National Institute of Technology, Manipur

Takyelpat, Imphal-795001
Manipur

Tel:- 0385-2058566 (o)
---------------------------------------------------------------------------------------------------------------------


Ref: No.NITM.1/(151-Estt)/LabEquip/EEE/Tender/2014                  
     Date:   29-05-2014
NOTICE INVITING TENDER (NIT)

FOR SUPPLY & INSTALLATION OF EQUIPMENTS  FOR VARIOUS LABS OF  ELECTRICAL & ELECTRONICS ENGINEERING DEPARTMENT AT NIT MANIPUR IMPHAL


The Director, NIT Manipur invites quotation for supply & Installation of Equipments  as per details at ANNEXURE-IV-VI, in Two Bids to reach the undersigned on or before 27th June 2014. 

	Sl No.
	Specifications at Annexure
	Items
	Qty
	EMD (Rs.)

in the form

of DD
	Tender

Document

Fee (Rs.)

in the

form of

DD only.

	01.
	IV
	Supply & Installation of Equipments  for High Voltage Lab of  Electrical & Electronics Engineering Department on turnkey basis to be installed at NIT, Manipur, Imphal
	One

Package


	@2%


	1,000.00

	02.
	V
	Supply & Installation of Equipments  for Microprocessor Lab of  Electrical & Electronics  Engineering Department on turnkey basis to be installed at NIT, Manipur, Imphal
	As mentioned in Annexure V

	@2%


	1,000.00

	03.
	VI
	Supply & Installation of Equipments  for Smart Grid Lab of  Electrical & Electronics  Engineering Department on turnkey basis to be installed at NIT, Manipur, Imphal
	One

Package


	@2%


	1,000.00


1).  Last date & Time for Submission
:       27-06-2014    (14.00 HRS)

2). Date/Time for Opening of Tech. Bids
:       30-06-2014   (14.30 HRS)

After evaluation of technical bids, financial bids of the successful bidders will be opened on a later date which will be notified in the Institute website
Venue of Bid Opening at  NIT, MANIPUR, IMPHAL

BID INSTRUCTION:
01. Quotations will have to be submitted in TWO Bids. The address of the firm submitting the quotation and the Officer to whom the quotation is addressed must appear distinctly on sealed covers. Further, on sealed cover, the following are to be written:

QUOTATION FOR SUPPLY & INSTALLATION OF EQUIPMENTS FOR HIGH VOLTAGE LAB OF  ELECTRICAL & ELECTRONICS ENGINEERING DEPARTMENT AT NIT MANIPUR, IMPHAL,
NIQ REF NO.  …………………………., DATE:
02  Submission of Compliance Certificate: Duly filled and signed Compliance Certificates (as per formats at Annexure I( A & B) are must with the Technical bid. 

03. Bid not transferable: The bid documents are not transferable and the seal and signature of the authorized official of the firm’s must appear on all the papers and envelopes submitted.
QUALIFICATION REQUIREMENTS

1. The Bidder should be  a firm of reputation having sufficient expertise and experience in the subject tender with sound warranty / service support capability and authorization from Manufacturer/Distributor.

2. The Bidder has to Quote for all the items in High Voltage Lab and Smart Grid Lab of  Electrical & Electronics Engineering Department, Bidders who do not Quote for all the items are subject to be disqualified.

NIT TERMS & CONDITIONS:

01. Rates: Rates quoted in the Price Bid should be on DOOR DELIVERY NIT Manipur basis, as per details below:

	      Sl. No.
	Particulars
	Rate

	I
	Basic Price  (per unit)
	

	
	Total
	

	
	Taxes(pl. give break up)
	

	
	Total(per unit)
	

	
	Grand Total for the item
	

	
	Transportation charge up to NIT Manipur premises (if applicable)
	

	
	Grand total on door delivery at NIT Manipur
	


Bidders shall indicate their rates in clear/visible figures as well as in words and shall not alter/overwrite/make cutting in the quotation. In case of a mismatch, the rates written in words will prevail. 

02. Validity of Quotation: Quoted rates must be valid for 90 days from the date of quotation. 

03. Warranty:  The quoted equipment and components must be warranted for a minimum of 1(One)  Year or period specified against the item. 

04. Literature a must: All the quotations must be supported by the printed technical leaflet/literature and the specifications mentioned in the quotation must be reflected/ supported by such printed technical leaflet/literature. The model and specifications quoted should invariably be highlighted in the leaflet/literature for easy reference. 

05. After Sales Service: Vendors should clearly state the available nearest after sales service facilities in the region, without which their offers will be rejected.
06. Dealership Certificate:  Dealers or Agents quoting on behalf of Manufacturer/Distributor must enclose valid dealership certificate.
07.  Earnest Money: 
Refundable earnest money deposit (EMD) @2% of the Quoted Value through demand draft drawn in favour of “The Director ,National Institute of Technology Manipur”, payable at Imphal, will have to accompany the technical Bid. The EMD of unsuccessful bidders shall be returned after award of contract. EMD of the successful bidder will be released on submission of the Performance Bank Guarantee. Offers received without Earnest Money or valid Certificate shall be summarily rejected.

08.  Performance Bank Guarantee (PBG): In case of items with order value of Rupees five lakhs (INR 5,00,000/-) and above, the successful bidder shall furnish an unconditional PBG (as per format at Annexure II) for 5%  of the Purchase Order value from a scheduled Bank of India, after receiving the purchase order. Where the PBG is obtained by a foreign bank, it shall be got confirmed by a Schedule Indian bank and shall be governed by Indian Laws and be subject to the jurisdiction of courts at Imphal. The PBG shall guarantee that,
(a) The Vendor guarantees satisfactory operation of the Equipment & components against poor workmanship, bad  quality of materials used, faulty designs and poor performance.

(b) The Vendor shall, at his own cost, rectify the defects/replace the items supplied, for defects identified during the period of guarantee. 

(c) This guarantee shall be operative from the date of installation till 60 days after the warranty period.
09.  Delivery: 

             a) Time Limit: Maximum within 12 Weeks  from the date of issue of this purchase order. 

b) Safe Delivery: All aspects of safe delivery shall be the exclusive responsibility of the vendor. At the destination site, the package will be opened only in the presence of NIT user/representative and vendor's representative. The intact condition of the package and the seal/indicators for not being tempered with, shall form the basis for certifying the receipt in good condition.
c)  Insurance: The supplier is to establish ‘All Risk Transit Insurance’ coverage till door delivery at NIT Manipur. 

d)  Part Delivery: Acceptance of part delivery shall be a prerogative of the institute.
e) Penalty for delay in delivery: The date of delivery should be strictly adhered to otherwise the Director, NIT Manipur reserves the right not to accept delivery in part or full. 
10. Genuine Pricing: Vendor is to ensure that quoted price for the particular item is not more than the price quoted to any other customer in India, particularly to IITs/NITs and other Government Organization.

11. Conditional tenders not acceptable:  All the terms and conditions mentioned herein must be strictly adhered to by all the vendors. Conditional tenders shall not be accepted on any ground and shall be rejected straightway. Conditions mentioned in the tender bids submitted by vendors will not be binding on NIT Manipur. 

12. Road Permit: NIT, Manipur will provide Road Permit to the Vendors of outside Manipur. 

13. VAT deduction at source: In case of supply within Manipur, VAT deduction at source, as per Order/ notification of the Govt. of Manipur will be applicable.

14. Late and delayed tender: Late and delayed tender will not be considered. In case any unscheduled holiday occurs on the prescribed closing/opening date the next working day shall be the prescribed date of closing/opening.

      15.  Payment: 

(a) 100% payment within 30(thirty) days from date of delivery, satisfactory installation and acceptance.

Or

(b) 80% payment on delivery and balance on satisfactory installation, acceptance and submission of PBG, wherever applicable.  

16.  Payment for Imported Goods: By an irrevocable letter of Credit at CIF/CIP Kolkata value negotiable through any overseas branch of State Bank of India/any Schedule Bank of India.

Note: Please note LoC will not be opened unless and until Letter of Acknowledgement in original is received at NIT, Imphal, Manipur, directly from the principal (Even in case of firms having subsidiary office in India).

17. ADDITIONAL TERM FOR IMPORTED GOODS

    Following term besides the fore mentioned terms will be applicable in case of foreign purchases:

 Rates: Prices quoted must be for destination including freight and insurance charges inclusive of free delivery up to the door of department/centre NIT, Manipur premises, as per details below:

	      Sl. No.
	Particulars
	Rate

	a
	
	

	I
	Basic Price (Ex work)
	

	II
	FCA/FOB dispatch port,
	

	III
	Total CIP/CIF Kolkata
	

	IV
	CIP NIT Manipur Price (Freight and Insurance charge from Kolkata to NIT Manipur)
	

	V
	Grand total on door delivery at NIT Manipur
	

	b
	
	

	
	Installation & commissioning charge, if any
	

	
	Custom Duty (Approximate)
	

	
	Agency Commission (if any)
	

	
	Annual Maintenance Contract rate (after expiry of warranty period)
	


18.  Enquiry during the course of evaluation not allowed: No enquiry from the bidder(s) shall be entertained during the course of evaluation of the tender till final decision is conveyed to the successful bidder(s). However, the Purchase Committee or its authorized representative may make enquiries/seek clarification from the bidders. In such a case, the bidder must extend full co-operation.  The bidders may also be asked to arrange demonstration of the offered items, in a short period of notice.

19. The acceptance of the quotation will rest solely with the Director, NIT Manipur, who in the interest of the Institute is not bound to accept the lowest quotation and reserves the right to himself to reject or partially accept any or all the quotations received without assigning any reasons.

20. Force Majeure: 

If the performance of the obligation of either party is rendered commercially impossible by any of the events hereafter mentioned that party shall be under no obligation to perform the agreement under order after giving notice of 15 days from the date of such an event in writing to the other party, and the events referred to are as follows: 

i. Any law, statute or ordinance, order action or regulations of the Government of India, 

ii. Any kind of natural disaster, and

iii. Strikes, acts of the Public enemy, war, insurrections, riots, lockouts, sabotage

21.  Applicable Law:
(a) The contract shall be governed by the laws and procedures established by Govt. of India and subject to exclusive jurisdiction of Competent Court and Forum in Imphal / India only.

(b)  Any dispute arising out of this purchase shall be referred to the Director NIT Manipur, and if either of the parties hereto is dissatisfied with  the decision, the dispute shall be referred to the decision of an Arbitrator, who should be acceptable to both the parties, to be appointed by the Director of the Institute. The decision of such Arbitrator shall be final and binding on both the parties.




         
                                                     Sd/-

 Encl.: ANNEXURE-I, ANNEXURE-II, ANNEXURE-III  & ANNEXURE-IV-VI
Annexure -I 

A. COMPLIANCE CERTIFICATE FOR NIT TERMS  

(To be enclosed in the Technical bid)

	Sl. No.
	NIT Terms and Conditions  
	Yes/No

	01
	Rate quoted as per instruction
	

	02
	AMC rate  after warranty provided
	

	03
	Validity of quoted rate for 90 days agreed
	

	04
	EMD submitted (appropriate certificate enclosed)
	

	05
	PBG  term agreed
	

	06
	Payment term agreed
	

	07
	Delivery terms agreed
	

	08
	Warranty period agreed
	

	09
	Literature: Printed Literature provided
	

	10
	Dealership / distributorship certificate (in case of dealers/agents) provided
	

	11
	Sales Service: address of after Sales Service centre  in India (for imported goods)/ in the region provided
	

	12
	Applicable law terms agreed
	


Signature with Seal:..…………….

Vendor: M/s………………………

B. COMPLIANCE CERTIFICATE FOR SPECIFICATIONS  

(One for each item must to be enclosed in the Technical bid)

	   Item Sl. No.

	Specifications as per Annexure-IV
	Quoted Item Specs.*
	Complied 

(Yes/No)

	Parameter
	Specification
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Signature with Seal:..…………….

Vendor: M/s………………………

* Vendor must quote the parameter specification of the quoted product in this column and not just copy the specification from the tender call document. Failure to do so will lead to rejection of the tender.

Annexure -II
PERFORMANCE BANK GUARANTEE

To: 
The Director

National Institute of Technology

Imphal-795001, Manipur
WHEREAS ................................................................... (Name of Supplier)                         

hereinafter called "the Supplier" has undertaken, in pursuance of Contract No................. dated,......... 20... to supply...................... ................................................. (Description of Goods and Services) hereinafter called "the order".

AND WHEREAS it has been stipulated by you in the said order that the Supplier shall furnish you with a Bank Guarantee by a recognized bank for the sum specified therein as security for compliance with the Supplier's performance obligations in accordance with the order. 

AND WHEREAS we have agreed to give the Supplier a Guarantee:

THEREFORE WE hereby affirm that we are Guarantors and responsible to you, on behalf of the Supplier, up to a total of ...................................   ........................................ (Amount of the Guarantee in Words and Figures) and we undertake to pay you, upon your first written demand declaring the Supplier to be in default under the order and without cavil or argument, any sum or sums within the limit of ................................ (Amount of Guarantee) as aforesaid, without your needing to prove or to show grounds or reasons for your demand or the sum specified therein.

This guarantee is valid until the ........day of...................20......






Signature and Seal of Guarantors






................................






................................






................................






Date......................20.... 






Address:........................






................................






................................
All correspondence with reference to this guarantee shall be made at the following address:

The Director, National Institute of Technology ,Imphal-795001, Manipur
 
Annexure -III
MANUFACTURERS'/ DISTRIBUTOR’S AUTHORIZATION FORM

No. 







            Dated __________

The Director

National Institute of Technology

Imphal-795001, Manipur

Dear Sir:

We…………………………………………………………………. who are established and reputable Manufacturers/distributors of ……………………………………………………………………having factories/office at--------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------

(address of factory/office) do hereby certify that…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………(Name of the Authorised Dealer)is our authorized dealer to quote against your tender enquiry no ……………………………………………………………………………………………………….. ,Last Date of Submission  is: 

Yours faithfully,

(Name)

(Name of Manufacturer/Distributor)

ANNEXURE- IV

TECHNICAL SPECIFICATION FOR  HIGH VOLTAGE LAB
	Sl no
	Item Description
	Qty

(Nos.)

	01.
	MULTI FUNCTION HIGH VOLTAGE SYSTEM LAB :

Module construction kits should be able to design the generation of alternating current (AC), direct current (DC) and impulse high voltage (HV) by construction kit element, available of indoor design. It must be an ideal test system to use when training students in college programs and for application in research and development. 
· The following components should be within the system :

· Console, including switch, on-off switch, regulator output voltage indicator, charging

· current indicator, over-current protection, and also equipped with low-voltage AC/DC

· Electrostatic voltmeter.

· Testing transformer 10kVA/100kV

· Impulse capacitor 100kV/0.1μF, 200kV/0.1μF

· Rectifier, resistor, protective resistor, front and tail resistor, etc.

· Sphere gap, impulse voltage generator isolating sphere gap, triggering ball

· Impulse weakly damped capacitive divider, DC resistive divider

· Voltage and current indicate by pointer meters; voltage raised by manual knob (not button)

· Basic requirement and design instruction of the system should be as its given below:-

· The system should generate different waveforms on the same device body(AC 50Hz/60Hz sine waveform, DC with 3 % impulse voltage waveform, lightening stroke voltage full waveform, standard switching voltage full waveform, standard lightening chopping waveform)

· The system should have a unified appearance and remark color

· Testing transformer shell and top lid should be made of metal.

· Convenient switch from AC to DC, from AC to impulse voltage, only to move several sockets.

· The whole system should be of small volume, which could be placed in a small laboratory.

· Each system must uses 2 voltage dividers, one of which is DC resistive divider for measuring DC output voltage of the DC generator and the impulse DC charging voltage; the other should be weakly damped capacitive divider for measuring waveform and amplitude of the impulse voltage as well as measuring the waveform of the DC output voltage.

· Height above sea level ≤1000
· Ambient temperature: -5℃~+45℃
· Relative humidity: ≤90% (at 20℃)

· Waveform of the supply voltage should be the actual sine wave, waveform deviation factor <3% With a reliable grounding point, earth resistance <0.5

· Testing transformer shall have following features ;
· Structure pattern: Insulated cylinder, ONAN

· Phase parameter: Single phase

· Frequency: 50Hz

· Rated voltage: Low-voltage winding 0.38kV

· High-voltage winding 100kV

· Rated capacity: Low-voltage winding 10kVA

· High-voltage winding 10kVA

· Rated current: Low-voltage winding 26.3A

· High-voltage winding 0.1A

· Short circuit impedance: ≤10％
· PD : at rated voltage ≤5PC

· Testing voltage: 1.1 times of rated voltage withstanding 1min

· Running time: 30min with rated capacity and voltage

· Testing transformer protective resistor (also silicon stack protective resistor) shall have following features

· Rated voltage: 100kV

· Rated current: 0.1A

· Rated resistance: 5kΩ

· PD : Under rated voltage ≤5PC

· Structure: Enameled nichrome wire won on epoxy resin board,

· DC resistive divider shall have following features

· Rated voltage: 200 kV

· Rated resistance: 200M

· Nominal divider ratio: 1000:1

· Measure uncertainty: including low-voltage arm, measuring cable, electrostatic voltmeter ≤5％ Structure: composed of high-voltage resistor, which should be installed in the oil-immersed insulating tube. The resistor consists of top enclosure, resistor body, low-voltage arm etc.

· Capacitive divider (weakly damped) shall have following features

· Rated voltage: AC:100kV DC:200kV LI:200kV
· Rated capacity: 400pF
· Nominal divider ratio: 500:1
· Measure uncertainty: including low-voltage arm, measuring cable, electrostatic voltmeter ≤1％ PD: at rated voltage ≤5PC
· Structure: insulating shell, oil paper capacitor structure. The divider should consist of top enclosure, divider body, low-voltage arm etc. Divider should be used in the measurement of impulse voltage and DC waveform.

· Contact type regulator shall have following features

· Phase parameter: Single phase

· Frequency: 50Hz

· Rated capacity: 15KVA

· Rated input voltage: 0.38kV

· Rated input current: 39.5A

· Rated output voltage: 0～0.42kV

· Rated output current: 35.7A

· Starting voltage: ≤5% of rated input voltage

· Running time: running 30 minutes under rated voltage and capacity

· Structure: contact type, the drive device should be equipped with up/lower limit and contact indicator.

· Ac Test System shall have features as 
· Testing transformer complete system should mainly consist of testing transformer, regulator, control device, protective resistor and weakly damped divider. 
· Testing transformer rated input voltage should be 380V, rated output voltage should be 100kV, and rated capacity should be 10kVA, PD less than 5pC.
· Dc Test System shall have features as : 
· It should be composed of testing transformer, protective resistor, voltage multiplier capacitor, rectifier silicon stack, resistive divider and sphere gap. 
· Rated output voltage should be 200kV, rated output current should be 20mA, and the impulse factor should be less than 3%.
· Impulse Test System shall have features as :- 

· Impulse testing system should mainly consisting of testing transformer, protective resistor, front resistor, tail resistor, main capacitor, capacitor divider, rectifier silicon stack  and sphere gap. 

· Rated output voltage must be 200kV, output voltage waveforms: lightening waveform, chopping waveform, switching waveform, load range should be : <500pF, impulse voltage waveform parameters and the deviation complies with GB311 and GB16927 standards.

· Control Device shall have features as ;

· High-voltage rectifier silicon stack should have negative peak voltage: U=300kV. 

· Rectifier current should have a rating of 100mA and connection structure must be plug-in type. 

· Main capacitor should have 0.1μF/100kV for C1, 0.1μF/100kV for C2. The capacitor is equipped with insulating pole in the bottom and sockets both on the top and in the bottom. 

· Chopping gap should be composed of 100mm sphere gaps and a pair of chopping ignition sphere gap, which could easily change the L-C components parameters. 

· Chopping extension time must be arranged of 2～5us. L-C components parameters should be installed on the insulating board, easily to change the extension time.

· Main function: manually accomplish AC, DC and impulse test

· High-voltage voltmeter could measure the effective AC voltage.

· High-voltage voltmeter measuring precise: class 0.5

· The device is equipped with voltage withstanding timing

· The device is equipped with over current (adjustable), overvoltage (adjustable) protection and safety door. The device is equipped with regulator input and output voltage indicator.

· The device is equipped with regulator output current indicator.

· Regulator raises the voltage by hand.

· The device is equipped with 500W filter shielding device for the use of oscilloscope,

· Computer, electrostatic voltmeter etc.

· System should have its standards as given below
· Test transformer

· Power transformer, should have General rules

· Power transformer, first part of Temperature rise

· Power transformer, third part of Insulation level and insulation test

· Power transformer, fifth part of Capacity of withstanding short circuit

· Insulation and cooperation of the high-voltage transmission and conversion

· High-voltage test Technology first part of general testing request

· High-voltage test Technology-second part of measurement system

· Partial Discharge measurement

· Power transformer Test Standard

· Transformer oil

· Sound level measurement of transformer and reactor

· Regulator general technical requirements

· Regulator testing rules, first part

· Coupling capacitor and capacitive voltage divider technical requirements

· Digital recorder for high-voltage impulse test.

Practice rules for impulse voltage test

	01 Set


ANNEXURE- V
TECHNICAL SPECIFICATION FOR  MICROPROCESSOR LAB
	Sl no
	Item Description
	Qty

(Nos.)

	01.
	8085 MICROPROCESSOR TRAINING KIT

Training & development kit with following features ;

· High performance 8 bit 8085A CPU @ 3 MHz.

· Onboard 40x2 /16x2 / 20x4 LCD Interface options.

· On Board USB interface hardware.

· 16 K powerful monitors FIRMWARE Including all standard commands, codes, functions and utility subroutines, Assembler and Disassembler. 4K has been used for system firmware.

· 8K user RAM 6264 with battery backup for sockets using 3.6V Ni-Cd Battery.

· Three 28 pin sockets provided for memory expansion up to a maximum of 56 K.

· Versatile Keyboard/Display controller using 8279 brought out on separate FRC connector.

· 24 Parallel I/O lines from 8255 are brought out on separate FRC connector.

· 22 Parallel I/O lines from 8155 are bough on separate FRC Connector. 2k-bit static RAM (256 bytes) and a timer also available.

· On board 40x2 LCD display & connector for 104 Key Standard PC-compatible Keyboard.

· Three 16 bit Timer / Counter channels are available on-board, using 8253. These channels are available on a 10 pin FRC connector.

· Serial I/O through auto adjusting type RS-232 channel. 

· Built-in audio cassette interface

· All address, data and control and hardware interrupt lines are brought out on a Pin FRC connector for system interfacing and expansion.

· All DYNA Study & PIO Cards are supported by this trainer kit.

· Switch Mode Power Supply : +5v 1A, +12v 1A, -12v 0.5A 

· Supplied in attractive wooden enclosure.

· Documentation includes User Manual with details

· Cable & connector set available for interfacing.
	10 Nos.

	02.
	8255 Study Card with Features ; 
· Compatible with µProcessor / µController Kits. Jumper Selectable I/O addresses

· Demo programs of all modes available. Compatible programs based on different kits supported available. 

· RST5.5, RST6.5, RST7.5 are provided onboard for interrupt driven modes. (For 8085 based Kits) Using 8255, all possible modes can be experimented. 

· PA0-PA7, PB0-PB7, PC0-PC7 LED indicators and test lug inputs with handshake signals. 

· User links and lugs provided for inputs with their legends 

· Experiments for both polled and interrupt driven data transfer is possible with links for 8085 interrupts.

· Supplied in a attractive wooden cabinet


	10 Nos.


ANNEXURE- VI
TECHNICAL SPECIFICATION FOR  SMART GRID LAB
	Sl no
	Item Description
	Qty

(Nos.)

	01.
	Smart Grid System Lab setup containing Following modules with along with desired accessories / furniture to perform given set of experiments.  This educational system must be managed by a SCADA software that will be able to track all the variables of a real system and that will be able to control and manage the activities of the various parts composing this smart grid system. Details of individual modules along with included accessories are given below ;

.
	01 Set

	
	THREE PHASE SUPPLY UNIT  - 01 No.
Power supply unit for three-phase connection with 4-pole cam mains switch.  25 A current operated earth leakage circuit breaker, sensitivity 30 mA.

Triple-pole motor protection switch: 6.3 to 10 A.
Three-phase indicator lamps.
Output through 5 safety terminals: 

L1, L2, L3, N and PE.

Switch for simulation of wind or  photovoltaic energy power source
	

	
	THREE-PHASE TRANSFORMER  - 03 No.s
Three-phase transformer for feeding a transmission  line model 380 kV with scale factor 1:1000

Primary

• 3 x 380 V windings with tap at 220 V


• Star or delta connection

Secondary

• 3 x 220 V windings with taps at +5%,-5%,-10%,-15%

• Star connection for 3 x 380 V

• Various star connections possible

• Rated power: 800 VA

Tertiary

• 3 x 220 V windings

• Delta connection for stabilizing the third harmonic voltage components

• Rated power: 266VA
	

	
	FEEDER MANAGER RELAY – 01 No.
Three-phase Current, Voltage and Earth Fault multifunction relay for protection and management of MV/HV distribution lines.

Real time measurement of the primary value of the input quantities is continuously available from relay's display and from the serial communication port.

Relay's programming and setting must  be made directly by the front face keyboard or via the serial communication ports. 

Setting, event recording and oscillography must be  stored into non volatile memory (E2prom). The relay must be  fitted with a multivoltage, auto ranging power supply unit self protected and transformer isolated.

• Three levels for phase over current independently programmable as directional or non directional

• Three levels for Earth Fault independently programmable as directional or non directional

• Selectable Time current curves according to IEC and IEEE standards

• Two over/under voltage levels

• Two over/under frequency levels

• Zero sequence overvoltage level

• Two Negative Sequence current levels

• One Positive Sequence overvoltage level

• One Negative Sequence under voltage level

• Two Reactive Power (VAR) control levels (optional)

• Trip circuit supervision

• Associated Circuit Breaker control (OPEN / CLOSE)

• Breaker failure protection

• RS232 serial communication port on Front Face

• RS485

• Output relays totally user programmable

• Digital inputs user programmable
	

	
	LINE MODEL  -01 No.
Three-phase model of an overhead power transmission line 360 km long, voltage 380 kV and current 1000 A.

• Scale factor: 1:1000

Line resistance: 13 Ω, line inductance: 290 mH, mutual capacitance: 1 μF, earth capacitance: 2 μF, earth resistance: 11 Ω, earth inductance: 250 mH
	

	
	LINE MODEL  - 01 No.
Three-phase model of an overhead power transmission line 100 km long, voltage 380 kV and current 1000 A.

• Scale factor: 1:1000
	

	
	MAXIMUM DEMAND METER  - 03 Nos.
Microprocessor controlled three-phase power analyzer.

Measurement of voltages, currents, frequencies, active power, reactive power, apparent power.

• Input voltage: 500 V (max 800 Vrms)

• Input current: 5 A (max 20 Arms)

• Operating frequency: 47 ÷ 63 Hz

• Auxiliary supply: single-phase from mains
	

	
	POWER CIRCUIT BREAKER  -04 Nos.
Three-phase power circuit breaker with normally closed auxiliary contact.

• Contact load capability: 400 Vac, 3 A

• Supply voltage: single-phase from mains
	

	
	GENERATOR SYNCHRONISING RELAY -01 No.
It must consist in a numerical synchronizing relay which measures voltage and frequency  of two inputs; 

the voltage, frequency  and phase angle of the Generator input (G) must be individually compared with those of the Bus input (B) considered as reference. Functions:

•
Automatic Synchronization and Synchro-check

•
Fast proportional Voltage and Frequency regulation

•
Phase displacement checking with circuit breaker closing time control

•
Anti-motoring 

•
Kicker pulse

•
Event Recording

•
Modbus Communication Protocol

Synchronizing of the generator with the reference bus

•
Normal/Dead Bus operation modes Adjustable Operate time delay

•
Adjustable Max Voltage difference Anti-motoring control

•
Automatic Adjusting of phase angle for circuit breaker close

•
Adjustable Max Frequency difference

•
Adjustable Max Phase displacement

•
Adjustable Increase/Decrease pulses to speed regulator

•
Adjustable Increase/Decrease pulses to voltage regulator

•
Adjustable Min/Max Bus voltage for synchronizing operation

•
Adjustable Min/Max Bus frequency for synchronizing operation

•
Kicker pulse control on steady phase displacement

•
Fast synchronization with control pulses proportional to speed and voltage difference

3 Digital Inputs optically isolated 2kV
	

	
	MOTOR-DRIVEN POWER SUPPLY UNIT  -01 No.
It must be suitable for power supplying with variable voltage the braking systems and the excitation  of the machines through manual or automatic  operation.

• Dc output:  0 to 210 V, 2 A

• Power supply: 220 V, 50/60 Hz
	

	
	Electrical Power Digital Measuring Unit – 02 Nos.
DC MEASUREMENTS

Rated value : Voltage: 1…300 V

Current: 20 A 

Active energy : Positive, Negative

Power : Demand and max. demand

Modbus : RS485

AC MEASUREMENTS

Connection : Single-phase, Three-phase, unbalanced load

Rated value : Voltage: 1…500 V

Current: 20 A

Active energy : Positive, total and partial

Reactive energy Voltage : Phase and linked

Current : Phase and Neutral (computed), Phase demand and max. demand

Power factor : Three-phase

Power : Active, reactive, apparent, Demand and max. demand, Phase active and reactive

Frequency 45 – 65 Hz

Run hour meter

Wrong phase sequence

Modbus : RS485

	

	
	BRUSHLESS MOTOR WITH CONTROLLER -02 Nos.
Module for the study of automatic control for a brushless motor .
• Control and operation of a brushless motor in voltage 
The system must allow the study of the operation of a  brushless motor of a typical industrial process automation. 
The student must have  the opportunity to learn to control and parameterize an automatic operation. 

The control and monitoring system must be e done through  a software that will be able to: 
• Set system parameters 
• Draw graphic curves 
• Monitor real-time system (torque, speed, ...) 

Specifications:

1kW power brushless motor with electronic encoder 

Control of the system in frequency and voltage

Mechanical braking system for the analysis of the couple

Encoder outputs for the analysis of speed 

Display system for controlling and monitoring events

Button start and stop action and automatic stop intervention in case of alarm 

Complete software for PC interfaced to the system via RS485
	

	
	THREE-PHASE SYNCHRONOUS MACHINE  -01 No.
Machine with smooth inductor and three-phase  stator armature winding for operation either as alternator or synchronous motor. It must be possible to couple this electrical machine with others through a hub and Spider Elastic gear ring in polyurethane.

• Power (alternator): 1.1 kVA

• Power (motor): 1 kW 

• Voltage: 220/380 V Δ/Y

• Current: 2.9/1.7 A Δ/Y

• Speed: 3000 rpm

Excitation winding on the rotor.
	

	
	RESISTIVE LOAD -01 No.
It must consist in a single or three-phase resistive step-variable load. Housed in a metallic box. 

MECHANICAL FEATURES

The load shall be composed of a rugged metal structure and of a front metal panel.

On the front panel all the controls, the protection, the output terminals and a clear synoptic diagram, shall be collected.

ELECTRIC FEATURES

The load shall be composed of resistances, with possibility of star, delta and parallel connection, controlled by three switches. This item must be provided also with fuses protection.

As a function of the switch positions, there shall be the following phase values:

Position      Resistance        Max power per phase

1                     1050 Ohm               46 W

2                       750 Ohm               65 W

3                       435 Ohm              110 W

4                      300 Ohm               160 W

5                      213 Ohm               230 W

6                      150 Ohm               330 W

7                      123 Ohm               400 W

Maximum power in single or three phase connection must be 1200 W.

Rated voltage in star connection must be 380 V, in D connection must be 220V, in single-phase must be 220V.
	

	
	INDUCTIVE LOAD -01 No.
It must consist of a single or three-phase inductive step-variable load. Housed in a metallic box. 

MECHANICAL FEATURES

The load shall be composed of a rugged metal structure and of a front panel.

On the front panel all the controls, the protections, the output terminals and a clear synoptic diagram, shall be collected.

ELECTRICAL FEATURES

The load shall be composed of inductances, with possibility of star, delta and parallel connection, controlled by three switches.

This item must be provided also with fuses protection.

As a function of the switch position there shall be the following phase values.

Position      Inductance     Max. Power per phase

1                      4.46 H               34 VAr

2                     3.19 H                48 VAr

3                     1.84 H                83 VAr

4                     1.27 H                121 VAr

5                     0.90 H                171 VAr

6                     0.64 H                242 VAr

7                     0.52 H                297 VAr

Max reactive power 890 VAr in three-phase or single-phase connection.

Rated voltage in star connection must be 380V, in D connection must be 220V, in single-phase must be 220V.
	

	
	Capacitive load -01 No.
· Composed of three batteries of capacitors, with possibility of star, delta and parallel connection, controlled by three switches with seven steps each.

· Max reactive power in single or three-phase connection: 825 VAr

· Rated voltage: 380/220 V Y/Ä

· Rated voltage in single-phase: 220 V

· Alternator: 1.1 kVA

· Motor: 1 kW

· Voltage: 220/380 V Ä/Y
	

	
	Slip Ring Three-Phase Asynchronous Motor  : 01 No.
Induction motor with both stator and rotor three-phase windings.

Technical features:

Power: 1.1 kW

Voltage: 220/380 V Δ/Y

Current: 4.3/2.5 A Δ/Y

Speed: 2830 rpm, 50 Hz


	

	
	COMMUNICATION MODBUS  -01 No.
HUB that allows communication and control via PC of the measurement modules and brushless motors.
	

	
	SOFTWARE -01 No.
SOFTWARE for data acquisition and control
	

	
	CIRCUIT BREAKER -01 No.
• Current Max.: 10A

• Intervention threshold differential: 30mA
	

	
	INVERTER GRID -01 No.
• Current Max.: 30A

• Voltage: 12V

• Power: 360W
	

	
	PHOTOVOLTAIC INCLINABLE MODULE -01 No.
85W, 12V, complete cell for measuring

of solar radiation and with a sensor  temperature
	

	
	PANEL WITH LAMPS FOR PHOTOVOLTAIC TRAINER -01 No.
It must be possible to adjust manually or automatically the light intensity controlled by a potentiometer

through a 0-10 V input, to allow to perform experiments with different light intensities, then simulating the light conditions from dawn to dusk.

• 4 halogen lamps 300 W each

• Dimmer to control the intensity of light

• 10 A Differential Circuit Breaker

• 10 k Potentiometer
	

	
	UNIVERSAL BASE  -02 Nos.
Duralumin alloy structure mounted on anti-vibration rubber feet, to be provided with slide guides for fixing one or two machines. It must be complete with coupling guard. It must be provided with rotor locking device for short-circuit test.
	

	
	CONNECTING LEADS -01 No.
· kit of cables with at least 80 connecting leads with security plugs of different colours, length & sections.
	

	
	CONNECTING LEADS -02 Nos.
· kit of cables with connecting leads with different colours, length and sections.
	

	
	THREE LEVEL FRAME : THREE LEVEL FRAME -01 No.
WITH PC SUPPORT
	

	
	Double Three-level work frame -01 No.
	

	
	SWITCHABLE CAPACITOR BATTERY  -01 No.
Switching system with which different capacitance values that must be possible to connect to  the mains for reactive power compensation.

Four switching levels each consisting of 3 capacitors in star connection with discharging resistors:

•
level 1 (b1 coil): 3 x 2 μF/450 V

•
level 2 (b2 coil): 3 x 4 μF/450 V

•
level 3 (b3 coil): 3 x 8 μF/450 V

•
level 4 (b4 coil): 3 x 16 μF/450 V

Compensation power: max 1360 VAr at 50 Hz, 380 V

It must be possible to control separately each switching level: 

•
internally, through 4 toggle switches

•
externally, through 4 control inputs

Coil operating voltage: 220 Vac.
	

	
	REACTIVE POWER CONTROLLER -01 No.
· Relay for automatic adjustment of the power factor in systems with inductive load.

· Power factor adjustment range: 0.9 ... 0.98 ind

· Sensitivity: 0.2 ... 1.2 K

· 2 decimal digit display

· Output relay for batteries connection: 4 NO contacts with LED indication

· Output relay contact: 400 Vac, 5 A

· Supply voltage: three-phase from mains

· Ammetric input circuit: 5 A (250 mA min.)

· Automatic detection of the frequency.
	

	
	Working bench -02 Nos.
	

	
	Three‐phase transformer : Necessary for mains voltages different from 380V- 01 No.
	


