CEPA design concept requires the Special Purpose Dexterous Manipulator (SPDM) to be available. Presently, SPDM delivery is not scheduled until Flight UF-4 and dynamic check out on UF-5. 

This procedure describes the installation of the SOLAR payload by two EV crewmembers, one working from an APFR on the SSRMS and one working in free float.  First, the EV crewmember on the SSRMS tethers to the active CEPA attached to the payload.  The EV crewmember then operates the active CEPA latching mechanism to release the active FRAM from the passive FRAM on the Unpressurized Carrier.  The payload is transferred from the Unpressurized Carrier to the CEPF via the EV crewmember on the SSRMS, and the payload is installed on the passive FRAM on the CEPF.  An IV crewmember is required to maneuver the SSRMS.  


Note:

1. The payload installation scenario outlined below is a generic scenario and intended to provide some “first look” information only. 
2. Once the structural and the electrical mating between the SOLAR Payload (SOLAR Integrated Assembly and CEPA) and CEPF is completed by the EV crew,  the crew should stand by (or perform other tasks) for approximately 20 minutes while the IV crew performs a minimum checkout of the SOLAR payload to verify the correct connections have been made.
Initial Conditions:

1.
SOLAR payload, adapter plate, and CEPA launched on a Passive FRAM installed on the Unpressurized Carrier in the Orbiter PLB.

2.
Power to Passive FRAM on Unpressurized Carrier is OFF.

3.
Power to Passive FRAM on CEPF is OFF.

4.
Recommended EVA Worksite:

EV1:  SSRMS (APFR installed and configured properly)

EV2:  Free Float

Final Conditions:

1.
SOLAR payload, adapter plate, and CEPA installed on a Passive FRAM located on the Columbus Starboard Overhead Zenith EPF.

2.
Power to Passive FRAM on Unpressurized Carrier is OFF.

3.
Power to Passive FRAM on CEPF is OFF.

Operational Constraints:    

--
Power OFF to Unpressurized Carrier in Orbiter PLB

Power to the Passive FRAM on the Unpressurized Carrier (upon which the SOLAR payload is launched) must be OFF prior to removing the SOLAR from the Unpressurized Carrier to preclude a potentially catastrophic hazard due to arcing/sparking. Hot ejecta could penetrate the EMU.

--
Power OFF to FRAM on CEPF

Power to the Passive FRAM on the CEPF (upon which the SOLAR payload is attached) must be OFF prior to installing the SOLAR onto the CEPF to preclude a potentially catastrophic hazard due to arcing/sparking. Hot ejecta could penetrate the EMU.

--
External Payload Thermal Constraint – 5 hours from removal of power until payload powered at installation site.  Heater power must be continuously available for at least 30 hours immediately prior to removal from the Unpressurized Carrier.  Otherwise, the 5 hour constraint on the payload installation will be negatively impacted.  (Assessments indicated that the SOLAR payload requires 24 hours of pre-heating and the EuTEF external payload requires 30 hours of pre-heating in order to maintain thermal margins while unpowered for 5 hours during relocation.)
--
EVA No-Touch Areas
EVA keep out zone is all of the area above the CEPA. 

Assumptions:    

None 

Critical Issues:    

None

Resource Requirements: 

1.
EV Crew (2)

2.
SSRMS

3.
ESE&T Required:

APFR Assy (SEG33106857–301)

Portable Foot Restraint Workstation Stanchion (PFRWS) (SEG33106256–301)

Passive WIF Adapter Assy (w/o Locking Pin) (SEG33106863-303)

Tool, Pistol Grip (PGT) (GE1557000)

Socket Extension Assy, Wobble, 7/16 X 6 Bilateral Tools (SEG33106931)
Tethers (crew preference)

Operational Requirements:
None

Validation/Data Source Information:

--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
External Payload Thermal Constraint Assessments provided via emails from ESA/Helmut Luttmann on 15 September 2003 and from ESA/Ing Oei on 27 October 2003.

1E.131.1    Verify Power Inhibits Prior to SOLAR Payload Removal from Unpressurized Carrier
Resp Org:    Station Program
Description:

The IV crew provides verbal verification to the EV crew that Orbiter power to the Unpressurized Carrier is OFF.

1E.131.2  Remove SOLAR Payload from Unpressurized Carrier
Resp Org:    Station Program
Description:    

EV1, working from an APFR on the SSRMS, releases the SOLAR/CEPA IA (comprised of the SOLAR payload, and the CEPA) from the passive FRAM located on the Unpressurized Carrier.  EV2 assists as needed.  During transfer, the payload is not mechanically secured to the SSRMS, but is secured by an equipment tether to a PFRWS and held by EV1.  This method of payload removal only allows the translation of one payload at a time.

1E.131.2.1  EV1 Ingress Worksite

Description:    

EV1 ingresses the APFR located on the SSRMS (if not already in APFR).  An IV crewmember will be required to maneuver the SSRMS to relocate the EV crewmember as needed throughout this procedure.  EV2 translates free float to the PLB.

1E.131.2.2  SSRMS Maneuvers to Unpressurized Carrier in PLB


Description:    

The SSRMS, with EV1, is positioned for the removal of the SOLAR payload from the Unpressurized Carrier in the PLB.  

1E.131.2.3  EV1 Releases SOLAR from Unpressurized Carrier
Description:    

EV1 tethers the CEPA to the PFRWS.  EV1 releases the active FRAM bolt attaching the SOLAR/CEPA IA to the Unpressurized Carrier. EV1 uses the PGT with 7/16 x 6” socket to turn the CEPA bolt approximately 11.1 turns CCW with 10 ft-lbs torque until the drive stops rotating. EV1 verifies that the two visual cues are retracted indicating FRAM disengagement.. EV1 then overcomes soft dock of 15-20 lbf to remove SOLAR/CEPA IA from the Unpressurized Carrier. EV2 provides visual assistance to EV1 as needed.

Note:  
Standard FRAM interface – release of mechanical interface same as power disconnect (i.e, no power cables to disconnect).

1E.131.3  Translate SOLAR Payload to Installation Site

Resp Org:    Station Program

Description:    

The SSRMS translates EV1 and the SOLAR payload to the installation site on the Starboard Overhead Zenith CEPF.  EV2 also translates to the installation side.

1E.131.4    Verify Power Inhibits Prior to SOLAR Payload Install on CEPF

Resp Org:    ESA/EADS
Description:

The IV crew provides verbal verification to the EV crew that Columbus power to the CEPF is OFF.

1E.131.5  Install SOLAR Payload on Starboard Overhead Zenith CEPF Location

Resp Org:    Station Program

Description:    

Prior to payload installation, a brief visual inspection of the passive FRAM is performed in order to verify its physical status.  EV1 soft-docks the SOLAR payload to the passive FRAM on the Columbus EPF verifying that the SOLAR payload is seated flush to passive FRAM.   EV1 then uses the PGT with 7/16 x 6” socket to turn the CEPA bolt 11 turns CW with 10 ft-lbs torque until the drive stops rotating in order to attach the SOLAR/CEPA IA to the passive FRAM on the CEPF.  EV1 verifies that the two visual cues are extended indicating FRAM engagement.  EV2 provides visual assistance to EV1 as needed.  If required, EV1 egresses the APFR on the SSRMS.

3.6.137 Install Remaining Columbus Handrails, Slidewire, and WIFs (as Required)

1E.132  Install Remaining Columbus Handrails, Slidewire, and WIFs (as Required)

Resp Org:    Boeing Flight Operations

Description:    

The installation of the handrails, slidewire, and WIFs, described in “1E.48 Install Columbus Handrails (8), Slidewire, and WIFs (3)”  is expected to take place on EVA1 and EVA2.  The division of these tasks among the 
two EVAs will be left to NASA-JSC/MOD EVA.  

3.6.138 Install Columbus Keel Pin Cover

1E.133    Install Columbus Keel Pin Cover

Resp Org:    Boeing Flight Operations
Description:
This procedure input defines the EVA sequence required to install the Columbus Keel Pin MLI Cover. This EVA task requires a single EVA crewmember, working from the SSRMS. EV1 begins by first configuring and ingressing the APFR on the SSRMS.  EV1, on the SSRMS, is then relocated to the keel pin worksite.  Once at the worksite, EV1 unstows the MLI thermal cover from a fish stringer and installs it on the keel pin.  

The Keel Pin MLI thermal cover is fastened to the exterior Columbus structure with Velcro.  Also, the Keel Pin cover has two metallic Velcro pads that mate the corresponding interface on the MLI covering the keel fitting structure (ground installed).

Initial Conditions:

1.
Columbus is berthed to Node 2 Starboard ACBM.

2.
Keel Pin MLI Cover is available for EVA.
3.
Recommended EVA Worksite:

EV1 - SSRMS

Final Conditions:

1.
Columbus is berthed to Node 2 Starboard ACBM.

2.
Keel Pin MLI Cover has been installed.

Operational Constraints: 

--   
Thermal Constraint 

As long as the set point can be maintained at 18 degrees C, there is no thermal time constraint. If the Columbus air temperature setpoint cannot be maintained at 18 degrees C, there is a 96 hour thermal constraint on the installation of the trunnion covers.  

Assumptions:    

None

Critical Issues:    

None 
Resource Requirements: 

1.
EV Crew (1)

2.
SSRMS based on Node 2 PDGF

3.
ESE&T Required: 

Adjustable Fuse Tether (a.k.a. “Fish Stringer”) (SED39127200)

Portable Foot Restraint Workstation Stanchion (PFRWS) (SEG33106256–301)
APFR Assy (SEG33106857-301)

Passive WIF Adapter Assy (w/o Locking Pin) (SEG33106863-303)
Operational Requirements: 

--   
LAUNCH Columbus Keel Pin MLI Cover

Space for the Stowage of the Columbus Keel Pin MLI Cover must be available for launch on the Orbiter.

Columbus Keel Pin MLI Cover

QUANTITY:
1

PART NUMBER:
3140CA331

Validation/Data Source Information:     

--   
SSP 30256, Rev G, EVA ICD, dated 06/01/99

1E.133.1    Unstow and Install Columbus Keel Pin MLI Cover

Description:    

The design for the Columbus Keel Pin MLI Cover will essentially be an MLI 'box' with two “short” and two “long” flaps that will cover the pin and will be attached via four Velcro fasteners (1 on each flap) to the MLI covering the Keel Beam.  The Velcro fasteners on the longer flaps are HI-MEG Velcro, which also provides electrical grounding.  One EVA handle is provided on the MLI to facilitate handling and stowage.

1E.133.1.1    Set Up/Configure APFR and PFRWS on SSRMS 

Resp Org:    Station Program

1E.133.1.2    Ingress APFR on SSRMS

Resp Org:    Station Program

1E.133.1.3    Relocate EV1 on SSRMS to Columbus Keel Pin Worksite

Resp Org:    Station Program

1E.133.1.4    Retrieve Fish Stringer Containing Keel Pin MLI Cover

1E.133.1.5    Check Keel Pin MLI Cover Orientation

Description:    

The orientation of the keel pin MLI cover with respect to the Velcro pads on the keel fitting is checked.
1E.133.1.6   Install MLI Cover on Columbus Keel Pin
Description:    

The Columbus keel pin MLI cover is slid over the keel pin and attached with four (4) Velcro flaps.
1E.133.2    Stow Fish Stringer

Resp Org:    Station Program

3.6.139 Reconfigure Columbus PPSB Manual Switch Settings to ON Position
1E.134    Reconfigure Columbus PPSB Manual Switch Settings to ON Position

Time to Complete:    00:05

Resp Org:    ESA/EADS
Description:

This function reconfigures the positions of the internal Payload Power Switching Box (PPSB) manual switches that will provide power to the external payloads on the Columbus External Payload Facility (CEPF).  The PPSB is powered from the power feeders of ISPR_A3 and ISPR_F3.  The distribution of the power from the PPSB to the External Payloads can only be configured via IV manual switches.

There are two PPSB switches, PL OZ1 and PL OZ2, which provide power from each of the two PDUs to the external location where the SOLAR payload will be installed.  The SOLAR will be installed in the Starboard Overhead Zenith (SOZ) location on the CEPF.  The IV crew moves the PPSB manual switches PL OZ1 and PL OZ2 from the OFF position to the DISCHARGE position and then, after waiting several seconds, to the ON position.

There are two PPSB switches, PL OX1 and PL OX2, which provide power from each of the two PDUs to the external location where the EuTEF payload will be installed.  The EuTEF will be installed in the Starboard Overhead +X (SOX) location on the CEPF.  The IV crew moves the PPSB manual switches PL OX1 and PL OX2 from the OFF position to the DISCHARGE position and then, after waiting several seconds, to the ON position.

Initial Conditions:

1.
The 4 PPSB switches PL OZ1, PL OZ2, PL OX1 and PL OX2 are in the OFF position.

Final Conditions:

1.
The 4 PPSB switches PL OZ1, PL OZ2, PL OX1 and PL OX2 are in the ON position.

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 4, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 6.2, as of 27 January 2003
3.6.140 Activate EuTEF and SOLAR Payload Heaters

1E.135    Activate EuTEF and SOLAR Payload Heaters

Time to Complete:    00:05

Resp Org:    ESA/EADS
Description:

This function closes PDU switches to apply power to the EuTEF and SOLAR payloads on the CEPF.  The EuTEF and SOLAR Payload heaters are activated as soon as power is supplied.

The CEPF receives power from two PDU outlets via power feeders ISPR_A3 and ISPR_F3 and the PPSB.  SOLAR, installed in CEPF location SOZ, receives power from PPSB switches PL OZ1 and PL OZ2.  EuTEF, installed in CEPF location SOX, receives power via PPSB switches PL OX1 and PL OX2.

Initial Conditions:

1.
PPSB manual switches PL OZ1 and PL OZ2 are in the ON position for the SOLAR payload location.

2.
PPSB manual switches PL OX1 and PL OX2 are in the ON position.

3.
The PDU outlets to ISPR_A3 and ISPR_F3 are Off.

Final Conditions:

1.
The PDU outlets to ISPR_A3 and ISPR_F3 are On.

2.
SOLAR payload heaters are activated.

3.
EuTEF payload heaters are activated.



Operational Constraints:

--
External Payload Thermal Constraint – 5 hours from removal of power until payload is powered at installation site.  Heater power must be continuously available for at least 30 hours immediately prior to removal from the Unpressurized Carrier.  Otherwise, the 5 hour constraint on the payload installation will be negatively impacted.  (Assessments indicated that the SOLAR payload requires 24 hours of pre-heating and the EuTEF external payload requires 30 hours of pre-heating in order to maintain thermal margins while unpowered for 5 hours during relocation.)
Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:
None

Validation/Data Source Information:

--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 4, as of 27 January 2003

--
COL-RIBRE-MA-0045; APM Operations Manual, Section 6.2, as of 27 January 2003
--
External Payload Thermal Constraint Assessments provided via emails from ESA/Helmut Luttmann on 15 September 2003 and from ESA/Ing Oei on 27 October 2003

1E.135.1    Command PDU Outlets On

Description:

The following commands apply power to the external payloads.

Note:  
The following commands are only available from PWS or Col-CC (not available from PCS).

Command/Telemetry PUI:

Name:  PDU1_ISPR_A3_Main_Pwr_Bus_On_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Name:  PDU2_ISPR_F3_Main_Pwr_Bus_On_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

1E.135.2    Verify PDU Outlets are On

Description:

The following measurements ensure power is applied to the external payloads.

Note:  
Verification of the following parameters is only possible by Col-CC or PWS.

Command/Telemetry PUI:

Name:  PDU1_ISPR_A3_Main_Pwr_Bus_SSPC1_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON

Name:  PDU1_ISPR_A3_Main_Pwr_Bus_Current_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  0 < AMPS < 2.5

Name:  PDU2_ISPR_F3_Main_Pwr_Bus_SSPC1_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON

Name:  PDU2_ISPR_F3_Main_Pwr_Bus_Current_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  0 < AMPS < 2.5

3.6.141 PERFORM Minimum Checkout of SOLAR and EuTEF Payloads

1E.136    Perform Minimum Checkout of SOLAR and EuTEF Payloads


Resp Org:    ESA
 Payloads

Description:

This procedure input describes the the minimum checkout required to verify the power and data interface for the SOLAR and EuTEF payloads.  
[This procedure input was updated per issue SIR10-0031]

Note:  
EVA Crew should stand by (or perform other tasks) for confirmation of successful payload checkout.  

1E.136.1    Perform Minimum Checkout of EuTEF Payload

Time to Complete:   00:20

Description:

Once the structural and the electrical mating between the EUTEF Payload (EuTEF Integrated Assembly and the CEPA) and the CEPF is completed by the EVA crew, the crew should stand by for approximately 20 minutes to verify the correct connections have been made. During this short time duration, only monitoring and verification of the EUTEF Integrated CEPA Payload (temperatures and locking status) is performed by the IV crew in Columbus or COL-CC.  
The DHPU cannot be activated before verifying that its temperature is at the switch-on value of -20 degrees C.  Note that the EuTEF does not use all possible monitoring means provided by the CEPF.  The CEPF can monitor two (2) thermal sensors (one is required, although two (2) are defined in the SW ICD), three (3) contacts, and two (2) current signals.

The verification of the correct electrical connection is possible on the Columbus side only (status of the power switch, current draw corresponding to the loads on the EUTEF Integrated CEPA Payload).  Note: the current draw may be 0 (or rather low) when the environment is not cold.  The cross coupling between the parameters of the Feed 2 current draw and the temperature is obvious and can be checked by the IV crew in Columbus or COL-CC to determine health status.  

The thermal status of the EUTEF Integrated CEPA Payload can be checked by monitoring the temperature sensors located on the DHPU. With the EuTEF Integrated CEPA Payload heaters on and the temperature lower than the DHPU switch-on value, it is possible to check the temperature increasing (up to about the value of the 120Vdc Stay-Alive Heaters switch-off value).  Note that the temperature deviations may be so  “slow” that they are not easily observable by the IV crewmember or COL-CC.  
Initial Conditions:

1. EuTEF Integrated CEPA Payload is mated on CEPF.

2. EuTEF Integrated CEPA Payload is receiving power from Columbus PDU.

3. EuTEF Integrated CEPA Payload heaters are activated.

4. EuTEF Integrated CEPA Payload DHPU is not activated.

5. EVA crew member is at safe distance (approximately +/- 3 meters (TBD – ESA Payloads) from the EuTEF Integrated CEPA Payload mated on CEPF due to electrical shock, touch temperatures and possible shatterable materials.  

6. Visual inspection of EuTEF Integrated CEPA Payload mated on CEPF by EVA crew, photos transmitted to ground (if possible) or this may be performed by the SSRMS cameras.    

Final Conditions:

1. EuTEF Integrated CEPA Payload power switch status, current draw, and DHPU temperature are verified at nominal expected value.

Notes:

a. If it is not cold enough to activate the heaters, then it will not be possible to see if electrical continuity is provided at power connector.
b. If it is cold enough to activate the heaters, then the time for the temperature to reach the DHPU switch-on value is longer than 20 minutes and the electrical continuity check is possible by monitoring the current draw (Columbus DMS parameter).
2. EuTEF Integrated CEPA Payload DHPU is not activated.

3. Visual inspection of EuTEF Integrated CEPA Payload mated on CEPF by EVA crew, photos transmitted to ground (if possible) or this may be performed by the SSRMS cameras.    

Operational Constraints: 

--   
EuTEF Payload Activation

EuTEF Integrated CEPA Payload shall not be activated prior to the temperature reaching the switch-on value.

--   
No DHPU Activation with EVA Crew near EuTEF Payload
The DHPU shall not be switched on when the EVA crew is in the vicinity (+/- 3 meters TBD – ESA Payloads) of the EuTEF Payload for safety reasons (potential electrical shock, touch temperatures and and possible shatterable materials).  
Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:       

None

Command/Telemetry PUI:

XCMU Command

Name:  RESET_LEVEL_CMD3 (5V Switch ON/OFF Power Feed 2 Rst)  

PUI: N/A – Available in Col-CC  (TBC – ESA Payloads)
Note: 

No command may be needed if the switch default status is closed.

XCMU Measurement

Name:  TBD (verification of power switch status of Feeder 2 on Columbus side) – ESA Payloads 

PUI: N/A – Available in Col-CC  (TBC – ESA Payloads)

Command/Expected Value:   TBD – ESA Payloads
Name:  TBD (verification of current draw corresponding to Feeder 2 activation on Columbus side) – ESA Payloads
PUI: N/A – Available in Col-CC  (TBC – ESA Payloads)

Command/Expected Value:   TBD – ESA Payloads
Name:  TEMPERATURE 2 (DHPU Therm Temp.)  (TBC – ESA Payloads)
PUI: N/A – Available in Col-CC  (TBC – ESA Payloads)

Command/Expected Value:   TBD – ESA Payloads
1E.136.2    Perform Minimum Checkout of SOLAR Payload

Time to Complete:   00:20

Description:

Once the structural and the electrical mating between the SOLAR Payload (SOLAR Integrated Assembly and CEPA) and CEPF is completed by the EVA crew, the crew should stand by for approximately 20 minutes to verify the correct connections have been made.  During this short time duration, only monitoring and verification of the SOLAR Integrated CEPA Payload (temperatures and locking status) is performed by the IV crew in Columbus or COL-CC.    

The CPD Control Unit (CU) cannot be activated before verifying that its temperature is at the switch-on value of -20 degrees C (TBD – ESA Payloads).  The verification of the correct electrical connection is possible on the Columbus side only (status of the power switch, current draw corresponding to the loads on the SOLAR Integrated CEPA Payload).  

The thermal status of the SOLAR Integrated CEPA Payload can be checked by monitoring the temperature sensors located on the CU and CPD Mechanical Assembly (CMA).  With the SOLAR Integrated CEPA Payload heaters on and the temperature lower than the CU switch-on value, it is possible to check the temperatures increasing (up to about the value of the 120Vdc Stay-Alive Heaters switch-off value).  Also, the status of the CPD Pin Puller can be monitored on the Columbus side.

Initial Conditions:

1. SOLAR Integrated CEPA Payload is mated on CEPF.

2. SOLAR Integrated CEPA Payload is receiving power from Columbus PDU.

3. SOLAR Integrated CEPA Payload heaters are activated.

4. SOLAR Integrated CEPA Payload Control Unit is not activated.

5. EVA crew member is at safe distance (approximately +/- 3 meters (TBD ESA Payloads) from the SOLAR Integrated CEPA Payload mated on CEPF due to CPD movements and possible shatterable materials from the sun sensor lenses.  
6. Visual inspection from EVA crew, pictures transmitted to ground (if possible) or this may be performed by the SSRMS cameras.    

Final Conditions:

1. SOLAR Integrated CEPA Payload power switch status, current draw, CU and CMA temperature, and CPD Pin Puller status are verified at nominal expected value.
Notes:

a. If it is not cold enough to activate the heaters, then it will not be possible to see if electrical continuity is provided at power connector.

b. If it is cold enough to activate the heaters, then the time for the temperature to reach the CU switch-on value is longer than 20 minutes and the electrical continuity check is possible by monitoring the current draw (Columbus DMS parameter).

2. SOLAR Integrated CEPA Payload Control Unit is not activated.

3. Visual inspection from EVA crew, pictures transmitted to ground (if possible) or this may be performed by the SSRMS cameras.    

Operational Constraints: 

--   
SOLAR Activation

SOLAR Integrated CEPA Payload shall not be activated prior to the temperature reaching the switch-on value.

--   
No CU Activation with EVA Crew near SOLAR Payload
The CU shall not be switched on when the EVA crew is in the vicinity (+/- 3 meters TBD – ESA Payloads) of the SOLAR Payload for safety reasons (CPD movements and possible shatterable materials from the sun sensor lenses).  

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

None

Validation/Data Source Information:       

None

Command/Telemetry PUI:

XCMU Command

Name:  RESET_LEVEL_CMD3 (5V Switch ON/OFF Feed 2 Rst) 

PUI: N/A – Available in Col-CC  (TBC – ESA Payloads)

Note: 

No command may be needed if the switch default status is closed.

XCMU Measurement

Name:  TBD (verification of power switch status of Feeder 2 on Columbus side) – ESA Payloads
PUI: N/A – Available in Col-CC  (TBC – ESA Payloads)

Command/Expected Value:   TBD – ESA Payloads
Name:  TBD (verification of current draw corresponding to Feeder 2 activation on Columbus side) – ESA Payloads
PUI: N/A – Available in Col-CC  (TBC – ESA Payloads)

Command/Expected Value:   TBD – ESA Payloads
Name:  TEMPERATURE 1 (CMA Therm Temp.) 

PUI: N/A – Available in Col-CC  (TBC – ESA Payloads)

Command/Expected Value:   TBD – ESA Payloads
Name:  TEMPERATURE 2 (CU Therm Temp.) 

PUI: N/A – Available in Col-CC  (TBC – ESA Payloads)

Command/Expected Value:   TBD – ESA Payloads
Name:  CONTACT_STS1 (PIPU Main Extended Sts) 

PUI: TBD – ESA Payloads
Command/Expected Value:   TBD – ESA Payloads
Name:  CONTACT_STS2 (PIPU Redundant Extended Sts)

PUI: N/A – Available in Col-CC  (TBC – ESA Payloads)

Command/Expected Value:   TBD – ESA Payloads
3.6.142 PF408002.Perform Post-EVA Airlock Operations after EVA 2

1E.137  PF408002.Perform Post-EVA Airlock Operations after EVA 2

Resp Org:    Boeing Flight Operations
Description:

Refer to “RF408002.Perform Station Airlock Operations Post EVA” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 8, Airlock Systems) for the procedural information of this operation.

Note:

The referenced procedural input documents Airlock operations performed during Flight 11A.  The actual EVA protocol will be determined by MOD closer to flight. 

3.6.143 PF414015.Perform Post-EVR Operations after EVA 2
1E.138    PF414015.Perform Post-EVR Operations after EVA 2

Resp Org:    Boeing Flight Operations

Description:

After completion of robotic operations with the SSRMS, this function configures the Station so that the SSRMS is stowed and put in its keep-alive state and the robotic workstations (RWSs) and video cameras are deactivated.
Refer to “RF414015.Perform Post-Extravehicular Robotic Operations” in the Systems Data Report/OP01 (SSP 50075-SYS, Book 14, Miscellaneous Scenarios) for the procedural information of this operation.
3.6.144 PF.Transition to Standard Mode after EVA 2

1E.139    PF.Transition to Standard Mode after EVA 2

Resp Org:    Boeing Flight Operations
Description:

Refer to “Transition Station to Standard Mode” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 15, SMC) for the procedural information of this operation.
3.6.145 Reconfigure Columbus Stowage Volumes

1E.140    Reconfigure Columbus Stowage Volumes

Resp Org:    ESA/EADS
Description:

Diagonal rods are removed from the AD and FD Standoff Bays.  Items from the D2 and D3 racks Fixed System Storage Provision (FSSP) and Mobile System Storage Provision (MSSP) are retrieved for installation in the Columbus module.  In addition, some items from the D2 and D3 rack locations are swapped.  

[Part numbers for hardware referenced within this function updated per closed issue SIR10-0052]

Initial Conditions:
1. Diagonal rods are in place A2, A3, F2 and F3 rack bays.

2. VCA units are in launch location.

3. ECLSS jumper is in the launch location.

4. MSSP support brackets are in place at D2 and D3.

5. All outfitting complements on D2 Rack Floor Panel have been removed from their storage brackets.

Final Conditions:
1. Four diagonal rods have been removed from the A2, A3, F2 and F3 rack bays.

2. Two VCA units are in a temporary stowage location.

3. ECLSS jumper is in the temporary stowage location.

4. Six MSSP support brackets (4 short, 2 PDU-side) have been removed from D2 and D3 and are in a temporary stowage location.

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None



Resource Requirements:

1.
Empty storage or trash bag.

Operational Requirements:

--   
RETURN to Ground of  Diagonal Rods

Stowage shall be made available for the return to ground of four (4) diagonal rods (AD2, AD3, FD2, FD3). (P/N B999400-008)

--   
RETURN to Ground of  MSSP  Braces

Stowage shall be made available for the return to ground of four (4) short braces (port (Qty=2) and starboard (Qty=2)). (P/N 9251CA314 (Qty=4))

--   
RETURN to Ground of  MSSP PDU-Side Braces

Stowage shall be made available for the return to ground of two (2) PDU-side braces. (P/N 9251CA315)

--   
LAUNCH of ECLSS Jumper

Stowage shall be made available in the Columbus module for the launch of one ECLSS jumper (P/N 9140CA101)
--   
LAUNCH of VCAs

Stowage shall be made available in the Columbus module for the launch of two (2) video camera assemblies (P/N EZ1244623).

--   
TEMP STOW of VCAs

A temporary stowage shall be made available in the Columbus module for two (2) video camera assemblies (P/N EZ1244623) upon their removal from the FSSP.

Validation/Data Source Information:

--
COL-RIBRE-MA-0045; APM Operations Manual, (Chapter 5, Section 5.2.2 and Chapter 8, Section 8.6), as of 27 January 2003
1E.140.1    Retrieve Tools From ISS Tool Kit and Columbus Tool Bag

Time to Complete:    00:06
Description:

The following items are retrieved from the ISS Tool Kit:


--
Tool Caddy 


--
10mm Combination Wrench (2)

The following items are retrieved from the Columbus Tool Bag on the PD Panel:

--
Ratchet Wrench, ¼” Drive

--
102 mm Ext, ¼” Drive

--
T30 Torx® Head

--
4-20Nm Torque Wrench

--
Ratchet Tool, ¼” Drive

--
The Ratchet Wrench, 102 mm extension, and T30 Torx® Head are then assembled and stowed in the Tool Caddy.  The 4-20Nm Torque Wrench and Ratchet Tool are assembled and also stowed in the Tool Caddy.  Ziploc Bags and a  trash bag are also retrieved from the ISS.
Resource Requirements:

1.
Tools Required:

Two 10 mm Combination Wrenches (P/N: SOEXM10)

Ratchet, ¼” Drive (P/N: Stahlwille 11110000)

102 mm Ext, ¼” Drive (P/N: Stahlwille 12240002) 

T30 Torx® Head (P/N: Stahlwille 01350030)

4-20Nm Torque Wrench (P/N: Stahlwille 50180002)

Ratchet Tool, ¼” Drive (P/N: Stahlwille 58250004)

Trash Bag 

Ziploc Bag 

1E.140.2    Remove Four Diagonal Rods From AD and FD Standoff Bays

Time to Complete:    00:42
Description:

Four Stand-off diagonal rods are removed from the AD2, AD3, FD2, FD3 standoff bays to allow full access to equipment in these bays.  The fastener assemblies for the diagonal rods are not captive and will be stowed inside Ziploc bags.

1E.140.2.1    Remove Diagonal Rod on AD2 Standoff Bay

Description:

The diagonal rod is removed from the AD2 Standoff Bay inside the A2 rack bay.  Non-captive fasteners at each end of the rod are removed using 10mm combination wrenches.

1E.140.2.1.1    Remove First Fastener

Description:

Using two 10mm combination wrenches (one on the nut and the other on the bolt head) unscrew the fastener without removing the nut.  Remove the bolt, washer, and nut by hand and reassemble.

1E.140.2.1.2    Remove Second Fastener

Description:

Using two 10mm combination wrenches (one on the nut and the other on the bolt head) unscrew the fastener without removing the nut.  Remove the bolt, washer, and nut by hand and reassemble.

1E.140.2.1.3    Remove Diagonal Rod

Description:

Remove the diagonal rod (P/N B999400-008) and place in trash bag.

1E.140.2.1.4    Stow Fasteners

Description:

Place the reassembled fasteners in a Ziploc bag and temp stow in the tool caddy.

1E.140.2.2    Remove Diagonal Rod on AD3 Standoff Bay

Description:

The diagonal rod is removed from the AD3 Standoff Bay inside the A3 rack bay.

1E.140.2.2.1    Remove First Fastener

Description:

Using two 10mm combination wrenches (one on the nut and the other on the bolt head) unscrew the fastener without removing the nut.  Remove the bolt, washer, and nut by hand and reassemble.

1E.140.2.2.2    Remove Second Fastener

Description:

Using two 10mm combination wrenches (one on the nut and the other on the bolt head) unscrew the fastener without removing the nut.  Remove the bolt, washer, and nut by hand and reassemble.

1E.140.2.2.3    Remove Diagonal Rod

Description:

Remove the diagonal rod (P/N B999400-008) and place in trash bag.

1E.140.2.2.4    Stow Fasteners

Description:

Place the reassembled fasteners in a Ziploc bag and temp stow in the tool caddy.

1E.140.2.3    Remove Diagonal Rod on FD2 Standoff Bay

Description:

The diagonal rod is removed from the FD2 Standoff Bay inside the F2 rack bay.

1E.140.2.3.1    Remove First Fastener

Description:

Using two 10mm combination wrenches (one on the nut and the other on the bolt head) unscrew the fastener without removing the nut.  Remove the bolt, washer, and nut by hand and reassemble.

1E.140.2.3.2    Remove Second Fastener

Description:

Using two 10mm combination wrenches (one on the nut and the other on the bolt head) unscrew the fastener without removing the nut.  Remove the bolt, washer, and nut by hand and reassemble.

1E.140.2.3.3    Remove Diagonal Rod

Description:

Remove the diagonal rod (P/N B999400-008) and place in trash bag.

1E.140.2.3.4    Stow Fasteners

Description:

Place the reassembled fasteners in a Ziploc bag and temp stow in the tool caddy.

1E.140.2.4    Remove Diagonal Rod on FD3 Standoff Bay

Description:

The diagonal rod is removed from the FD3 Standoff Bay inside the F3 rack bay.

1E.140.2.4.1    Remove First Fastener

Description:

Using two 10mm combination wrenches (one on the nut and the other on the bolt head) unscrew the fastener without removing the nut.  Remove the bolt, washer, and nut by hand and reassemble.

1E.140.2.4.2    Remove Second Fastener

Description:

Using two 10mm combination wrenches (one on the nut and the other on the bolt head) unscrew the fastener without removing the nut.  Remove the bolt, washer, and nut by hand and reassemble.

1E.140.2.4.3    Remove Diagonal Rod

Description:

Remove the diagonal rod (P/N B999400-008)  and place in trash bag.

1E.140.2.4.4    Stow Fasteners

Description:

Place the reassembled fasteners in a Ziploc bag and temp stow in the tool caddy.

1E.140.3    Temp Stow Diagonal Rods and Fasteners 

Description:

Transfer the trash bag and Ziploc bag with fasteners to location in Node 2 determined by NASA for temporary storage.  Diagonal rods and fasteners will be returned to ground.

1E.140.4    Remove Adjustable Tether From D1 Rack Floor Panel

Description:

Remove adjustable tether from D1 rack floor panel and stow in Tool Caddy.  

1E.140.5    Install Adjustable Tether Across D1 Rack 

Description:

Retrieve adjustable tether from Tool Caddy and latch to the eyelets across the D1 Rack.

1E.140.6    Remove Floor Panels

Time to Complete:    00:46
Description:

The D2 Aft, D2 Forward, D3 Aft, and D3 Forward floor panels are removed utilizing portable handles.

1E.140.6.1   Remove D2 Aft Floor Panel

Description:

A portable handle is installed on the floor panel, its nine captive screws are removed, and the floor panel is temp stowed under the D1 Rack adjustable tether.

1E.140.6.1.1   Install Portable Handle

Description:

The portable handle is retrieved from the Columbus Tool Bag and installed on the seat track on the floor panel.

1E.140.6.1.2   Unscrew Captive Bolts

Description:

Using the assembled T30 Torx® Head tool (with ratchet wrench set to “L” position) unscrew the nine captive bolts.

1E.140.6.1.3   Remove Panel

Description:

Grab the portable handle and remove the floor panel from its seat.

1E.140.6.1.4   Remove Portable Handle

Description:

Remove the portable handle from the floor panel and stow in the Columbus Tool Bag.

1E.140.6.1.5   Temp Stow Panel

Description:

Restrain the floor panel under the adjustable tether on the D1 rack.

1E.140.6.2   Remove D2 Forward Floor Panel

Description:

Repeat steps 1E.140.6.1.1  Install Portable Handle through 1E.140.6.1.5  Temp Stow Panel to remove the next floor panel.

1E.140.6.3   Remove D3 Aft Floor Panel

Description:

Repeat steps 1E.140.6.1.1  Install Portable Handle through 1E.140.6.1.5  Temp Stow Panel to remove the next floor panel.

1E.140.6.4   Remove D3 Forward Floor Panel

Description:

Repeat steps 1E.140.6.1.1  Install Portable Handle through 1E.140.6.1.5  Temp Stow Panel to remove the next floor panel.

1E.140.7   Temp Stow VCA Units

Time to Complete:    00:02
Description:

Retrieve the two VCA units (PM EZ1244623) from the D2 rack FSSP and stow in the A2 rack bay.  
Note: 
This location is only a suggested location and the actual location may be decided by the crew due to Columbus storage availability.

1E.140.8   Relocate Document Restraints

Time to Complete:    00:02
Description:

Move the restraints for paper documents from the D2 rack FSSP to the D3 rack FSSP.

1E.140.9   Restrain ECLSS Jumper     

Time to Complete:    00:03
Description:

Retrieve ECLSS jumper (P/N 9140CA101) from the D3 rack FSSP and using the Velcro tether in the Columbus Tool Bag, restrain it for temporary stowage to the D2 FSSP.  This jumper is used to close the air circuit while the D1 rack is rotated down.

1E.140.10  Relocate Temporary Storage Bag

Time to Complete:    00:02
Description:

Move temporary storage bag from the D3 rack MSSP to the D2 rack FSSP.

1E.140.11   Relocate Tethers Bag 

Time to Complete:    00:02
Description:

Move the bag with the adjustable tethers, eyelets, and Velcro strips from the D3 rack MSSP to the D2 rack FSSP.

1E.140.12   Retrieve Additional Tools 

Time to Complete:    00:11
Description:

Additional tools are retrieved from the tool kit in the D2 rack MSSP.  These tools were not retrieved earlier due to their location behind the panels of the D2 rack.  

The following items are retrieved from the Tool Kit in the D2 rack MSSP:

--
4mm Hex Head, 1/4” Drive

--
5mm Hex Head, 1/4” Drive

--
T-Handle, 3/8” Drive

--
3/8” to 1/4” adapter

--
1/4” to 3/8” adapter

--
455 mm extension, 3/8” Drive

--
4mm Flat Screwdriver

The following items are retrieved from the Tethers Bag:

--
Two eyelets

--
Two adjustable tethers 

--
Four Velcro strips 

--
The 4-20 Nm Torque Wrench and Ratchet Tool, 1/4” Drive (previously retrieved and assembled in the Tool Caddy) and ¼” to 3/8” adapter are then assembled and stowed in the Tool Caddy.  All others tools retrieved are also stowed in the Tool Caddy.
Resource Requirements:

1.
Tools Required:

4mm Hex Head, 1/4" Drive (P/N: Stahlwille 01050004)

5mm Hex Head, 1/4" Drive (P/N: Stahlwille 01050005)

T-Handle, 3/8” Drive (P/N: Stahlwille 12070000)

3/8” to 1/4” adapter (P/N: Stahlwille 12030001)

1/4” to 3/8” adapter (P/N: Stahlwille 11030003)

Ratchet, ¼” Drive (P/N: Stahlwille 58250004)

455 mm Ext, 3/8” Drive (P/N: Stahlwille 12010004) 

4mm Flat Screwdriver (P/N: Stahlwille 73320003)

1E.140.13   Remove D3 and D2 Rack Floor Interface Bars

Time to Complete:    00:09
Description:

The D3 and D2 rack interface bars are removed and temporarily stowed under the adjustable tether on the D1 rack.

Operational Constraints:

--   
Central aisle is free from payloads and obstructions.

--   
Both Floor Panels have been removed from the subsystem rack.

1E.140.13.1   Remove D3 Rack Floor Interface Bar

Description:

The D3 rack interface bar is removed and temporarily stowed under the adjustable tether on the D1 rack.

1E.140.13.1.1   Unscrew Captive Bolts

Description:

Using the assembled T30 Torx® Head tool (with ratchet wrench set to “L” position) unscrew the two captive bolts.

1E.140.13.1.2   Remove Interface Bar

Description:

Grab and remove interface bar from its seat.

1E.140.13.1.3   Temp Stow Interface Bar

Description:

Restrain the interface bar under the adjustable tether on the D1 rack.

1E.140.13.2   Remove D2 Rack Floor Interface Bar

Description:

The D2 rack interface bar is removed and temporarily stowed under the adjustable tether on the D1 rack.

1E.140.13.2.1   Unscrew Captive Bolts

Description:

Using the assembled T30 Torx® Head tool (with ratchet wrench set to “L” position) unscrew the two captive bolts.

1E.140.13.2.2   Remove Interface Bar

Description:

Grab and remove interface bar from its seat.

1E.140.13.2.3   Temp Stow Interface Bar

Description:

Restrain the interface bar under the adjustable tether on the D1 rack.

1E.140.14   Remove MSSP Braces from D3 Rack

Time to Complete:    00:24
Description:
The Mobile System Storage Provision (MSSP) is removed to gain access to Columbus braces installed inside the rack.  Once the braces are removed, the MSSP is reinstalled in the rack.

Initial Conditions:
1.
Both Floor Panels have been removed from the subsystem rack.

1E.140.14.1   Reconfigure Tool 

Description:

Remove the T30 Torx® Head from the assembled Ratchet Wrench tool and assemble the T-Handle, 455mm extension, 3/8” to 1/4” adapter, and the Torx® Head for use in removing the MSSP braces.

1E.140.14.2   Prepare MSSP Temporary Storage Location 

Description:

Install two eyelets in the desired location and secure the adjustable tether to them.  A suggested location would be an adjacent Deck rack other than D1which is currently stowing the floor panels and interface bars.

1E.140.14.3   Remove Rack MSSP 

Description:

The MSSP in the rack is temporarily removed to aid in the removal of the MSSP Support Braces.

1E.140.14.3.1   Unscrew Captive Bolts 

Description:

Using the assembled T30 Torx® Head tool unscrew the four captive bolts.

1E.140.14.3.2   Remove MSSP From Rack

Description:

Grab the two soft handles and remove the MSSP from the rack.

1E.140.14.3.3   Temp Stow MSSP

Description:

Restrain the MSSP under the adjustable tether at the temporary storage location.

1E.140.14.5   Remove Rack MSSP Support Braces

Description:

Three MSSP support braces are removed from the MSSP.

1E.140.14.5.1   Remove Short Port Brace

Description:

Remove two quick release pins from the short port brace and remove the port brace (P/N 9251CA314) from the rack and stow in the trash bag.

1E.140.14.5.2   Remove Short Starboard Brace

Description:

Remove two quick release pins from the short starboard brace (P/N 9251CA314) and remove the starboard brace from the rack and stow in the trash bag.

1E.140.14.5.3   Remove PDU-Side Brace

Description:

Remove two quick release pins from the long PDU side brace (P/N 9251CA315) and remove the PDU-side brace from the rack and stow in the trash bag.

1E.140.14.6   Reinstall Rack MSSP

Description:

The MSSP is retrieved form the temporary storage location and reinstalled in the rack as closeout.

Operational Constraints:

--
Both Floor Panels have been removed from the subsystem rack.

--
Rack Interface Bar has been removed from the subsystem rack.

1E.140.14.6.1   Retrieve Rack MSSP from Temporary Storage

Description:

The rack MSSP is retrieved from its temporary storage location using the two soft handles.  

1E.140.14.6.2   Place MSSP in Rack

Description:

Align the MSSP in the rack according to the labels inside the subsystem rack.  

1E.140.14.6.3   Tighten Captive Bolts

Description:

Using the assembled T-handle tool screw the four captive bolts until snug.  No torque is applied in this step.

1E.140.14.6.4   Reconfigure Tool 

Description:

Remove the T30 Torx® Head from the assembled T-handle tool.  Assemble  the 4-20 Nm Torque Wrench, Ratchet Tool, 1/4” to 3/8” adapter, 455mm extension, 3/8” to 1/4” adapter, and T30 Torx® Head the for use in reinstalling the MSSP in the rack.

1E.140.14.6.5   Torque Captive Bolts

Description:

Using the assembled 4-20 Nm Torque Wrench (torque value set at 5 Nm) tighten the four captive bolts.

1E.140.14.6.6   Reconfigure Tool 

Description:

Remove the T30 Torx® Head from the assembled 4-20 Nm Torque Wrench and assemble the T-handle, 455mm extension, 3/8” to 1/4” adapter, and T30 Torx® Head the for use in reinstalling the MSSP in the rack.

1E.140.15   Remove MSSP Braces from D2 Rack

Time to Complete:    00:24
Description:

The Mobile System Storage Provision (MSSP) is removed to gain access to Columbus braces installed inside the D2 rack.  Once the braces are removed, the MSSP is reinstalled in the rack.

Repeat steps 1E.140.14 Remove MSSP Braces from D3 Rack to remove the MSSP braces from the D2 rack.
1E.140.16   Reinstall Rack Floor Interface Bars

Time to Complete:    00:14
Description:

The D3 and D2 rack interface bars are reinstalled.

Operational Constraints:

--
The Rack Floor Interface Bars must be installed on the subsystem rack prior to the installation of the Floor Panels.

1E.140.16.1   Reconfigure Tool

Description:

Remove the T30 Torx® Head from the assembled T-handle tool and assemble the Ratchet Wrench, 102mm extension, and the T30 Torx® Head for use in reinstalling the Rack Floor Interface Bars.

1E.140.16.2   Retrieve Interface Bar

Description:

Retrieve the interface bar from its temporary stowage on the D1 rack.

1E.140.16.3   Tighten Captive Bolts

Description:

Using the assembled T30 Torx® Head tool (with ratchet wrench set to “R” position) screw the two captive bolts until snug.  No torque is applied in this step.

1E.140.16.4   Reconfigure Tool

Description:

Remove the 1/4” to 3/8” adapter and Ratchet Tool from the assembled 4-20 Nm Torque Wrench and the 102 mm extension from the assembled T30 Torx® Head tool.  Assemble the 4-20 Nm Torque Wrench, Ratchet Tool, 102 mm extension, and T30 Torx® Head.

1E.140.16.5   Torque Captive Bolts

Description:

Using the assembled 4-20 Nm Torque Wrench (torque value set at 5 Nm) tighten the four captive bolts.

1E.140.16.6   Remove Adjustable Tether

Description:

Remove adjustable tether and two eyelets used to temp stow MSSP and return to Tool Caddy.

1E.140.17    Reinstall Floor Panels

Time to Complete:    01:02
Description:

The D2 Aft, D2 Forward, D3 Aft, and D3 Forward floor panels are reinstalled.

Operational Constraints:

--
Central aisle is free from payloads and obstructions.

--
The Portable Handle is not installed on any of the floor panels. 

1E.140.17.1   Reinstall D3 Rack Forward Floor Panel

Description:

The portable handle is installed and the D3 Rack Forward Floor Panel is reinstalled on the subsystem rack.

1E.140.17.1.1   Reconfigure Tool

Description:

Remove the T30 Torx® Head and 102mm extension from the assembled 4-20 Nm Torque Wrench and assemble the Ratchet Wrench, 102mm extension, and the T30 Torx® Head for use in reinstalling the Rack Floor Panels.

1E.140.17.1.2   Install Portable Handle

Description:

The Portable Handle is installed on the rack floor panel to be installed.

1E.140.17.1.3    Retrieve Floor Panel

Description:

Retrieve the floor panel from its temporary stowage on the D1 rack.

1E.140.17.1.4    Tighten Captive Bolts

Description:

Using the assembled T30 Torx® Head tool (with ratchet wrench set to “R” position) screw nine captive bolts until snug.  No torque is applied in this step.

1E.140.17.1.5   Reconfigure Tool

Description:

Remove the T30 Torx® Head and 102mm extension from the assembled Ratchet Wrench tool and assemble the 4-20 Nm Torque Wrench, Ratchet Tool, 102mm extension, and the T30 Torx® Head for use in torquing the Rack Floor Panels captive bolts.

1E.140.17.1.6   Torque Captive Bolts

Description:

Using the assembled 4-20 Nm Torque Wrench (torque value set at 5 Nm) tighten the four captive bolts.

1E.140.17.1.7   Remove Portable Handle

Description:

The Portable Handle is removed from the seat track.

1E.140.17.2   Reinstall D3 Rack Aft Floor Panel

Description:

The portable handle is installed and the D2 Forward Floor Panel is reinstalled on the subsystem rack.

Repeat steps 1E.140.17.1  Reinstall D3 Rack Forward Floor Panel to reinstall the D3 Rack Aft Floor Panel.
1E.140.17.3   Reinstall D2 Rack Forward Floor Panel

Description:

The portable handle is installed and the D2 Forward Floor Panel is reinstalled on the subsystem rack.

Repeat steps 1E.140.17.1  Reinstall D3 Rack Forward Floor Panel to reinstall the D2 Rack Forward Floor Panel.
1E.140.17.4   Reinstall D2 Rack Aft Floor Panel

Description:

The portable handle is installed and the D2 Rack Aft Floor Panel is reinstalled on the subsystem rack.

Repeat steps 1E.140.17.1  Reinstall D3 Rack Forward Floor Panel to reinstall the D2 Rack Aft Floor Panel.
1E.140.18   Temp Stow Tool Caddy

Description:

Temporarily stow the tool caddy.  The tools previously retrieved will be used in the following functions.

3.6.146  Install / Activate Columbus Video Subsystem Equipment

1E.141    Install / Activate Columbus Video Subsystem Equipment

Resp Org:    ESA/EADS
Description:

This procedure input describes the steps necessary to install and/or activate the video subsystem equipment internal to the Columbus module.  These equipment include two Video Camera Assemblies (VCA), Video Data Processing Unit (VDPU), Video Monitor (VMN) and Video Cassette Recorder (VCR).
[VCA installation procedure inputs have been updated per closed issue SIR10-0045.]

Operational Constraints:

None

Assumptions:    

None

Critical Issues:    

None

Resource Requirements:
None

Operational Requirements:

--   
TEMP STOW of VCAs

A temporary stowage shall be made available in the Columbus module for two (2) video camera assemblies (P/N EZ1244623) upon their removal from the FSSP.
--   
RETURN VCA Connector Caps to Ground


Stowage shall be made available for the return to ground of four (4) VCA interconnection cable caps. 
Note:

These connnector caps do not have part numbers per ESA/EADS.
Validation/Data Source Information:

--
COL-RIBRE-MA-0045; APM Operations Manual, as of 27 January 2003
--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
1E.141.1    Install Two Video Camera Assemblies (VCA)

Time to Complete:    00:15
Description:    

The two VCAs are nominally installed one on each endcone of the Columbus.  They may also be used as handheld cameras or mounted to seat tracks to provide detailed observation of specific locations.  For purposes of this procedure it is assumed that initial installation of the VCAs will be in the nominal endcone locations.

VCA1 is installed on the port endcone, with its cable harness connected to Standard Utility Panel 1 (SUP1).  VCA2 is installed on the starboard endcone, with its cable harness connected to SUP4.

1E.141.1.1    Assemble VCA

Description:    

VCA1 is installed mechanically to a seat track section located on the edge of the port cone aft side panel.  Utilities (power, video, sync) are provided via the interconnection cable harness.  First, the P01 connector on the cable is connected to the VCA J01 port, then the P08 cable connector is connected to the J08 port on SUP1.

VCA2 is installed mechanically to a seat track section located on the SCOF (starboard cone cross panel overhead forward side) panel.  The interconnection cable harness is connected to SUP4.

Note: 

Data/picture (generic) in Section 5.2.2, (also Annex 3) of COL-RIBRE-MA-0045, as of 27 January 2003.

1E.141.1.1.1    Unpack VCA Components

Description:    

The VCA components are retrieved from their temporary stowage location in the A2 rack bay and are removed from their packing material

The packing materials are disposed of in a storage/trash bag.

1E.141.1.1.2    Assemble VCA Components

Description:    

The VCA components are assembled into an integrated VCA.

Note:  

Details of this operation are TBD.  Major steps are identified below.  Details to be supplied by ESA/EADS.

1E.141.1.1.2.1    Install Camera Body onto Pan/Tilt Unit

1E.141.1.1.2.2    Install Lens onto Camera Body and Mate Connectors

1E.141.1.1.2.3    Adjust View Finder on Camera Body and Mate Connector

1E.141.1.1.2.4    Install VCA Harness

1E.141.1.2    Verify VCA Joints Locked

Description:    

Verify that the pan/tilt movement of VCA1 is locked by turning the elbow knob clockwise.  Verify that the support arm central joint is locked.

1E.141.1.3    Install VCA onto Seat Track

Description:    

VCA1 is installed on the PAM panel seat track by attaching and locking the seat track mechanism on the VCA1 support arm.

VCA2 is installed on the SCOF panel seat track by attaching and locking the seat track mechanism on the VCA2 support arm.

1E.141.1.4    Connect VCA Interconnection Cable

Description:    

VCA1 (Port Cone):

The P08 connector on the VCA interconnection cable (VCA Harness) is connected to the J08 (ADDRESS) port on utility panel SUP1, and the P01 connector on the cable is connected to the J01 (POWER) port on the VCA.

VCA2 (Starboard Cone):

The P08 connector on the VCA interconnection cable (VCA Harness) is connected to the J08 (ADDRESS) port on utility panel SUP4, and the P01 connector on the cable is connected to the J01 (POWER) port on the VCA.

1E.141.1.4.1    Remove Protective Cap from Connector

Description:    

Unscrew the connector cap from the J08 on the SUP (this cap is tethered)  Crew visually confirms cleanliness and integrity of the P08 and J08 connector halves.

The VCA harness on P01 & P08 has only normal dust caps. Remove dust caps from VCA harness and stow for return to ground. 

1E.141.1.4.2    Align Connector Halves

Description:    

Crew aligns the J08 and P08 connector halves, using the male/female keys on the connectors to verify proper alignment.

1E.141.1.4.3    Engage/Lock Connector Halves

Description:    

Crew engages the two connector halves.

1E.141.1.4.4    Remove Protective Cap from Connector

Description:    

The dust cap  is removed from the J01 port on the VCA and stowed in the VCA transport container.  Crew visually confirms cleanliness and integrity of the P01 and J01 connector halves.

A dust cap is on J01 on the VCA. On both ends the P01 & P08 on VCA Harness are normal dust caps. Remove dust caps and stow for return to ground.

1E.141.1.4.5    Align Connector Halves

Description:    

Crew aligns the J01 and P01 connector halves, using the male/female keys on the connectors to verify proper alignment.

1E.141.1.4.6    Engage/Lock Connector Halves

Description:    

Crew engages the two connector halves and rotates the connector shell clockwise until the connector halves are fully engaged and locked (approximately 2 turns).

Repeat steps 1E.141.1.1 Assemble VCA through 1E.141.1.4 Connect VCA Interconnection Cable for VCA2 after VCA1 assembly/installation complete.

1E.141.2    Activate Video Data Processing Unit (VDPU)

Description:    

The VDPU is an internally-redundant unit with both nominal and redundant sections.  It may be powered by either Power Bus 1 or Power Bus 2 and commanded via CMU1 or CMU2.  This procedure is written as a generic procedure, allowing for activation of the either VDPU section into either Switching (no video compression) or Nominal (either nominal or redundant compression unit activated) mode, powered by either power bus and commanded through either CMU.

Initial Conditions:    

1.
VDPU is unpowered.

2.
PDU power outlets for the VDPU have been switched on.

3.
CMU1 and CMU 3 are both activated.

Validation/Data Source Information:    

--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003
1E.141.2.1    Activate VDPU by FLAP

Description:    

A Flight Automated Procedure (FLAP) exists to activate the VDPU.  The FLAP automates the following operations:  

Verification that the VDPU is not already on; Configuration selection; power up; update of VDPU context information; VDPU Control Unit selection; activation of VDPU subunits; acquisition from and monitoring of VDPU; VDPU mode check.  The FLAP does not automate the optional activation of the VDPU Compression Unit.

Command/Telemetry PUI:
Name:  VDPU_Activation_SVP

PUI:  N/A (performed by Col-CC or PWS only)

Command/Expected Value:  0 (parameter required to receive verification message)
1E.141.2.2    Verify VDPU Activation

Description:    

After commanding VDPU activation, a check is made that the VDPU activated successfully. 

Command/Telemetry PUI:

Name:  VDPU_SW_Mode_DMC

PUI:  N/A (performed by Col-CC or PWS only)

Command/Expected Value:  SWITCH
Name:  N/A (appears in message window)

PUI:  N/A (performed by Col-CC or PWS only)

Command/Expected Value:  Halt_Success
Name:  VDPU_Pwr1_Stat1_DMC

PUI:  N/A (performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  VDPU_Pwr2_Stat1_DMC

PUI:  N/A (performed by Col-CC or PWS only)

Command/Expected Value:  OFF
Name:  VDPU_Nom_Cntl_Unit_Pwr_Stat1_DMC

PUI:  N/A (performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  VDPU_Redun_Cntl_Unit_Pwr_Stat1_DMC

PUI:  N/A (performed by Col-CC or PWS only)

Command/Expected Value:  OFF

Name:  VDPU_Nom_Health_Stat1_DMC

PUI:  N/A (performed by Col-CC or PWS only)

Command/Expected Value:  OK
1E.141.3    Activate Video Camera Assemblies (VCA)

Time to Complete:    00:05
Description:    

The Columbus is equipped with 2 VCAs.  Each may be activated independently of the other.  Each VCA is powered and provided sync signals via the VDPU.   In the nominal case, both cameras will be activated.

Initial Conditions:    

1.
The VDPU is active and operating in either Switching or Nominal Mode.

2.
VCA1 and VCA2 are unpowered 

Final Conditions:    

1.
The VDPU is active and operating in either Switching or Nominal Mode.

2.
VCA1 and VCA2 are active. 

1E.141.3.1    Verify VDPU Mode

Description:    

The VDPU must be in either Switching or Nominal mode for VCA activation.

Command/Telemetry PUI:

Name:  VDPU_SW_Mode_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  SWITCH or NOMINAL
1E.141.3.2    Activate VCA-1 by FLAP (As Required)

Description:    

A Flight Automated Procedure (FLAP) exists to activate VCA-1.  The FLAP automates the following operations:


--
Check that VDPU subunits are active; check that VCA-1 not already on; route sync signal to



VCA-1; route VCA-1 signal to USOS VSU via line 1; provide power to VCA-1; update



VDPU context data.

This step should only be performed if VCA-1 is to be activated; if only VCA-2 is to be activated proceed directly to the next operation.

Validation/Data Source Information:    

--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003

1E.141.3.2.1    Command VCA-1 Activation FLAP

Description:    

The FLAP for automated activation of VCA-1 is executed by user command.

Command/Telemetry PUI:

Name:  VCA1_Activation_AP

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  0 (parameter required to receive verification message)

1E.141.3.2.2    Verify VCA-1 Activation

Description:    

Nominal activation of VCA-1 is verified via telemetry.

Command/Telemetry PUI:
Name:  VDPU_VCA1_Pwr_Stat1_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  N/A (appears in message window)

PUI:  N/A (Performed by Col-CC or PWSonly)

Command/Expected Value:  Halt_Success
1E.141.3.3    Activate VCA-2 by FLAP (As Required)

Description:    

A Flight Automated Procedure (FLAP) exists to activate VCA-2.  The FLAP automates the following operations:


--
Check that VDPU subunits are active; check that VCA-2 not already on; route sync signal to VCA-2; route VCA-2 signal to USOS VSU via line 2; provide power to VCA-2; update VDPU context data.

This step should only be performed if VCA-2 is to be activated; if only VCA-1 is to be activated the previous operation is the only one which should be performed.

1E.141.3.3.1    Command VCA-2 Activation FLAP

Description:    

The FLAP for automated activation of VCA-2 is executed by user command.

Command/Telemetry PUI:

Name:  VCA2_Activation_AP

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  0 (parameter required to receive verification message)

1E.141.3.3.2    Verify VCA-2 Activation

Description:    

Nominal activation of VCA-2 is verified via telemetry.

Command/Telemetry PUI:

Name:  VDPU_VCA2_Pwr_Stat1_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  N/A (appears in message window)

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  Halt_Success
1E.141.4    Configure Video

Description:    

TBD – ESA/EADS to provide details of video configuration.
[This is not yet known – this will be an automated procedure (FLAP) similar to route/deroute commands found in SODF]
1E.141.5    Activate Video Monitors (VMN)

Time to Complete:    00:05
Description:    

The Columbus module is provided with two VMNs.  Activation of a VMN consists only of providing power to the unit.  Upon application of power the VMN is ready for operation.  The VMNs are not cross-strapped for either power or data:  VMN1 is connected to CMU1 and PDU1, and VMN2 is connected to CMU3 and PDU2.  VMN1 acts as backup equipment for VMN2 and vice versa.

Each VMN may be activated on demand, independently of the other.

Initial Conditions:    
1.
The VDPU is operating in either Switching or Nominal Mode.

2.
At least one of VMN1 and VMN2 is unpowered 

3.
CMU1 (if VMN1 is to be activated) and/or CMU3 (if VMN2 is to be activated) is active.

4.
PDU power outlet(s) for the VMN(s) to be activated have been switched on.

Final Conditions:    
1.
The VDPU is operating in either Switching or Nominal Mode.

2.
At least one of VMN1 and VMN2 is powered 

3.
CMU1 (if VMN1 is to be activated) and/or CMU3 (if VMN2 is to be activated) is active.

4.
PDU power outlet(s) for the VMN(s) to be activated have been switched on.

1E.141.5.1    Activate VMN-1 (As Required)

Description:    

This step should be performed only if VMN-1 is to be activated.  If only VMN-2 is to be activated, only the next step should be performed.

1E.141.5.1.1    Verify PDU Outlet Status

Description:    

Before attempting to activate the VMN, it must be verified that power is available to it.  VMN-1 requires power from PDU1 delivered via Bus 1.

Command/Telemetry PUI:
Name:  PDU1_Subsys_Pwr_Bus1_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
1E.141.5.1.2    Power On VMN-1

Description:    

VMN-1 is powered on manually.  A crew member switches the toggle switch on the VMN front panel to the POWER ON position.

1E.141.5.1.3    Verify VMN-1 Powered

Description:    

Verification of VMN power and a first indication of proper operation are provided at the monitor itself, in the form of:

1.  
A green lamp on the monitor front panel which lights when power is applied and

2.  
The appearance of the words NO INPUT VIDEO on the monitor screen.

Additionally, a method is provided to verify VMN activation via telemetry.

Command/Telemetry PUI:

Name:  VMN1_Pwr_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
1E.141.5.2    Activate VMN-2 (As Required)

Description:    

This step should be performed only if VMN-2 is to be activated.  If only VMN-1 is to be activated, only the previous step should be performed.

1E.141.5.2.1    Verify PDU Outlet Status

Description:    

Before attempting to activate the VMN, it must be verified that power is available to it.  VMN-2 requires power from PDU2 delivered via Bus 2.

Command/Telemetry PUI:

Name:  PDU2_Subsys_Pwr_Bus2_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
1E.141.5.2.2    Power On VMN-2

Description:    

VMN-2 is powered on manually.  A crew member switches the toggle switch on the VMN front panel to the POWER ON position.

1E.141.5.2.3    Verify VMN-2 Powered

Description:    

Verification of VMN power and a first indication of proper operation are provided at the monitor itself, in the form of:


1.
A green lamp on the monitor front panel which lights when power is applied


2.
The appearance of the words NO INPUT VIDEO on the monitor screen.

Additionally, a method is provided to verify VMN activation via telemetry.

Command/Telemetry PUI:
Name:  VMN2_Pwr_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
1E.141.6    Activate Video Cassette Recorders (VCR)

Time to Complete:    00:05
Description:    

Columbus is equipped with two Video Cassette Recorders (VCRs).  Each VCR may be operated independently from the other.

A Flight Automated Procedure (FLAP) exists to activate each VCR.  The FLAP automates the following operations:


Power on VCR; enable monitoring of and acquisition of signal from VCR; switch to nominal mode;


verify that recorder is in remote mode.

VCR1 is connected to CMU1 and PDU1.  VCR2 is connected to CMU3 and PDU2.  VCR1 acts as backup equipment for VCR2 and vice versa.

Initial Conditions:    
1.
At least one of VCR1 and VCR2 is unpowered 

2.
CMU1 (if VCR1 is to be activated) and/or CMU3 (if VCR2 is to be activated) is active.

3.
PDU power outlet(s) for the VCR(s) to be activated have been switched on.

Final Conditions:    
1.
At least one of VCR1 and VCR2 is powered 

2.
CMU1 (if VCR1 is to be activated) and/or CMU3 (if VCR2 is to be activated) is active.

3.
PDU power outlet(s) for the VCR(s) to be activated have been switched on.

Validation/Data Source Information:    

--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003

1E.141.6.1    Activate VCR-1 (As Required)

Description:    

This step should be performed only if VCR-1 is to be activated.  If only VCR-2 is to be activated, only the next step should be performed.

1E.141.6.1.1    Verify Power Availability

Description:    

Before attempting to activate the VCR, it must be verified that power is available to it.  VCR-1 requires power from PDU1 delivered via Bus 4.

Command/Telemetry PUI:

Name:  PDU1_Subsys_Pwr_Bus4_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
1E.141.6.1.2    Activate VCR-1 by FLAP

Description:    

A FLAP exists to activate VCR-1.  The FLAP automates the following operations:

Power on VCR; enable monitoring of and acquisition of signal from VCR; switch VCR to nominal mode; verify that recorder is in remote mode.

Command/Telemetry PUI:

Name:  VCR1_Activation_AP

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  0 (parameter required to receive verification message)
1E.141.6.1.3    Verify VCR-1 Activation

Description:    

After commanding VCR activation, a check is made that the VCR activated successfully.

Command/Telemetry PUI:

Name:  VCR1_Pwr_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  VCR1_Ops_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  NOMINAL
Name:  VCR1_Remote_Local_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  REMOTE
Name:  N/A (appears in message window)

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  Halt_Success
1E.141.6.2    Activate VCR-2 (As Required)

Description:    

This step should be performed only if VCR-2 is to be activated.  If only VCR-1 is to be activated, only the previous step should be performed.

1E.141.6.2.1    Verify Power Availability

Description:    

Before attempting to activate the VCR, it must be verified that power is available to it.  VCR-2 requires power from PDU2 delivered via Bus 2.

Command/Telemetry PUI:

Name:  PDU2_Subsys_Pwr_Bus2_On_Off_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
1E.141.6.2.2    Activate VCR-2 by FLAP

Description:    

A FLAP exists to activate VCR-2.  The FLAP automates the following operations:

Power on VCR; enable monitoring of and acquisition of signal from VCR; switch VCR to nominal mode; verify that recorder is in remote mode.

Command/Telemetry PUI:

Name:  VCR2_Activation_AP

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  0 (parameter required to receive verification message)
1E.141.6.2.3    Verify VCR-2 Activation

Description:    

After commanding VCR activation, a check is made that the VCR activated successfully.

Command/Telemetry PUI:

Name:  VCR2_Pwr_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON
Name:  VCR2_Ops_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  NOMINAL
Name:  VCR2_Remote_Local_Stat_DMC

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  REMOTE
Name:  N/A (appears in message window)

PUI:  N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  Halt_Success
3.6.147 Enable Emergency Lighting Power Supply (ELPS)
1E.142    Enable Emergency Lighting Power Supply (ELPS)

Time to Complete:    00:15
Resp Org:    ESA/EADS
Description:

The ELPS has a relatively short lifetime once connected to the Emergency Light Power Supply circuit.  For this reason the ELPS is kept in a disabled state from which it has to be manually enabled using a built-in switch.

The ELPS is installed behind a cover on the Columbus port endcone deck side which needs to be removed to gain access.  Cover removal, testing and enabling the ELPS is performed according to standard flight procedures.

Validation/Data Source Information:

--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 4, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 5.2.2, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Section 6.2, as of 27 January 2003
1E.142.1    PF3483.Enable ELPS

Resp Org:    Boeing Flight Operations
Description:

This step is similar to the enabling of the US Lab Forward ELPS.  The ELPS is supplied as common hardware by Boeing to ESA for Columbus integration.

Refer to “RF3483.Enable USL Forward Emergency Egress Lighting (EEL) System” in the Systems Data Report/OP01, (SSP 50075-SYS, Book 5, Electrical Power System) for the procedural information of this operation.

Deltas:

In order to access the ELPS, Columbus port endcone closeout panel P0-8 (P/N 9233CA511) on deck side of port cone must be removed and then replaced.  The panel is attached by hook and loop fasteners (Velcro) only.

Operational Constraints:

--
ELPS Power-up Timing

The Columbus ELPS must be powered up at least 24 hours before manually setting the ELPS switch to Enabled, so that the battery is fully charged when needed.

Note:  
If the switch is enabled and an emergency event occurs which causes the Emergency Light Strips to be illuminated before 24 hours has passed, the overall ELPS battery life will be impacted.
3.6.148 Release Columbus Launch Load Restraints

1E.143    Release Columbus Launch Load Restraints

Resp Org:    ESA/EADS
Description:

Locking Bolts are removed from the IMV supply and return fans, CWSA fans, WPAs, and cabin fans.  In order for the cabin fan bolts to be unlocked, the D1 rack must be tilted down.  During the D1 rack tilt down, ECLSS functionality must be briefly deactivated while a jumper is installed.

Initial Conditions:

1. All outfitting components have been removed from their storage brackets.

2. AVM locking bolts are in place on IMV supply and return fans, CWSA fans, WPAs, and cabin fans.

3. Rack tilting takes place with the Columbus in reduced operations (i.e., pressurized payloads are switched off, module pre-conditioned to 18 degrees C).  
4. The ECLSS jumper is temp stowed on the D3 rack

Final Conditions:

1. Anti-vibration mounts have been removed from the IMV supply and return fans, CWSA fans, WPAs, and cabin fans.

2. Eight storage banister brackets have been removed.

3. The ECLSS jumper is temp stowed on the D3 rack.

4. 
Operational Constraints:

--
Crew Occupancy During D1 Rack Rotation

For crew comfort, only one crewmember is allowed in Columbus when the D1 rack is tilted down.  Two crewmembers will be in the module during actual rack rotation.

--
Node 2 Air Temp Control

For crew comfort, Node 2 air temperature control is set at 22 degrees C (71.5 F) or less when rack is tilted.

--
Columbus Pre-Condition

For crew comfort, precondition the Columbus cabin drying out and cooling down the air to 18 degrees C (64 F).

Note:

This value is just under that set by Generic Flight Rule.B17-8.

--
Rack Tilting During Nominal Mode Operations
Hazardous conditions (such as overheating of the fan motor or risk of condensation) may arise if rack tilting takes place during nominal mode operations.

Assumptions:    

None

Critical Issues:    

None

Operational Requirements:

--   
LAUNCH of Left Pivot Bracket

Stowage shall be made available in the Columbus module for the launch of one (1) pivot bracket assembly to support D1 rack tilt down.  (P/N 1100CA101-402)

--   
LAUNCH of Right Pivot Bracket

Stowage shall be made in the Columbus module available for the launch of one (1) right pivot bracket assembly to support D1 rack tilt down.  (P/N 1100CA101-401)



--   
LAUNCH of D1 Gap Closures

Stowage shall be made in the Columbus module available for the launch of four (4) gap closures for the D1 rack.

Bottom:  P/N 9236CA107 (Qty=1) 
Top:  P/N 9236CA105 (Qty=1)

Lateral Narrow:  P/N 9236CA101 (Qty=2)

--   
Return of Storage Banister Brackets to Ground
Stowage shall be made available for the return of eight storage banister brackets (P/N 9120CA151 (Qty=8)).

Validation/Data Source Information:

--
COL-RIBRE-TN-0028; Columbus On-Orbit Assembly Analysis, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Chapter 5, Section 5.2.2, as of 27 January 2003
--
COL-RIBRE-MA-0045; APM Operations Manual, Chapter 8, Sections 8.3 & 8.6, as of 27 January 2003
--
Flight Automated Procedures (FLAP) Design Definition Report (Issue 4), COL-RIBRE-RP-0360, 31 March 2003
1E.143.1
Retrieve Tool Caddy

Description:

Retrieve Tool Caddy that was temporarily stowed at the conclusion of VCA1 and VCA2 installation. 

1E.143.2   Retrieve Additional Tools 

Time to Complete:    00:05
Description:

The following items are retrieved from the ISS Tool Kit:

--
Ratchet Wrench, 3/8” Drive

--
6” Hex Head, 3/8” Drive
--
30-200 in-lbs Torque Wrench, 3/8” Drive     

--
10” Extension, 1/4” Drive

--
6” Extension, 1/4” Drive

--
10mm Socket, 1/4” Drive

The Ratchet Wrench, 3/8” Drive and 6” Hex Head, 3/8” Drive are assembled and stowed in the Tool Caddy.  Also assemble the Ratchet Wrench, 1/4” Drive and 5mm Hex Head (both temporarily stowed in the Tool Caddy) and the 10” extension and stow in the Tool Caddy.  All others tools retrieved are also stowed in the Tool Caddy.


Resource Requirements:

1.
Tools Required:

Ratchet Wrench, 3/8” Drive (P/N: SEG33106927-303)

6” Hex Head, 3/8” Drive (P/N: FA12LE)

30-200 in-lbs Torque Wrench, 3/8” Drive (P/N: QJR217D)

10” Extension,1/4” Drive (P/N: TMXK100)

6” Extension,1/4” Drive (P/N: TMXK60)

10mm Socket, 1/4” Drive (P/N: TMM10) 

1E.143.2A   Retrieve Pivot Brackets 

Description:

One left pivot bracket (P/N 1100CA101-402) and one right pivot bracket (P/N 1100CA101-401) are retrieved from stowage and placed in the tool caddy. 

1E.143.3
Unlock Anti-Vibration Mounts (AVM) of Two IMV Fans

Time to Complete:    00:26
Description:

The AVM locking bolts are removed from both the IMV supply and return fans.

1E.143.3.1
Remove Port Aft Cone (PAC) Soft Cover    

Description:

Remove the cover from the support structure by detaching the Velcro edges.

1E.143.3.2
Stow PAC Soft Cover

Description:

The PAC soft cover is temporarily stowed behind a partition soft cover.  The A1 Rack Bay is suggested.
1E.143.3.3
Unlock AVM Locking Bolts on Return Fan

Description:

Unlock the four AVM locking bolts on the IMV return fan using the assembled Ratchet Wrench, 1/4” Drive tool.  The bolts are completely unscrewed.

1E.143.3.4
Retrieve PAC Soft Cover

Description:

The PAC soft cover is retrieved from its temporary stowage location behind a partition soft cover.
1E.143.3.5
Reinstall PAC Soft Cover

Description:

The PAC soft cover is reinstalled to reestablish an enclosed area to allow FDS.

1E.143.3.6
Remove Port Forward Cone (PFC) Soft Cover    

Description:

Remove the cover from the support structure by detaching the Velcro edges.

1E.143.3.7
Stow PFC Soft Cover

Description:

The PFC soft cover is temporarily stowed behind a partition soft cover.  The A1 Rack Bay is suggested.
1E.143.3.8
Unlock AVM Locking Bolts on Supply Fan

Description:

Unlock the four AVM locking bolts on the IMV supply fan using the assembled Ratchet Wrench tool.  The bolts are completely unscrewed.

1E.143.3.9
Retrieve PFC Soft Cover

Description:

The PFC soft cover is retrieved from its temporary stowage location behind a partition soft cover.
1E.143.3.10
Reinstall PFC Soft Cover

Description:

The PFC soft cover is reinstalled to reestablish an enclosed area to allow FDS.

1E.143.4
Unlock Anti-Vibration Mounts (AVM) of Two CWSA Fans

Time to Complete:    00:55
Description:

The AVM locking bolts are removed from both CWSAs.

1E.143.4.1
Remove Adjustable Tether from D1 Rack

Description:

The adjustable tether on the D1 rack is removed and temp stowed in the Tool Caddy.

1E.143.4.2
Relocate Eyelets from D1 Rack

Description:

The two eyelets are removed from the D1 seat tracks and installed on the D2 rack.

1E.143.4.3
Install Adjustable Tether on D2 Rack

Description:

Retrieve the adjustable tether from the Tool Caddy and install on the eyelets on the D2 rack.

1E.143.4.4
Reconfigure Tool

Description:

Remove the 5mm Hex Head from the assembled Ratchet Wrench, ¼” Drive tool and assemble the Ratchet Wrench, 10” extension, 102mm extension, and T30 Torx® Head for removal of the floor panels.

1E.143.4.5   Remove D1 Aft Floor Panel

Description:

A portable handle is installed on the floor panel, its nine captive screws are removed, and the floor panel is temp stowed under the D2 Rack adjustable tether.

1E.143.4.5.1   Install Portable Handle

Description:

The portable handle is retrieved from the Columbus Tool Bag and installed on the seat track on the floor panel.

1E.143.4.5.2   Unscrew Captive Bolts

Description:

Using the assembled T30 Torx® Head tool (with ratchet wrench set to “L” position) unscrew the nine captive bolts.

1E.143.4.5.3   Remove Panel

Description:

Grab the portable handle and remove the floor panel from its seat.  This panel will not be reinstalled until the locking mechanisms are also removed from the WPAs.

1E.143.4.5.4   Remove Portable Handle

Description:

Remove the portable handle from the floor panel and stow in the Tool Bag.

1E.143.4.5.5   Temp Stow Panel

Description:

Restrain the floor panel under the adjustable tether on the D2 rack.

1E.143.4.6
Reconfigure Tool

Description:

Remove the 102mm extension and T30 Torx® Head from the assembled Ratchet Wrench, 1/4” Drive tool and add the 10” extension, 6” extension, and 4mm Hex head from the Tool Caddy.

1E.143.4.7
Unscrew Captive Bolts

Description:

Using the assembled Ratchet Wrench, 1/4” Drive tool unscrew the eight M5 captive fasteners on the CWSMU covers.

1E.143.4.8
Remove CWSMU Covers

Description:

Remove both CWSMU covers, holding it by the flexible handles, and temp stow under the adjustable tether on the D2 Rack.  
1E.143.4.9
Reconfigure Tool

Description:

Remove the 4mm Hex Head from the assembled Ratchet Wrench, 1/4” Drive tool and add the 102mm extension, and 5mm Hex Head from the Tool Caddy.

1E.143.4.10
Unlock AVM Locking Bolts on CWSA1-SA

Description:

Unlock the six AVM locking bolts on the CWSA1-SA using the assembled Ratchet Wrench tool (with ratchet wrench set to “L” position).  The bolts are completely unscrewed.

1E.143.4.11
Unlock AVM Locking Bolts on CWSA2-SA

Description:

Unlock the six AVM locking bolts on the CWSA2-SA using the assembled Ratchet Wrench tool (with ratchet wrench set to “L” position).  The bolts are completely unscrewed.

1E.143.4.12
Reinstall CWSMU Covers

Description:

Reinstall CWSMU upper covers 2 and 1 on the CWSA box in the D1 Rack.

1E.143.4.13
Reconfigure Tool

Description:

Remove the 102mm extension and the 5mm Hex Head from the assembled Ratchet Wrench, 1/4” Drive tool and add the 4mm Hex head from the Tool Caddy.

1E.143.4.14
Tighten Captive Bolts

Description:

Using the assembled Ratchet Wrench, 1/4” Drive tool (with ratchet wrench set to “R” position) screw the eight M5 captive fasteners on the CWSMU covers until snug.

1E.143.4.15   Reconfigure Tool

Description:

Remove the Ratchet Wrench, 1/4” Drive from the assembled Ratchet Wrench tool and add the 4-20 Nm Torque Wrench and Ratchet Tool, for use in torquing the captive bolts on the CWSMU covers.

1E.143.4.16   Torque Captive Bolts

Description:

Using the assembled 4-20 Nm Torque Wrench (torque value set at 5 Nm) tighten the eight captive bolts.

1E.143.5
Unlock Locking Mechanisms of Two Water Pumps

Time to Complete:    00:56

Description:
The locking mechanisms are unlocked on both WPAs.

1E.143.5.1
Reassemble Tool

Description:

Assemble the Ratchet Wrench, 1/4” Drive, 102mm extension, and T30 Torx® Head.

1E.143.5.2   Remove D1 Forward Floor Panel

Description:

A portable handle is installed on the floor panel, its nine captive screws are removed, and the floor panel is temp stowed under the D2 Rack adjustable tether.

1E.143.5.2.1   Install Portable Handle

Description:

The portable handle is retrieved from the temp stowed D1 Aft Floor Panel and installed on the seat track on the D1 Forward floor panel.

1E.143.5.2.2   Unscrew Captive Bolts

Description:

Using the assembled T30 Torx® Head tool (with ratchet wrench set to “L” position) unscrew the nine captive bolts.

1E.143.5.2.3   Remove Panel

Description:

Grab the portable handle and remove the floor panel from its seat.  This panel will be reinstalled once the locking mechanisms are removed from the WPAs.

1E.143.5.2.4   Remove Portable Handle

Description:

Remove the portable handle from the floor panel and stow in the Columbus Tool Bag.

1E.143.5.2.5   Temp Stow Panel

Description:

Restrain the floor panel under the adjustable tether on the D2 rack.

1E.143.5.3
Reconfigure Tool

Description:

Remove 102mm extension and T30 Torx® Head from the assembled Ratchet Wrench, 1/4” Drive tool and add 6” extension and 10mm socket.

1E.143.5.4
Unlock Locking Mechanism on WPA1

Description:

Unlock the locking mechanism driver hexagonal head on WPA1 using the assembled Ratchet Wrench tool (with ratchet wrench set to “L” position).  

1E.143.5.5
Unlock Locking Mechanism on WPA2

Description:

Unlock the locking mechanism driver hexagonal head on WPA2 using the assembled Ratchet Wrench tool (with ratchet wrench set to “L” position).  

1E.143.6
Reconfigure Tool

Description:

Remove 6” extension and 10mm socket from the assembled Ratchet Wrench, 1/4” Drive tool and assemble the ratchet wrench, 102mm extension, and T30 Torx® Head for use in reinstalling the Rack Floor Panels.

1E.143.7   Reinstall D1 Rack Forward Floor Panel

Description:

The portable handle is installed and the D1 Rack Forward Floor Panel is reinstalled on the subsystem rack.
1E.143.7.1    Retrieve Floor Panel

Description:

Retrieve the floor panel from its temporary stowage on the D2 rack.
1E.143.7.2    Tighten Captive Bolts

Description:

Using the assembled T30 Torx® Head tool (with ratchet wrench set to “R” position) screw nine captive bolts to the structure.  No torque is applied in this step.

1E.143.7.3   Reconfigure Tool

Description:

Remove the T30 Torx® Head and 102mm extension from the assembled Ratchet Wrench tool and assemble the 4-20 Nm Torque Wrench, Ratchet Tool, 102mm extension, and the T30 Torx® Head for use in torquing the Rack Floor Panels captive bolts.

1E.143.7.4   Torque Captive Bolts

Description:

Using the assembled 4-20 Nm Torque Wrench (torque value set at 5 Nm) tighten the four captive bolts.

1E.143.7.5   Remove Portable Handle

Description:

The Portable Handle is removed from the seat track.

1E.143.8
Reconfigure Tool

Description:

Remove the T30 Torx® Head and 102mm extension from the assembled 4-20 Nm Torque Wrench tool and assemble the Ratchet Wrench, 102mm extension, and the T30 Torx® Head for use in reinstalling the Rack Floor Panels.

1E.143.9   Reinstall D1 Rack Aft Floor Panel

Description:

The portable handle is installed and the D1 Rack Aft Floor Panel is reinstalled on the subsystem rack.
1E.143.9.1   Install Portable Handle

Description:

The Portable Handle is installed on the rack floor panel to be installed.
1E.143.9.2    Retrieve Floor Panel

Description:

Retrieve the floor panel from its temporary stowage on the D2 rack.

1E.143.9.3    Tighten Captive Bolts

Description:

Using the assembled T30 Torx® Head tool (with ratchet wrench set to “R” position) screw nine captive bolts to the structure.  No torque is applied in this step.

1E.143.9.4   Reconfigure Tool

Description:

Remove the T30 Torx® Head and 102mm extension from the assembled Ratchet Wrench tool and assemble the 4-20 Nm Torque Wrench, Ratchet Tool, 102mm extension, and the T30 Torx® Head for use in torquing the Rack Floor Panels captive bolts.

1E.143.9.5   Torque Captive Bolts

Description:

Using the assembled 4-20 Nm Torque Wrench (torque value set at 5 Nm) tighten the four captive bolts.

1E.143.9.6   Remove Portable Handle

Description:

The Portable Handle is removed from the seat track.

1E.143.9.7   Remove Portable Handle

Description:

The Portable Handle is removed from the seat track. 

1E.143.10
Unlock Anti-Vibration Mounts (AVM) of Two Cabin Fans

Time to Complete:    02:02

Description:
The AVM Locking bolts are removed from the two cabin fans.

1E.143.10.1   Remove Adjustable Tether from D2 Rack

Description:

The adjustable tether on the D2 rack is removed and stowed in the Tool Caddy.

1E.143.10.2
Remove Eyelets from D2 Rack

Description:

The two eyelets are removed from the D2 seat tracks and temp stowed in the Tool Caddy.

1E.143.10.3
Rotate D1 Rack Down

Time to Complete:    00:43
Description:
The rack is tilted down to allow access to the CFA AVMs.

Initial Conditions:
1. The central aisle must be free from obstructions.

2. Pivot brackets and necessary tools are assembled and available.

3. The D1 rack attachment mechanisms are fully engaged.

Final Conditions:

1. 
2. The D1 rack has been tilted down.

3. The adjustable tether is restraining the D1 rack via eyelets on the A1 rack.

4. PDM FDS covers are in temporary storage.

5. The ECLSS jumper is in place over the open air ducts.

Operational Constraints:

--
Crew Occupancy During D1 Rack Rotation

For crew comfort, only one crewmember is allowed in Columbus when the D1 rack is tilted down.  Two crewmembers will be in the module during actual rack rotation.
--
Node 2 Air Temp Control

For crew comfort, Node 2 air temperature control is set at 22 degrees C (71.5 F) or less when rack is tilted.
--
Columbus Pre-Condition

For crew comfort, precondition the Columbus cabin drying out and cooling down the air to 18 degrees C (64 F).  
Operational Requirements:
--   
LAUNCH of Left Pivot Bracket

Stowage shall be made available for the launch of one (1) pivot bracket assembly to support D1 rack tilt down.  (1100CA101-402)
--   
LAUNCH of Right Pivot Bracket

Stowage shall be made available for the launch of one (1) right pivot bracket assembly to support D1 rack tilt down.  (1100CA101-401)
1E.143.10.3.7
Retrieve Two Eyelets from Tool Bag

Description:    

Two eyelets are retrieved from the tool bag.

1E.143.10.3.8
Retrieve Adjustable Tether from Tool Bag

Description:    

The adjustable tether is retrieved from the tool bag.

1E.143.10.3.9 
Install Eyelets on Seat Tracks of A1 Rack

Description:    

The two eyelets are installed on the A1 rack.
1E.143.10.3.10
Latch Adjustable Tether to One Eyelet

Description:    

The adjustable tether is attached to the eyelets on the seat track of A1.

1E.143.10.3.11
PF.SODF.DISENGAGE LAUNCH RESTRAINTS

Resp Org:    Boeing Flight Operations

Description:
The crew releases the launch restraints on the lower left and right side of the rack.

(SODF: 5A AOP: ASSEMBLY: LAB SETUP: LAB RELEASE RACK LAUNCH RESTRAINTS, Steps 8-11:  Edition – 12/20/00)

1E.143.10.3.12
Retrieve Pivot Fittings from Tool Caddy

Description:    

The left and right pivot fittings are retrieved from the tool caddy.

1E.143.10.3.13
PF.SODF.INSTALL PIVOT FITTINGS

Resp Org:    Boeing Flight Operations

Description:

The crew installs pivot fittings at the rack location.  The fittings allow the rack to be easily rotated up and down about the base.

(SODF: 5A AOP: ASSEMBLY: LAB SETUP: LAB RELEASE RACK LAUNCH RESTRAINTS, Steps 12-15:  Edition – 12/20/00)

Deltas:

1. Part number for the right pivot fitting is 1100CA101-401.  Part number for the left pivot fitting is 1100CA101-402.

2. Torque value for the pivot fitting is 44.2 in-lbs.

1E.143.10.3.14
Shut Down ECLSS

Description:
Temperature control (CTCU) is deactivated at this time.  Monitoring of the ISFA and IRFA is also disabled to prevent false C&W messages when the fans are deactivated.  The ECLSS fans (CFA , IMV Supply/Return) are then deactivated to allow the jumper to be connected across the D1 rack.  

Note:

The CFA to be deactivated in this procedure is the currently active fan.  For the purposes of this task, the CFA1 and CTCU1 are the ECLSS components that will be disabled.  
Initial Conditions:
1. The IMV return/supply and CFA fans are operating.

2. Monitoring of the IMV fans is enabled.

3. CTCU temperature control law is in effect.

Final Conditions:
1. IMV and CFA fans have been disabled.

2. Monitoring of the IMV fans has been disabled.

3. CTCU temperature control law has been disabled.

Operational Constraints:

--
Crew Occupancy During D1 Rack Rotation

For crew comfort, only one crewmember is allowed in Columbus when the D1 rack is tilted down.  Two crewmembers will be in the module during actual rack rotation.
--
Node 2 Air Temp Control

For crew comfort, Node 2 air temperature control is set at 22 degrees C (71.5 F) or less when rack is tilted.
--
Columbus Pre-Condition

For crew comfort, precondition the Columbus cabin drying out and cooling down the air to 18 degrees C (64 F).  

Note:

This value is just under that set by Generic Flight Rule.B17-8.

1E.143.10.3.14.1
Shutdown CTCU1 Temperature Control Law via FLAP

Description:

The CTCU temperature control law is disabled by switching the CTCU from Active Mode to Idle Mode.  This procedure prevents useless TCV movements after the disconnection of the CHX air inlet/outlet interfaces at D1/PDM levels in preparation for rack tilting.

1E.143.10.3.14.1.1
Send FLAP to Shutdown CTCU1 Temperature Control Law

Command/Telemetry PUI:

Name:    CTCU_Dis_Cabin_Temp_Cntl_AP

PUI:    N/A (Performed by Col-CC or PWS only)

1E.143.10.3.14.1.2
Verify that CTCU1 Temperature Control Law Shut Down

Command/Telemetry PUI:

Name:    CTCU1_Temp_Cntl_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   DISABLED

1E.143.10.3.14.2
Deactivate ISFA/IRFA Monitoring

Description:

Monitoring of the ISFA and IRFA is deactivated at this time in order to prevent the production of false C&W alarms when the ISFA and IRFA are disabled.

1E.143.10.3.14.2.1
Disable ISFA/IRFA Vital Monitoring

Description:

Monitoring of the AFS1 and AFS2 is disabled.

1E.143.10.3.14.2.1.1
Send Command to Disable AFS1 Monitoring

Command/Telemetry PUI:

Name:    AFS1_Cab_Air_Massflow_Mon_Dis_VTC1_INST
PUI:    EMDI01ES4600K

1E.143.10.3.14.2.1.2
Verify AFS1 Monitoring Disabled

Command/Telemetry PUI:

Name:    AFS1_Cab_Air_Massflow_Monitoring_Ena_VTC
PUI:    EMEA01SW1003J

Command/Expected Value: DISABLED

1E.143.10.3.14.2.1.3
Send Command to Disable AFS2 Monitoring

Command/Telemetry PUI:

Name:    AFS2_Cab_Air_Massflow_Mon_Dis_VTC2_INST
PUI:    EMDI02ES4600K

1E.143.10.3.14.2.1.4
Verify AFS2 Monitoring Disabled

Command/Telemetry PUI:

Name:    AFS2_Cab_Air_Massflow_Monitoring_Ena_VTC
PUI:    EMEA02SW1003J

Command/Expected Value: DISABLED

1E.143.10.3.14.2.2
Disable ISFA/IRFA Nominal System Monitoring via FLAP

Description:

The nominal system monitoring for input current, speed and delta P is disabled via a FLAP.  

Command/Telemetry PUI:

Name:    IMV_Dis_Fan_Mon_AP

PUI:    N/A (Performed by Col-CC or PWS only)

Note:

Verification made via successful execution of the FLAP

Command/Telemetry PUI:

Name:   N/A (appears in message window)

PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: Halt_Success

1E.143.10.3.14.3
Deactivate CFA via FLAP

Description:

This deactivation, which includes nominal system monitoring deactivation, is done via FLAP.

1E.143.10.3.14.3.1
Send FLAP to Deactivate CFA 

Command/Telemetry PUI:

Name:    CFA1_Deactivation_AP 

PUI:    N/A (Performed by Col-CC or PWS only)

1E.143.10.3.14.3.2
Verify CFA Deactivated

Command/Telemetry PUI:

Name:    CFA1_Delta_P_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   <400 Pa

1E.143.10.3.14.4 Deactivate ISFA

Description:

The ISFA is deactivated.  The ISFA should be verified off a maximum of 30 seconds after the command to power off the fan has been sent.

1E.143.10.3.14.4.1 Send ISFA Off Command

Command/Telemetry PUI:

Name:    ISFA_Off_VTC2_INST
PUI:    EMDI02ES1016K

1E.143.10.3.14.4.2 Verify ISFA Off 

Command/Telemetry PUI:

Name:    ISFA_Delta_P_VTC
PUI:    EMEF04SW1000P

Command/Expected Value: <200 Pa

1E.143.10.3.14.5 Deactivate IRFA

Description:

The IRFA is deactivated.  The IRFA should be verified off a maximum of 30 seconds after the command to power off the fan has been sent.

1E.143.10.3.14.5.1 Send IRFA Off Command

Command/Telemetry PUI:

Name:    IRFA_Off_VTC1_INST
PUI:    EMDI01ES1022K

1E.143.10.3.14.5.2 Verify IRFA Off 

Command/Telemetry PUI:

Name:    IRFA_Delta_P_VTC
PUI:    EMEF03SW1000P

Command/Expected Value: <200 Pa
1E.143.10.3.15
PF.SODF.DISENGAGE UPPER ATTACH MECHANISMS
Resp Org:    Boeing Flight Operations
Description:
The crew disengages the Upper Attach Mechanisms.  
(SODF: 5A AOP: ASSEMBLY: LAB SETUP: LAB RELEASE RACK LAUNCH RESTRAINTS, Steps 16-18:  Edition – 12/20/00)
1E.143.10.3.16
Rotate D1 Rack Down

Description:

The crew rotates the rack down.

1E.143.10.3.17
Secure Rack with Adjustable Tether

Description:

Using the adjustable tether and the two eyelets, the crew secures the tilted rack.

1E.143.10.3.18
Retrieve ECLSS Jumper from Stowage

Description:

The ECLSS jumper is retrieved from its temp stowage location on the D3 rack.

1E.143.10.3.19
Remove PDM FDS Covers

Description:

The two PDM FDS covers are removed by detaching the Velcro edges that attach them to the surrounding support structure.

1E.143.10.3.20
Stow the PDM FDS Covers

Description:

The PDM FDS covers are placed in temporary stowage.

1E.143.10.3.21
Locate Air Ducts on PDM Panel

Description:

The open air ducts on the PDM panel are located.

1E.143.10.3.22
Install ECLSS Jumper on Air Ducts

Description:

The crew slides the ELCSS jumper over each of the open air ducts on the PDM panel.

1E.143.10.3.23
Exit D1 Rack

Description:

The crew exits the D1 rack bay.

1E.143.10.3.24
Activate ECLSS Fans

Description:

ECLSS fans disabled prior to the rotation of the D1 rack (CFA, IMV Supply/Return) are activated after the ECLSS jumper has been installed in order to allow partial restoration of ECLSS capability to Columbus while the AVMs are removed from the cabin fans.  
Initial Conditions:
1. IMV and CFA fans are not operating.

2. CTCU temperature control law and IMV fan monitoring are disabled.

3. The D1 rack is tilted down and secured.

4. The ECLSS jumper has been installed on the CHX I/F.

Final Conditions:

1. IMV supply/return fans and the CFA are active.

2. CTCU temperature control law and IMV fan monitoring are disabled.

Operational Constraints:

--
Crew Occupancy During D1 Rack Rotation

For crew comfort, only one crewmember is allowed in Columbus when the D1 rack is tilted down.  Two crewmembers will be in the module during actual rack rotation.
--
Node 2 Air Temp Control

For crew comfort, Node 2 air temperature control is set at 22 degrees C (71.5 F) or less when rack is tilted.
--
ECLSS Jumper

The partial reactivation can be performed only after the connection of a jumper on PDM CHX interfaces has been made to bypass the CHX assembly.

1E.143.10.3.24.1    Activate Cabin Fan Assembly (CFA) [Without Monitoring]

Time to Complete:    00:03
Description:
The Cabin Fan Assembly 1 (CFA1) is reactivated at its preset speed by starting the CFA1 Activation Flight Automated Procedure (FLAP). Since only the CFA1 is active at this point in the sequence (IMV Fans are inactive), monitoring of the air loop performance cannot be started.  Monitoring will be started later, after the D1 rack is tilted up and the two IMV fans have been reactivated.

1E.143.10.3.24.1.1
Verify Power to CFA1

Description:

This procedure verifies that the PDU1 power outlet (# 23) to CFA1 is active.

Command/Telemetry PUI:

Name:    PDU1_Fan_Pwr_Bus_On_Off_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON 

1E.143.10.3.24.1.2
Activate CFA1 via FLAP

Note:

FDIR for CFA1 will be activated via FLAP once IMV established.

Command/Telemetry PUI:

Name:    CFA1_Pwr_On_AP
PUI:    N/A (Performed by Col-CC or PWS only)

1E.143.10.3.24.1.3
Verify CFA1 Activated

Command/Telemetry PUI:

Name:    CFA1_Pwr_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   ON

Name:    CFA1_Fan_Speed_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   between 10036-10742 RPM

Name:    CFA1_Delta_P_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   between 762-1010 Pa

1E.143.10.3.24.2 Reactivate ISFA without Monitoring

Description:

The ISFA fan speed is set, and then it is activated.  Monitoring of the ISFA is left disabled.

1E.143.10.3.24.2.1  Set ISFA Speed

Description:

This task sets the ISFA speed range to 9991 - 10697 rpm prior to its reactivation.

1E.143.10.3.24.2.1.1   Set ISFA Speed Arm Command

Command/Telemetry PUI:

Name:    ISFA_SPEED_SET_ACS_Start_ARM_VTC2_INST
PUI:    EMDI02ES2596K

1E.143.10.3.24.2.1.2   Send ISFA Speed Fire Command

Command/Telemetry PUI:

Name:    ISFA_SPEED_SET_ACS_Start_VTC2_INST_Tmplt
PUI:    EMDI02ES2597K 
1E.143.10.3.24.2.2 Reactivate ISFA

Command/Telemetry PUI:

Name:    ISFA_On_VTC2_INST
PUI:    EMDI02ES1018K

1E.143.10.3.24.2.3 Verify ISFA Enabled

Command/Telemetry PUI:

Name:    ISFA_Pwr_Stat_VTC
PUI:    N/A (Performed by Col-CC or PWS only) 
Command/Expected Value: ON

Name:    ISFA_Fan_Temp_VTC
PUI:    N/A (Performed by Col-CC only)

Command/Expected Value: below 35°C

Name:    ISFA_Fan_Speed_VTC
PUI:    EMEF04SW1020R

Command/Expected Value: 9991 - 10697 rpm
Name:    ISFA_Delta_P_VTC  
PUI:    EMEF04SW1000P

Command/Expected Value: 838Pa - 1086Pa
1E.143.10.3.24.3 Reactivate IRFA without Monitoring

Description:

The IRFA fan speed is set, and then the IRFA is activated.  Monitoring of the IRFA is left disabled.

1E.143.10.3.24.3.1  Set IRFA Speed

Description:

This task sets the IRFA speed range to 8413 - 9137 rpm prior to its reactivation.

1E.143.10.3.24.3.1.1 Set IRFA Speed Arm Command

Command/Telemetry PUI:

Name:    IRFA_SPEED_SET_ACS_Start_ARM_VTC1_INST
PUI:    EMDI01ES2596K

1E.143.10.3.24.3.1.2  Send IRFA Speed Fire Command

Command/Telemetry PUI:

Name:    IRFA_SPEED_SET_ACS_Start_VTC1_INST_Tmplt
PUI:    EMDI01ES2597K

1E.143.10.3.24.3.2   Enable IRFA

Command/Telemetry PUI:

Name:    IRFA_On_VTC1_INST
PUI:    EMDI01ES1024K

1E.143.10.3.24.3.3 Verify IRFA Enabled

Command/Telemetry PUI:

Name:    IRFA_Pwr_Stat_VTC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ON

Name:    IRFA_Fan_Temp_VTC
PUI:    N/A (Performed by Col-CC only)

Command/Expected Value: below 35°C
Name:    IRFA_Fan_Speed_VTC

PUI:    EMEF03SW1020R

Command/Expected Value: 8413 - 9137 rpm
Name:    IRFA_Delta_P_VTC
PUI:    EMEF03SW1000P

Command/Expected Value:  380 - 558 Pa

1E.143.10.4
Install Adjustable Tethers Inside D1 Rack Bay

Description:

Two adjustable tethers are installed on Columbus primary structure standoff points inside the D1 rack bay forming a large “X” using Velcro strips.  Adjustable tethers and Velcro strips are retrieved from the Tool Caddy. 

1E.143.10.5
Restrain Crewmember Using Adjustable Tethers

Description:

The tethers create a large “X” inside the rack bay to provide restraint for the crewmember.  

1E.143.10.6
Reconfigure Tool

Description:

Remove the T30 Torx® Head from the assembled 4-20 Nm Torque Wrench tool and assemble the Ratchet Wrench, 1/4” Drive and T30 Torx® Head for use in removing the FDS support structure.

1E.143.10.7
Remove FDS Support Structure

Description:

The support bracket for the FDS soft cover on the PDM is removed to provide access to CFA AVMs.

Initial Conditions:

1.
Soft cover has already been removed. 

1E.143.10.7.1
Unscrew Captive Bolts

Description:

Using the assembled T30 Torx® Head unscrew the six captive bolts on the FDS structure.

1E.143.10.7.2  Temp Stow FDS Structure

Description:

Temp stow the FDS structure bracket behind the closest partition on the lateral rack bays.

1E.143.10.8
Reconfigure Tool

Description:

Remove the 102mm extension from the assembled 4-20 Nm Torque Wrench tool, the T30 Torx® Head from the Ratchet Wrench, and retrieve the 6” extension and 5mm Hex Head from the Tool Caddy.  Assemble the Ratchet Wrench, 6” extension, 102mm extension, and 5mm Hex Head for use in removing the AVM locking bolts on the CFAs.

1E.143.10.9   Unscrew Captive Bolts on CFA1

Description:

Using the assembled Ratchet Wrench, 1/4” Drive tool (with ratchet wrench set to “L” position) completely unscrew the four external AVM locking devices on CFA1.

1E.143.10.10   Unscrew Captive Bolts on CFA2

Description:

Using the assembled Ratchet Wrench, 1/4” Drive tool (with ratchet wrench set to “L” position) completely unscrew the four external AVM locking devices on CFA2.

1E.143.10.11
Reconfigure Tool

Description:

Remove the 102mm extension, 6” extension, and 5mm Hex Head from the assembled Ratchet Wrench tool and the T30 Torx® Head from the 4-20 Nm Torque Wrench tool.  Assemble the Ratchet Wrench and the T30 Torx® Head for use in reinstalling the FDS structure.
1E.143.10.12
Reinstall FDS Support Structure

Description:

The support bracket for the FDS soft cover on the PDM is reinstalled to provide access to CFA AVMs.

1E.143.10.12.1
Tighten Captive Bolts

Description:

Using the assembled T30 Torx® Head (with ratchet wrench set to “R” position) screw the six captive bolts on the FDS structure.

E.143.10.12.2   Reconfigure Tool

Description:

Remove the T30 Torx® Head from the assembled Ratchet Wrench tool and assemble the 4-20 Nm Torque Wrench, Ratchet Tool, and the T30 Torx® Head for use in torquing the FDS support structure.

1E.143.10.12.3   Torque Captive Bolts

Description:

Using the assembled 4-20 Nm Torque Wrench (torque value set at 9 Nm) tighten the six captive bolts.

1E.143.10.13
Remove Adjustable Tethers from Inside D1 Rack Bay

Description:

The adjustable tethers inside the D1 rack bay are removed and stowed in the Tool Caddy along with the Velcro strips. 

1E.143.10.14
Rotate D1 Rack Up

Time to Complete:    00:40
Description:

The D1 rack is rotated up after the crew activities in the bay have been completed.


Initial Conditions:

1. The central aisle must be free from obstructions.

2. Necessary tools are assembled and available.

3. The D1 rack is tilted down.

4. The adjustable tether is restraining the rack via eyelets on the A1 rack.

5. PDM FDS covers are in temporary storage.

6. The ECLSS jumper is in place over the open air ducts.

7. 
8. CFA captive bolts are unlocked.

Final Conditions:

1. PDM FDS covers are in place.

2. The ECLSS jumper is in temporary storage.

3. 
4. The D1 rack is rotated up and in the operational position.

5. The D1 rack attachment mechanisms are fully engaged.

Operational Constraints:

--
Crew Occupancy During D1 Rack Rotation

For crew comfort, only one crewmember is allowed in Columbus when the D1 rack is tilted down.  Two crewmembers will be in the module during actual rack rotation.
--
Node 2 Air Temp Control

For crew comfort, Node 2 air temperature control is set at 22 degrees C (71.5 F) or less when rack is tilted.
--
Columbus Pre-Condition

For crew comfort, precondition the Columbus cabin drying out and cooling down the air to 18 degrees C (64 F).

1E.143.10.14.1
Shut Down ECLSS Fans

Description:

The ECLSS fans that were reactivated after installation of the ECLSS jumper (CFA, IMV Supply/Return) are shut down again at this time so that the jumper can be removed from the PDM CHX I/F, allowing the D1 rack to be rotated up.

Initial Conditions:
1. IMV and CFA fans activated.

2. CTCU temperature control law and IMV fan monitoring are disabled.

3. The ECLSS jumper is installed over the CHX I/F ducts.

Final Conditions:
1. IMV and CFA fans have been disabled.

2. CTCU temperature control law and IMV fan monitoring are disabled.

3. The ECLSS jumper is installed over the CHX I/F ducts.

Operational Constraints:
--
Crew Occupancy During D1 Rack Rotation

For crew comfort, only one crewmember is allowed in Columbus when the D1 rack is tilted down.  Two crewmembers will be in the module during actual rack rotation.
--
Node 2 Air Temp Control

For crew comfort, Node 2 air temperature control is set at 22 degrees C (71.5 F) or less when rack is tilted.
1E.143.10.14.1.1 Deactivate CFA1 via FLAP

Description:

The CFA is deactivated.

1E.143.10.14.1.1.1 Send FLAP to Deactivate CFA1 

Command/Telemetry PUI:

Name:    CFA1_Deactivation_AP 

PUI:    N/A (Performed by Col-CC or PWS only)

1E.143.10.14.1.1.2 Verify CFA1 Deactivated

Command/Telemetry PUI:

Name:    CFA1_Delta_P_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   <400 Pa

1E.143.10.14.1.2 Deactivate ISFA

1E.143.10.14.1.2.1 Send ISFA Off Command

Command/Telemetry PUI:

Name:    ISFA_Off_VTC2_INST
PUI:    EMDI02ES1016K

1E.143.10.14.1.2.2 Verify ISFA Off Command

Command/Telemetry PUI:

Name:    ISFA_Delta_P_VTC
PUI:    EMEF04SW1000P

Command/Expected Value: <200 Pa

1E.143.10.14.1.3 Deactivate IRFA

1E.143.10.14.1.3.1 Send IRFA Off Command

Command/Telemetry PUI:

Name:    IRFA_Off_VTC1_INST
PUI:    EMDI01ES1022K

1E.143.10.14.1.3.2 Verify IRFA Off Command

Command/Telemetry PUI:

Name:    IRFA_Delta_P_VTC
PUI:    EMEF03SW1000P

Command/Expected Value: <200 Pa

1E.143.10.14.2
Remove ECLSS Jumper from ECLSS Air Ducts

Description:

The ECLSS jumper is removed from the PDM panel ducts by pulling each end from the duct.

1E.143.10.14.3
Return ECLSS Jumper to Storage Location

Description:

The ECLSS jumper is returned to storage in the D3 rack.

1E.143.10.14.4
Retrieve PDM FDS Covers from Stowage

Description:

The PDM FDS covers are removed from their temporary stowage location.

1E.143.10.14.5
Install PDM FDS Covers

Description:
The FDS covers are installed on the PDM side.  They are attached by mating the Velcro edges together.

1E.143.10.14.6
Unlatch Adjustable Tether

Description:
One end of the adjustable tether is released.

1E.143.10.14.7
Tilt D1 Rack Up

Description:

The D1 rack is rotated up.

1E.143.10.14.8
Activate ECLSS Fans

Description:

The ECLSS fans shut down prior to the removal of the ECLSS jumper are reactivated after the  D1 rack has been rotated into place.  Monitoring of the IMV fans and temperature control (CTCU) are enabled at this time.

Initial Conditions:
1. IMV and CFA fans are not operating.

2. CTCU temperature control law is disabled.

3. The ECLSS jumper has been removed from the CHX I/F ducts.

4. The D1 rack is tilted up.

Final Conditions:
1. The IMV supply/return fans are active, and monitoring has been enabled.

2. The CFA is active.

3. CTCU temperature control law has been restored.

Operational Constraints:
--
Crew Occupancy During D1 Rack Rotation

For crew comfort, only one crewmember is allowed in Columbus when the D1 rack is tilted down.  Two crewmembers will be in the module during actual rack rotation.
--
Node 2 Air Temp Control

For crew comfort, Node 2 air temperature control is set at 22 degrees C (71.5 F) or less when rack is tilted.
1E.143.10.14.8.1 Activate Cabin Fan Assembly (CFA) [Without Monitoring]

Time to Complete:    00:03
Description:
The Cabin Fan Assembly 1 (CFA1) is reactivated at its preset speed by starting the CFA1 Activation Flight Automated Procedure (FLAP). Since only the CFA1 is active at this point in the sequence (IMV Fans are inactive), monitoring of the air loop performance cannot be started.  Monitoring will be started later, after the IMV fans have been reactivated.

1E.143.10.14.8.1.1
Verify Power to CFA1

Description:

This procedure verifies that the PDU1 power outlet (# 23) to CFA1 is active.

Command/Telemetry PUI:

Name:    PDU1_Fan_Pwr_Bus_On_Off_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:  ON 

1E.143.10.14.8.1.2
Activate CFA1 via FLAP

Note:

FDIR for CFA1 will be activated via FLAP once IMV established.

Command/Telemetry PUI:

Name:    CFA1_Pwr_On_AP
PUI:    N/A (Performed by Col-CC or PWS only)

1E.143.10.14.8.1.3
Verify CFA1 Activated

Command/Telemetry PUI:

Name:    CFA1_Pwr_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   ON

Name:    CFA1_Fan_Speed_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   between 10036-10742 RPM

Name:    CFA1_Delta_P_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value:   between 762-1010 Pa

1E.143.10.14.8.2 Reactivate ISFA without Monitoring

Description:

The fan speed for the ISFA is set, and then the ISFA is activated.  Monitoring of the ISFA will be enabled later in this procedure.

1E.143.10.14.8.2.1  Set ISFA Speed

Description:

This task sets the ISFA speed range to 9991 - 10697 rpm prior to its reactivation.

1E.143.10.14.8.2.1.1 Set ISFA Speed Arm Command

Command/Telemetry PUI:

Name:    ISFA_SPEED_SET_ACS_Start_ARM_VTC2_INST
PUI:    EMDI02ES2596K

1E.143.10.14.8.2.1.2 Send ISFA Speed Fire Command

Command/Telemetry PUI:

Name:    ISFA_SPEED_SET_ACS_Start_VTC2_INST_Tmplt
PUI:    EMDI02ES2597K

1E.143.10.14.8.2.2 Reactivate ISFA

Command/Telemetry PUI:

Name:    ISFA_On_VTC2_INST
PUI:    EMDI02ES1018K 
1E.143.10.14.8.2.3 Verify ISFA Enabled

Command/Telemetry PUI:

Name:    ISFA_Pwr_Stat_VTC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ON

Name:    ISFA_Fan_Temp_VTC
PUI:    N/A (Performed by Col-CC only)

Command/Expected Value: below 35°C

Name:    ISFA_Fan_Speed_VTC
PUI:    EMEF04SW1020R

Command/Expected Value: 9991 - 10697 rpm
Name:    ISFA_Delta_P_VTC
PUI:    EMEF04SW1000P

Command/Expected Value: 838 - Pa

1E.143.10.14.8.3 Reactivate IRFA without Monitoring

Description:

The IRFA fan speed is set, and then the IRFA is activated.  Monitoring of the IRFA will be enabled later in this procedure.

1E.143.10.14.8.3.1  Set IRFA Speed

Description:

This task sets the IRFA speed range to 8413 - 9137 rpm prior to its reactivation.

1E.143.10.14.8.3.1.1 Set IRFA Speed Arm Command

Command/Telemetry PUI:

Name:    IRFA_SPEED_SET_ACS_Start_ARM_VTC1_INST
PUI:    EMDI01ES2596K

1E.143.10.14.8.3.1.2 Send IRFA Speed Fire Command

Command/Telemetry PUI:

Name:    IRFA_SPEED_SET_ACS_Start_VTC1_INST_Tmplt
PUI:    EMDI01ES2597K

1E.143.10.14.8.3.2 Enable IRFA

Command/Telemetry PUI:

Name:    IRFA_On_VTC1_INST
PUI:    EMDI01ES1024K

1E.143.10.14.8.3.3 Verify IRFA Enabled

Command/Telemetry PUI:

Name:    IRFA_Pwr_Stat_VTC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ON

Name:    IRFA_Fan_Temp_VTC
PUI:    N/A (Performed by Col-CC only)

Command/Expected Value: below 35°C
Name:    IRFA_Fan_Speed_VTC
PUI:    EMEF03SW1020R

Command/Expected Value: 8413 - 9137 rpm
Name:    IRFA_Delta_P_VTC
PUI:    EMEF03SW1000P

Command/Expected Value: 380 - 558 Pa

1E.143.10.14.8.4   Activate Cabin Fan Assembly (CFA) - Final

Time to Complete:
00:02

Description:
After activation of the IMV Supply and Return Fan, the final reconfiguration of the Cabin Fans can be performed.  This procedure initiates the Flight Automated Procedure (FLAP) dedicated to final CFA activation, which adjusts the Cabin Fan speed to the appropriate level and begins the monitoring of the cabin loop performance. This monitoring will trigger the related automatic FDIR process in case of malfunctions within the air loop.  Additionally, this procedure enables IMV monitoring.

1E.143.10.14.8.4.1  Perform Final CFA Activation via FLAP 

Description:

This FLAP will first verify that the CFA is available for activation.  It will then set the CMU analogue outlet driver to the CFA speed.  DMS monitoring of these parameters, and of the Humidity Sensor parameters, is enabled.

Command/Telemetry PUI:

Name:    CFA1_Activation_AP
PUI:    N/A (Performed by Col-CC or PWS only)

1E.143.10.14.8.4.2
Verify CFA Parameters Correct

Command/Telemetry PUI:

Name:    CFA1_Delta_P_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: between 760-1010 Pa

Name:    CFA1_EU_Sec_Voltage_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: between 11.3 – 14.7 V

Name:    CFA1_EU_Temp_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: <40°C

Name:    CFA1_Fan_Speed_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: between 10000-10600 RPM

Name:    CFA1_Fan_Temp_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: <33°C

Name:    CFA1_Input_Current_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: between 0.797-1.187 A

Name:    CFA1_Input_Voltage_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: <132.6 V

Name:    CFA1_Pwr_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ON

Name:    AFS1_Cab_Air_Massflow_MVD
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: 418 +/- 81 m3/h

1E.143.10.14.8.4.3  Enable IMV Monitoring via FLAP 

Description:

This FLAP will enable IMV monitoring, including EWACS monitoring.

Command/Telemetry PUI:

Name:    IMV_Ena_Fan_Mon_AP
PUI:    N/A (Performed by Col-CC or PWS only)

1E.143.10.14.8.4.4  Verify IMV Parameters Correct 

Command/Telemetry PUI:

Name:    SFA_Fan_Speed_MVD
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ENABLED

Name:    ISFA_Delta_P_MVD
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ENABLED

Name:    ISFA_Input_Current_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ENABLED

Name:    IRFA_Fan_Speed_MVD
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ENABLED

Name:    IRFA_Delta_P_MVD
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ENABLED

Name:    IRFA_Input_Current_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ENABLED

1E.143.10.14.8.4.5  Activate VTC Monitoring for Airflow Sensors

Description:

This procedure activates VTC monitoring for both Airflow Sensors (AFS).  NASA FCT will be informed of the C&W annunciation activation, and a request will be made to enable the C&W system on the USOS. Warnings will be generated if there is a loss of cabin air circulation.

1E.143.10.14.8.4.5.1  Activate VTC Monitoring for AFS 1

Command/Telemetry PUI:

Name:    AFS1_Cab_Air_Massflow_Mon_Ena_VTC1_INST
PUI:    EMDI01ES4100K

1E.143.10.14.8.4.5.2  Verify VTC Monitoring Activated for AFS 1

Command/Telemetry PUI:

Name:    AFS1_Cab_Air_Massflow_Monitoring_Ena_VTC
PUI:    EMEA01SW1003J

Command/Expected Value: ENABLED

1E.143.10.14.8.4.5.3  Activate VTC Monitoring for AFS 2

Command/Telemetry PUI:

Name:    AFS2_Cab_Air_Massflow_Mon_Ena_VTC2_INST
PUI:    EMDI02ES4100K

1E.143.10.14.8.4.5.4  Verify VTC Monitoring Activated for AFS 2

Command/Telemetry PUI:

Name:    AFS2_Cab_Air_Massflow_Monitoring_Ena_VTC
PUI:    EMEA02SW1003J

Command/Expected Value: ENABLED

1E.143.10.14.8.5 Activate Cabin Temperature Control Law

Description:

Active temperature control is restored to Columbus by switching the CTCU (that was active prior to the rack tilting) from Idle Mode to Active Mode.

1E.143.10.14.8.5.1 Send Activate Cabin Temperature Control Law Command

Command/Telemetry PUI:

Name:    CTCU1_Temp_Cntl_Ena_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

1E.143.10.14.8.5.2 Verify CTCU1 in Active Mode

Command/Telemetry PUI:

Name:    CTCU1_Health_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ACTIVE

Name:    CTCU1_TCV_Cntl_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ENABLED

Name:    CTCU1_Cntl_Loop_Stat_DMC
PUI:    N/A (Performed by Col-CC or PWS only)

Command/Expected Value: ENABLED

1E.143.10.14.9
Restore Upper Left Attach Mechanism

Description:

The upper left rack attach mechanism is returned to the launch configuration.

1E.143.10.14.9.1
Retrieve Assembled Tool

Description:

The crew retrieves the assembled tool (Ratchet, 6” long 3/8” hex head).

1E.143.10.14.9.2
Verify Knee Brace Engages Upper Attachment

Description:

The crew visually verifies that the knee brace is seated correctly in the upper attachment mechanism.

1E.143.10.14.9.3
Engage Pin

Description:

The crew engages the locking pin by turning the drive mechanism one turn CW.

1E.143.10.14.9.4
Engage Locking Screw

Description:

The crew turns the locking screw CW until a positive stop is felt.

1E.143.10.14.10
Restore Upper Right Attach Mechanism

Description:

The crew restores the upper right attach mechanism.

Repeat steps 1E.143.10.14.9 Restore Upper Left Attach Mechanism to engage the upper right attach mechanism.
1E.143.10.14.11
Remove Left Pivot Bracket

Description:

The left pivot bracket is removed from the D1 rack location.

1E.143.10.14.11.1
Release D1 Lower Left Latching Mechanism

Description:

The crew loosens the Pivot Mechanism Knob by one turn CCW.

1E.143.10.14.11.2
Lock D1 Latching Mechanism

Description:

The crew locks the latching mechanism down by snugging the Pivot Mechanism Knob CW.

1E.143.10.14.11.3
Retrieve Assembled Tool from Caddy

Description:

The crew retrieves the assembled tool (Ratchet, 6” long 3/8” hex head, (30-200 in-lbs) Torque Wrench).

1E.143.10.14.11.4
Unscrew Left Pivot Bracket Captive Bolt

Description:

The crew loosens the captive bolt of the left pivot bracket.

1E.143.10.14.11.5
Remove Left Pivot Bracket

Description:

The pivot bracket is pulled from the standoff.

1E.143.10.14.11.6
Store Assembled Tool in Tool Caddy

Description:

The crew returns the assembled tool to the tool caddy.

1E.143.10.14.11.7
Release Lower Left Latching Mechanism

Description:

The crew turns the pivot mechanism knob CCW to release it.

1E.143.10.14.11.8
Lock D1 Lower Left Latching Mechanism

Description:

The crew locks the latching mechanism by turning the pivot mechanism knob one turn.

1E.143.10.14.12
Remove Right Pivot Bracket

Desciption:

Repeat steps 1E.143.10.14.11 Remove Left Pivot Bracket to remove the right pivot bracket.
1E.143.10.14.13
Restore Lower Launch Restraints
Description:

The lower pivot brackets are engaged on the D1 rack.

1E.143.10.14.13.1
Retrieve Assembled Tool from Caddy

Description:

The crew retrieves the assembled tool (Ratchet, 6” long 3/8” hex head, (30-200 in-lbs) Torque Wrench).

1E.143.10.14.13.2
Remove Left Locking Screw

Description:

The crew unscrews the locking screw from the lower left attachment mechanism, and stows it in the tool caddy.

1E.143.10.14.13.3
Engage Lower Left Restraint

Description:

Using the tool, the crew turns the drive rod of the lower left restraint approximately 12 times, or until a positive stop is felt

1E.143.10.14.13.4
Retrieve Left Screw from Tool Caddy

Description:

The crew retrieves the locking screw from the tool caddy.

1E.143.10.14.13.5
Engage Left Locking Screw

Description:

The crew installs the locking screw and turns it until tight.

1E.143.10.14.13.6
Remove Right Locking Screw

Description:

The crew unscrews the locking screw from the lower right attachment mechanism, and stows it in the tool caddy.

1E.143.10.14.13.7
Engage Lower Right Restraint

Description:

Using the tool, the crew turns the drive rod of the lower right restraint approximately 12 times, or until a positive stop is felt

1E.143.10.14.13.8
Retrieve Right Screw from Tool Caddy

Description:

The crew retrieves the locking screw from the tool caddy.

1E.143.10.14.13.9
Engage Right Locking Screw

Description:

The crew installs the locking screw and turns it until tight.

1E.143.10.14.13.10
Place Tool in Tool Caddy

Description:

The assembled tool is placed in the tool caddy.

1E.143.10.14.14
Retrieve Gap Closures from Temp Stow Location

Description:

The four D1 rack gap closures are removed from their temporary stowage location.  Two are long closures and two are short closures.

Note: 
Installation of Gap Closures is not time-critical and the activity may be deferred to a later time.

1E.143.10.14.15
Install Gap Closures Around D1 Rack

Description:

The two long closures (P/N 9236CA101) are installed on the left and right side of the rack.  The two short closures are installed on the top (P/N 9236CA105) and bottom (P/N 9236CA107) of the rack.  


1E.143.10.14.16
Remove Adjustable Tether from A1 Rack

Description:
The adjustable tether is disengaged from the A1 rack.

1E.143.10.14.17
Remove Two Eyelets from A1 Rack

Description:
The two eyelets are removed from the seat track on the A1 rack.

1E.143.10.14.18
Return Eyelets and Adjustable Tether to Stowage

Description:
The eyelets are adjustable tether are returned to temporary stowage.

1E.143.11    Reconfigure Tool 

Time to Complete:    00:03
Description:

Remove the T30 Torx® Head from the assembled 4-20 Nm Torque Wrench and assemble the Ratchet Wrench, 1/4” Drive, 102mm extension, and the T30 Torx® Head for use in removing the D2 floor panels.

1E.143.12   Remove D2 Aft Floor Panel

Time to Complete:    00:12
Description:

A portable handle is installed on the floor panel, its nine captive screws are removed, and the floor panel is temp stowed under the D1 Rack adjustable tether.

1E.143.12.1   Install Portable Handle

Description:

The portable handle is retrieved from the Columbus Tool Bag and installed on the seat track on the floor panel.

1E.143.12.2   Unscrew Captive Bolts

Description:

Using the assembled T30 Torx® Head tool (with ratchet wrench set to “L” position) unscrew the nine captive bolts.

1E.143.12.3   Remove Panel

Description:

Grab the portable handle and remove the floor panel from its seat.  

1E.143.12.4   Remove Portable Handle

Description:

Remove the portable handle from the floor panel and stow in the Columbus Tool Bag.

1E.143.12.5   Temp Stow Panel

Description:

Restrain the floor panel under the adjustable tether on the D1 rack.

1E.143.13   Remove D2 Forward Floor Panel

Time to Complete:    00:12

Description:

A portable handle is installed on the floor panel, its nine captive screws are removed, and the floor panel is temp stowed under the D1 Rack adjustable tether.

1E.143.13.1   Install Portable Handle

Description:

The portable handle is retrieved from the Columbus Tool Bag and installed on the seat track on the floor panel.

1E.143.13.2   Unscrew Captive Bolts

Description:

Using the assembled T30 Torx® Head tool (with ratchet wrench set to “L” position) unscrew the nine captive bolts.

1E.143.13.3   Remove Panel

Description:

Grab the portable handle and remove the floor panel from its seat.  

1E.143.13.4   Remove Portable Handle

Description:

Remove the portable handle from the floor panel and stow in the Columbus Tool Bag.

1E.143.13.5   Temp Stow Panel

Description:

Restrain the floor panel under the adjustable tether on the D1 rack.

1E.143.14   Stow Tools in D2 Rack

Time to Complete:    00:06
Description:

Return tools and other aides to Tool Kit and Tethers bag inside the D2 rack FSSP. The Tool Caddy is also stowed in the D2 rack. 

1E.143.14.1   Stow Tools in D2 Rack FSSP Tool Kit

Description:

Return 4mm Hex Head, 5mm Hex Head, T-handle, 3/8” to ¼” adapter, ¼” to 3/8” adapter, 455mm extension, and 4mm Flat Screwdriver to Tool Kit inside the D2 rack FSSP.
1E.143.14.2   Stow Tethers in D2 Rack FSSP Tethers Bag

Description:

Retrieve the two adjustable tethers, two eyelets, and the Velcro strips from the Tool Caddy and stow in the Tethers Bag in the D2 rack FSSP.

1E.143.14.3   Stow Tool Caddy in D2 Rack 

Description:

Retrieve Tool Caddy and stow in the storage bag in the D2 rack.

1E.143.15   Reinstall D2 Rack Forward Floor Panel

Time to Complete:    00:16
Description:

The portable handle is installed and the D2 Rack Forward Floor Panel is reinstalled on the subsystem rack.
1E.143.15.1    Retrieve Floor Panel

Description:

Retrieve the floor panel from its temporary stowage on the D1 rack.
1E.143.15.2    Tighten Captive Bolts

Description:

Using the assembled T30 Torx® Head tool (with ratchet wrench set to “R” position) screw nine captive bolts to the structure.  No torque is applied in this step.

1E.143.15.3   Reconfigure Tool

Description:

Remove the T30 Torx® Head and 102mm extension from the assembled Ratchet Wrench tool and assemble the 4-20 Nm Torque Wrench, Ratchet Tool, 102mm extension, and the T30 Torx® Head for use in torquing the Rack Floor Panels captive bolts.

1E.143.15.4   Torque Captive Bolts

Description:

Using the assembled 4-20 Nm Torque Wrench (torque value set at 5 Nm) tighten the four captive bolts.

1E.143.15.5   Remove Portable Handle

Description:

The Portable Handle is removed from the seat track.

1E.143.16
Reconfigure Tool

Description:

Remove the T30 Torx® Head and 102mm extension from the assembled 4-20 Nm Torque Wrench tool and assemble the Ratchet Wrench, 102mm extension, and the T30 Torx® Head for use in reinstalling the Rack Floor Panels.

1E.143.17   Reinstall D2 Rack Aft Floor Panel

Time to Complete:    00:16
Description:

The portable handle is installed and the D2 Rack Aft Floor Panel is reinstalled on the subsystem rack.
1E.143.17.1   Install Portable Handle

Description:

The Portable Handle is installed on the rack floor panel to be installed.
1E.143.17.2    Retrieve Floor Panel

Description:

Retrieve the floor panel from its temporary stowage on the D1 rack.

1E.143.17.3    Tighten Captive Bolts

Description:

Using the assembled T30 Torx® Head tool (with ratchet wrench set to “R” position) screw nine captive bolts to the structure.  No torque is applied in this step.

1E.143.17.4   Reconfigure Tool

Description:

Remove the T30 Torx® Head and 102mm extension from the assembled Ratchet Wrench tool and assemble the 4-20 Nm Torque Wrench, Ratchet Tool, 102mm extension, and the T30 Torx® Head for use in torquing the Rack Floor Panels captive bolts.

1E.143.17.5   Torque Captive Bolts

Description:

Using the assembled 4-20 Nm Torque Wrench (torque value set at 5 Nm) tighten the four captive bolts.

1E.143.17.6   Remove Portable Handle

Description:

The Portable Handle is removed from the seat track.

1E.143.17.7   Remove Portable Handle

Description:

The Portable Handle is removed from the seat track.

1E.143.18   Install Banisters

Time to Complete:    00:40
Description:

Four banisters stored in rack bays A1 and F1 are installed in their on-orbit locations.
1E.143.18.1   Remove Banister Portion from Lower Longeron in Rack Bay A1

Description:

Remove the four quick release pins attaching the brackets to the longeron and remove the banister portion.  Each storage bracket is identical and is divided into two parts that separate once the quick release pins are removed.

1E.143.18.2   Install Banister Portion on D1 Rack

Description:

Making sure that both clamping bushings are retracted and locked, insert the attachment mechanisms into the seat tracks without engaging the clamping bushings.  Slide the banister to its desired position and rotate both clamping bushings (one at a time) to the unlock position in order to engage the seat track.  Turn the knobs until finger-tight to lock the two mechanisms.

1E.143.18.3   Stow Storage Brackets

Description:

Reassemble the two storage brackets with their quick release pins and stow the brackets in the Trash Bag.  Storage brackets will be returned to ground.  (Bracket:  P/N 9120CA151 (Qty=2); Note:  bracket assembly consists of two pieces and two quick release pins.) 

1E.143.18.4   Remove Banister Portion from Upper Longeron in Rack Bay A1

Description:

Remove the four quick release pins attaching the brackets to the longeron and remove the banister portion.  Each storage bracket is identical and is divided into two parts that separate once the quick release pins are removed.

1E.143.18.5   Install Banister Portion on D2 Rack

Description:

Making sure that both clamping bushings are retracted and locked, insert the attachment mechanisms into the seat tracks without engaging the clamping bushings.  Slide the banister to its desired position and rotate both clamping bushings (one at a time) to the unlock position in order to engage the seat track.  Turn the knobs until finger-tight to lock the two mechanisms.

1E.143.18.6   Stow Storage Brackets

Description:

Reassemble the two storage brackets with their quick release pins and stow the brackets in the Trash Bag.  Storage brackets will be returned to ground.  (Bracket:  P/N 9120CA151 (Qty=2); Note:  bracket assembly consists of two pieces and two quick release pins.) 

1E.143.18.7   Remove Banister Portion from Lower Longeron in Rack Bay F1

Description:

Remove the four quick release pins attaching the brackets to the longeron and remove the banister portion.  Each storage bracket is identical and is divided into two parts that separate once the quick release pins are removed.

1E.143.18.8   Install Banister Portion on D3 Rack

Description:

Making sure that both clamping bushings are retracted and locked, insert the attachment mechanisms into the seat tracks without engaging the clamping bushings.  Slide the banister to its desired position and rotate both clamping bushings (one at a time) to the unlock position in order to engage the seat track.  Turn the knobs until finger-tight to lock the two mechanisms.

1E.143.18.9   Stow Storage Brackets

Description:

Reassemble the two storage brackets with their quick release pins and stow the brackets in the Trash Bag.  Storage brackets will be returned to ground.  (Bracket:  P/N 9120CA151 (Qty=2); Note:  bracket assembly consists of two pieces and two quick release pins.)  
1E.143.18.10   Remove Banister Portion from Upper Longeron in Rack Bay F1

Description:

Remove the four quick release pins attaching the brackets to the longeron and remove the banister portion.  Each storage bracket is identical and is divided into two parts that separate once the quick release pins are removed.

1E.143.18.11   Install Banister Portion on D4 Rack

Description:

Making sure that both clamping bushings are retracted and locked, insert the attachment mechanisms into the seat tracks without engaging the clamping bushings.  Slide the banister to its desired position and rotate both clamping bushings (one at a time) to the unlock position in order to engage the seat track.  Turn the knobs until finger-tight to lock the two mechanisms.

1E.143.18.12   Stow Storage Brackets

Description:

Reassemble the two storage brackets with their quick release pins and stow the brackets in the Trash Bag.  Storage brackets will be returned to ground.  (Bracket:  P/N 9120CA151 (Qty=2); Note:  bracket assembly consists of two pieces and two quick release pins.) 
1E.143.19   Temp Stow Trash Bag With Storage Brackets 

Time to Complete:    00:05
Description:

Transfer the trash bag to location determined by NASA in Node 2 for temporary storage.  Support brackets will be returned to the ground.
1E.143.20   Verify Contents of Tool Bag

Time to Complete:    00:03
Description:

The Tool Bag shall contain the following tools:


Portable Handle (1)


Adjustable Tether (1)


Eyelets (2)


Ratchet Wrench, 1/4” Drive (1)


4-20 Nm Torque Wrench (1)


Ratchet Tool, 1/4” Drive (1)


102mm extension, 1/4” Drive (1)


T30 Torx® Head, 1/4” Drive (1)


13mm Socket, 1/4” Drive (1)


ISPR Pivot Brackets (1 left and 1 right)


Velcro Tethers (2)
1E.143.21   Stow Columbus Tool Bag

Time to Complete:    00:02
Description:

The Columbus Tool Bag is attached to a Velcro area on the starboard cone FDS covers.

1E.143.22   Cleanup Columbus Cabin

Time to Complete:    00:15
Description:

Inspect Columbus for loose or missing hardware and for any items needing to be transferred to Node 2 for storage, return, or disposal.
Operational Requirements:

--   
RETURN of Storage Brackets

Stowage shall be made available for the return of eight storage banister brackets (P/N 9120CA151 (Qty=8)).

3.6.149 Crew Off Duty

1E.144    Crew Off Duty

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.150 Exchange 2 Powered MLEs between the Orbiter and Station (4 crew-hours)

1E.145    Exchange 2 Powered MLEs between the Orbiter and Station (4 crew-hours)

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.151 Transfer 5 Passive MLEs between the Orbiter and Station (2 crew-hours)

1E.146    Transfer 5 Passive MLEs between the Orbiter and Station (2 crew-hours)

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.152 Reconfigure Columbus Payloads for Nominal On-Orbit Operation

1E.147 
Reconfigure Columbus Payloads for Nominal On-Orbit Operation

Time to Complete:    06:12

Resp Org:    ESA/EADS
Description:
ISPRs (EPM, BIOLAB, FSL, and EDR) are relocated from their launch positions to their on-orbit positions.  Additional configuration tasks are done to complete rack installation.  

[Part numbers for hardware referenced within this function have been updated per closed issues SIR10-0050 (K-BARs and capture mechanisms) and SIR10-0051 (rack ground straps).  Rack topology has been updated per closed issue SIR10-0035.]

Initial Conditions:
1. The center aisle is free from obstructions.

2. One banister section is installed on the rack in the overhead and D4 locations.

3. At least one handrail is installed on the overhead racks on and on the partition posts.

4. One adjustable tether is installed on the D2 rack.

5. OA2 and OF2 diagonal rods are in place in the O2 standoff.
6. EPM, BIOLAB, FSL, and EDR ISPRs are in their launch locations with launch retraints installed and utilities are not connected.
Final Conditions:
1. Launch restraints have been disengaged and EPM, BIOLAB, FSL and EDR ISPRs have been relocated from their launch locations and installed in their operational locations in Columbus.

2. Three partition posts have been relocated.

3. Eight sets of pivot brackets and three sets of K-BAR capture mechanisms are installed.

4. Each ISPR is outfitted with left and right K-BARs.

5. Each ISPR is grounded via a grounding strap.

6. Knee braces and the OA2 & OF2 diagonal rods have been removed from the empty rack bays and stowed for return to the ground.

Operational Constraints:

None

Assumptions:
None

Critical Issues:    

None

Resource Requirements: 

1.
Tools Required: 

Ratchet, 3/8” drive  (FM711)

6” x 3/8” hex head, 3/8” drive (FA12LE)

(30-200) Torque Wrench, 3/8” drive (SEG39128571-301)

5/32” hex head, 3/8” drive (FA5E)

Ratchet, 1/4” drive (TM830)

102 mm extension, 1/4” drive (P/N: Stahlwille 12240002)

13 mm socket, 1/4” drive  (P/N: Stahlwille)

10 mm combination wrench (Qty=2) (SOEXM10)

Operational Requirements:
--   
LAUNCH of Left Pivot Brackets

Stowage shall be made available in the Columbus module for the launch of eight (8) left pivot bracket assemblies.  (1100CA101-402)

--   
LAUNCH of Right Pivot Brackets

Stowage shall be made available in the Columbus module for the launch of eight (8) right pivot bracket assemblies. (1100CA101-401)

 --   
LAUNCH of Grounding Straps

Stowage shall be made available for the launch of fourteen (14) payload/stowage rack ground straps  (P/N: 3000CA001) [Note:  only five ground straps are used initially for the ISPRs launched in Columbus; the remainder will be used as Columbus is populated.]

--   
LAUNCH of K-BAR Left Capture Mechanisms

Stowage shall be made available for the launch of five (5) left K-BAR capture mechanisms (P/N683-62201-27))

--   
LAUNCH of K-BAR Right Capture Mechanisms

Stowage shall be made available for the launch of five (5) right K-BAR capture mechanisms. (P/N: 683-62201-28)

--   
LAUNCH of Left K-BARs


Stowage shall be made available for the launch of five (5) left K-BARs. (P/N 683-62201-3)

--   
LAUNCH of Right K-BARs


Stowage shall be made available for the launch of five (5) right K-BARs. (P/N 683-62201-4)

--   
RETURN of  Knee Braces to Ground


Stowage shall be made available in the Orbiter for the return on Flight 1E of four (4) sets of knee braces (P/N 683-50250-4), removed from the O1, O2, O4 and D4 locations.

--   
RETURN of  Diagonal Rods to Ground


Stowage shall be made available for the return of diagonal rods OA2 (Qty=1) and OF2 (Qty=1). (P/N B999400-008 (Qty=2))

Validation/Data Source Information:
--   
COL-RIBRE MA-0045, Chapter 5, Section 5.2.2, as of 27 January 2003, Figure 5.2.2-39: Columbus Final Configuration

--   
Columbus In-orbit Topology (Chart 2 from presentation: “Columbus Topology Baseline As Approved by the MPCB Wednesday, July 16, 2003”)

--   
Launch Configuration (Chart 4 from presentation “Internal Payload Integration”, presented at SIR 10 Kickoff)

1E.147.1
Prepare Empty Rack Bays

Description:

The A2, A3, and F1 rack bays are configured to accept an ISPR.  The partition posts are removed and stowed.  The ground straps, pivot brackets and the K-BAR capture mechanisms are then installed.  

Resource Requirements:

--   
Left Pivot Brackets

Three (3) left pivot bracket assemblies (1100CA101-402) are required to outfit empty rack bays in Columbus.
--   
Right Pivot Brackets

Three (3) right pivot bracket assemblies (1100CA101-401) are required to outfit empty rack bays in Columbus.
--   
K-BAR Left Capture Mechanisms

Three (3) left K-BAR capture mechanisms (P/N 683-62201-27) are required to outfit empty rack bays in Columbus.
--   
K-BAR Right Capture Mechanisms

Three (3) right K-BAR capture mechanisms (P/N 683-62201-28) are required to outfit empty rack bays in Columbus.
--   
Grounding Straps

Three (3) rack grounding straps (P/N: 3000CA001) are required to outfit empty rack bays in Columbus.
1E.147.1.1
Relocate Partition Posts 

Description:

The rack partition post(s) are removed from the rack bay where the rack is going, and installed at another bay.  

1E.147.1.1.1  Identify Partition Post To Be Removed

Description:

Identify the partition post(s) to be removed from the rack bay where rack is being located.

1E.147.1.1.2  Release Upper Post Attachment

Description:

Unlock and release the adjustable diameter pin from the upper standoff link.

1E.147.1.1.3  Release Lower Post Attachment

Description:

Unlock and release the adjustable diameter pin from the lower standoff link.

1E.147.1.1.4  Remove Partition Post

Description:

Remove the partition post from the two standoff links.

1E.147.1.1.5  Identify Position Post Install Location

Description:

Identify the partition post location.

1E.147.1.1.6  Install Partition Post

Description:

Install the partition post on the two standoff links.

1E.147.1.1.7  Lock Upper Partition Post

Description:

Insert and lock the upper adjustable diameter pin.

1E.147.1.1.8  Lock Lower Partition Post

Description:

Insert and lock the lower adjustable diameter pin.

Repeat steps 1E.147.1.1.1 Identify Partition Post through 1E.147.1.1.8 Lock Lower Partition Post for a second partition post if required.

1E.147.1.2
Install Pivot Brackets

Description:

The crew installs the left and right pivot brackets in the empty rack bay where the ISPR will be installed.  The pivot brackets allow the rack to rotate up and down.

1E.147.1.2.1  Retrieve Tool

Description:

Retrieve the assembled tool (Ratchet, 3/8” drive; 6”x3/8” hex head, 3/8” drive) from the tool caddy.

1E.147.1.2.2  Retrieve Left Pivot Bracket

Description:
Retrieve the left pivot bracket (P/N 1100CA101-402) from the temporary storage bag.

1E.147.1.2.3  Identify Left Pivot Bracket Install Location

Description:
Identify the link in the rack bay to be outfitted with the left pivot bracket.  (Note:  port link of the AD and OA standoff bays; starboard link for the FD standoff bays.)
1E.147.1.2.4  Install Pivot Bracket

Description:
Insert the pivot bracket into its seat on the standoff link.  The bracket is visually aligned with the link.

1E.147.1.2.5  Tighten Captive Bolt

Description:
Tighten the captive bolt on the pivot bracket until snug.

Repeat 1E.147.1.2.2 Retrieve Left Pivot Bracket through 1E.147.1.2.5 Tighten Captive Bolt for the right pivot bracket (P/N 1100CA101-401).   For right pivot bracket, install on starboard link of AD and OA standoff bays, port link of FD bays.

1E.147.1.2.6  Replace Ratchet Wrench with Torque Wrench

Description:
Replace the ratchet wrench with the 30-200 in-lbs torque wrench.

1E.147.1.2.7  Set Torque Value

Description:
Set the torque value at 76.7 in-lbs.

1E.147.1.2.8  Tighten Captive Bolt to Final Value

Description:
Tighten the captive bolt to 76.7 in-lbs.

Repeat step 1E.147.1.2.8 Tighten Captive Bolt to Final Value for the right pivot bracket.  
1E.147.1.2.9  Disassemble Tool

Description:

Disassemble the torque wrench and hex head and stow in the tool caddy.

1E.147.1.3
Install K-BAR Capture Mechanism

Description:

The crew installs the left and right K-BAR capture mechanisms on the upper links of the rack bay. 

1E.147.1.3.1  Retrieve Tool

Description:

Retrieve the assembled tool (Ratchet, 3/8” drive; 5/32” hex head, 3/8” drive) from the tool caddy.

1E.147.1.3.2  Retrieve Left Capture Mechanism

Description:

Retrieve the left capture mechanism (P/N 683-62201-27) from the temporary storage bag.

1E.147.1.3.3  Identify Capture Mechanism  Install Location

Description:

Identify the link in the rack bay to be outfitted.  (Note:  port link of the AD and OA standoff bays; starboard link for the FD standoff bays.)
1E.147.1.3.4  Install Capture Mechanism

Description:

Insert the capture mechanism pin into its seat on the standoff link.

1E.147.1.3.5  Tighten Captive Bolt

Description:

Tighten the captive bolt on the capture mechanism until snug.

Repeat steps 1E.147.1.3.2 Retrieve Left Capture Mechanism through 1E.147.1.3.5 Tighten Captive Bolt  for the right capture mechanism (P/N 683-62201-28).  For right capture mechanism, install on starboard link of AD and OA standoff bays, port link of FD bays.

1E.147.1.3.6  Replace Ratchet Wrench with Torque Wrench

Description:

Replace the ratchet wrench with the 30-200 in-lbs torque wrench.

1E.147.1.3.7  Set Torque Value

Description:

Set the torque value at 44.2 in-lbs.

1E.147.1.3.8  Tighten Captive Bolt to Final Value

Description:

Tighten the captive bolt to 44.2 in-lbs.

Repeat steps 1E.147.1.3.8 Tighten Captive Bolt to Final Value for the right capture mechanism.

1E.147.1.3.9  Disassemble Tool

Description:

Disassemble the torque wrench and hex head and stow in the tool caddy.

1E.147.1.4
Install Ground Strap

Description:

The crew installs the ISPR grounding strap at the empty rack bay location (O1, O2, A2, A3, or F1) where the rack will be installed.

1E.147.1.4.1  Assemble Tools

Description:

Assemble the tools.  (102 mm extension, 1/4” drive; ratchet wrench, 1/4” drive; 13 mm socket, 1/4” drive to extension)

1E.147.1.4.2  Set Ratchet

Description:

Set ratchet to the “R” position.

1E.147.1.4.3  Retrieve Ground Strap

Description:

Retrieve one ISPR ground strap (P/N 3000CA002) from the temporary storage bag.

1E.147.1.4.4  Identify Strap Location

Description:

Identify the grounding point on the utility plate of the rack bay to be outfitted.

1E.147.1.4.5  Insert Fastener into Utility Plate

Description:

The fastener of the ground strap is inserted into the utility plate on the standoff.

1E.147.1.4.6  Tighten Fastener

Description:

Rotate the quarter-turn fastener CW to lock.

Repeat step 1E.147.1.4.3 Retrieve Ground Strap through 1E.147.1.4.6 Tighten Fastener for the remaining rack bays.
1E.147.1.5
Relocate Crew Aids

Description:

The crew relocates the crew translations aids (banister, handrail and handhold) to support the release of the launch restraints and installation of the K-BARs.

1E.147.1.5.1  Remove Banister

Description:

Remove banister section from the ISPR.

1E.147.1.5.1.1  Loosen Locking Knobs

Description:

Unscrew the knobs to free the clamping bushings.

1E.147.1.5.1.2  Disengage Clamping Bushing

Description:

Pull the clamping bushing of one mechanism to disengage seat track and rotate 45 degrees to lock.

1E.147.1.5.1.3 Disengage Clamping Bushing

Description:

Pull the clamping bushing of the other mechanism to disengage seat track and rotate 45 degrees to lock.

1E.147.1.5.1.4 Slide Banister

Description:

Slide the banister until the shafts have disengaged the seat track.

1E.147.1.5.1.5 Remove Banister

Description:

Remove banister from the seat track.

1E.147.1.5.2  Install Banister

Description:

Install banister to the D2 rack.

1E.147.1.5.2.1  Check Clamping Bushings

Description:

Check that both clamping bushings are retracted and locked.

1E.147.1.5.2.2  Insert Banister on Seat Track

Description:

Insert the attachment mechanisms in the seat tracks without engaging the clamping bushings.

1E.147.1.5.2.3  Slide Banister

Description:

Slide the banister to the required position.

E.147.1.5.2.4  Engage Clamping Bushing

Description:

Rotate one clamping bush to unlock and engage the seat track.

E.147.1.5.2.5  Engage Clamping Bush

Description:

Rotate the other clamping bush to unlock and engage the seat track.

E.147.1.5.2.6  Tighten Locking Knobs

Description:

Screw the knobs until finger tight to lock the two mechanisms.

1E.147.1.5.3  Remove Handrail

Description:

Remove the handrail from the ISPR seat track on O2 bay.  The handrail has the same interface as the banister.

Repeat step 1E.147.1.5.1  Remove Banister to remove the handrail.

E.147.1.5.4  Install Handrail

Description:

Install the handrail from the O2 bay in a different location in the Columbus module.  The handrail has the same interface as the banister.

Repeat step 1E.147.1.5.2  Install Banister to install the handrail.

1E.147.1.5.5  Remove Handrail

Description:

Remove the handrail from the ISPR seat track.

Repeat step 1E.147.1.5.1  Remove Banister to remove the handrail.

1E.147.1.5.6  Install Handrail

Description:

Install the handrail across the ISPR.

Repeat step 1E.147.1.5.2  Install Banister to install the handrail.

1E.147.2
Relocate BIOLAB ISPR from O2 to A2

Description:

Rack launch restraints are released; pivot fittings and K-BARs are installed.  The diagonal rods and knee braces are removed from the rack bay.  Within Columbus, the BIOLAB rack is relocated from its launch location at O2 to the A2 location.  

Resource Requirements:

--   
Left Pivot Bracket

One (1) left pivot bracket assembly (1100CA101-402) is required to support rack relocation in Columbus.
--   
Right Pivot Bracket

One (1) right pivot bracket assembly (1100CA101-401) is required to support rack relocation in Columbus.
1E.147.2.1
PF.SODF.DISENGAGE LOWER LAUNCH RESTRAINTS

Description:

The crew releases the lower left and right launch restraints of the rack.

(SODF: ULF-1 AOP: TRANSFER: RACK OPS: MELFI RACK TRANSFER MPLM TO ISS: Steps 7.1-7.5:  Edition – 01/05/03)

1E.147.2.2
PF.SODF.INSTALL PIVOT FITTINGS

Description:

The crew installs pivot fittings at the rack location.  The fittings allow the rack to be easily rotated up and down about the base.

(SODF: 5A AOP: ASSEMBLY: LAB SETUP: LAB RELEASE RACK LAUNCH RESTRAINTS, Steps 12-15:  Edition – 12/20/00)

Deltas:

1. Right facing pivot fitting part number is 1100CA101-401.  Left facing pivot fitting part number is 1100CA101-402.

2. Torque value for the pivot bracket fastener is 44.2 in-lbs.

1E.147.2.3
PF.SODF.DISENGAGE UPPER ATTACH MECHANISMS

Description:

The crew disengages the right and left Upper Attach Mechanisms.  This is done to release the upper launch restraint and to allow for the installation of K-BAR fittings.

(SODF: ULF-1 AOP: TRANSFER: RACK OPS: MELFI RACK TRANSFER MPLM TO ISS: Steps 8.1-8.3:  Edition – 01/05/03)

1E.147.2.4
PF.SODF.INSTALL K-BARS

Description:

The crew installs the right and left K-BAR assembly to aid in future rack rotations.

(SODF: ULF-1 AOP: TRANSFER: RACK OPS: MELFI RACK TRANSFER MPLM TO ISS: Steps 9 and 10.1-10.6:  Edition – 01/05/03)

Deltas:    

Use K-BARs provided by ESA, which are part number 683-62201-3 (left), -4 (right).

1E.147.2.5 PF.SODF.PREPARE RACK FOR TRANSLATION

Description:

Any handrails or hardware is removed from the rack face.  The rack is rotated down.

(SODF: ULF-1 AOP: TRANSFER: RACK OPS: MELFI RACK TRANSFER MPLM TO ISS: Steps 11:  Edition – 01/05/03) 

Deltas:    

Replace “MELFI” with “BIOLAB Rack”.

1E.147.2.6
Remove Diagonal Rods

Resp Org:    ESA-EADS
Description:

Diagonal rods OA2 and OF2 are removed from the O2 rack bay.
Repeat step 1E.147.2.1 Remove Diagonal Rod on AD2 Standoff Bay for the OA2 and OF2 diagonal rods.

1E.147.2.7
PF.SODF.REMOVE KNEE-BRACES

Description:

The crew removes the knee brace assembly from the rack bay.

(SODF: 5A AOP: ASSEMBLY: LAB SETUP: LAB RELEASE RACK LAUNCH RESTRAINTS, Steps 27-33:  Edition – 12/20/00)

1E.147.2.8 PF.SODF.RACK TRANSLATION

Description:

The rack is relocated from its launch location to its final operational location.  The rack is installed on the pivot pins of the designated bay.

(SODF: ULF-1 AOP: TRANSFER: RACK OPS: MELFI RACK TRANSFER MPLM TO ISS: Steps 13-15:  Edition – 01/05/03) 

Deltas:    

Replace “MELFI” with “BIOLAB Rack”.
1E.147.2.9 PF.SODF.CONNECT RACK GROUNDING STRAP

Description:

The grounding strap is connected from the rack bay to the ISPR. 

(SODF: ULF-1 AOP: TRANSFER: RACK OPS: MELFI RACK TRANSFER MPLM TO ISS: Step 16:  Edition – 01/05/03) 

Deltas:

1. The following tools are used: Ratchet wrench 1/4” drive, 102mm extension (1/4” drive), 13mm socket (1/4” drive)
1E.147.2.10 PF.SODF.RACK FINAL INSTALLATION

Description:

The rack is rotated into its final operational position.

(SODF: ULF-1 AOP: TRANSFER: RACK OPS: MELFI RACK TRANSFER MPLM TO ISS: Steps 17-19:  Edition – 01/05/03) 

Deltas:    

Replace “Lab Standoff” with “Columbus Standoff”.
1E.147.3
Relocate EDR ISPR from D4 to F1

Description:

Rack launch restraints are released; pivot fittings are installed and K-BARs are installed.  Knee braces are removed from the rack bay.  Within Columbus, the EDR rack is relocated from its  launch location at D4 to the F1location.

Repeat steps 1E.147.2 Relocate BIOLAB ISPR from O2 to A2 for the EDR Rack to F1 bay.  
Note:  
Step 1E.147.2.6 Remove Diagonal Rods is not performed, as there are no diagonal rods at this location.
1E.147.4
Relocate EPM ISPR from O1 to A3

Description:

Rack launch restraints are released; pivot fittings and K-BARs are installed.  Knee braces are removed from the rack bay.  Within Columbus, the EPM rack is relocated from its launch location at O1 to the A3 location.

Repeat steps 1E.147.2 Relocate BIOLAB ISPR from O2 to A2 for the EPM Rack to the A3 bay.  
Note:  
Step 1E.147.2.6 Remove Diagonal Rods is not performed, as there are no diagonal rods at this location.
1E.147.5
Relocate FSL ISPR from O4 to O1

Description:

Rack launch restraints are released; pivot fittings and K-BARs are installed.  Knee braces are removed from the rack bay.  Within Columbus, the FSL rack is relocated from its launch location at O4 to the O1 location. 

Repeat steps 1E.147.2 Relocate BIOLAB ISPR from O2 to A2 for the FSL Rack to the O1 bay.  
Note:  
Step 1E.147.2.6 Remove Diagonal Rods is not performed, as there are no diagonal rods at this location.
1E.147.6
Install Soft Cover Partition

Description:

Partition Soft Covers are reinstalled on rack bays A1, F2, F3, O2, O4 and D4.  Covers are stowed in A4 and F4 Rack Bays.  

1E.147.6.1
Retrieve Partition Soft Covers
Description:

Retrieve the Partition Soft Covers from their temporary stowage location in rack bays A4 and F4.

1E.147.6.2
Reinstall Partition Soft Cover on Rack Bay A1

Description:

Reinstall Partition Soft Covers on Rack Bays A1.  

1E.147.6.2.1
Unroll Partition Soft Cover

Description:

Untie the Velcro strap and unroll the Partition Soft Cover.

1E.147.6.2.2
Remove Quick Release Pin from Upper Left Bracket

Description:

The quick release pin is removed from the bracket.

1E.147.6.2.3
Insert Upper Left Corner of Partition Soft Cover

Description:

The corner of the partition soft cover is inserted into the bracket.

1E.147.6.2.4
Insert and Lock Upper Left Quick Release Pin

Description:

Re-insert the quick release pin into the bracket.

1E.147.6.2.5
Remove Quick Release Pin from Upper Right Bracket

Description:

The quick release pin is removed from the bracket.

1E.147.6.2.6
Insert Upper Right Corner of Partition Soft Cover

Description:

The corner of the partition soft cover is inserted into the bracket.

1E.147.6.2.7
Insert and Lock Upper Right Quick Release Pin

Description:

Re-insert the quick release pin into the bracket.

1E.147.6.2.8
Remove Quick Release Pin from Lower Left Bracket

Description:

The quick release pin is removed from the bracket.

1E.147.6.2.9
Insert Lower Left Corner of Partition Soft Cover

Description:

The corner of the partition soft cover is inserted into the bracket.

1E.147.6.2.10
Insert and Lock Lower Left Quick Release Pin

Description:

Re-insert the quick release pin into the bracket.

1E.147.6.2.11
Remove Quick Release Pin from Lower Right Bracket

Description:

The quick release pin is removed from the bracket.

1E.147.6.2.12
Insert Lower Right Corner of Partition Soft Cover

Description:

The corner of the partition soft cover is inserted into the bracket.

1E.147.6.2.13
Insert and Lock Lower Right Quick Release Pin

Description:

Re-insert the quick release pin into the bracket.

Repeat steps 1E.147.6.2.1 Unroll Partition Soft Cover through 1E.147.6.2.13 Insert and Lock Lower Right Quick Release Pin to reinstall the next partition soft cover at rack locations A2, F2, F3, O2, O4, and D4.

3.6.153 Perform Activation and Minimum Checkout of ISPRs
1E.148    Perform Activation and Minimum Checkout of ISPRs
Resp Org:    ESA/EADS
Description:

The BIOLAB (A2), Fluid Science Laboratory (O1), European Physiology Module (A3) and European Drawer (F1) Racks are activated and a minimum system checkout is performed to verify connectivty.  Before the rack jumpers can be connected, the WFS valves to each rack location must be closed.  The jumpers for each rack are connected, the WFS valve to that rack opened, and then that particular rack is activated.  The lower ZSR of the ETC is also deployed.
Racks will be activated individually by rack as utilities are connected, as long as there are no power inhibit constraints.

[Payload activation procedures updated per issue SIR10-0035; Payload checkout procedures updated to include TCS leak check per closed issue SIR10-0054; Part numbers for UIP connector caps updated per closed issue SIR10-0055.]

Initial Conditions:

1. Launch restraints have been disengaged and the four ISPRs have been relocated from their launch locations and installed in their operational locations in Columbus.

2. The WLSOV at each rack interface is closed.

3. The WFSV at each rack is open.

4. Columbus command and monitoring capabilities are available.  
5. ISPR jumper connectors are protected.
Final Conditions:

1. All ISPR jumpers are installed.

2. The WFSV at each rack is open (prior to ISPR activation).

3. All system services from the standoff to the ISPRs are available. The payloads have been activated and checked out, and are now inactive.

Operational Constraints:
-- 
WFSV Closure

WFSVs must be closed before connecting TCS lines and opened afterward, at ISPR activation, to ensure continuity of the water loops.

-- 
WPA Accumulator Pressure Control Enabled
WPA accumulator pressure control must be enabled prior to activation of the ISPR racks in order to prevent overpressurization of the loop in the event of an abnormal increase in the water temperature.

-- 
Command and Monitoring

Columbus command and monitoring capabilities must be available to support ISPR utility connections.

--
Activation Priority

ESA Payloads desires that the ISPR racks be activated in the following order of priority:  1) BIOLAB, 2) FSL, 3) EPM, 4) EDR.

--
PDU Outlets

Installation of racks at the A3 and F3 locations requires deactivation of the PDU outlets prior to connection of rack utilities. This may have an impact on external payloads.

--  
FSL Activation

The activation of the rack shall not be done prior completion of FSL rear setup, front launch fixtures removal and installation of FSL additional equipment must be completed before the FSL rack is activated. 

--
FSL UIP Connections
FSL should be connected in the following order:  TCS Inlet/Outlet, J16, J1, J2, J43, J3, J4, J46.

--  
EDR Activation

To avoid potential hazard, water loop jumpers must be connected and inspected prior to EDR activation.

--
EPM UIP Connections


EPM should be connected in the following order:  TCS Inlet/Outlet, J43, J16, J3, J4, J46, J47, J1, J2.
Assumptions:
None

Critical Issues:    

None

Resource Requirements:
1. Tools Required:
TBD – ESA Payloads
Operational Requirements:
--   
RETURN of Connector Caps to Ground

Stowage shall be made available for the following UIP connector caps.

	Part Number
	Per Rack
	Total

	NATC-RPC-11
	3
	15

	NATC-RPC-13
	2
	10

	NATC-RPC-15
	3
	15

	NATC-RPC-17
	1
	5

	NATC-RPC-25
	2
	10


Validation/Data Source Information:
--   
COL-RIBRE MA-0045, Chapter 5, Section 5.2.2, as of 27 January 2003, Figure 5.2.2-39: Columbus Final Configuration
--
FSL On-Board Operations Manual, FSL-MA-AI-0004 (Draft - under review)
--
EPM On-Board Operations Manual, EPM-OHB-MAN-0002 (Draft Issue 1- under review)
1E.148.1  Close WFSVs

Description:

WFSV2 (A2 rack bay – BIOLAB rack bay), WFSV8 (F1 rack bay – EDR), WFSV4 (A3 rack bay – EPM), and WFSV9 (O1 Rack Bay - FSL) are closed to prepare for the TCS connections.

Operational Constraints:
-- 
WFSVs must be closed before connecting TCS lines and opened afterward, at ISPR activation, to ensure continuity of the water loops.

1E.148.1.1    Close WFS Valve 2 (A2 Rack Bay – BIOLAB)

1E.148.1.1.1    Send Command to Close WFS Valve 3

Command/Telemetry PUI:

Name:  \TCS\WOOV_A2\CLOSE2

PUI:  N/A-Available in Col-CC or PWS only

1E.148.1.1.2    Confirm WFS Valve 2 Closed

Command/Telemetry PUI:

Name:  TCS\WOOV_A2\PO S_CLOS_STS2 
PUI:  N/A-Available in Col-CC or PWS only

Command/Expected Value:  CLOSED
1E.148.1.2    Close WFS Valve 8 (F1 Rack Bay - EDR)

1E.148.1.2.1    Send Command to Close WFS Valve 8

Command/Telemetry PUI:

Name:  \TCS\WOOV_F1\CLOSE2

PUI:  N/A-Available in Col-CC or PWS only

1E.148.1.2.2    Confirm WFS Valve 8 Closed

Command/Telemetry PUI:

Name:  \TCS\WOOV_F1\PO S_CLOS_STS2
PUI:  N/A-Available in Col-CC or PWS only

Command/Expected Value:  CLOSED
1E.148.1.3    Close WFS Valve 4 (A3 Rack Bay - EPM)

1E.148.1.3.1    Send Command to Close WFS Valve 4
Command/Telemetry PUI:

Name:  \TCS\WOOV_A3\CLOSE2

PUI:  N/A-Available in Col-CC or PWS only

1E.148.1.3.2    Confirm WFS Valve 4 Closed

Command/Telemetry PUI:

Name:  \TCS\WOOV_A3\PO S_CLOS_STS2
PUI:  N/A-Available in Col-CC or PWS only

Command/Expected Value:  CLOSED
1E.148.1.4    Close WFS Valve 9 (O1 Rack Bay - FSL)

1E.148.1.4.1    Send Command to Close WFS Valve 9
Command/Telemetry PUI:

Name:  \TCS\WOOV_O1\CLOSE2

PUI:  N/A-Available in Col-CC or PWS only

1E.148.1.4.2    Confirm WFS Valve 9 Closed

Command/Telemetry PUI:

Name:  \TCS\WOOV_O1\PO S_CLOS_STS2
PUI:  N/A-Available in Col-CC or PWS only

Command/Expected Value:  CLOSED
1E.148.2
Connect Rack Utilities to BIOLAB Rack

Description:

Rack utilities are connected to the BIOLAB Rack.

Operational Constraints:
-- 
WFSVs must be closed before connecting TCS lines and opened afterward, at ISPR activation, to ensure continuity of the water loops.

1E.148.2.1  Identify the GN2 Connector on the AD3 Standoff

Description:

Identify the GN2 connector for the cap that will be removed.

1E.148.2.2  Remove Protective Cap

Description:

Rotate the protective cap CCW (about 2 turns) to disengage it from the UIP GN2 connector.

1E.148.2.3  Stow Protective Cap

Description:

Stow the protective cap in the storage/trash bag.

1E.148.2.4  Remove Caps from GN2 Jumper

Resp Org:    ESA Payloads

1E.148.2.5  Connect GN2 Jumper to AD3 Standoff UIP

Resp Org:    ESA Payloads

1E.148.2.6  Connect Remaining Jumpers

Description:

The remaining jumpers of the BIOLAB rack are connected.

Repeat steps 1E.148.2.1 Identify the GN2 Supply Connector on the AD3 Standoff through 1E.148.2.5 Connect GN2 Jumper to AD3 Standoff UIP for the following connectors of the BIOLAB rack at the A2 rack location.

	UIP Connection
	Connector Number

	Video Synch
	J16

	FDS/Maint
	J43

	1553B – Bus A
	J3

	1553B – Bus B
	J4

	EWACS
	J45

	LAN-1
	J46

	LAN-2
	J47

	TCS Inlet
	NA

	TCS Outlet
	NA

	Auxiliary Power
	J2

	Main Power
	J1












1E.148.2.7  Perform TCS Leak Check on A2 Rack Bay

Description:

Once the TCS fluid jumpers integrating the BIOLAB ISPR rack into the Columbus ATCS loop are installed, a leak check is performed to ensure that no leaks have been introduced into the Columbus TCS loop.  
The leak check is accomplished by monitoring the WPA1 accumulator quantities to verify that the volume does not experience a significant decrease. A significant decrease (more than 46 cc) is an indication of a leak introduced into the Columbus ATCS as a result of the rack installation. After the jumper connections have been completed, the system is allowed to stabilize to a steady state condition (for one minute). The accumulator volume is recorded at that time and again ten (10) minutes later. 

At least 1 minute after final TCS jumper connection, perform Initial Telemetry Verification:    

Command/Telemetry PUI:

Name:  WPA1_Accum_Liq_Qty1_DMC

PUI:  EMTP01SW1000Q

Expected Value:  Record Initial Value
10 minutes after Initial Telemetry Verification, perform Final Telemetry Verification:    

Command/Telemetry PUI:

Name:  WPA1_Accum_Liq_Qty1_DMC

PUI:  EMTP01SW1000Q

Expected Value:  Record Final Value
Leak Verification:

Confirm (Recorded Initial Value) – (Recorded Final Value) < 46cc

1E.148.3  Activate BIOLAB Rack at A2
Resp Org:
ESA Payloads
Time to Complete:  00:20 + TBD – ESA Payloads
Description:

The BIOLAB Rack is activated in order to conduct a minimal system checkout and then the rack is deactivated. 

Operational Constraints:
-- 
WPA accumulator pressure control must be enabled prior to activation of the ISPR racks in order to prevent overpressurization of the loop in the event of an abnormal increase in the water temperature.

-- 
WFSVs (enabling Columbus ATCS flow to the ISPR rack) must be open before activation of the payload.

1E.148.3.1
Perform Visual Inspection of BIOLAB Facility

Description: 

Visually inspect the facility.

1E.148.3.2
Perform Bonding Check

Description:
Verify the bonding connection between BIOLAB and the Columbus Module structure.  Expected value across ground path is less than 2.5 mOhm

1E.148.3.3
Disengage Launch Fixtures

Description: 

Disengage the following launch fixtures and stow them in TBD – ESA Payloads:

· Incubator Main Door screws & brackets

· Incubator rotor fixtures

· Incubator LSS screws

· HM front door screws

· AAS door screws

· 5 HM arm brackets

· 3 TCU brackets

· 2 Rack reinforcement bars

· 6 BGB brackets 

1E.148.3.4
Install BIOLAB Laptop

Time to Complete:  00:15

Description: 

Retrieve BIOLAB laptop and cables (power and data) from the MDL and install in BIOLAB facility.

1E.148.3.5
Install Additional BIOLAB Equipment

1E.148.3.5.1
Remove/Stow Screws from ETC Doors Covering BIOLAB Equipment

Description:

The screws of the TBD (ESA Payloads) doors of ETC are removed and stowed in the ETC upper ZSP

1E.148.3.5.2
Retrieve BIOLAB Equipment from ETC and Install in Facility

Description:

Retrieve the following items from the ETC and install them in BIOLAB:

· SP lamps

· HM gripper

· VCR

· 2 TCU trays

· 2 ATCS Control Electronic Boxes

1E.148.3.5A  Open WFS Valve 2 (A2 Rack Bay – BIOLAB)

1E.148.3.5A.1  Send Command to Open WFS Valve 2

Command/Telemetry PUI:

Name:  \TCS\WOOV_A2\OPEN2

PUI:  N/A-Available in Col-CC or PWS only

1E.148.3.5A.2  Confirm WFS Valve 2 Open

Command/Telemetry PUI:

Name:  \TCS\WOOV_A2\PO S_OPEN_STS2
PUI:  N/A-Available in Col-CC or PWS only

Command/Expected Value:  OPEN

1E.148.3.6
Activation and Minimum Check-out of BIOLAB

Description:
The BIOLAB rack is temporary activated and housekeeping data is checked-out to see if the rack utilities (power/data) have been properly connected

1E.148.3.6.1
Send Command to Activate BIOLAB Rack

Command/Telemetry PUI:

Name: PDU1_ISPR_A2_Main_Pwr_Bus_On_DMC

PUI: N/A (Performed only by Col-CC)

Name: PDU1_ISPR_A2_Main_Pwr_Bus_SSPC1_On_Off_Stat_DMC

PUI: N/A (Performed only by Col-CC)

Command/Expected Value:  ON

1E.148.3.6.2
Check BIOLAB Housekeeping Data

Description:

Check BIOLAB housekeeping data on BIOLAB system displays.

1E.148.3.6.2.1
Check BIOLAB Health and Status Main Display

Description:

· OHD Temp 1: any temperature reading 

· OHD Temp 2:  any temperature reading

· Caution: no alarm

· Warning:  no alarm

1E.148.3.6.2.2
Check BIOLAB RPDA ESEM 1&2 Health and Status

Description:

· Caution Status: no-alarm

· Warning Status: no-alarm

· ESEM 1 

· Temperature: any temperature reading 

· Main pwr Status: ON

· Aux power Status: OFF

· DC-DC 1 Main: ON

· DC-DC 2 Main: ON

· DC-DC-Aux: OFF

· DC-DC 1 Main Over: OK

· DC-DC-2 Main Over: OK

· Status: OK

· RPDA failed: OK

· ESEM 2

· Temperature: any temperature reading

1E.148.3.6.2.3
Check BIOLAB RPDA ESEM 3-1 Health and Status

Description:

· Caution Status: no-alarm

· Warning Status: no-alarm

· ESEM 3-1

· Temperature: any temperature reading

· AI-SP

· Current: 0 A

· Out 1 Status Trip: OK

· Spectrophotometer

· Power Status: OFF

· AI-SP failed: OK

· AI-MS

· Current: 0 A

· Out 2 Status Trip: OK

· Microscope

· Power Status: OFF

· AI-MS failed: OK

· ATCS1

· Current: 0 A

· Out 3 Status Trip: OK

· Active thermal control system

· Power Status: OFF

· ATCS 1 failed: OK

· ATCS2

· Current: 0 A

· Out 4 Status Trip: OK

· Active thermal control system

· Power Status: OFF

· ATCS 2 failed: OK

1E.148.3.6.2.4
Check BIOLAB RPDA ESEM 3-2 Health and Status

Description:

· Caution Status: no-alarm

· Warning Status: no-alarm

· ESEM 3-2

· Temperature: any temperature reading

· Incubator

· Current: < 0.2 A (TBC – ESA Payloads)
· Out 1 Status Trip: OK

· Incubator:

· Power Status: OFF

· Incub. failed: OK

· ESEM 3-2/2

· Current: < 0.2 A (TBC – ESA Payloads)
· Out 2 Status TMP:OK

· Laptop

· Current: < 0.2 A (TBC – ESA Payloads)
· Out 3 Status Trip: OK

· Laptop:

· Power Status: OFF

· Laptop failed: OK

· Smoke Sensor

· Current: < 0.2 A (TBC – ESA Payloads)
· Out 4 Status Trip: OK

· Smoke Sensor:

· Power Status: ON

1E.148.3.6.2.5
Check BIOLAB RPDA ESEM 3-3 Health and Status

Description:

· ESEM 3-3

· Temperature: any temperature reading

· TCU 1

· Current: < 0.25 A (TBC – ESA Payloads)
· Out 1 Status Trip: OK

· TCU 1 Thermal Control Unit:

· Power Status: OFF

· TCU 1 failed: OK

· TCU 2

· Current: < 0.3 A (TBC – ESA Payloads)
· Out 2 Status Trip: OK

· TCU 2 Thermal Control Unit:

· Power Status: OFF

· TCU 2 failed: OK

· OHD video

· Current: < 0.3 A (TBC – ESA Payloads)
· Out 3 Status Trip: OK

· OHD video Over Heating Detector:

· OHD failed: OK

· BGB

· Current: < 0.6 A (TBC – ESA Payloads)
· Out 4 Status Trip: OK

· BGB Bio glove box:

· Power Status: OFF

· BGB failed: OK

1E.148.3.6.2.6
Check BIOLAB RPDA ESEM 3-4 Health and Status

Description:

· ESEM 3-4

· Temperature: any temperature reading

· HM&CE Box

· Current: < 0.42 A (TBC – ESA Payloads)
· Out 1 Status Trip: OK

· HM&CE Box:

· Power Status: OFF

· HM I/F failed: OK

· Centrifuge LSS failed: OK

· ESEM 3-4/2

· Current: < 0.2 A (TBC – ESA Payloads)
· Out 2 Status Trip: OK

· HM Arm

· Current: < 0.24 A (TBC – ESA Payloads)
· Out 3 Status Trip: OK

· HM arm failed: OK

· HM Arm Power converter:

· Power Status: OFF

· OHD Safety

· Current: < 0.39 A

· Out 4 Status Trip: OK

· OHD Safety Over Heating Detector

· OHD failed: OK

1E.148.3.6.2.7
Check BIOLAB RPDA ESEM 4-1 Health and Status

Description:

· ESEM 4-1

· Temperature: any temperature reading

· SPLC (CCU)

· Current: 1.22±0.2 A (TBC – ESA Payloads)
· Out 1 Status Trip: OK

· SPLC (CCU)

· Power Status: ON

· MMU failed: OK

· VCR


· Current: < 0.49 A (TBC – ESA Payloads)
· Out 2 Status Trip: OK

· VCR Video Cassette Recorder

· Power Status: OFF

· VCR failed: OK

1E.148.3.6.2.8
Check BIOLAB RPDA ESEM 4-2 Health and Status

Description:

· ESEM 4-2

· Temperature: any temperature reading

· Rotor 1

· Current: < 0.62 A (TBC – ESA Payloads)
· Out 1 Status Trip: OK

· Rotor 1

· Power Status: OFF

· Centrifuge Drive A failed: OK

· Rotor A failed: OK

· Rotor 2


· Current: < 0.62 A (TBC – ESA Payloads)
· Out 2 Status Trip: OK

· Rotor 2

· Power Status: OFF

· Centrifuge Drive B failed: OK

· Rotor B failed: OK

1E.148.3.6.3
Send Command to Deactivate BIOLAB Rack

Command/Telemetry PUI:

Name: PDU1_ISPR_A2_Main_Pwr_Bus_Off_DMC

PUI: N/A (Performed only by Col-CC)

1E.148.3.6.4
Verify BIOLAB Rack is Deactivated
Command/Telemetry PUI:

Name: PDU1_ISPR_A2_Main_Pwr_Bus_SSPC1_On_Off_Stat_DMC

PUI: N/A (Performed only by Col-CC)

Command/Expected Value:  OFF

1E.148.3A
Rear Setup of FSL

Description: 

The rear launch fixtures are disengaged.

1E.148.3A.1
Tilt FSL Rack to Access Rear Launch Fixtures

Description: 

The rack is tilted in order to access rear launch fixtures for disengaging them.

1E.148.3A.2
Disengage Rear Launch Fixtures

Description: 

Disengage the rear fixtures and stow them in TBD (ESA Payloads).

1E.148.3A.3
Close RUPP Valves

Description:

Close the 2 (two) RUPP valves.

1E.148.3A.4
Restore FSL Rack to Nominal Position

Description: 

The rack is restored into nominal position.

1E.148.3B
Remove Front Launch Fixtures

Description:

Remove the launch fixtures on the following components and stow them in TBD (ESA Payloads):

--
ODM

--
CEM-U

--
CEM-L

1E.148.4  Connect Rack Utilities to the Fluid Science Lab Rack

Description:

The jumpers to the Fluid Science Laboratory Rack are connected.

Operational Constraints:
-- 
WFSVs must be closed before connecting TCS lines and opened afterward, at ISPR activation, to ensure continuity of the water loops.
--
FSL UIP Connections
FSL should be connected in the following order:  TCS Inlet/Outlet, J16, J1, J2, J43, J3, J4, J46.

Repeat steps 1E.148.2.1 Identify the GN2 Supply Connector on the AD3 Standoff through 1E.148.2.5 Connect GN2 Jumper to AD3 Standoff UIP for the following connectors of the FSL rack at the O1 rack location.
	UIP Connection
	Connector Number

	Video Synch
	J16

	FDS/Maint
	J43

	1553B – Bus A
	J3

	1553B – Bus B
	J4

	LAN-1
	J46

	TCS Inlet
	N/A

	TCS Outlet
	N/A

	Auxiliary Power
	J2

	Main Power
	J1


1E.148.4.1  Perform TCS Leak Check on O1 Rack Bay

Description:

Once the TCS fluid jumpers integrating the FSL ISPR rack into the Columbus ATCS loop are installed, a leak check is performed to ensure that no leaks have been introduced into the Columbus TCS loop.  The leak check is accomplished by monitoring the WPA1 accumulator quantities to verify that the volume does not experience a significant decrease. A significant decrease (more than 46 cc) is an indication of a leak introduced into the Columbus ATCS as a result of the rack installation. After the jumper connections have been completed, the system is allowed to stabilize to a steady state condition (for one minute). The accumulator volume is recorded at that time and again ten (10) minutes later. 

At least 1 minute after final TCS jumper connection, perform Initial Telemetry Verification:    

Command/Telemetry PUI:

Name:  WPA1_Accum_Liq_Qty1_DMC

PUI:  EMTP01SW1000Q

Expected Value:  Record Initial Value
10 minutes after Initial Telemetry Verification, perform Final Telemetry Verification:    

Command/Telemetry PUI:

Name:  WPA1_Accum_Liq_Qty1_DMC

PUI:  EMTP01SW1000Q

Expected Value:  Record Final Value
Leak Verification:

Confirm (Recorded Initial Value) – (Recorded Final Value) < 46cc

1E.148.5  Activate FSL Rack at O1
Resp Org:
ESA Payloadss
Time to Complete:  TBD - ESA Payloads
Description:

The FSL Rack is activated in order to conduct a minimal system checkout and then the rack is deactivated.

Operational Constraints:
-- 
WPA accumulator pressure control must be enabled prior to activation of the ISPR racks in order to prevent overpressurization of the loop in the event of an abnormal increase in the water temperature.

-- 
WFSVs (enabling Columbus ATCS flow to the ISPR rack) must be open before activation of the payload.

1E.148.5.1 Perform Visual Inspection of FSL Facility

Description: 

Visually inspect the facility.

1E.148.5.2
Perform Bonding Check

Description:

Verify the bonding connection between FSL and the Columbus Module structure.  Expected value across ground path is less than 2.5 mOhm.

1E.148.5.3
Rear Setup of FSL  (moved to 1E.148.3A)
1E.148.5.4
Remove Front Launch Fixtures  (moved to 1E.148.3B)
1E.148.5.5
Install Additional FSL Equipment

1E.148.5.5.1
Remove/Stow Screws from ETC Doors Covering FSL Equipment

Description:

The screws of the TBD (ESA Payloads)doors of ETC are removed and stowed in the ETC upper ZSP

1E.148.5.5.2
Retrieve FSL Equipment from ETC and Install in Facility

Description:

Retrieve the following items from the ETC and install them in FSL:

· CWB & restraints

· VMU HD cabinet & DLT recorder

· Handles;

· ODM Laser

· Halogen lamp

· AAA

· SWLA
1E.148.5.5A  Open WFS Valve 9 (O1 Rack Bay - FSL)

1E.148.5.5A.1  Send Command to Open WFS Valve 9

Command/Telemetry PUI:

Name:  \TCS\WOOV_O1\OPEN2

PUI:  N/A-Available in Col-CC or PWS only

1E.148.5.5A.2  Confirm WFS Valve 9 Open

Command/Telemetry PUI:

Name:  \TCS\WOOV_O1\PO S_OPEN_STS2
PUI:  N/A-Available in Col-CC or PWS only

Command/Expected Value:  OPEN
1E.148.5.6 Activation and Minimum Check-out of FSL

Description:

The FSL rack is temporary activated and housekeeping data is checked-out to see if the rack utilities (power/data) have been properly connected

Operational Constraints:

-- 
FSL Activation

The activation of the rack shall not be done prior completion of FSL rear setup, front launch fixtures removal and installation of FSL additional equipment must be completed before the FSL rack is activated. 

1E.148.5.6.1
Send Command to Activate FSL Rack

Command/Telemetry PUI:

Name: PDU1_ISPR_O1_Main_Pwr_Bus_On_DMC

PUI: N/A (Performed only by Col-CC)

1E.148.5.6.1A
Verify FSL Rack is Activated
Command/Telemetry PUI:

Name: PDU1_ISPR_O1_Main_Pwr_Bus_SSPC1_On_Off_Stat_DMC

PUI: N/A (Performed only by Col-CC)

Command/Expected Value:  ON

1E.148.5.6.2 Check FSL Housekeeping Data

Description:

Check FSL housekeeping data on FSL system displays 

1E.148.5.6.2.1 Check FSL Health and Status Data Main Display

Description:

· Main Status:

· Caution: No-alarm

· Warning: No Alarm

· Air Outl. Temp.: any temperature reading

· Air Inl. Temp: any temperature reading

· Water Outl. Temp. any temperature reading

· Water Inlet Temp.: any temperature reading

· Cam. Temp.: any temperature reading

1E.148.5.6.2.2 Check FSL Health and Status Data Display ESEM 1,2 & 3

Description:

· Main Status:

· Caution: 0

· Warning: 0

· PCU ESEM 1:

· Internal Supply Module Board Status: 0

· PCU ESEM 2

· MIL-Bus 1553 I/F Module Board Status: 0

PCU ESEM 3

· Board Status: 0

· VMU

· MP Board Status: 0

· MI Board Status: 0

· Mil-1553 I/F Status: 0

· Sensor 1 Temp.: any temperature reading

· Sensor 2 Temp.: any temperature reading

· PCU ESEM 4-N1

· Board Status: 0

· Optical Diagnostics Module (ODM) 

· MSC SW ERR Status: 0

· MI/MP Status: 0

· Laser Status: 0

· Laser Safety Signal: 0

· Laser Ready Signal: 0

· Laser Temperature: any temperature reading

· LPPB Laser Status: 0

· LPPB Piezo Status: 0 

· LPPB ESPI Status: 0

· LPPB SW Status: 0

· Therm.Pl.Cam.Temp: -

· CCDESPL Cam. Temp: any temperature reading

· CCDSW Cam. Temp: any temperature reading

· E-box 1 Temp: any temperature reading

· E-box 1 Status: 0

1E.148.5.6.2.3 Check FSL Health and Status Data Display ESEM 4/6 

Description:

· Main Status

· Caution Status: 0

· Warning Status: 0

· PCU ESEM 6-N3

· Board Status: 0 

· Central Experiment Module (CEM)

· MSC SW ERR Status: 0

· MI3/MP3 Status: 0

· MCE/MP Status: 0

· MIMA Status: 0

· CCDCEM Temp.: any temperature reading

· E-Box 3 Temp.: any temperature reading

· E-Box 4 Temp.: any temperature reading

· PCU ESEM 4-A

· Board Status: 0

· PCU ESEM 6-A

· Board Status: 0

· Front mounted camera (FMC)

· Camera Temp.: any temperature reading

· Lens Temp.: any temperature reading

1E.148.5.6.2.4 Check FSL Health and Status Data Display ESEM 5& 6 N1

Description:
· Main Status:


· Caution: 0

· Warning: 0

· Master control unit (MCU)

· Air Outl.upp Temp.: any temperature reading

· Air Outl.low Temp.: any temperature reading

· Avionics Air Assy (AAA)

· PAN Status: 0

· Air Inl Temp.: any temperature reading

· Air Outl Temp.: any temperature reading

· Secondary Waterloop Assy (SWLA)

· Mol Overtemp Status: 0

· MDE Overtemp Status: 0

· System Pressure: 2-4 bar (TBC)

· Differential Pressure: < 2 bar (TBC)

· Pump Motor Temp.: any temperature reading

· MDE Temp.1: any temperature reading

· MDE Temp.2: any temperature reading

· Experiment Container : (EC)

· EC Overtemp.1: 0

· EC Overtemp.2: 0

· EC Overtemp.3: 0

· EC Overtemp.4: 0

1E.148.5.6.3
Send Command to Deactivate FSL Rack

Command/Telemetry PUI:

Name: PDU1_ISPR_O1_Main_Pwr_Bus_Off_DMC

PUI: N/A (Performed only by Col-CC)

1E.148.5.6.4
Verify FSL Rack is Deactivated

Command/Telemetry PUI:

Name: PDU1_ISPR_O1_Main_Pwr_Bus_SSPC1_On_Off_Stat_DMC

PUI: N/A (Performed only by Col-CC)

Command/Expected Value:  OFF

1E.148.6  Connect Rack Utilities to the EPM Rack

Description:

The remaining jumpers to the European Physiological Module are connected.

Operational Constraints:
-- 
WFSVs must be closed before connecting TCS lines and opened afterward, at ISPR activation, to ensure continuity of the water loops.
--
EPM UIP Connections


EPM should be connected in the following order:  TCS Inlet/Outlet, J43, J16, J3, J4, J46, J47, J1, J2.
Repeat steps 1E.148.2.1 Identify the GN2 Supply Connector on the AD3 Standoff through 1E.148.2.5 Connect GN2 Jumper to AD3 Standoff UIP for the following connectors of the EPM rack at the A3 rack location.

	UIP Connection
	Connector Number

	HRD , Video Synch
	J16

	FDS/Maint
	J43

	1553B – Bus A
	J3

	1553B – Bus B
	J4

	LAN-1
	J46

	LAN-2
	J47

	TCS Inlet
	NA

	TCS Outlet
	NA

	Auxiliary Power
	J2

	Main Power
	J1


1E.148.6.1  Perform TCS Leak Check on A3 Rack Bay

Description:

Once the TCS fluid jumpers integrating the EPM ISPR rack into the Columbus ATCS loop are installed, a leak check is performed to ensure that no leaks have been introduced into the Columbus TCS loop.  The leak check is accomplished by monitoring the WPA1 accumulator quantities to verify that the volume does not experience a significant decrease. A significant decrease (more than 46 cc) is an indication of a leak introduced into the Columbus ATCS as a result of the rack installation. After the jumper connections have been completed, the system is allowed to stabilize to a steady state condition (for one minute). The accumulator volume is recorded at that time and again ten (10) minutes later. 

At least 1 minute after final TCS jumper connection, perform Initial Telemetry Verification:    

Command/Telemetry PUI:

Name:  WPA1_Accum_Liq_Qty1_DMC

PUI:  EMTP01SW1000Q

Expected Value:  Record Initial Value
10 minutes after Initial Telemetry Verification, perform Final Telemetry Verification:    

Command/Telemetry PUI:

Name:  WPA1_Accum_Liq_Qty1_DMC

PUI:  EMTP01SW1000Q

Expected Value:  Record Final Value
Leak Verification:

Confirm (Recorded Initial Value) – (Recorded Final Value) < 46cc

1E.148.7     Activate EPM Rack at A3

Resp Org:
ESA Payloads 
Time to Complete:  00:35+TBD - ESA Payloads
Description:

The EPM Rack is activated in order to conduct a minimal system checkout and then the rack is deactivated.

Operational Constraints:
-- 
WPA accumulator pressure control must be enabled prior to activation of the ISPR racks in order to prevent overpressurization of the loop in the event of an abnormal increase in the water temperature.

-- 
WFSVs (enabling Columbus ATCS flow to the ISPR rack) must be open before activation of the payload.

1E.148.7.1
Perform Visual Inspection of EPM Facility

Description: 

Visually inspect the facility.

1E.148.7.2
Perform Bonding Check

Description: 

Verify the bonding connection between EPM and the Columbus Module structure.  Expected value across ground path is less than 2.5 mOhm.
1E.148.7.3
Disengage Launch Fixtures

Description: 

Remove following launch fasteners from EPM container doors and stow them in dedicated stowage bar in EPM Facility Container:

· Facility container screws (4)

· 8-PU container screws (8)

· 0-g left stowage container screws

· 0-g right stowage container screws

· NASA container screws

1E.148.7.4
Install EPM Laptop

Description: 

Retrieve EPM laptop and cables (power and data) from the MDL and install in EPM facility.

1E.148.7.4A     Open WFS Valve 4 (A3 Rack Bay - EPM)

1E.148.7.4A.1  Send Command to Open WFS Valve 4

Command/Telemetry PUI:

Name:  \TCS\WOOV_A3\OPEN2

PUI:  N/A-Available in Col-CC or PWS only

1E.148.7.4A.2  Confirm WFS Valve 4 Open

Command/Telemetry PUI:

Name:  \TCS\WOOV_A3\PO S_OPEN_STS2
PUI:  N/A-Available in Col-CC or PWS only

Command/Expected Value:  OPEN

1E.148.7.5
Activation and Minimum Check-out of EPM

Description: 

The EPM rack is temporary activated and housekeeping data is checked-out to see if the rack utilities (power/data) have been properly connected.

1E.148.7.5.1
Send Command to Activate EPM Rack and Verify
Command/Telemetry PUI:

Name: PDU1_ISPR_A3_Main_Pwr_Bus_On_DMC

PUI: N/A (Performed only by Col-CC)

Name: PDU1_ISPR_A3_Main_Pwr_Bus_SSPC1_On_Off_Stat_DMC

PUI: N/A (Performed only by Col-CC)

Command/Expected Value:  ON

1E.148.7.5.2 Check EPM Housekeeping Data

Description:

Check EPM housekeeping data on EPM system displays.

1E.148.7.5.2.1 Check EPM Health and Status Data MAIN Display

Description:

· Main Status:

· Warning indicator: Nominal

· Overall Status: OK

· Ready for shutdown: NO

1E.148.7.5.2.2 Check EPM Health and Status Data Display ESEM 1 & 2

Description:

· Main Status:

· Warning indicator: Nominal

· Overall Status: OK

· Ready for shutdown: NO

· PDU ESEM 1

· PDU inlet voltage: 121 ± 5 V (TBC)

· PDU Status: OK

· PDU ESEM 2

· Mil-Bus 1553 I/F Module

· Internal MIL bus Status: COM-OK

1E.148.7.5.2.3 Check EPM Health and Status Data Display ESEM 3

Description:

· Main Status:

· Warning indicator: Nominal

· Overall Status: OK

· Ready for shutdown: NO

· AAA/FAN

· Fan speed: 5978 ± 20 RPM (TBC)

· AAA Device Status: OK

· PSU

· PSU Status: OK

1E.148.7.5.2.4 Check EPM Health and Status Data Display ESEM 4 – 1 & 3

Description:

· Main Status:

· Warning indicator: Nominal

· Overall Status: OK

· Ready for shutdown: NO

· FCC

· Mode: Nominal

· Command Script active: NO

· Internal Mil-Bus Coms Status: COM-OK

· Device Status PSU: OK

· Device Status: OK

· SMSC

· Mode: Nominal

· Internal RS422 Com Status: COM-OK

· SMSC to HRM Com Status: No Data

· Device Status: OK

· VU

· Mode: Nominal

· Internal RS485 Com Status: -

· VU to HRM Com Status: -

· Device Status: -

· EPM Laptop (if attached)

· Mode: Nominal 

· Internal LAN Com: COM-OK

· Device Status: OK
1E.148.7.5.3
Send Command to De-activate EPM Rack and Verify
Command/Telemetry PUI:

Name: PDU1_ISPR_A3_Main_Pwr_Bus_Off_DMC

PUI: N/A (Performed only by Col-CC)

Name: PDU1_ISPR_A3_Main_Pwr_Bus_SSPC1_On_Off_Stat_DMC

PUI: N/A (Performed only by Col-CC)

Command/Expected Value:  OFF

1E.148.8  Connect Utilities to the EDR Rack

Description:

The remaining jumpers to the European Drawer Rack are connected.

Operational Constraints:
-- 
WFSVs must be closed before connecting TCS lines and opened afterward, at ISPR activation, to ensure continuity of the water loops.

Repeat steps 1E.148.2.1 Identify the GN2 Supply Connector on the AD3 Standoff through 1E.148.2.5 Connect GN2 Jumper to AD3 Standoff UIP for the following connectors of the EDR rack at the F1 rack location.

	UIP Connection
	Connector Number

	Gaseous Nitrogen
	N/A

	HRD , Video Synch
	J16

	FDS/Maint
	J43

	1553B – Bus A
	J3

	1553B – Bus B
	J4

	LAN-1
	J46

	LAN-2
	J47

	TCS Inlet
	N/A

	TCS Outlet
	N/A

	Vent Line
	N/A

	Vacuum Line
	N/A

	Auxiliary Power
	J2

	Main Power
	J1


1E.148.8.1  Perform TCS Leak Check on F1 Rack Bay

Description:

Once the TCS fluid jumpers integrating the EDR ISPR rack into the Columbus ATCS loop are installed, a leak check is performed to ensure that no leaks have been introduced into the Columbus TCS loop.  The leak check is accomplished by monitoring the WPA1 accumulator quantities to verify that the volume does not experience a significant decrease. A significant decrease (more than 46 cc) is an indication of a leak introduced into the Columbus ATCS as a result of the rack installation. After the jumper connections have been completed, the system is allowed to stabilize to a steady state condition (for one minute). The accumulator volume is recorded at that time and again ten (10) minutes later. 

At least 1 minute after final TCS jumper connection, perform Initial Telemetry Verification:    

Command/Telemetry PUI:

Name:  WPA1_Accum_Liq_Qty1_DMC

PUI:  EMTP01SW1000Q

Expected Value:  Record Initial Value
10 minutes after Initial Telemetry Verification, perform Final Telemetry Verification:    

Command/Telemetry PUI:

Name:  WPA1_Accum_Liq_Qty1_DMC

PUI:  EMTP01SW1000Q

Expected Value:  Record Final Value
Leak Verification:

Confirm (Recorded Initial Value) – (Recorded Final Value) < 46cc
1E.148.9     Activate EDR Rack at F1

Resp Org:
ESA Payloads
Time to Complete:  00:20+TBD - ESA Payloads
Description:

The EDR Rack is activated in order to conduct a minimal system checkout and then the rack is deactivated.

Operational Constraints:
-- 
WPA accumulator pressure control must be enabled prior to activation of the ISPR racks in order to prevent overpressurization of the loop in the event of an abnormal increase in the water temperature.

-- 
WFSVs (enabling Columbus ATCS flow to the ISPR rack) must be open before activation of the payload.

1E.148.9.1
PerformVisual Inspection of EDR Facility

Description: 

Visually inspect the facility.

1E.148.9.2
Perform Bonding Check

Description:
Verify the bonding connection between EDR and the Columbus Module structure.  Expected value across ground path is less than 2.5 mOhm.

1E.148.9.3
Disengage Launch Fixations

Description: 

TBD - ESA Payloads
1E.148.9.4
Install VMU Mass Memory Devices

1E.148.9.4.1
Retrieve Mass Memory Devices

Description:

The VMU mass memory devices are retrieved from their stowage location in EDR.

1E.148.9.4.2
Install Mass Memory Devices

Description:
The mass memory devices are installed in the VMU.

1E.148.9.5
Connect Water Loop Jumpers

1E.148.9.5.1
Retrieve Water Loop Jumpers

Description:
Remove the water loop jumpers between EDR and PCDF from its stowage location in EDR.

1E.148.9.5.2
Connect Water Loop Jumpers to PCDF EU

Description:
The water loop jumper connections to PCDF EU are made.

1E.148.9.5.3
Connect Water Loop Jumpers at EDR LUDP

Description:
The water loop jumper connections at EDR LUDP are made.

1E.148.9.5.4
Inspection of Water Loop Connections

Description:
Inspect the water loop connections for leakage.

1E.148.9.6
Install EDR Laptop

Description: 

Retrieve EDR laptop and cables (power and data) from the MDL and install in EDR facility.

1E.148.9.6A  Open WFS Valve 8 (F1 Rack Bay - EDR)

1E.148.6A.1  Send Command to Open WFS Valve 8

Command/Telemetry PUI:

Name:  \TCS\WOOV_F1\OPEN2

PUI:  N/A-Available in Col-CC or PWS only

1E.148.6A.2  Confirm WFS Valve 8 Open

Command/Telemetry PUI:
Name:  \TCS\WOOV_F1\PO S_OPEN_STS2
PUI:  N/A-Available in Col-CC or PWS only

Command/Expected Value:  OPEN
1E.148.9.7
Activation and Minimum Check-out of EDR

Description:

The EDR rack is temporary activated and housekeeping data is checked-out to see if the rack utilities (power/data) have been properly connected.

Operational Constraints:

--  
EDR Activation
To avoid potential hazard, water loop jumpers must be connected and inspected prior to EDR activation.

1E.148.9.7.1
Send Command to Activate EDR Rack

Command/Telemetry PUI:

Name: PDU2_ISPR_F1_Main_Pwr_Bus_On_DMC

PUI: N/A (Performed only by Col-CC)

Name: PDU2_ISPR_F1_Main_Pwr_Bus_SSPC1_On_Off_Stat_DMC

PUI: N/A (Performed only by Col-CC)

Command/Expected Value:  ON

1E.148.9.7.2 Check EDR Housekeeping Data

Description:
Check EDR housekeeping data on EDR system displays.

1E.148.9.7.2.1 Check EDR Health and Status Data Display ESEM 3-E

Command/Telemetry PUI:

TBD - ESA Payloads
1E.148.9.7.2.2 Check EDR Health and Status Data Display ESEM 4–E1

Command/Telemetry PUI:

TBD- ESA Payloads
1E.148.9.7.2.3 Check EDR Health and Status Data Display ESEM 4–E2

Command/Telemetry PUI:

TBD- ESA Payloads
1E.148.9.7.2.4 Check EDR Health and Status Data Display ESEM 4-ES

Command/Telemetry PUI:

TBD- ESA Payloads
1E.148.9.7.3
Send Command to Deactivate EDR Rack

Command/Telemetry PUI:

Name: PDU2_ISPR_F1_Main_Pwr_Bus_Off_DMC

PUI: N/A (Performed only by Col-CC)

Name: PDU2_ISPR_F1_Main_Pwr_Bus_SSPC1_On_Off_Stat_DMC

PUI: N/A (Performed only by Col-CC)

Command/Expected Value:  OFF

3.6.154 Relocate ETC ISPR From O3 to O2
1E.149    Relocate ETC ISPR From O3 to O2
Time to Complete:  TBD – ESA/EADS
Resp Org:    ESA/EADS

Description:    

Rack launch restraints are released; pivot fittings and K-BARs are installed.  Knee braces are removed from the rack bay.  Within Columbus, the ETC rack is relocated from its launch location at O3 to the O2 location. 


[ETC relocation procedure inputs updated per closed issue SIR10-0056.]

Initial Conditions:

1. The center aisle is free from obstructions.

2. One adjustable tether is installed on the D2 rack.

3. Pivot brackets and K-BAR capture mechanisms at O3 are installed.

4. The ETC is at the O3 launch location with launch retraints installed and utilities are not connected.
Final Conditions:

1. Launch restraints have been disengaged and the ETC is installed at O2 in Columbus.

2. All pivot brackets and K-BAR capture mechanisms are installed.

3. ETC is outfitted with left and right K-BARs.

4. ETC is grounded via a grounding strap.

5. O3 knee braces have been removed from the empty rack bays and stowed for return to the ground.

Operational Constraints:

None

Assumptions:
None

Critical Issues:    

None

Resource Requirements: 

1.
Tools Required: 

Ratchet, 3/8” drive  (FM711)

6” x 3/8” hex head, 3/8” drive (FA12LE)

(30-200) Torque Wrench, 3/8” drive (SEG39128571-301)

5/32” hex head, 3/8” drive (FA5E)

Ratchet, 1/4” drive (TM830)

102 mm extension, 1/4” drive (P/N: Stahlwille 12240002)

13 mm socket, 1/4” drive  (P/N: Stahlwille)

10 mm combination wrench (Qty=2) (SOEXM10)

Operational Requirements:
--   
RETURN of  Knee Braces to Ground

Stowage shall be made available in the Orbiter for the return on Flight 1E of one set of knee braces (P/N 683-50250-4), removed from the O3 location.
Validation/Data Source Information:
--   
COL-RIBRE MA-0045, Chapter 5, Section 5.2.2, as of 27 January 2003, Figure 5.2.2-39: Columbus Final Configuration

--   
Columbus In-orbit Topology (Chart 2 from presentation: “Columbus Topology Baseline As Approved by the MPCB Wednesday, July 16, 2003”)

--   
Launch Configuration (Chart 4 from presentation “Internal Payload Integration”, presented at SIR 10 Kickoff)

1E.149.1  Remove Soft Cover Partition from O2

Description:

Remove the soft cover from O2.

Repeat 1E.117.2.1 Remove Partition Soft Cover from Rack Bay A3 for the soft cover partition at O2.
1E.149.2
PF.SODF.DISENGAGE LOWER LAUNCH RESTRAINTS

Description:

The crew releases the lower left and right launch restraints of the rack.

(SODF: ULF-1 AOP: TRANSFER: RACK OPS: MELFI RACK TRANSFER MPLM TO ISS: Steps 7.1-7.5:  Edition – 01/05/03)

1E.149.3
PF.SODF.INSTALL PIVOT FITTINGS

Description:

The crew installs pivot fittings at the rack location.  The fittings allow the rack to be easily rotated up and down about the base.

(SODF: 5A AOP: ASSEMBLY: LAB SETUP: LAB RELEASE RACK LAUNCH RESTRAINTS, Steps 12-15:  Edition – 12/20/00)

Deltas:

1. Right facing pivot fitting part number is 1100CA101-401.  Left facing pivot fitting part number is 1100CA101-402.

2. Torque value for the pivot bracket fastener is 44.2 in-lbs.

1E.149.4
PF.SODF.DISENGAGE UPPER ATTACH MECHANISMS

Description:

The crew disengages the right and left Upper Attach Mechanisms.  This is done to release the upper launch restraint and to allow for the installation of K-BAR fittings.

(SODF: ULF-1 AOP: TRANSFER: RACK OPS: MELFI RACK TRANSFER MPLM TO ISS: Steps 8.1-8.3:  Edition – 01/05/03)
1E.149.5
PF.SODF.INSTALL K-BARS

Description:

The crew installs the right and left K-BAR assembly to aid in future rack rotations.

(SODF: ULF-1 AOP: TRANSFER: RACK OPS: MELFI RACK TRANSFER MPLM TO ISS: Steps 9 and 10.1-10.6:  Edition – 01/05/03)

Deltas:    

1. Use K-BARs provided by ESA, which are part number 683-62201-3 (left), -4 (right).

1E.149.6
PF.SODF.PREPARE RACK FOR TRANSLATION

Description:

Any handrails or hardware is removed from the rack face.  The rack is rotated down.

(SODF: ULF-1 AOP: TRANSFER: RACK OPS: MELFI RACK TRANSFER MPLM TO ISS: Steps 11:  Edition – 01/05/03) 

Deltas:    

1. Replace “MELFI” with “ETC”.

1E.149.7
PF.SODF.REMOVE KNEE-BRACES

Description:

The crew removes the knee brace assembly from the rack bay.

(SODF: 5A AOP: ASSEMBLY: LAB SETUP: LAB RELEASE RACK LAUNCH RESTRAINTS, Steps 27-33:  Edition – 12/20/00)

1E.149.8
PF.SODF.RACK TRANSLATION

Description:

The rack is relocated from its launch location to its final operational location.  The rack is installed on the pivot pins of the designated bay.

(SODF: ULF-1 AOP: TRANSFER: RACK OPS: MELFI RACK TRANSFER MPLM TO ISS: Steps 13-15:  Edition – 01/05/03) 

Deltas:    

1.
Replace “MELFI” with “ETC”.
1E.149.9
PF.SODF.CONNECT RACK GROUNDING STRAP

Description:

The grounding strap is connected from the rack bay to the ISPR. 

(SODF: ULF-1 AOP: TRANSFER: RACK OPS: MELFI RACK TRANSFER MPLM TO ISS: Step 16:  Edition – 01/05/03) 

Deltas:

1.
The following tools are used: Ratchet wrench 1/4” drive, 102mm extension (1/4” drive), and 13mm socket (1/4” drive)
1E.149.10
PF.SODF.RACK FINAL INSTALLATION

Description:

The rack is rotated into its final operational position.

(SODF: ULF-1 AOP: TRANSFER: RACK OPS: MELFI RACK TRANSFER MPLM TO ISS: Steps 17-19:  Edition – 01/05/03) 

Deltas:    

1. Replace “Lab Standoff” with “Columbus Standoff”.
1E.149.11 
ETC Setup Completion

Time to Complete:  TBD – ESA/EADS
1E.149.11.1
Perform Visual Inspection of ETC facility

Description: 

Visually inspect the facility.

1E.149.11.2
Disengage Remaining Launch Fixtures

Description: 

The remaining screws securing the ETC doors are removed and stowed in the ETC upper ZSP.

1E.149.11.3
Install the Lower ZSP

1E.149.11.3.1
   Release Lower ZSP from Launch Position

Description: 

The lower ZSP is released from its launch position by opening the securing zipper.

1E.149.11.3.2 
Installation of Lower ZSP to Nominal Position

Description: 

Unfold the pocket and install it by fixing it to the prepared Velcro strips at the surrounding ETC rack panels.

1E.149.12  Reinstall Soft Cover Partition at O3

Description:

Install the soft cover at O3.

Repeat 1E.147.6 Install Soft Cover Partition for soft cover partition at O3.

3.6.155 Install Two Portable Workstations (PWS) in Columbus
1E.150    Install Two Portable Workstations (PWS) in Columbus
Resp Org:    ESA/EADS

Description:    

TBD – ESA/EADS to provide details of PWS installation. 

Ops TIM #2 (10-12 March 2003) – This is not yet fully known.

Define where the PWS are plugged in. (SUP1 and SUP4). LAN connected to data connector 2 and the power is connected to power connector 3.

3.6.156 Transfer Equipment from Columbus / Node 2 For Return 
1E.151    Transfer Equipment from Columbus / Node 2 for Return
Resp Org:    Station Program

Description:    

The items identified in the Operational Requirements sections of the procedure inputs described throughout this OP-01 report are to be accommodated for return to ground on Flight 1E or a subsequent flight (unless otherwise specified) since there is limited volume to be allocated as on-orbit storage inside the Columbus storage volumes.

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.157 Transfer 23 Passive MLEs between the Orbiter and Station (9 crew-hours)

1E.152    Transfer 23 Passive MLEs between the Orbiter and Station (9 crew-hours)

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.158 Exchange 3 Powered MLEs between the Orbiter and Station (6 crew-hours)

1E.153    Exchange 3 Powered MLEs between the Orbiter and Station (6 crew-hours)

Resp Org:    Station Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.159 PF414002.Egress Station
1E.154    PF414002.Egress Station

Resp Org:    Boeing Flight Operations
Description:

The Orbiter crew egresses the station with the help of the ISS crew.  The high pressure O2 and N2 lines are removed, if necessary.  Air exchange is deactivated between the Station and Orbiter.  The Node 2 Forward EELS function is disabled.  The Node 2 Forward Hatch is closed and the Thermal Cover is installed by the Station crew. The Orbiter/PMA2 flex duct is removed and stowed in the PMA.  Shuttle and PMA2 APAS hatches are closed.  The PMA2 is depressurized by the Station crew.

Refer to “RF414002.Egress Station” in the Systems Data Report/OP01 (SSP 50075-SYS, Book 14, Miscellaneous Scenarios) for the procedural information of this operation.

3.6.160 Stow Water Transfer Equipment

1E.155    Stow Water Transfer Equipment

Resp Org:    Shuttle Program

(Placeholder page only – Boeing is not responsible for this procedure input.)
3.6.161 Perform Station Reboost with Orbiter (As Required per Altitude Strategy)
1E.156    Perform Station Reboost with Orbiter (As Required per Altitude Strategy)
Resp Org:    Shuttle Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.162 PF414004. Perform Station Operations for Orbiter Departure

1E.157    PF414004.Perform Station Operations for Orbiter Departure

Resp Org:    Boeing Flight Operations
Description:

This function describes the station operations required to support Earth to Orbit Proximity Operations and departure from the ISS.  It consists of configuring station systems to support departure, separation of ISS and Orbiter, and reconfiguring station systems to support stage operations.

Refer to “RF414004.Station Operations for Orbiter Departure” in the Systems Data Report/OP01 (SSP 50075-SYS, Book 14, Miscellaneous Scenarios) for the procedural information of this operation.

3.6.163 Perform ISS Flyaround with Orbiter

1E.158    Perform ISS Flyaround with Orbiter

Resp Org:    Shuttle Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.164 Prepare for Entry

1E.159    Prepare for Entry

Resp Org:    Shuttle Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.165 





3.6.166 Prepare for Deorbit / Landing
1E.160    Prepare for Deorbit / Landing

Resp Org:    Shuttle Program

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.167  PF414005.Station Reboost (As Required per Altitude Strategy)

1E.161    PF414005.Station Reboost (As Required per Altitude Strategy)

Resp Org:    Boeing Flight Operations
Description:
Reboost is primarily a Russian Segment Function.  The US Segment must be configured to support Russian reboost operations.  The station mode must be transition from “Standard Mode” to “Reboost” and Attitude Control must be handed over to the Russian GN&C.  The Russian Segment will maneuver the Station to the reboost attitude and perform the reboost function.  The Russian Segment will maneuver the Station back to the flight attitude.  Attitude Control is then handed over to US Segment and the Station Mode is transitioned back to “Standard Mode”.
Refer to “RF414005.Station Reboost” in the Systems Data Report/OP01 (SSP 50075-SYS, Book 14, Miscellaneous Scenarios) for the procedural information of this operation.
3.6.168 PF.Transition to External Ops Mode for SSRMS Walk-off
1E.162    PF.Transition to External Ops Mode for SSRMS Walk-off
Resp Org:    Boeing Flight Operations

Description:

Refer to “Transition Station to External Operations Mode” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 15, SMC) for the procedural information of this operation.

3.6.169 PF414014.Perform Extravehicular Robotics (EVR) Prep for SSRMS Walk-off
1E.163    PF414014.Perform Extravehicular Robotics (EVR) Prep for SSRMS Walk-off

Resp Org:    Boeing Flight Operations

Description:

This function prepares for an EVR activity that includes EVA activities.  The Robotic Workstations (RWSs) are activated and the Station Video systems configured to provide viewing for the SSRMS operator: the SSRMS and Orbiter video cameras are activated, and the video sources are routed to the appropriate Robotic Workstation monitors.  The ISS external video cameras are also activated and configured.
Refer to “RF414014.Perform Extravehicular Robotics (EVR) Preparation” in the Systems Data Report/OP01 (SSP 50075-SYS, Book 14, Miscellaneous Scenarios) for the procedural information of this operation.
3.6.170 Walk SSRMS Off Node 2 PDGF to Lab PDGF

1E.164    Walk SSRMS Off Node 2 PDGF to Lab PDGF

Resp Org:    Station Program

Description:
The SSRMS is walked off from the Node 2 PDGF to the Lab PDGF to enable the walk-off to the MBS PDGF #4.

(Placeholder page only – Boeing is not responsible for this procedure input.)

3.6.171 Walk SSRMS Off Lab PDGF to MBS PDGF #4

1E.165    Walk SSRMS Off Lab PDGF to MBS PDGF #4

Resp Org:    Station Program

Description:
The SSRMS is walked off from the Lab PDGF to MBS PDGF #4.
(Placeholder page only – Boeing is not responsible for this procedure input.)
3.6.172 PF414015.Perform Post-EVR Operations after SSRMS Walk-off

1E.166    PF414015.Perform Post-EVR Operations after SSRMS Walk-off

Resp Org:    Boeing Flight Operations

Description:

After completion of robotic operations with the SSRMS, this function configures the Station so that the SSRMS is stowed and put in its keep-alive state and the robotic workstations (RWSs) and video cameras are deactivated.
Refer to “RF414015.Perform Post-Extravehicular Robotic Operations” in the Systems Data Report/OP01 (SSP 50075-SYS, Book 14, Miscellaneous Scenarios) for the procedural information of this operation.
3.6.173 PF.Transition to Standard Mode after SSRMS Walk-off
1E.167    PF.Transition to Standard Mode after SSRMS Walk-off
Resp Org:    Boeing Flight Operations
Description:

Refer to “Transition Station to Standard Mode” in the Systems Data Report/OP-01 (SSP 50075-SYS, Book 15, SMC) for the procedural information of this operation.
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3WMV
Three-Way Mixing Valve

A&C
Activation and Check-Out

A&I
Assembly and Installation

A/B
Air Breathing

A/D
Analog/Digital

A/G
Air-to-Ground

AAA

Avionic Air Assembly

AAS

Automatic Ambient Stowage
ABC
Audio Bus Coupler

ABOLT
Acquire Bolts

ACBM
Active Common Berthing Mechanism

ACBSP
Assembly-Contingency Baseband Signal Processor

ACCUM
Accumulator

ACDB
Assembly Complete Data Base

Acq
Acquisition

ACRFG
Assembly-Contingency Radio Frequency Group

ACRV
Assured Crew Return Vehicle

ACS
Atmosphere, Control and Supply

ACS
Attitude Control and Stabilization

ACS
Audio Communication System

Act
Activate

ACU
Arm Control Unit

AD
Aft Deck

AFD
Aft Flight Deck

AFS
Airflow Sensors

AGCON
Antenna Group Controller

AIA
APFR Ingress Aid

AIT
Analysis and Integration Team

AJIS
Alpha Joint Interface Structure

AKA
Also Known As

AL, A/L
Airlock

Amp.
Amplifier

APAS
Androgynous Peripheral Attachment System

APCU
Assembly Power Converster Unit

APFR
Articulating Portable Foot Restraint

APM
Attached Pressurized Module (Columbus)

APS
Automated Payload Switch

AR
Acceptance Review

AR
Atmosphere Revitalization

ARIS
Active Rack Isolation System

ARS
Atmosphere Revitalization Subsystem, Atmosphere Revitalization Sampling

ARCU
American to Russian Converter Unit

AS
Articulating Socket

ASD
Area Smoke Detector

ASI
Agenzia Spaziale Italiana

Assy
Assembly

ATA
Ammonia Tank Assembly

ATA
Adjustable Tether Assembly

ATCS
Active Thermal Control System, Automatic Temperature Controlled Stowage
ATU
Audio Terminal Unit

AUAI
ACS/UCS Audio Interface

AVM
Anti-Vibration Mounting

AVU
Artificial Vision Unit

AVV
Accumulator Vent Valve

B/U
Backup

B-CP
Boeing – Canoga Park

B-HB
Boeing – Huntington Beach

B-HOU
Boeing – Houston

B-MSFC
Boeing – Marshall Space Flight Center

BBC
Bolt Bus Controller

BC
Bus Controller

BCA
Battery Charger Assembly

BCDU
Battery Charge/Discharge Unit

BCRT
Bus Controller Remote Terminal

BDT
Binary Data Transfer

BG
Beta Gimbal

BGA
Beta Gimbal Assembly

BGB

Bio-Glove Box

BGSA
Beta Gimbal/Solar Array

BIA
Bus Interface Adapter

BIT
Built-in-Test

BITE
Built-in-Test Equipment

BMRRM
Bearing Motor and Roll Ring Module

BRT
BIT Results Table

BRT
Body Restraint Tether

BSA
Battery Stowage Assembly

BSCCM
Battery Signal Conditioning and Control Module

BSP
Baseband Signal Processor

BST
BIT Summary Table

C&C
Command and Control

C&DH
Command and Data Handling

C&T
Communications and Tracking

C&W
Caution and Warning

C/DPC
Charge/Discharge Power Converter

C/O
Checkout

CADU
Channel Access Data Unit

CAM
Centrifuge Accommodation Module

CAS
Common Attach System

CAU
Caution

CBCS
Centerline Berthing Camera System

CBM
Common Berthing Mechanism

CCAA
Common Cabin Air Assembly

CCDB
Configuration Controller Database

CCM
Consolidated Change Memo

CCR
Crew Consensus Report

CCS
C&C Software

CCW
Counter Clockwise

CDH
Command and Data Handling

CDR
Critical Design Review

CDRA
Carbon Dioxide Removal Assembly

CE
Cargo Element

CEM-L

Central Experiment Module Lower
CEM-U

Central Experiment Module Upper
CEPA
Columbus External Payload Adapter     

CEPF
Columbus External Payload Facility

CES
Control Error Status

CETA
Crew and Equipment Translation Aid

CEU
Control Electronics Unit

CFA
Cabin Fan Assembly

CGA
Cable Guide Assembly

CGS
Canadian Ground Segment

CH
Channel 

CHeCS
Crew Health Care System

Chnl(s)
Channels

CHX
Condensing Heat Exchanger, Cabin Heat Exchanger

CID
Circuit Interrupt Device

CLA
Capture Latch Assembly

CLC
Closed Loop Control

CLRB
Captive Launch Restraint Bolt

Clsd
Closed

CMD
Command

Cmd'd
Commanded

Cmd/cmd(s)
Command(s)

CMDM
Control Multiplexer Demultiplexer

CMG
Control Moment Gyro

CMU
Command and Measurement Unit; Control and Monitoring Unit

Cntl
Control

CO2
Carbon Dioxide

COAS
Crew Optical Alignment Sight

COEFF
Coefficient

Col-CC
Columbus Control Center

Comm/comm
Communication

Config
Configure or Configuration

COU
Concept of Operation and Utilization

CPA
Controller Panel Assembly

CSA
Canadian Space Agency

CSC
Computer Software Component            

CSCI
Computer Software Configuration Item

CSR
Camera Status Report

CSU
Computer Software Unit

CSVS
Canadian Space Vision System

CT
Communications & Tracking Subsystem

CTB
Central Thermal Bus, CTB
Cargo Transfer Bag

CTCU
Cabin Temperature Control Unit

CTVC
Color Television Camera    

CVIU
Common Video Interface Unit    

CVT
Current Value Table        

CW
Clockwise           

CWAI
Caution, Warning, & Advisory Indicator

CWB

Crew WorkBench

CWSA
Condensate Water Separator Assembly

CWSMU


DA
Depressurization Assembly

DAC
Data Analysis Cycle

DAIU
Docked Audio Interface Unit

DAP
Digital Autopilot

DASA
Depressurization Airflow Sensor Assembly

DBBOLTCK
Deberth Bolt Check

DC
Development Center

DC
Direct Current

DC
Docking Compartment

DCE
DC-to-DC Controller Element

DCLA
Dynamic Clearance Analysis

DCN
Document Change Notice

DCRBI
DC Control Remote Bus Isolator

DCSU
Direct Current Switching Unit

DDCU
DC-to-DC Converter Unit

DDP
Design Decision Package

Deact
Deactivate

dec
Decimal

Demux
Demultiplexer

DIT
Data Integration Team

DIU
Data Interface Unit

DLA
Drive Lock Assembly

DLT

Digital Line Tape
DMC
Data Management Computer

DMS
Data Management System

DPA
Depress Pump Assembly

DPEU
Depress Pump Electronics Unit

DPS
Delta Pressure Senson

DQA
Document Quality Assurance

DRAM
Dynamic Random Access Memory

DSD
Duct Smoke Detector

DSM
Data System Manager

E
Enhanced (MDM)

EADS
European Aeronautic Defense and Space Company

EAR
EVA Worksite Analysis Report

EATCS
External Active Thermal Control System

EC
Ear Candle

ECLSS
Environmental Control and Life Support System

ECM
Embedded Control Module

ECOM
EVA Change Out Mechanism

ECU
Electronics Control Unit

ECZ
External Control Zone

EDAC
Error Detection and Correction

EDF
Expandable Diameter Fastener

EDR
European Drawer Rack

EE
End Effector

EEATCS
Early External Active Thermal Control System

EEL
Emergency Egress Lighting

EEPROM
Electrically Erasable Programmable Read Only Memory

EIB
Electrical Interface Box

EL
Equipment Lock

ELPS
Emergency Lighting Power Supply

EMI
Electromagnetic Interference

EMU
Extravehicular Mobility Unit

EPCS
Early Portable Computer System

EPF
External Payload Facility

EPM
European Physiology Module

EPS
Electrical Power System

Equip.
Equipment

ERB
Error Ring Buffer

ESA
European Space Agency

ESA
External Sampling Adapter

ESE&T
EVA Support Equipment and Tools

EST
Equipment Self-Test

ETC
European Transportation Carrier

ETO
Earth to Orbit

ETOV
Earth to Orbit Vehicle

ETSD
EVA Tool and Storage Device

ETVCG
External Television Camera Group

EU

Electronic Unit

EuTEF
European Technology Exposure Facility

EV
Extravehicular 

EVA
Extravehicular Activity

EV-CPDS
Extra Vehicular-Charged Particle Directional Spectrometer

EVDS
External Video Subsystem

EV1/2
EVA Crewmember 1/2

EVR
Extravehicular Robotics

EVSW
External Video Switch

EWACS
Emergency, Warning, and Caution System

EXPRESS
Expedite the Processing of Experiments to Space Station

EXT
External 

F/W
Firmware

FAS
Fire Annunciation/Suppression

FBOLTS
Final Bolts

FCA
Functional Configuration Audit

FCS
Flight Crew Systems

FCV/BCV
Flow control valve (bypass control valve)

FD
Flight Day

FDF
Flight Data File

FDIR
Failure Detection, Isolation, and Recovery

FDS
Fire Detection and Suppression

FF
Free Float

FFD
Functional Flow Diagrams

FFTD
Fluid Fitting Torque Device

FGB
Functional Cargo Block

FI
Fault Isolator

FI
Functional Inhibit

FIDT
Functional Interface Demonstration Test

F.L.
Functional Limits

FL
Function List

FLAP
Flight Automated Procedure

FD
Forward Deck

FO
Fiber Optic

FOD
Foreign Object Damage

FORX
Fiber Optic Receiver

FOTX
Fiber Optic Transmitter

FQDC
Fluid Quick Disconnect Coupling

FRAM
Flight Releasable Attachment Mechanism

FRGF
Flight Releasable Grapple Fixture

FRR
Flight Readiness Review

FSE
Flight Support Equipment

FSL
Fluid Science Laboratory

FSS
Fluid Service System, Fluid System Servicer

FSSP
Fixed System Storage Provision

FT
Fault Threshold

FWCI
Firmware Configuration Item

FWC
Firmware Controller

FWD/Fwd
Forward

GN&C
Guidance, Navigation, and Control

GDT
Global Descriptor Table

GFE
Government Furnished Equipment

GFM
Government Furnished Materials

GLA
General Luminaire Assembly

GN2
Gaseous Nitrogen

GNC
Guidance, Navigation, and Control Subsystem

GND
Ground

GPRV
Gas Pressure Regulating Valve

GPS
Global Positioning System

Grp
Group

GSE
Ground Support Equipment

Hab
Habitation (module)

HAC
Heat Acquisition & Control capability

HCU
Heater Control Unit

HD

Hard Disk

Hdlr
Handler

HDR
High Data Rate

HGA
High Gain Antenna

HM

Handling Mechanism

H.P.
High Pressure

HPRS
Heat Pipe Radiator System

HR
Handrail

HRDL
High Rate Data Link

HRFM
High Rate Frame Multiplexer

HRM
High Rate Modem, High Rate Multiplexer

HTL
High Temperature Loop

HTR(s)
Heater(s)

HV
High Value

HW
Hardware

HX
Heat Exchanger

HXB


Hz
Hertz

I/O
Input/Output

IA
Integrated Assembly

IAC
Internal Audio Controller

IAN
Integrated Architecture Notebook

IAS
Internal Audio System/Subsystem

IAV
Internal Audio/Video

IBOLTS
Initial Bolts

ICC
Integrated Cargo Carrier

ICD
Interface Control Document

IDT
Interrupt Descriptor Table

IEA
Integrated Equipment Assembly

I/F
Interface

IFHX
Interface Heat Exchanger

IMCA
Integrated Motor Control Assembly        

IMU
Inertial Measurement Unit          

IMV
Intermodule Ventilation          

Ind.
Indication (or Indicator)

Init
Initialize

INS
Inertial Navigation System

INT
Internal

INTG
Integrated

INTSYS
Internal MDM Systems Software

IOCC
Input Output Card Controller

IOCU
Input/Output Controller Unit

IP
International Partner           

IPCL
Instrumentation Program and Command List

IPT
Integrated Product Team

IRFA
IMV Return Fan Assembly

IRSOV
IMV Return Shut-Off Valve

ISA
Internal Sampling Adapter            

ISFA
IMV Supply Fan Assembly         

ISO
Isolation

ISOV
Isolation Valve

ISPR
International Standard Payload Rack

ISS
International Space Station

ISSOV
IMV Supply Shut-Off Valve

ISSP
International Space Station Program

ITCS
Internal Thermal Control System

ITS
Inlet Temperature Sensor

ITS
Integrated Truss Segment

IUA
Interface Umbilical Assembly

IVA
Intravehicular Activity

IVSU
Internal Video Switch Unit

JAM
Joint Airlock Module

JEM
Japanese Experiment Module

JOP
Joint Operations Panel

JSC
Johnson Space Center

kbps
kilobits per second

K-BAR
Kneebrace Bolt Action Replacement, Knee Brace Assembly Replacement

L
Launch

LAB
Laboratory     

Lab
Laboratory  (module)    

LAN
Local Area Network

LB
Local Bus

LBB
Left Blanket Box

LCA
Lab Cradle Assembly

LCA
Loop Crossover Assembly

LDA
Launch Deployment Assembly

LDFR
Long Duration Foot Restraint

LDR
Low Data Rate

LED
Light Emitting Diode

LEE
Latching End Effector

LEO
Low Earth Orbit

LFDP
Load Fault Detection Protection

LGA
Low Gain Antenna

LMSO
Lockheed Martin Space Operations

LMV
Latching Motor Valve

LOC
Loss of Communication

LP
Launch Package

L.P.
Low Pressure

LRC
Local Reference Clock

LRM
Launch Restraint Mechanism

LRU
Line Replaceable Unit

LSA
Launch Support Assembly

LSAR
Logistics Support Analysis Record
LSYS1
Lab System 1

LSYS2
Lab System 2

LT
Local Tier

LTA
Launch To Activation

LTL
Low Temperature Loop

LUDP

Lower Utility Distribution Panel
LUM
Luminaire

LV
Low Value

Lvl
Level

LVLH
Local Vertical, Local Horizontal

M/D
Meteoroid/Debris

MAGIK
Manipulator Analysis Graphics and Interactive Kinematics team

Maint
Maintenance

MAR
Motor Accumulated Revolutions

Max
Maximum

MBA
Motorized/Motor Bolt Assembly

MBM
Manual Berthing Mechanism

MBS
MRS Base Structure

MBSU
Main Bus Switching Unit

MCA
Major Constituent Analyzer

MCC
Mission Control Center

MCC-H
Mission Control Center-Houston

MCC-M
Mission Control Center-Moscow

MCDS
Multifunction CRT Display System

MCF
Microconical Fitting

MDA
McDonnell Douglas Aerospace

MDA
Motion Drive Assembly

MDL

Middeck Locker

MDM
Multiplexer/Demultiplexer

MDPS
Meteoroid Debris Protection System

METOX
Medical Oxygen

MFCV
Manual Flow Control Valve

MLE
Middeck Locker Equivalent

MLI
Multilayer Insulation

MLU
Module Lighting Unit (Columbus Lighting System)

MM/OD
Micro-Meteoroid/Orbital Debris

MMD
MSS Maintenance Depot

MMU
Mass Memory Unit

MOD
Mission Operations Directorate

MPEV
Manual Pressure Equalization Valve

MPLM
Multi-Purpose Logistics Module

MRK
Moisture Removal Kit

MRS
Mobile Remote Servicer

MSC
Mobile Servicing Center

MSD
Mass Storage Device

MSFC
Marshall Space Flight Center

Msg.
Message

MSIS
Mass Spectrometer Incoherent Scatter

MSS
Mobile Servicing System

MSSP
Mobile System Storage Provision 

MT
Mobile Transporter

MTE
Mobil Transporter Element

MTL
Moderate Temperature Loop

MTSAS
Module to Truss Structure Attach System

MUE
MDM Utility Executor

Mux
Multiplexer

MWS
Mini-Workstation

N/A
Not Applicable

N1
Node 1 

N1F
Node 1 Forward

N1N
Node 1 Nadir

N1P
Node 1 Port

N1S
Node 1 Starboard

N2
Nitrogen, Node 2

NAD
Nadir

NASA
National Aeronautics and Space Administration

NASCOM
NASA Communications

NASDA
National Space Development Agency of Japan

NBL
Neutral Buoyancy Laboratory

NC
Non-Compliance

NCC
Nominal Corrective Combination (maneuver)

NCS
Node Control Software

NIA
Nitrogen Interface Assembly

NIV
Nitrogen Introduction Valve

NMI
Non Maskable Interrupt

NOPA
Nitrogen/Oxygen Purge Adapter

NPC
Nominal Plane Change

NPRV
Negative Pressure Relief Valve

NSR
Nominal Slow Rate  (maneuver)

NSTS
National Space Transportation System

NTA
Nitrogen Tank Assembly

O2
Oxygen

OA
Overhead Aft

OAIP
Operations Analysis Integration Plan

ODDI
Operations Data Development and Integration

ODF
Operations Data File

ODM

Optical Diagnostic Module
ODS
Orbiter Docking System

OF
Overhead Forward

OFD
Operational Flow Diagram

OI
Orbit Installable

OIH
On-orbit Installable Handrail

OIU
Orbiter Interface Unit

OOCT
On-Orbit Constraints Test

OOP
Out Of Plane

Opr
Operator

Ops
Operations

ORU
Orbital Replaceable (Replacement) Unit

OSA
Orbiter-based Station Avionics

OSD
Operational Sequence Diagram

OSE
Orbital Support Equipment

SD
Smoke Detector
OSVS
Orbiter Space Vision System

OTS
Outlet Temperature Sensor

P/N
Part Number

P1
Truss segment P1

P3
Truss segment P3

PA
Port Aft

PAC
Port Aft Cone

PAD
Portable Foot Restraint Attachment Device

PBA
Portable Breathing Apparatus

PCA
Procurement Configuration Audit

PCA
Pressure Control Assembly

PCU
Plasma Contactor Unit

PCBM
Passive Common Berthing Mechanism

PCDF

Protein Crystallisation Diagnostics Facility 

PCM
Preliminary Change Memo

PCP
Pressure Control Panel

PCS
Portable Computer System

PD
Port Deck

PDAC
Procedure Development and Control

PDGF
Power and Data Grapple Fixture

PDM
Port Deck Module

PDR
Preliminary Design Review

PDTA
Power and Data Transfer Assembly

PDU
Power Distribution Unit

PEI
Program Engineering and Integration

PEG
Payload Ethernet Gateway

PEV
Pressure Equalization Valve

PF
Pointer Function, Port Forward

PFC
Port Foward Cone

PFCS
Pump and Flow Control Subsystem

PFE, PFEX
Portable Fire Extinguisher

PFM
Port Forward Module

PFR
Portable Foot Restraint

PFRWS
Portable Foot Restraint Workstation (Stanchion)

PG
Product Group

PG1
Product Group 1 (MDA; Boeing Huntington Beach)

PGT
Pistol Grip Tool

PIDS
Prime Item Development Specifications

PIP
Payload Integration Plan

PL
Payload

PLB
Payload Bay (Orbiter)

PLC
Power Level Control

PLCU
Payload Control Unit

PM
Pump Module

PMA
Pressurized Mating Adapter

PMCA
Power Management Controller Application (PMCU software)

PMCU
Power Management Control Unit

POST
Power-On Self Test

PPA
Pump Package Assembly

PPCO2
Partial Pressure Carbon Dioxide (sensor)

PPCS
Partial Pressure Carbon Dioxide (Sensor)

PPL
Pre-Positioned Load

PPO2
Partial Pressure Oxygen (sensor)

PPR
Positive Pressure Relief 

PPRA
Positive Pressure Relief Assembly

PPRV
Positive Pressure Relief Valve

PPSB
Payload Power Switching Box

PRLA
Payload Retention Latch Actuators/Assembly

prox
Proximity

PRT
Port

PS
Power Supply

PSA
Power Supply Assembly

Psia
Pounds per Square Inch - Absolute/Ambient

Psid
Pounds per Square Inch - Differential

PSN
Power Source Node

PSTA
Power Seat Track Adapter

PTC
Pump & Tank Control Capability

PTCP
Pump Tank/Control Package

PTCS
Passive Thermal Control System

PTR
Port Thermal Radiator

PTU
Pan/Tilt Unit

PU

Panel Unit

PUI
Program Unique Identifier

PV
Photovoltaic

PVCA
Photovoltaic Controller Application (PVCU software)

PVCE
Photovoltaic Controller Element

PVCU
Photovoltaic Control Unit

PVM
Photovoltaic Module

PVR
Photovoltaic Radiator

PVTCS
Photovoltaic Thermal Control System

PWP
Portable Work Platform

PWP
Portable Water Processor

PWR/Pwr
Power

PWS
Portable Workstation

QD
Quick Disconnect

QDMA
Quick Don Mask Assembly

R/CA
Reducer/Cylinder Assembly

R&MA
Restraint and Mobility Aids

R&R
Remove and Replace

RACU
Russian to American Converter Unit 

RAIU
Russian Audio Interface Unit

RBB
Right Blanket Box

RBI
Remote Bus Isolator

RBVM
Radiator Beam Valve Module

RC
Radiator Control capability

RCS
Reaction Control System

RDF
Requirements Data File

RDR
Radiator Deploy and Retract

REG
Regenerative

RET
Retractable Equipment Tether

RF
Radio Frequency

RF
Repeated Function

RFG
Radio Frequency Group

RFRCK
Refrigerator Freezer Rack

RGA
Rate Gyro Assembly

RGAC
Radiator Joint Goal Angle Calculation

RHA
Rack Handle Assembly

RIP
Requirements Integration Panel

RJMC
Rotary Joint Motor Controller

RMS
Remote Manipulator System

ROEU
Remotely Operated Electrical Umbilical

RPC
Remote Power Controller

RPCM
Remote Power Controller Module

RPCMA
Remote Power Controller Module Assembly

RPDA
Remote Power Distribution Assembly

RPU
Receiver Processor Unit 

Rq'd
Required

RR
Rendezvous Radar

RS
Russian Segment

RSA
Russian Space Agency

RSM
Russian Service Module

RT
Remote Terminal

RTC
Real Time Clock

RTD
Resistance Temperature Device

RTL
Ready To Latch

RTN
Return

RUPP

Rack Utility Pass-through Panel
RWS
Robotics Workstation

S/O
Switchover

S&M
Structures and Mechanisms

S&S
Schmuck und Schmuck

S
Standard (MDM)

S0
Truss segment S0

S1
Truss segment S1

S3
Truss segment S3

SA
Starboard Aft

SAA
Solar Array Assembly

SABB
Solar Array Blanket Box

SARJ
Solar Alpha Rotary Joint

SASS
Space Applications System Simulation

SAW
Solar Array Wing

SC
Starboard Central

SCN
Specification Change Notice

SCSG
Sync and Control Signal Generator

SCU
Sync and Control Unit

SCU
Signal Conditioner Unit

SD
Smoke Detector, Starboard Deck

SDMS
Structural Dynamics Measurement System

SDO
Solenoid Driver Output

SDOM
Station Development and Operations Meeting

SDRF
Short Duration Foot Restraint

SDS
Smoke Detection System

Sec
Secondary

Sec.
Seconds

SEE
Standard End Effector

SEPS
Secondary Electrical Power Subsystem

SETPT
Setpoint

SF
Starboard Forward

SFCA
System Flow Control Assembly

SFU
Squib Firing Unit

SGAG
Space-to-Ground Antenna Group

SGANT
SGS Antenna

SGS
Space-to-Ground Parabolic Antenna

SGTRC
Space-to-Ground Transmitter/Receiver/Controller

SIGI
Space Integrated GPS INS

SIR
Stage Integration Review

SLSOV
Sampling Line Shut-Off Valve

SLP
Spacelab Logistics Pallet

SM
Service Module

SMC
Station Modes and Controls

SO
Starboard Overhead

SOC
State of Charge

SODF
System Operations Data File

SOLAR
Solar Experiments External Payload (not an acronym)

SOP
System Operations Procedure

SOV
Shut Off Valve

SP

Spectrometer

SPCE
Servicing & Performance Checkout Equipment

SPD
Serial/Parallel/Digital

SPD
Spool Positioning Device

SPDA
Secondary Power Distribution Assembly

SPDM
Special Purpose Dexterous Manipulator

SPDU
Secondary Power Distribution Unit

SPP
Science Power Platform

SRAM
Static Random Access Memory

SRD
Software Requirements Document

SRMS
Shuttle Remote Manipulator System

SRS
Software Requirement Specification

SSAS
Segment to Segment Attach System

SSBB
Solar Array Blanket Box

SSCM
Space Station Change Memorandum

SSCN
Space Station Change Notice

SSL
SSRMS Support Latch

SSMB
Space Station Manned Base

SSMDM
Space Station Standard Multiplexer/Demultiplexer

SSP
Space Station Program

SSP
Standard Switch Panel

SSPA
Solid State Power Amplifier

SSRMS
Space Station Remote Manipulator System

SSSR
Space to Space Station Radio

SS&T
Spares Stowage and Transfer

SSU
Sequential Shunt Unit

STBD/Stbd
Starboard

STDOUT
Standard Out

STEA
Seat Track Equipment Anchor

STR
Starboard Thermal Radiator

STS
Space Transportation System (Space Shuttle)

Svc
Service

SVS
Space Vision System

Sw
Switch

SWLA

Secondary Water loop Assembly

Sync
Synchronization

Sys
System

TA&A
Translation Aids and Attachments

TBC
To Be Confirmed

TBD
To Be Determined

TBR
To Be Resolved

TBS
To Be Supplied

TCCS
Trace Contaminant Control System

TCCV
Temperature Control Check Valve

TCS
Thermal Control System

TCSAC
System prefix for a TCS assembly complete function

TCU

Temperature Controlled Unit
TCV
Thermal Control Valve

TDRSS
Tracking and Data Relay Satellite System

TEA
Torque Equilibrium Attitude

TERA
Temporary Equipment Restraint Assembly

THC
Temperature and Humidity Control (ECLSS)

TIG
Time of Ignition 

TLM
Telemetry

TM
Torque Multiplier

TM
Telemetry

TPS
Total Pressure Sensors

TRRJ
Thermal Radiator Rotary Joint

TUS
Trailing Umbilical System

UAS
User Application Software

UB
Utility Bus

UCCAS
Unpressurized Cargo Carrier Attach System

UDM
Universal Docking Module

UHF
Ultrahigh Frequency

UI
Unsigned Integer

UIA
Umbilical Interface Assembly

UIP
Utility Interface Panel

ULC
Unpressurized Logistics Carrier

ULCAS
Unpressurized Logistics Carrier Attach System

UMA
Umbilical Mechanism Assembly

UOP
Utility Outlet Panel

UR
Utility Rails

USGS
United States Ground Segment 

USL
United States Laboratory

USOS
United States On-orbit Segment 

UT
User Tier 

UTA
Utility Transfer Assembly

VAC
Verification Analysis Cycle

VAJ
Vacuum Access Jumper

VAS
Video Analog Switch

VBSP
Video Baseband Signal Processor

VCA
Video Camera Assembly

VCP
Video Camera Port

VCR
Video Cassette Recorder

VCSA
Video Camera Support Assembly

Vdc
Volts DC

VDPU
Video Data Processing Unit

VDS-ES
Video Subsystem-External Segment

VDS-IS
Video Subsystem-Internal Segment

VES
Vacuum Exhaust System 

VOK
Vestibule Outfitting Kit

Vox
Voice Activated

VHF
Very High Frequency

VIPeR
Vehicle Integration, Performance, and Resource Team

VLV
Valve

VMN
Video Monitor

VMU

Video Management Unit
VRCV
Vent/Relief Control Valve

VRIV
Vent/Relief Isolation Valve

VRV
Vent and Relief Valve

VS
Vacuum System

VSC
Video Signal Converter

VSSA
Video Support Stanchion Assembly

VSU
Video Switching Unit

VSW
Video Switch

VTC
Vital Telemetry and Command Controller

VTR
Video Tape Recorder

WETA
WVS External Transceiver Assembly

WFS
Water Flow Selector

WFSV
Water Flow Selector Valve

WIF
Work Interface

WM 
Waste Management

WPA
Water Pump Assembly

WOOV
Water On/Off Valve

WRVA
Water Relief Valve Assembly

WRM
Water Recovery and Management

WRN
Warning

WS
Work Station

WS
Water Separator

WSA
Worksite Analysis

WSS
Work Station Stanchion

WVS
Wireless Video System

XPDR
Transponder

XPOP
X Axis Perpendicular to Orbit Plane

ZEN/Zen
Zenith

ZOE
Zone of Exclusion

ZSP

Zero-g Stowage Pocket

ZSR
Zero-g Stowage Rack
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ASSUMPTIONS

Conditions that must be assumed to exist in order to complete the analysis.

BUILT–IN-TEST (BIT)

An integral capability of the mission system/element or equipment which provides an automatic test and/or monitor capability to detect, diagnose, and/or isolate failures and to verify restoration of functionality after maintenance actions.  BIT capability can include any normal functional operation, as well as dedicated detection/isolation monitoring, checkout, or test capabilities inherent in the design of the equipment.

BUILT–IN-TEST EQUIPMENT (BITE)

Hardware included in system/element design specifically for detection/isolation purposes or to exclusively perform the BIT function.  Any hardware that shares a dual purpose for BIT and mission/functional operations is not considered BITE.

CONSTRAINT

A hardware, software, or operational characteristic that limits how or when a function can be performed.

CONTINGENCY

Any condition which results in, or may result in, the non-recoverable loss of a Station Critical Function.

CREW

Individuals who operate and maintain the station systems and payloads on-orbit in support of Station assembly and increment operations.

CRITICAL ISSUE

A problem or limitation that may prevent a system from achieving the desired/expected behavior, or inconsistencies/contradictions in constraints.

DERIVED OPERATIONAL REQUIREMENTS

Procedural steps, fixed sequences of steps, and/or initial conditions that must be observed to ensure safe and successful operation of a system.

DESCRIPTION

A textual description of included activities, including any relevant information not recorded elsewhere in the procedure input.

ELEMENT

A major ISS subassembly incorporating primary structure and system functionality, integrated on the ground and launched as a unit for assembly with ISS. An element corresponds to a sub-element listed in the assembly sequence. 

END ITEM

A combination of parts, assemblies, accessories, and/or attachments integrated to form an equipment unit that will accomplish a specific function when used.  An end item is complete within itself and classified as such for purposes of separate manufacture, procurement, drawings, specifications, storage, issue, maintenance, or use.  

FAILURE

The loss of function or functional redundancy.  Specifically: the inability of a system, subsystem, string, ORU, component, or part to perform its required function(s) within specified limits.

The process that includes collection of data, and processing of that data to allow declaration of pass/fail status of a particular end–to–end function for that level of equipment indenture (e.g., end item).

FAILURE DETECTION

A function required to support a stable, habitable, and revisitable station capable of performing its mission.

FAILURE ISOLATION

The process to determine the location of the failure mechanism, to the level specified (e.g., recovery level, maintenance level), of a detected failure.

FAILURE RECOVERY

The process of configuring onboard systems and planned activities to overcome loss of vehicle functionality.  Recovery does not necessarily imply a regaining of full functionality.

FINAL CONDITIONS

The changes to the condition of the hardware and software after a procedure has been executed.

FLIGHT DATA FILE

Procedures, timelines, reference information, and ancillary items flown on Space Shuttle missions required to support the crew in Space Shuttle system and payload operations.

FLIGHT RULES

Collection of preplanned decisions designed to minimize the amount of real-time rationalization required when off-nominal situations occur during Space Shuttle or ISS operations.

FLIGHT SUPPORT EQUIPMENT (FSE)

That hardware developed and provided for the specific purpose of moving and protecting flight hardware during launch and return, and transport to and from on-orbit locations.  It is designed to meet the protection requirements of the hardware it is intended for, and may also be designed to assist in the installation of the item.

FUNCTION

A separate and distinct action required to achieve a given objective, to be accomplished by the use of hardware, computer programs, personnel, facilities, procedural data, or a combination thereof; an operation that a system must perform to fulfill its mission or reach its objectives.

FUNCTIONAL LISTING

A list of sequential tasks or actions required to accomplish a certain operational objective.

GOVERNMENT FURNISHED EQUIPMENT (GFE)

Equipment acquired by the government, and delivered or otherwise made available to a non–Government organization. 

GROUND SUPPORT EQUIPMENT (GSE)

Hardware developed and provided to be used at the launch site on the ground only during ground and prelaunch/postlanding operations.  It may also be used for manufacture, development, test, launch package integration, storage, and transportation of flight hardware.  Space Station GSE is designed to meet the protection requirements of the hardware for which it is intended.

GROUND VERIFICATION

Tests, analyses, and inspections uses to verify that a user payload complies with applicable interface specifications and hazard controls.

INCREMENT

An Increment is based on crew rotation.  It starts at the launch of the crew to the undocking of the return vehicle for the same crew.

INITIAL CONDITIONS

These are used in the root function of a procedure input to describe the conditions necessary to perform the procedure.

INTEGRATED FUNCTIONS 

Referring to functions performed by the partnership as a whole, usually by an organization comprised of personnel from all Partners.

ISSUE 

A problem or limitation that may prevent a system from achieving the desired/expected behavior, or inconsistencies/contradictions in constraints.

ITEM 

A textual description of items used in OSD development to model the flow of commands, data, or telemetry to/from the crew, systems, or ground.

LAUNCH PACKAGE 

A cargo element or group of cargo elements configured for a launch.

LINE REPLACEABLE UNIT

An item which can be removed from a ground system and replaced as a unit at the organizational on–ground level of repair.

LOWER

For the purposes of this document, the term “lower” is used interchangeably with the term “nadir,” or the direction of the positive Z axis according to the conventional coordinate system used for the International Space Station.

OPERATIONAL CONSTRAINT

Hardware, software, or operational characteristic that limits how or when a function can be performed.

OPERATIONAL REQUIREMENTS

Procedural steps, fixed sequence of steps, and/or conditions or functions required to ensure safe and successful operation of the system.  Also includes other miscellaneous requirements such as stowage requirements.

OPERATIONAL SEQUENCE DIAGRAMS

Graphical diagrams containing a logical sequence of functions that depict how to accomplish a specific task and/or satisfy system functional requirements.  

OPERATIONS DATA FILE

Procedures, timelines, reference information, and ancillary items required to support the crew in ISS system and payload operations.

OPERATIONS DATA 

Inputs to the development of final procedures for the Operations Data File, including payload interface agreement data, mission rules, existing ODF procedures, logistics and maintenance planning data, resource data, flight dynamics data, robotics data, system schematics, engineering support data, Space Shuttle program documentation, etc.

ORBITAL REPLACEABLE UNIT 

An item which can be removed and replaced at the organizational on–orbit level of maintenance.

ORBITAL SUPPORT EQUIPMENT (OSE)

Hardware developed and provided for the specific purpose of moving and protecting flight hardware during transport to and from on-orbit locations and on-orbit stowage.  It is designed to meet the handling and transport requirements of specific hardware items, and may also be designed to assist in the installation of the item.  Orbital support equipment is typically stowed on-orbit.

OUTPUTS (COMMANDS)

Used in OSD developmental to model the flow of commands, data, and telemetry to and from, crew, ground, and various systems.

POINTER FUNCTION

A function that references a Repeated Function and whose decomposition is provided by the referenced Repeated Function.

PROGRAM UNIQUE IDENTIFIER (PUI)

Designations used by the ISS program to identify software data requirements and ISS signals.

REPEATED FUNCTION

A function that is largely independent of station configuration which is referenced repeatedly in different operational sequence diagrams, but actually resides in only one location within the databases.  

SCENARIO

Text description of the events that will occur to accomplish a portion of a specific increment.  Scenarios provide the basis for the development of operational flow diagrams.

SEGMENT

A grouping of elements that are functionally related and often physically interface (e.g., U.S. On–Orbit Segment or U.S. Ground Segment).

SOLAR ARRAY ASSEMBLY (SAA)

Comprised of the 4-bar linkage, beta gimbal platform, SSU, ECU, Mast Canister, and both blanket boxes.

SOURCE

The data that was used to develop each OSD, and the pedigree of that data.  Engineers (names), documents (hardware specifications, software specifications, architecture notebooks, etc.), and memoranda are a few examples of sources.

SUPPORT EQUIPMENT  

Equipment used to transport, handle, support, protect, maintain, monitor, or service station flight hardware/software, on–orbit or on the ground. Deliverable Support Equipment is categorized as Flight Support Equipment (FSE), Orbital Support Equipment (OSE), and GSE.  

SYSTEM

Corresponds to the major subsystems which implement the Station-level functional capabilities.

TASK

A unit of an operation for which there are standards of knowledge and performance. 

TIME TO COMPLETE 

Operator activities are normally displayed in hours and minutes (HH:MM) however, certain hardware and software actions may have durations listed in seconds.

UPPER

For the purpose of this document, the term “upper” is used interchangeably with the term “zenith,” or the direction of the negative Z axis according to the conventional coordinate system used for the International Space Station.
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	Function No.
(Init Rel)
	Function No.
(Rev A)
	Function Title
	Resp. Org.
	System

	 
	 
	 
	 
	 

	 
	 
	Launch minus 48 hours
	 
	 

	1E.1
	Deleted in Rev A
	Verfiy CCS R4.5 Upload  (DELETED - CCS 4.5 upload verified several weeks prior to 1E mission)
	Station Program
	C&DH

	1E.2
	1E.1
	Checkout MSS
	Station Program
	EVR.SSRMS

	1E.3
	1E.2
	PF.Transition to External Ops Mode for SSRMS Walk-off
	Boeing-Ops
	SM&C

	1E.4
	1E.3
	PF414014.Perform EVR Prep for SSRMS Walk-off
	Boeing-Ops
	Multiple

	1E.5
	1E.4
	Walk SSRMS Off MBS PDGF #1 to Lab PDGF
	Station Program
	EVR.SSRMS

	1E.6
	1E.5
	Walk SSRMS Off Lab PDGF to Node 2 PDGF
	Station Program
	EVR.SSRMS

	1E.7
	1E.6
	Perform SSRMS Checkout on Node 2
	Station Program
	EVR.SSRMS

	1E.8
	1E.7
	PF414015.Perform Post EVR Operations after SSRMS Walk-off and Checkout
	Boeing-Ops
	Multiple

	1E.9
	1E.8
	PF.Transition to Standard Mode after SSRMS Walk-off and Checkout
	Boeing-Ops
	S&MA

	1E.10
	1E.9
	Perform Node 2 Checkout to Allow Columbus Activation
	Boeing-Ops
	Multiple

	1E.10.1
	1E.9.1
	Checkout Node 2 DDCUs
	NASA-MSFC/Alenia
	EPS

	1E.10.2
	1E.9.2
	Checkout Node 2 MDMs
	NASA-MSFC/Alenia
	C&DH

	1E.10.3
	1E.9.3
	Checkout Node 2 Starboard ACBM PF.SODF.CHECKOUT NODE 2 STARBOARD ACBM
	Boeing-Ops
	SM.CBM

	1E.10.4
	1E.9.4
	Checkout Columbus LTL and MTL External Heat Exchangers
	Boeing-Ops
	TCS.ATCS

	 
	 
	Flight Day 1
	 
	 

	1E.11
	1E.10
	Launch
	Shuttle Program
	Orbiter Systems

	1E.12
	1E.11
	PF.SODF.ACTIVATE APCU TO APPLY POWER TO COLUMBUS LTA HEATERS
	Boeing-Ops
	EPS

	1E.13
	1E.12
	Apply Orbiter Power to ICC-Lite Unpressurized Carrier
	Boeing-Ops
	EPS

	 
	 
	Flight Day 2
	 
	 

	1E.14
	1E.13
	Checkout EMU
	Shuttle Program
	Orbiter Systems

	1E.15
	1E.14
	Checkout SAFER
	Shuttle Program
	Orbiter Systems

	1E.16
	1E.15
	Checkout Rendezvous Tools
	Shuttle Program
	Orbiter Systems

	1E.17
	1E.16
	Set Up Water Transfer to Station
	Shuttle Program
	Orbiter Systems

	1E.18
	1E.17
	Activate and Checkout Orbiter-Based Station Avionics (OSA)
	Shuttle Program
	Orbiter Systems

	1E.19
	1E.18
	Activate and Checkout Orbiter Docking System (ODS)
	Shuttle Program
	Orbiter Systems

	1E.20
	1E.19
	Setup and Checkout CBCS on Node 2 Starboard Hatch Window
	Station Program
	IVA

	 
	 
	Flight Day 3
	 
	 

	1E.21
	1E.20
	PF414003.Perform Station Operations for Orbiter Rendezvous
	Boeing-Ops
	Multiple

	1E.22
	1E.21
	PF414001.Ingress Station
	Boeing-Ops
	Multiple

	1E.23
	1E.22
	Purge N2/O2 Lines
	Station Program
	IVA

	1E.24
	1E.23
	Perform Cargo Visual Inspection with SSRMS (Optional)
	Station Program
	EVR.SSRMS

	1E.25
	1E.24
	Perform Vestibule Outfitting / Columbus Ingress Preparation
	ESA/EADS
	SM.Hatch

	1E.26
	1E.25
	Prepare Equipment Airlock
	Station Program
	IVA

	1E.27
	1E.26
	Rotate 1 US SAFER
	Station Program
	IVA

	1E.28
	1E.27
	Rotate 1 EMU
	Station Program
	IVA

	1E.30
	1E.28
	Transfer EVA Translation Aids and Trunnion Covers from the Orbiter to Station
	Station Program
	IVA

	1E.29
	1E.29
	Perform EVA Tool Configuration for EVA 1
	Station Program
	IVA

	1E.28
	 
	Transfer EVA Translation Aids and Trunnion Covers from the Orbiter to Station  (Moved to 1E.29)
	Station Program
	IVA

	1E.31
	1E.30
	Perform EVA Procedure Review for EVA 1
	Station Program
	IVA

	 
	 
	Flight Day 4
	 
	 

	1E.32
	1E.31
	PF.SODF.PERFORM NODE 2 STARBOARD ACBM PREP-FOR-MATE
	Boeing-Ops
	SM.CBM

	1E.33
	1E.32
	PF408001.Perform Station Airlock Prep for EVA 1
	Boeing-Ops
	Airlock

	1E.34
	1E.33
	PF.Transition to External Ops Mode for EVA 1 and Columbus Berthing
	Boeing-Ops
	SM&C

	1E.35
	1E.34
	PF414014.Perform Extravehicular Robotics (EVR) Prep for Columbus Berthing
	Boeing-Ops
	Multiple

	1E.36
	1E.35
	Perform Node 2 Starboard ACBM Visual Inspection Using SSRMS
	Station Program
	EVR.SSRMS

	1E.37
	1E.36
	Grapple Columbus with SSRMS in Preparation for Unberth
	Boeing-Ops
	EVR.SSRMS

	1E.37.1
	1E.36.1
	Maneuver SSRMS to Pregrapple Position
	Station Program
	EVR.SSRMS

	1E.37.2
	1E.36.2
	PF.GNC.Command CMG Desaturation
	Boeing-Ops
	GN&C

	1E.37.3
	1E.36.3
	PF.GNC.Configure Thruster Firing to 'DISABLE' 
	Boeing-Ops
	GN&C

	1E.37.4
	1E.36.4
	Grapple Columbus PDGF with SSRMS
	Station Program
	EVR.SSRMS

	1E.38
	1E.37
	Open CBCS Cover Flap on Node 2 Starboard Center Disk Cover
	Boeing-Ops
	EVA

	New in Rev A
	1E.38
	Open CBCS Cover Flap on Columbus Thermal Cover
	Boeing-Ops
	EVA

	1E.39
	1E.39
	Remove and Stow Columbus PCBM Contamination Cover
	Boeing-Ops
	EVA

	1E.40
	1E.40
	PF.SODF.REMOVE APCU POWER FROM COLUMBUS LTA HEATERS AND VERIFY POWER INHIBITS
	Boeing-Ops
	EPS

	1E.41
	1E.41
	Disconnect Columbus LTA Heater Umbilical from Columbus/Orbiter I/F Panel and Temp Stow
	Boeing-Ops
	EVA

	1E.42
	1E.42
	Command SSRMS Umbilical Mate (Power Connectivity to Columbus via SSRMS)
	Station Program
	EVR.SSRMS

	1E.43
	1E.43
	PF3023.Provide SSRMS Payload Power to Columbus Heaters
	Boeing-Ops
	EPS

	1E.44
	1E.44
	Unberth Columbus from Orbiter Payload Bay with SSRMS
	Boeing-Ops
	Multiple

	1E.44.1
	1E.44.1
	Unlatch Orbiter Payload Retention Latch Actuators (PRLAs) and Keel Latches
	Shuttle Program
	Orbiter Systems

	1E.44.2
	1E.44.2
	PF.GNC.Upload Mass Properties PPL for Loaded SSRMS Operations
	Boeing-Ops
	GN&C

	1E.44.3
	1E.44.3
	Maneuver Columbus to Hover Position with SSRMS
	Station Program
	EVR.SSRMS

	1E.44.4
	1E.44.4
	PF.GNC.Incorporate Mass Properties Data for Loaded SSRMS Operations
	Boeing-Ops
	GN&C

	1E.44.5
	1E.44.5
	PF.GNC.Set RS Thruster Firing Pattern to Pulse Train for Loaded SSRMS Operations
	Boeing-Ops
	GN&C

	1E.44.6
	1E.44.6
	PF.GNC.Configure Thruster Firing to 'ENABLE' 
	Boeing-Ops
	GN&C

	1E.45
	1E.45
	Perform Final Stow of Columbus LTA Heater Umbilical
	Shuttle Program
	EVA

	1E.46
	Deleted in Rev A
	Perform EVA Maintenance  (DELETED - Station program will determine EVA tasks to be performed)
	Station Program
	EVA

	1E.47
	1E.46
	Berth Columbus CBM to Node 2 Starboard ACBM with SSRMS
	Boeing-Ops
	Multiple

	1E.47.1
	1E.46.1
	Maneuver Columbus to Premate Position with SSRMS
	Station Program
	EVR.SSRMS

	1E.47.2
	1E.46.2
	PF.GNC.Command CMG Desaturation 
	Boeing-Ops
	GN&C

	1E.47.3
	1E.46.3
	PF.GNC.Configure Thruster Firing to 'DISABLE' 
	Boeing-Ops
	GN&C

	1E.47.4
	1E.46.4
	PF.GNC.Upload Mass Properties PPL after Loaded SSRMS Operations
	Boeing-Ops
	GN&C

	1E.47.5
	1E.46.5
	Position Columbus to Pre-Install Position with on Node 2 Starboard using with SSRMS
	Station Program
	EVR.SSRMS

	1E.47.6
	1E.46.6
	Perform Columbus CBM Mate to Node 2 Starboard ACBM 
	Boeing-Ops
	SM.CBM

	1E.47.6.1
	1E.46.6.1
	PF.SODF.VERIFY NODE 2 CBM PRE-MATE STATUS
	Boeing-Ops
	SM.CBM

	1E.47.6.2
	1E.46.6.2
	PF.SODF.PERFORM CAPTURE OF COLUMBUS AND ACQUIRE BOLTS (ABOLT)
	Boeing-Ops
	SM.CBM

	1E.47.6.3
	1E.46.6.3
	PF.SODF.PERFORM NODE 2 CBM BOLT LOADING
	Boeing-Ops
	SM.CBM

	1E.47.7
	1E.46.7
	PF.GNC.Incorporate Mass Properties Data after Loaded SSRMS Operations
	Boeing-Ops
	GN&C

	1E.47.8
	1E.46.8
	PF.GNC.Set RS Thruster Firing Pattern to Nominal Mode after Loaded SSRMS Operations
	Boeing-Ops
	GN&C

	1E.47.9
	1E.46.9
	PF.GNC.Configure Thruster Firing to 'ENABLE' 
	Boeing-Ops
	GN&C

	1E.49
	1E.47
	Install Columbus Trunnion Pin Covers
	Boeing-Ops
	EVA

	1E.48
	1E.48
	Install Columbus Handrails (8), Slidewire, and WIFs (3)
	Boeing-Ops
	EVA

	1E.49
	 
	Install Columbus Trunnion Pin Covers   (Moved to 1E.47A)
	Boeing-Ops
	EVA

	1E.50
	1E.49
	PF408002.Perform Post-EVA Airlock Operations After EVA 1
	Boeing-Ops
	Airlock

	1E.51
	1E.50
	PF414015.Perform Post-EVR Operations After EVA 1 and Columbus Berthing
	Boeing-Ops
	Multiple

	1E.52
	1E.51
	PF.Transition to Standard Mode after EVA 1 and Columbus Berthing
	Boeing-Ops
	SM&C

	1E.53
	1E.52
	Remove CBCS from Node 2 Starboard Hatch Window and Stow
	Station Program
	IVA

	1E.54
	1E.53
	PF.SODF.PRESSURIZE AND PERFORM LEAK CHECK OF NODE 2 / COLUMBUS VESTIBULE 
	Boeing-Ops
	ECLSS

	1E.55
	1E.54
	Configure Node 2 Systems for Powerdown of DDCUs N2NAD-4B & N2NAD-1B
	Boeing-Ops
	Multiple

	1E.55.1
	1E.54.1
	Configure Node 2 TCS (MTL) for DDCUs Powerdown
	NASA-MSFC/Alenia
	TCS.ITCS

	1E.56
	1E.55
	Inhibit RT FDIR and RT I/O for N2-1B4B RPCMs
	Boeing-Ops
	C&DH

	1E.57
	1E.56
	PF405002.Disable Secondary Power Outputs of DDCUs N2NAD-4B & N2NAD-1B
	Boeing-Ops
	EPS

	1E.58
	1E.57
	PF402013.Inhibit Primary PMCU MDM RT FDIR for DDCUs N2NAD-4B & N2NAD-1B
	Boeing-Ops
	C&DH

	1E.59
	1E.58
	PF405005.Open MBSU RBIs to Remove Power from DDCUs N2NAD-4B & N2NAD-1B
	Boeing-Ops
	EPS

	1E.60
	1E.59
	Configure Node 2 Systems for Powerdown of DDCUs N2ZEN-3A, N2ZEN-2B, N2PRT-2A and N2PRT-3A
	Boeing-Ops
	Multiple

	1E.60.1
	1E.59.1
	Configure Node 2 C&T for DDCUs Powerdown
	NASA-MSFC/Alenia
	C&T

	1E.60.2
	1E.59.2
	Configure Node 2 ECLSS Components for DDCUs Powerdown
	NASA-MSFC/Alenia
	ECLSS

	1E.60.3
	1E.59.3
	Configure Node 2 TCS (LTL) for DDCUs Powerdown
	NASA-MSFC/Alenia
	TCS.ITCS

	1E.60.4
	1E.59.4
	Configure Node 2-2 MDM for DDCUs Powerdown
	NASA-MSFC/Alenia
	C&DH

	1E.60.5
	1E.59.5
	Configure Node 2 EPS for LTL Powerdown (If Required)
	NASA-MSFC/Alenia
	EPS

	1E.61
	1E.60
	Inhibit RT FDIR and RT I/O for N2-2A3A and N2-2B3A RPCMs
	Boeing-Ops
	C&DH

	1E.62
	1E.61
	PF405002.Disable Secondary Power Outputs of DDCUs N2ZEN-3A, N2ZEN-2B, N2PRT-2A, & N2PRT-3A
	Boeing-Ops
	EPS

	1E.63
	1E.62
	PF402013.Inhibit Primary PMCU MDM RT FDIR for DDCUs N2PRT-2A & N2PRT-3A
	Boeing-Ops
	C&DH

	1E.64
	1E.63
	PF405005.Open MBSU RBIs to Remove Power from DDCUs N2PRT-2A & N2PRT-3A
	Boeing-Ops
	EPS

	1E.65
	1E.64
	Open Node 2 Starboard Hatch
	Boeing-Ops
	SM.Hatch

	1E.66
	1E.65
	PF.SODF.REMOVE NODE 2 STARBOARD ACBM CENTER DISK COVER 
	Boeing-Ops
	SM.CBM

	1E.67
	1E.66
	PF.SODF.REMOVE AND STOW COLUMBUS HATCH THERMAL BLANKET
	Boeing-Ops
	SM.CBM

	1E.68
	1E.67
	Install Node 2 ACBM to Columbus CBM Ground Straps
	Boeing-Ops
	SM.CBM

	1E.68.1
	1E.67.1
	PF.SODF.INSTALL GROUND STRAPS TO NODE 2 ACBM
	Boeing-Ops
	SM.CBM

	1E.68.2
	1E.67.2
	PF.SODF.INSTALL GROUND STRAPS TO COLUMBUS PCBM
	Boeing-Ops
	SM.CBM

	1E.83
	1E.68
	PF3022.Remove SSRMS Payload Power from Columbus Heaters
	Boeing-Ops
	EPS

	1E.84
	1E.69
	Command SSRMS Umbilical Demate (Remove Power Connectivity to Columbus via SSRMS)
	Station Program
	EVR.SSRMS

	1E.69
	1E.70
	Connect EPS Feed Jumpers (Strings 1 & 2)
	Boeing-Ops
	IVA - EPS

	1E.69.1
	1E.70.1
	Connect EPS Feed Jumper 2 between Node 2 (J98) and Columbus (J01)
	Boeing-Ops
	IVA - EPS

	1E.69.2
	1E.70.2
	Connect EPS Feed Jumper 1 between Node 2 (J99) and Columbus (J02)
	Boeing-Ops
	IVA - EPS

	1E.70
	1E.71
	Repower Node 2 (Channel 2/3) and Restore Functions
	Boeing-Ops
	Multiple

	1E.70.1
	1E.71.1
	PF405004.Close MBSU RBIs to Apply Power to DDCUs N2PRT-2A & N2PRT-3A
	Boeing-Ops
	EPS

	1E.70.2
	1E.71.2
	PF405008.Perform Checkout (Minimum Essential) of DDCUs N2PRT-2A & N2PRT-3A
	Boeing-Ops
	EPS

	1E.70.3
	1E.71.3
	PF402012.Enable Primary PMCU MDM RT FDIR for DDCUs N2PRT-2A & N2PRT-3A
	Boeing-Ops
	C&DH

	1E.70.4
	1E.71.4
	PF405001.Enable Secondary Power Outputs of DDCUs N2PRT-2A & N2PRT-3A to Apply Power to SPDA N2PRT-2A3A
	Boeing-Ops
	EPS

	1E.70.5
	1E.71.5
	PF402010.Enable Primary INT MDM RT I/O with RPCM N2PRT-2A3A-B
	Boeing-Ops
	C&DH

	1E.70.6
	1E.71.6
	PF402012.Enable Primary INT MDM RT FDIR for RPCM N2PRT-2A3A-B
	Boeing-Ops
	C&DH

	1E.70.7
	1E.71.7
	PF402012.Enable Primary PMCU MDM RT FDIR for RPCMs N2PRT-2A3A-A & N2PRT-2A3A-C
	Boeing-Ops
	C&DH

	1E.70.8
	1E.71.8
	PF405010.Perform Checkout (Minimum Essential) of RPCMs N2PRT-2A3A-A, -B, & -C
	Boeing-Ops
	EPS

	1E.70.9
	1E.71.9
	Activate and Checkout N2-2 MDM
	NASA-MSFC/Alenia
	C&DH

	1E.70.10
	1E.71.10
	PF.SODF.ADD NODE 2 TO MCA SAMPLING SEQUENCE
	Boeing-Ops
	ECLSS

	1E.70.11
	1E.71.11
	Activate Node 2 CCAA, Smoke Detectors and IMV
	NASA-MSFC/Alenia
	ECLSS

	1E.70.12
	1E.71.12
	PF405001.Enable Secondary Power Outputs of DDCU N2ZEN-3A & N2ZEN-2B to Apply Power to SPDA N2ZEN-2B3A
	Boeing-Ops
	EPS

	1E.70.13
	1E.71.13
	PF402010.Enable Primary INT MDM RT I/O with RPCM N2ZEN-2B3A-A
	Boeing-Ops
	C&DH

	1E.70.14
	1E.71.14
	PF402012.Enable Primary INT MDM RT FDIR for RPCM N2ZEN-2B3A-A
	Boeing-Ops
	C&DH

	1E.70.15
	1E.71.15
	PF402012.Enable Primary PMCU MDM RT FDIR for RPCM N2ZEN-2B3A-B
	Boeing-Ops
	C&DH

	1E.70.16
	1E.71.16
	PF405010.Perform Checkout (Minimum Essential) of RPCMs N2ZEN-2B3A-A & -B
	Boeing-Ops
	EPS

	1E.70.17
	1E.71.17
	Activate and Checkout Node 2 Low Temperature Loop (LTL)
	NASA-MSFC/Alenia
	TCS.ITCS

	1E.70.18
	1E.71.18
	Verify Active ITCS Cooling of DDCUs N2PRT-2A, N2PRT-3A, N2ZEN-3A, & N2ZEN-2B
	NASA-MSFC/Alenia
	TCS.ITCS

	1E.70.19
	1E.71.19
	PF405008.Perform Checkout (Complete) of DDCUs N2PRT-2A, N2PRT-3A, N2ZEN-3A, & N2ZEN-2B
	Boeing-Ops
	EPS

	1E.70.20
	1E.71.20
	PF405010.Perform Checkout (Complete) of RPCMs N2PRT-2A3A-A, -B, & -C and RPCMs N2ZEN-2B3A-A & -B
	Boeing-Ops
	EPS

	1E.70.21
	1E.71.21
	Reactivate All Remaining Node 2 Channel 2/3 Powered Systems
	NASA-MSFC/Alenia
	Multiple

	1E.70.21.1
	1E.71.21.1
	Reactivate Node 2 C&T ORUs
	NASA-MSFC/Alenia
	C&T

	1E.70.21.2
	1E.71.21.2
	Nominally Reconfigure Node 2 EPS (If Required)
	NASA-MSFC/Alenia
	EPS

	1E.71
	1E.72
	Repower Node 2 (Channel 1/4) and Restore Functions
	Boeing-Ops
	Multiple

	1E.71.1
	1E.72.1
	PF405004.Close MBSU RBIs to Apply Power to DDCUs N2NAD-4B & N2NAD-1B
	Boeing-Ops
	EPS

	1E.71.2
	1E.72.2
	PF405008.Perform Checkout (Minimum Essential) of DDCUs N2NAD-4B & N2NAD-1B
	Boeing-Ops
	EPS

	1E.71.3
	1E.72.3
	PF402012.Enable Primary PMCU MDM RT FDIR for DDCUs N2NAD-4B & N2NAD-1B
	Boeing-Ops
	C&DH

	1E.71.4
	1E.72.4
	PF405001.Enable Secondary Power Outputs of DDCUs N2NAD-4B & N2NAD-1B to Apply Power to SPDA N2NAD-1B4B
	Boeing-Ops
	EPS

	1E.71.5
	1E.72.5
	PF402010.Enable Primary INT MDM RT I/O with RPCM N2NAD-1B4B-B
	Boeing-Ops
	C&DH

	1E.71.6
	1E.72.6
	PF402012.Enable Primary INT RT MDM FDIR for RPCM N2NAD-1B4B-B
	Boeing-Ops
	C&DH

	1E.71.7
	1E.72.7
	PF402012.Enable Primary PMCU MDM RT FDIR for RPCM N2NAD-1B4B-A
	Boeing-Ops
	C&DH

	1E.71.8
	1E.72.8
	PF405010.Perform Checkout (Minimum Essential) of RPCMs N2NAD-1B4B-A & -B
	Boeing-Ops
	EPS

	1E.71.9
	1E.72.9
	PF405008.Perform Checkout (Complete) of DDCUs N2NAD-4B, & N2NAD-1B
	Boeing-Ops
	EPS

	1E.71.10
	1E.72.10
	PF405010.Perform Checkout (Complete) of RPCMs N2NAD-1B4B-A & -B
	Boeing-Ops
	EPS

	1E.71.11
	1E.72.11
	Reactivate All Remaining Node 2 Channel 1/4 Powered Systems
	NASA-MSFC/Alenia
	Multiple

	1E.71.11.1
	1E.72.11.1
	Apply Voltage to Node 2 MTL NIA AVV
	NASA-MSFC/Alenia
	EPS

	1E.71.11.2
	1E.72.11.2
	Apply Voltage to Node 2 MTL NIA NIV
	NASA-MSFC/Alenia
	EPS

	1E.71.11.3
	1E.72.11.3
	Enable Node 2 MTL Auto Repress Function
	NASA-MSFC/Alenia
	TCS.ITCS

	1E.71.11.4
	1E.72.11.4
	Apply Power to Node 2 MTL SFCA
	NASA-MSFC/Alenia
	EPS

	1E.71.11.5
	1E.72.11.5
	Enable Node 2 MTL SFCA Closed Loop Control
	NASA-MSFC/Alenia
	TCS.ITCS

	1E.72
	1E.73
	Connect Hardwired Instrumentation Jumpers
	Boeing-Ops
	IVA - C&DH

	1E.72.1
	1E.73.1
	Connect Node 2 Hardwired Instrumentation Jumpers (J91, J95, J78, J82)
	NASA-MSFC/Alenia
	IVA - C&DH

	1E.72.2
	1E.73.2
	Connect Columbus Hardwired Instrumentation Jumpers (J04, J05, J06, J12)
	ESA/EADS
	IVA - C&DH

	1E.73
	1E.74
	Connect C&DH (1553) Jumpers
	Boeing-Ops
	C&DH

	1E.73.1
	1E.74.1
	Prepare C&DH for 1553 Data Bus Channel B IVA Reconfiguration Task
	Boeing-Ops
	C&DH

	1E.73.2
	1E.74.2
	Connect Node 2 C&DH Jumper (1553 Channel B buses, Columbus PWS, Data-R) (J93)
	NASA-MSFC/Alenia
	IVA - C&DH

	1E.73.3
	1E.74.3
	Connect Columbus C&DH Jumper (1553 Channel B buses, Columbus PWS, Data-R) (J07)
	ESA/EADS
	IVA - C&DH

	1E.73.4
	1E.74.4
	Prepare C&DH for 1553 Data Bus Channel A IVA Reconfiguration Task
	Boeing-Ops
	C&DH

	1E.73.5
	1E.74.5
	Connect Node 2 C&DH Jumper (1553 Channel A buses, Columbus PWS, Data-N) (J81)
	NASA-MSFC/Alenia
	IVA - C&DH

	1E.73.6
	1E.74.6
	Connect Columbus C&DH Jumper (1553 Channel A buses, Columbus PWS, Data-N) (J08)
	ESA/EADS
	IVA - C&DH

	1E.73.7
	1E.74.7
	Return C&DH to Nominal Operations after Completion of 1553 Channel A & B IVA Reconfiguration Tasks
	Boeing-Ops
	C&DH

	1E.74
	1E.75
	PF.SODF.REMOVE NODE 2 STARBOARD ACBM CPAs (4)
	Boeing-Ops
	SM.CBM

	1E.75
	1E.76
	Connect TCS Jumpers
	Boeing-Ops
	IVA - TCS

	1E.75.1
	1E.76.1
	Decouple Columbus TCS Lines from Node 2 TCS MTL Loop
	NASA-MSFC/Alenia
	IVA - TCS

	1E.75.2
	1E.76.2
	Connect Node 2 TCS LTL Supply and Return Jumpers (A02, A05)
	NASA-MSFC/Alenia
	IVA - TCS

	1E.75.3
	1E.76.3
	Connect Columbus TCS LTL Supply and Return Jumpers (A02, A05)
	ESA/EADS
	IVA - TCS

	1E.75.4
	1E.76.4
	Connect Node 2 TCS MTL Supply and Return Jumpers (A09, A12)
	NASA-MSFC/Alenia
	IVA - TCS

	1E.75.5
	1E.76.5
	Connect Columbus TCS MTL Supply and Return Jumpers (A09, A12)
	ESA/EADS
	IVA - TCS

	New in Rev A
	1E.76.6
	Stow Zip-Lock Bag (with Connector Caps) in VOK
	ESA/EADS
	IVA - TCS

	1E.76
	1E.77
	Connect Fiber Optic Jumpers
	Boeing-Ops
	IVA - C&T

	1E.76.1
	1E.77.1
	Connect Node 2 Fiber Optic 1 Jumper (J83)
	NASA-MSFC/Alenia
	IVA - C&T

	1E.76.2
	1E.77.2
	Connect Columbus Fiber Optic 1 Jumper (J10)
	ESA/EADS
	IVA - C&T

	1E.76.3
	1E.77.3
	Connect Node 2 Fiber Optic 2 Jumper (J90)
	NASA-MSFC/Alenia
	IVA - C&T

	1E.76.4
	1E.77.4
	Connect Columbus Fiber Optic 2 Jumper (J11)
	ESA/EADS
	IVA - C&T

	1E.77
	1E.78
	Connect Condensate Water Return Jumper
	Boeing-Ops
	IVA - ECLSS

	1E.77.1
	1E.78.1
	Connect Columbus Condensate Water Return Jumper (A01)
	ESA/EADS
	IVA - ECLSS

	1E.77.2
	1E.78.2
	Connect Node 2 Condensate Water Return Jumper (A01)
	NASA-MSFC/Alenia
	IVA - ECLSS

	1E.78
	1E.79
	Close Node 2 Starboard Hatch
	Boeing-Ops
	SM.Hatch

	1E.79
	1E.80
	PF.SODF.PERFORM FINE LEAK CHECK (Overnight)
	Boeing-Ops
	ECLSS

	1E.80
	1E.81
	PF.Ensure CCS Readiness for Communication with Columbus RT Computers on CB INT-1 and CB INT-2
	Boeing-Ops
	C&DH

	1E.81
	1E.82
	Perform Initial Activation and Checkout of Columbus Systems
	ESA/EADS
	Multiple

	1E.81.1
	1E.82.1
	Activate Power Distribution Units (PDU) - Initial
	ESA/EADS
	EPS

	1E.81.2
	1E.82.2
	Activate Vital Telemetry and Command (VTC) Computers
	ESA/EADS
	C&DH

	1E.81.3
	1E.82.3
	Initialize VTC2 as Slave and VTC1 as Master
	ESA/EADS
	C&DH

	1E.81.4
	1E.82.4
	Activate Power Distribution Unit (PDU) Redundant Power Bus
	ESA/EADS
	EPS

	1E.81.5
	1E.82.5
	Activate Heater Control Units (HCU)
	ESA/EADS
	TCS.ATCS

	1E.81.6
	1E.82.6
	Perform PDU Outlet Activation for Water Pump Assembly (WPA) and DMS Activation and Total Pressure Sensor Reading
	ESA/EADS
	EPS

	1E.81.7
	1E.82.7
	Activate Control and Monitoring Units (CMU) 1 - 4
	ESA/EADS
	C&DH

	1E.81.8
	1E.82.8
	Reconfigure Columbus LTL IFHX Valves
	Boeing-Ops
	TCS.ATCS

	1E.81.9
	1E.82.9
	Reconfigure Columbus MTL IFHX Valves
	Boeing-Ops
	TCS.ATCS

	1E.81.10
	1E.82.10
	Activate Water Loop
	ESA/EADS
	TCS.ATCS

	1E.82
	1E.83
	Perform Final Activation and Checkout of Columbus Systems
	ESA/EADS
	Multiple

	1E.82.1
	1E.83.1
	Activate Hubs 1 and 2
	ESA/EADS
	C&DH

	1E.82.2
	1E.83.2
	Activate Mass Memory Units (MMU)
	ESA/EADS
	C&DH

	1E.82.3
	1E.83.3
	Activate Mission Management Computer (MMC)
	ESA/EADS
	C&DH

	1E.82.4
	1E.83.4
	Activate Data Management Computer (DMC)
	ESA/EADS
	C&DH

	1E.82.5
	1E.83.5
	Enable Power Distribution Unit (PDU) System Bus Control and Configure for Nominal System Support
	ESA/EADS
	EPS

	New in Rev A
	1E.83.5A
	Swap Telemetry Packets
	Station Program
	C&DH

	1E.82.6
	1E.83.6
	Activate High Rate Multiplexer (HRM)
	ESA/EADS
	C&T

	New in Rev A
	1E.83.6A
	Activate Ku-Band (As Required)
	Boeing-Ops
	C&T

	1E.82.7
	1E.83.7
	Configure High Rate Multiplexer (HRM)
	ESA/EADS
	C&T

	New in Rev A
	1E.83.7A
	Swap Telemetry Packets
	Station Program
	C&DH

	1E.82.8
	1E.83.8
	Activate Water Pump Assembly (WPA) Condensing Heat Exchanger (CHX) Control Loop
	ESA/EADS
	TCS.ATCS

	1E.82.9
	1E.83.9
	Switch ON Optical Smoke DetectorSensor (OSSD) PWR BUS (Smoke Sensor Detector Activation)
	ESA/EADS
	ECLSS

	1E.82.10
	1E.83.10
	Activate Condensate Water Separator Assembly (CWSA)
	ESA/EADS
	ECLSS

	1E.82.11
	1E.83.11
	Activate Cabin Fan Assembly (CFA) [Without Monitoring]
	ESA/EADS
	ECLSS

	1E.82.12
	1E.83.12
	Activate Cabin Temperature Control Unit (CTCU)
	ESA/EADS
	ECLSS

	New in Rev A
	1E.83.12A
	Swap Telemetry Packets
	Station Program
	C&DH

	1E.82.13
	1E.83.13
	Activate PPO2 and PPCO2 Sensors
	ESA/EADS
	ECLSS

	New in Rev A
	1E.84
	Apply PDU Power to MLUs and ELPS
	ESA/EADS
	EPS

	 
	 
	Flight Day 5
	 
	 

	1E.83
	 
	PF3022.Remove SSRMS Payload Power from Columbus Heaters (Moved to 1E.68A)
	Boeing-Ops
	EPS

	1E.84
	 
	Command SSRMS Demate Unlatch (Remove Power Connection to Columbus via SSRMS)  (Moved to 1E.68B)
	Station Program
	EVR.SSRMS

	1E.85
	1E.85
	Stow Orbiter KU-band Antenna
	Shuttle Program
	Orbiter Systems

	1E.86
	1E.86
	Ungrapple SSRMS and Manever Clear  of Columbus
	Boeing-Ops
	Multiple

	1E.86.1
	1E.86.1
	PF.GNC.Command CMG Desaturation
	Boeing-Ops
	GN&C

	1E.86.2
	1E.86.2
	PF.GNC.Configure Thruster Firing to 'DISABLE' 
	Boeing-Ops
	GN&C

	1E.86.3
	1E.86.3
	SSRMS Ungrapple Columbus PDGF
	Station Program
	EVR.SSRMS

	1E.86.4
	1E.86.4
	PF.GNC.Upload Mass Properties PPL to Indicate Static Load on SSRMS
	Boeing-Ops
	GN&C

	1E.86.5
	1E.86.5
	Maneuver SSRMS Clear of Columbus
	Station Program
	EVR.SSRMS

	1E.86.6
	1E.86.6
	PF.GNC.Incorporate Mass Properties Data to Indicate Static Load on SSRMS
	Boeing-Ops
	GN&C

	1E.86.7
	1E.86.7
	PF.GNC.Configure Thruster Firing to 'ENABLE' 
	Boeing-Ops
	GN&C

	1E.87
	1E.87
	Deploy Orbiter KU-band Antenna
	Shuttle Program
	Orbiter Systems

	1E.88
	1E.88
	Open Node 2 Starboard Hatch
	Boeing-Ops
	SM.Hatch

	1E.89
	1E.89
	Connect LAN Jumper
	Boeing-Ops
	IVA - C&DH

	1E.89.1
	1E.89.1
	Connect Node 2 LAN Jumper (J77)
	NASA-MSFC/Alenia
	IVA - C&DH

	1E.89.2
	1E.89.2
	Connect Columbus LAN Jumper (J03)
	ESA/EADS
	IVA - C&DH

	1E.90
	1E.90
	Connect IVA Antenna Assembly Jumper
	Boeing-Ops
	IVA - C&T

	New in Rev A
	1E.90.1
	PF404004.Deactivate SSSR (As Required)
	Boeing-Ops
	C&T

	1E.90.1
	1E.90.2
	Connect Node 2 IVA Antenna Assembly Jumper (J79)
	NASA-MSFC/Alenia
	IVA - C&T

	1E.90.2
	1E.90.3
	Connect Columbus IVA Antenna Assembly Jumper (J09)
	ESA/EADS
	IVA - C&T

	1E.91
	1E.91
	Verify Columbus Temperature Prior to Ingress
	Boeing-Ops
	IVA - ECLSS

	1E.92
	1E.92
	Perform Columbus Pressure Equalization
	ESA/EADS
	ECLSS

	New in Rev A
	1E.93
	Install Portable Workstation (PWS) in Node 2
	Boeing-Ops
	IVA - C&DH

	1E.93
	1E.94
	Activate Portable Workstation (PWS)
	ESA/EADS
	C&DH

	1E.94
	1E.95
	Connect Atmosphere Revitalization Sampling (ARS) Jumper
	Boeing-Ops
	IVA - ECLSS

	1E.94.1
	1E.95.1
	Connect Node 2 Atmosphere Revitalization Sampling (ARS) Jumper (A13)
	NASA-MSFC/Alenia
	IVA - ECLSS

	1E.94.2
	1E.95.2
	PF.SODF.CONNECT COLUMBUS ATMOSPHERE REVITALIZATION SAMPLING (ARS) JUMPER (A13)
	Boeing-Ops
	IVA - ECLSS

	1E.95
	1E.96
	Cycle Intermodule Ventilation (IMV) Valves on Node 2
	NASA-MSFC/Alenia
	ECLSS

	1E.96
	1E.97
	Connect ECLSS Intermodule Ventilation (IMV) Jumpers
	Boeing-Ops
	IVA - ECLSS

	1E.96.1
	1E.97.1
	Cycle IMV Valves on Columbus
	ESA/EADS
	ECLSS

	1E.96.2
	1E.97.2
	Remove Caps from Bulkheads
	Boeing-Ops
	IVA - ECLSS

	1E.96.3
	1E.97.3
	Connect Return IMV Jumper
	Boeing-Ops
	IVA - ECLSS

	1E.96.4
	1E.97.4
	Connect Supply IMV Jumper
	Boeing-Ops
	IVA - ECLSS

	1E.97
	1E.98
	Establish Intermodule Ventilation Between Node 2 and Columbus
	Boeing-Ops
	ECLSS

	1E.97.1
	1E.98.1
	Open Node 2 Starboard IMV Valves, if Required
	NASA-MSFC/Alenia
	ECLSS

	1E.97.2
	1E.98.2
	Verify PDU1 and PDU2 Power Outlet Active
	ESA/EADS
	ECLSS

	1E.97.3
	1E.98.3
	Open Columbus Port IMV Valves
	ESA/EADS
	ECLSS

	1E.97.4
	1E.98.4
	Activate Columbus IMV Fans
	ESA/EADS
	ECLSS

	1E.98
	1E.99
	Activate Cabin Fan Assembly (CFA) - Final
	ESA/EADS
	ECLSS

	1E.99
	1E.100
	Disable Positive Pressure Relief Function
	ESA/EADS
	ECLSS

	1E.100
	1E.101
	Perform Columbus Air Sampling Preparation
	Boeing-Ops
	IVA - ECLSS

	1E.100.1
	1E.101.1
	Open Manual Starboard Atmosphere Revitalization (AR) Shutoff Valve on Node 2
	NASA-MSFC/Alenia
	IVA - ECLSS

	1E.100.2
	1E.101.2
	Open Columbus Sampling Line Shut-Off Valve
	ESA/EADS
	ECLSS

	1E.101
	1E.102
	PF.SODF.PERFORM COLUMBUS AIR SAMPLING
	Boeing-Ops
	ECLSS

	New in Rev A
	1E.103
	Swap Telemetry Packets
	Station Program
	C&DH

	1E.102
	1E.104
	Activate Payload Control Unit (PLCU)
	ESA/EADS
	C&DH

	1E.103
	1E.105
	Activate External Command and Monitoring Unit (XCMU)
	ESA/EADS
	C&DH

	1E.104
	1E.106
	Remove Node 2 Starboard PPRV and Install MPEV
	NASA-MSFC/Alenia
	IVA - ECLSS

	New in Rev A
	1E.107
	PF.SODF.PERFORM LEAK CHECK OF MPEV
	Boeing-Ops
	ECLSS

	1E.105
	1E.108
	PF.SODF.INSTALL VESTIBULE BARRIER ASSEMBLY  Moved to 1E.108A
	Boeing-Ops
	IVA - S&M

	1E.106
	1E.108
	Transfer IVA Tools / Equipment from Orbiter to Node 2 for Columbus Outfitting
	Station Program
	IVA

	1E.107
	1E.109
	Ingress Columbus
	ESA/EADS
	SM.Hatch

	1E.108
	1E.110
	Connect ECLSS Nitrogen Jumpers and Purge Nitrogen Supply Lines
	Boeing-Ops
	IVA - ECLSS

	1E.108.1
	1E.110.1
	Vent Nitrogen Low Pressure (Supply) Lines
	Boeing-Ops
	ECLSS

	1E.108.2
	1E.110.2
	Connect Nitrogen Low Pressure Vestibule Jumper
	Boeing-Ops
	IVA - ECLSS

	1E.108.2.1
	1E.110.2.1
	Connect Node 2 Nitrogen Low Pressure Vestibule Jumper (A08)
	NASA-MSFC/Alenia
	IVA - ECLSS

	1E.108.2.1.1
	1E.110.2.1.1
	Isolate Node 2 to Columbus Low Pressure Vestibule Jumper
	NASA-MSFC/Alenia
	IVA - ECLSS

	1E.108.2.1.2
	1E.110.2.1.2
	Connect Nitrogen Low Pressure Vestibule Jumper to Node 2
	NASA-MSFC/Alenia
	IVA - ECLSS

	1E.108.2.2
	1E.110.2.2
	PF.SODF.CONNECT COLUMBUS NITROGEN LOW PRESSURE VESTIBULE JUMPER (A08)
	Boeing-Ops
	IVA - ECLSS

	1E.108.3
	1E.110.3
	Connect Node 2 to Columbus Nitrogen Low Pressure Line QD
	NASA-MSFC/Alenia
	IVA - ECLSS

	New in Rev A
	1E.110.3A
	Open Nitrogen Line Shut Off Valves
	Boeing-Ops
	IVA - ECLSS

	1E.108.4
	1E.110.4
	Purge Nitrogen Low Pressure (Supply) Lines
	Boeing-Ops
	ECLSS

	1E.108.4.1
	1E.110.4.1
	Demate GN2 QD
	ESA/EADS
	IVA - ECLSS

	1E.108.4.2
	1E.110.4.2
	Install NOPA on QD
	Boeing-Ops
	IVA - ECLSS

	1E.108.4.3
	1E.110.4.3
	Purge Nitrogen Supply Line
	Boeing-Ops
	ECLSS

	1E.108.4.4
	1E.110.4.4
	Disconnect NOPA
	Boeing-Ops
	IVA - ECLSS

	1E.108.4.5
	1E.110.4.5
	Mate GN2 QD
	ESA/EADS
	IVA - ECLSS

	1E.108.5
	1E.110.5
	Perform Leak Check of Nitrogen Low Pressure (Supply) Lines
	Boeing-Ops
	ECLSS

	1E.108.6
	1E.110.6
	Close Node 2 Panel NOD2S2-11
	NASA-MSFC/Alenia
	IVA - ECLSS

	1E.108A
	1E.111
	PF.SODF.INSTALL VESTIBULE BARRIER ASSEMBLY  (was 1E.105)
	Boeing-Ops
	IVA - S&M

	1E.108B
	1E.112
	Swap Telemetry Packets
	Station Program
	C&DH

	1E.109
	1E.113
	Set-Up Water Pump Assembly (WPA) Accumulator
	ESA/EADS
	TCS.ATCS

	1E.109A
	1E.114
	Swap Telemetry Packets
	Station Program
	C&DH

	1E.110
	1E.115
	Configure Columbus Audio Terminal Units  (ATU)
	Boeing-Ops
	C&T

	1E.111
	1E.116
	Install / Activate Columbus Safety Equipment
	Boeing-Ops
	Multiple

	1E.111.1
	1E.116.1
	Inspect PFEX and PBA Bottle Manometers
	Boeing-Ops
	IVA - ECLSS

	1E.111.2
	1E.116.2
	Install Two Portable Fire Extinguishers (PFEX)
	ESA/EADS
	IVA - ECLSS

	1E.111.3
	1E.116.3
	Install Two Portable Breathing Apparatus (PBA)
	ESA/EADS
	IVA - ECLSS

	1E.111.4
	 
	Enable Emergency Lighting Power Supply (ELPS)  Moved to 1E.134A
	ESA/EADS
	EPS

	1E.112
	1E.117
	Install Internal Columbus Crew Restraints and Mobility Aids
	ESA/EADS
	IVA - S&M

	1E.113
	1E.118
	Perform Visual Inspection of Columbus Interior
	ESA/EADS
	IVA - S&M

	1E.113.1
	1E.118.1
	Check Functionality of Module Lighting Units (MLU)
	ESA/EADS
	IVA - S&M

	1E.113.2
	1E.118.2
	Check Functionality of Switches and Dimmers at MLU Location
	ESA/EADS
	IVA - S&M

	1E.113.3
	Deleted in Rev A
	Inspect Other Equipment in Columbus  (DELETED - No additional inspection defined by ESA/EADS)
	ESA/EADS
	IVA - S&M

	1E.114
	1E.119
	Perform PAO Event for Columbus Ingress
	Station Program
	IVA

	1E.115
	1E.120
	Transfer 13 Passive MLEs between the Orbiter and Station (5 crew-hours)
	Station Program
	IVA

	1E.116
	1E.121
	Perform EVA Tool Configuration for EVA 2
	Station Program
	IVA

	1E.117
	1E.122
	Perform EVA Procedure Review for EVA 2
	Station Program
	IVA

	New in Rev A
	1E.123
	PF.SODF.PERFORM OVERNIGHT LEAK CHECK OF NODE 2 PORT MPEV
	Boeing-Ops
	ECLSS

	 
	 
	Flight Day 6
	 
	 

	1E.118
	1E.124
	PF408001.Perform Station Airlock Prep for EVA 2
	Boeing-Ops
	Airlock

	1E.119
	1E.125
	PF.Transition to External Ops Mode for EVA 2
	Boeing-Ops
	SM&C

	1E.120
	1E.126
	PF414014.Perform Extravehicular Robotics (EVR) Prep for EVA 2
	Boeing-Ops
	Multiple

	1E.121
	 
	Install Remaining Columbus Handrails (8), Slidewire, and WIFs (3)
Moved to 1E.127A
	Boeing-Ops
	EVA

	1E.122
	 
	Install Columbus Keel Pin Cover
Moved to 1E.127B
	Boeing-Ops
	EVA

	1E.123
	1E.127
	Verify Reconfigure Columbus PPSB Manual Switch Settings to OFF Position
	ESA/EADS
	IVA - EPS

	1E.124
	1E.128
	Remove Orbiter Power from ICC-Lite Unpressurized Carrier Prior to Payload Removal
	Boeing-Ops
	EPS

	1E.125
	1E.129
	Verify Columbus Power to CEPF is Off Prior to Payload Install
	ESA/EADS
	EPS

	1E.126
	1E.130
	Install EuTEF External Payload on Columbus (Starboard Overhead +X)
	Boeing-Ops
	Multiple

	1E.126.1
	1E.130.1
	Verify Power Inhibits Prior to EuTEF Payload Removal from ICC-Lite Unpressurized Carrier 
	Station Program
	IVA - EPS

	1E.126.2
	1E.130.2
	Remove EuTEF Payload from ICC-Lite Unpressurized Carrier 
	Station Program
	EVA

	1E.126.3
	1E.130.3
	Translate EuTEF Payload to Installation Site
	Station Program
	EVR / EVA

	1E.126.4
	1E.130.4
	Verify Power Inhibits Prior to EuTEF Payload Install on CEPF
	ESA/EADS
	IVA - EPS

	1E.126.5
	1E.130.5
	Install EuTEF Payload on Starboard Overhead +X CEPF Location
	Station Program
	EVA

	1E.127
	1E.131
	Install SOLAR External Payload on Columbus (Starboard Overhead Zenith)
	Boeing-Ops
	Multiple

	1E.127.1
	1E.131.1
	Verify Power Inhibits Prior to SOLAR Payload Removal from ICC-Lite Unpressurized Carrier 
	Station Program
	IVA - EPS

	1E.127.2
	1E.131.2
	Remove SOLAR Payload from ICC-Lite Unpressurized Carrier 
	Station Program
	EVA

	1E.127.3
	1E.131.3
	Translate SOLAR Payload to Installation Site
	Station Program
	EVR / EVA

	1E.127.4
	1E.131.4
	Verify Power Inhibits Prior to SOLAR Payload Install on CEPF
	ESA/EADS
	IVA - EPS

	1E.127.5
	1E.131.5
	Install SOLAR Payload on Starboard Overhead Zenith CEPF Location
	Station Program
	EVA

	1E.127A
	1E.132
	Install Remaining Columbus Handrails, Slidewire, and WIFs (as Required)
	Boeing-Ops
	EVA

	1E.127B
	1E.133
	Install Columbus Keel Pin Cover
	Boeing-Ops
	EVA

	1E.127C
	1E.134
	Reconfigure Columbus PPSB Manual Switch Settings to ON Position
	ESA/EADS
	IVA - EPS

	1E.128
	1E.135
	Activate EuTEF and SOLAR Payload Heaters
	ESA/EADS
	EPS

	1E.129
	1E.136
	Perform Minimum Checkout of  SOLAR and EuTEF Payloads
	ESA Payloads
	Multiple

	1E.130
	1E.137
	PF408002.Perform Post-EVA Airlock Operations after EVA 2
	Boeing-Ops
	Airlock

	1E.131
	1E.138
	PF414015.Perform Post-EVR Operations after EVA 2
	Boeing-Ops
	Multiple

	1E.132
	1E.139
	PF.Transition to Standard Mode after EVA 2
	Boeing-Ops
	SM&C

	1E.133
	1E.140
	Reconfigure Columbus Stowage Volumes
	ESA/EADS
	IVA - S&M

	1E.134
	1E.141
	Install / Activate Columbus Video Subsystem Equipment
	ESA/EADS
	C&T

	1E.134.1
	1E.141.1
	Install Two Video Camera Assemblies (VCA)
	ESA/EADS
	IVA - C&T

	1E.134.2
	1E.141.2
	Activate Video Data Processing Units (VDPU)
	ESA/EADS
	C&T

	1E.134.3
	1E.141.3
	Activate Video Camera Assemblies (VCA)
	ESA/EADS
	C&T

	1E.134.4
	1E.141.4
	Configure Video
	ESA/EADS
	C&T

	1E.134.5
	1E.141.5
	Activate Video Monitors (VMN)
	ESA/EADS
	C&T

	1E.134.6
	1E.141.6
	Activate Video Cassette Recorders (VCR)
	ESA/EADS
	C&T

	1E.134A
	1E.142
	Enable Emergency Lighting Power Supply (ELPS)
	ESA/EADS
	EPS

	1E.135
	1E.143
	Release Columbus Launch Load Restraints
	ESA/EADS
	IVA - S&M

	1E.136
	Deleted in Rev A
	Reinstall Partition Soft Covers on Rack Bays  (DELETED - Combined with final partition soft cover installations in 1E.147 Reconfigure Columbus Payloads for Nominal On-Orbit Operation)
	ESA/EADS
	IVA - S&M

	 
	 
	Flight Day 7
	 
	 

	1E.137
	1E.144
	Crew Off Duty
	Station Program
	IVA

	1E.138
	1E.145
	Exchange 2 Powered MLEs between the Orbiter and Station (4 crew-hours)
	Station Program
	IVA

	1E.139
	1E.146
	Transfer 5 Passive MLEs between the Orbiter and Station (2 crew-hours)
	Station Program
	IVA

	 
	 
	Flight Day 8
	 
	 

	1E.140
	1E.147
	Reconfigure Columbus Payloads for Nominal On-Orbit Operation
	ESA/EADS
	IVA - S&M

	1E.141
	1E.148
	Perform Activation and Minimum Checkout of ISPRsActivate ISPRs
	ESA/EADS
	IVA - S&M

	New in Rev A
	1E.148.1
	Close WFSVs
	ESA/EADS
	TCS.ATCS

	New in Rev A
	1E.148.2
	Connect Rack Utilities to BIOLAB Rack
	ESA/EADS
	IVA - S&M

	New in Rev A
	1E.148.3
	Activate BIOLAB Rack at A2
	ESA Payloads
	Internal Payloads

	New in Rev A
	1E.148.4
	Rear Setup of FSL
	ESA/EADS
	IVA - S&M

	New in Rev A
	1E.148.5
	Remove Front Launch Fixtures
	ESA/EADS
	IVA - S&M

	New in Rev A
	1E.148.6
	Activate FSL Rack at O1
	ESA Payloads
	Internal Payloads

	New in Rev A
	1E.148.7
	Connect Rack Utilities to the EPM Rack
	ESA/EADS
	IVA - S&M

	New in Rev A
	1E.148.8
	Activate EPM Rack at A3
	ESA Payloads
	Internal Payloads

	New in Rev A
	1E.148.9
	Connect Utilities to the EDR Rack
	ESA/EADS
	IVA - S&M

	New in Rev A
	1E.148.10
	Activate EDR Rack at F1
	ESA Payloads
	Internal Payloads

	New in Rev A
	1E.149
	Relocate ETC ISPR from O3 to O2
	ESA/EADS
	IVA - S&M

	1E.142
	1E.150
	Install Two Portable Workstations (PWS) in Columbus
	ESA/EADS
	IVA - C&DH

	1E.143
	1E.151
	Transfer Equipment from Columbus / Node 2 for Return to Orbiter
	Station Program
	IVA

	1E.144
	1E.152
	Transfer 23 Passive MLEs between the Orbiter and Station (9 crew-hours)
	Station Program
	IVA

	1E.145
	1E.153
	Exchange 3 Powered MLEs between the Orbiter and Station (6 crew-hours)
	Station Program
	IVA

	 
	 
	Flight Day 9
	 
	 

	1E.146
	1E.154
	PF414002.Egress Station
	Boeing-Ops
	Multiple

	1E.147
	1E.155
	Stow Water Transfer Equipment
	Shuttle Program
	Orbiter Systems

	New in Rev A
	1E.156
	Perform Station Reboost with Orbiter (As Required per Altitude Strategy)
	Shuttle Program
	Orbiter Systems

	1E.148
	1E.157
	PF414004.Perform Station Operations for Orbiter Departure
	Boeing-Ops
	Multiple

	1E.149
	1E.158
	Perform ISS Flyaround with Orbiter
	Shuttle Program
	Orbiter Systems

	 
	 
	Flight Day 10
	 
	 

	1E.150
	1E.159
	Prepare for Entry
	Shuttle Program
	Orbiter Systems

	1E.151
	Deleted in Rev A
	Activate Columbus Payloads for Nominal On-Orbit Operation  (DELETED - OP-01 does not include nominal activation of payloads)
	ESA Payloads
	C&DH

	 
	 
	Flight Day 11
	 
	 

	1E.152
	1E.160
	Prepare for Deorbit / Landing
	Shuttle Program
	Orbiter Systems

	 
	 
	Flight Day 12
	 
	 

	1E.153
	1E.161
	PF414005.Station Reboost (As Required per Altitude Strategy)
	Boeing-Ops
	Multiple

	 
	 
	Flight Day W (Undock + X days)
	 
	 

	1E.154
	1E.162
	PF.Transition to External Ops Mode for SSRMS Walk-off
	Boeing-Ops
	SM&C

	1E.155
	1E.163
	PF414014.Perform Extravehicular Robotics (EVR) Prep for SSRMS Walk-off
	Boeing-Ops
	Multiple

	1E.156
	1E.164
	Walk SSRMS Off Node 2 PDGF to Lab PDGF
	Station Program
	EVR.SSRMS

	1E.157
	1E.165
	Walk SSRMS Off Lab PDGF to MBS PDGF #4
	Station Program
	EVR.SSRMS

	1E.158
	1E.166
	PF414015.Perform Post-EVR Operations after SSRMS Walk-off
	Boeing-Ops
	Multiple

	1E.159
	1E.167
	PF.Transition to Standard Mode after SSRMS Walk-off
	Boeing-Ops
	SM&C
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