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Предисловие

Пособие предназначено для обучающихся специальностей 08.02.09 «Монтаж, наладка и эксплуатация электрооборудования промышленных и гражданских зданий» и 11.02.14 «Электронные приборы и устройства» по программам среднего профессионального образования. Его целью является формирование умения читать нa английском языке литературу по знергетике; оно также может быть использовано для обучения говорению на темы этой специальности, что соответствует установкам учебной программы.
Настояшее издание пособия составлено в соответствии с его отраслевым назначением. 

Работа с пособием, которую рекомендуется начинать после того, как пройдена нормативная грамматика, предусматривает: 1) накопление учащимися активного словаря-минимума, включающего термины и общую лексику; 2) формирование основ потенциального словаря; 3) тренировку синтаксических структур, типичных для научно-технической литературы.

Тексты пособия отобраны из оригинальной и переводной литературы. По языковому уровню они делятся на две группы: к первой группе относятся элементарные текеты, построенные на простых по синтаксису предложениях, ко второй - оригинальные статъи с присущими специальной литературе синтаксическими особенностями. Все тексты пособия объединяет единая смысловая направленносгъ; они расположены в определенной логической последовательности: от описания отдельных деталей к объяснению работы приборов и, наконец, к описанию современных энергетических установок и электростанций.

Пособие состоит из трех частей. Первая часть предназначена, главным образом, для формирования активного и пассивного сдоварей-минимумов. Эта часть содержит 28 разделов (Units), имеющих одинаковую, структуру. В каждом разделе естъ текст, построенный целиком на лексике, подлежащей активному усвоению, и серия тренировочных упражнений. В некоторые разделы включены небольшие тексты, содержащие пассивную лексику и служащие для обучения работе со словарем.

После каждых трех-четырех разделов дается серия контрольных упражнений.

Вторая часть пособия предназначена для повторения и закрепления пройденного материала и включает: 1) обзорные упражнения на повторение грамматических явлений, характерных для специальной литературы; 2) тексты для дополнительного чтения с заданиями, рассчитанными на активизацию мыслительной деятельности обучающихся.
В третьей части содержатся задания для самостоятельной работы обучающихся и заключительная контрольная работа.
PART I
UNIT ONE

TEXT.  SERIES CIRCUIT AN5D PARALLEL CIRCUIT
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Fig. 1. Electric cirouits: a) series:
b) paraltel





	Fig. 1 – Electric circuits: 
a) series; b) parallel


See Fig. 1. and compare the schemes of two electric circuits (a) and (b). Circuit (a) is a series circuit. It includes a voltage source and two resistors. The elements in circuit (a) are connected in series. The value of current in one resistor equals the value of current in the second resistor.  The value of current is the same in all the elements of any series circuit while the value of voltage is different.

Circuit (b) is a parallel circuit. It includes a voltage source and three resistors. The resistors are connected in parallel. The value of voltage in one resistor equals the value of voltage in resistors two and three. The value of voltage is the same in all the elements of a parallel circuit while, the value of current is different.

In any circuit the conductor offers resistance to the flow of current.

Exercises

I. Choose the correct variant:

1. a parallel circuit has a) the same value of current in all the elements, b) the same value of voltage in all the elements.
2. any circuit includes a) resistors and a voltage source, b) resistors, a voltage source, and a conductor
II. Complete the sentences according to the model:
Model: In circuit (a) the elements are connected in series while in circuit (b) they are connected in parallel.
1. The elements in circuit (a) have the same value of current while ... . 2. Resistors connected in parallel have different values of current while ... .
UNIT TWO 

I. Translate the following words:

material, temperature, metal, copper, steel, iron, aluminium, nichrome, resistivity, unit, metre, point; low, high; rather, also; to depend on (upon), to change, to melt

II. Translate the following word-combinations:

metal conductor, steel conductors, aluminium and copper conductors, high conductivity, low resistivity, rather high temperature, conducting materials, resistant material, melting point, rather low melting point, the same point, different units, independent units

III. Fill in the verbs "to depend on", "to melt", "to change":

1. Different metals ... at different temperatures. 2. The unit of resistivity is constant; it does not ... . 3. The value of resistance the temperature of the material.

TEXT. RESISTANCE AND RESISTIVITY

Any conductor offers resistance to the flow of current. The resistance of a conductor depends on its material. It also depends on its temperature. Materials change the value of resistance with change in their temperature. Metals - copper, steel, iron, aluminium - have low value of resistance while the resistance of nichrome is rather high.

Resistance of conductors and their resistivity have different units. The unit of resistance is the ohm while the unit of resistivity is the ohm • m. The table below gives the resistivity of some materials.

Different materials also have different melting points. The melting points of some metals are given in the table. See the table and compare the melting points of aluminium, bronze, copper, steel and manganin. Which of them are comparatively high?
	Material
	Melting Point, °C
	Resistivity at 20°C, ohm • m

	aluminium
	657
	0.029

	bronze
	900
	0.021-0.4

	manganin
	960
	0.42

	copper
	1083
	0.0175

	nichrome
	1360
	1.1

	steel
	1400
	0.13-0.25


Exercises

IV. Choose the correct variant:

1. The unit of resistivity is a) the ohm. b)the ohm • m. 
2. The value of resistivity a) depends on the material. b) does not depend on the material.

3. When the temperature changes, the value of resistance a) changes. b) does not change.

4. The resistivity of nichrome is a) rather high. b) rather low.

5. Bronze and copper have a) different melting points. b) the same melting point.

V. Complete the sentences:

1. The unit of resistance is the ohm while... . 2. The resistivity of aluminium is rather low while... . 3. The melting point of steel is rather high while... .

UNIT THREE 
Exercises

I. Translate the following words:

conductor, insulator, semiconductor, electrolyte, coefficient, example, wire, strength, heat, brush, common, positive, negative, mechanical; to use, to produce

II. Translate and distribute the words into four columns. Mind the suffixes and the prefixes.

	Model:    
	what?
	what kind of?
	what to do?
	how?

	
	activity
	active
	to act
	actively


to use, user, use, changer, to change, to heat, heater, heat, common, semicircle, semiconductor, commonly, positively, negative, to insulate, insulator, to produce, producer, independent, highly

III. Translate the word-combinations in writing:

a)  wire strength, semiconducting material, air insulator, carbon brushes
b)  changing strength-changed resistance; insulating material-insulated conductors; heated brushes-heating sources
c) common wire strength, highly conductive copper wire, commonly produced wire brushes, parallelly connected circuit elements

IV. Translate the sentences. Mind "according to" and "due to":

1. How are materials divided according to their con​ductivity? 2. Copper conductors are commonly used due to their high conductivity.

TEXT. CONDUCTORS

According to their conductivity all materials are divided into conductors, insulators and semiconductors.

Conductors are materials having a very high conductivity. The most common of them are metals (copper, aluminium, steel and others), carbon and electrolytes. Their coefficient of resistance is different. Copper, for example, has a positive coefficient while carbon has a negative coefficient of resistance.

According to their resistivity, conductors are divided into two groups; the first includes materials with low resistivity; copper, aluminium and others. These metals are used to produce wire conductors due to their high mechanical strength. The second group includes materials with high resistivity; one of these is nichrome. Due to its good heat resistance, nichrome is used to produce heaters.

Carbon is commonly used to produce electrodes and brushes for electric machines.

Exercises 
V. Choose the correct variant.

1. All materials are divided into a) conductors and semiconductors. b) conductors, insulators and semicon​ductors.
2. Copper has a) high mechanical strength. b) low mechanical strength
3. [image: image14.png]


[image: image15.png]Fig. 4. Conacction
of a voltmeter in
circuit



[image: image16.png]12}

Fig. 9, Quick-break knife-btade switch:
f) “on” position; b) “off” position



Carbon has a) a positive coefficient of resistance. b) a negative coefficient of resistance.
4. Copper is commonly used to produce a) heaters. b) brushes.
VII. Translate the text in writing. Use a dictionary:

Heating Effect of Electric Current

When an electric current flows through a conductor
 heat energy is generated due to electric energy. The quantity of heat produced is proportional to the resistance of the conductor, and is equal to VI or I2R watts, V being the potential difference in volts, I - the currents in amperes, and R - resistance in ohms.

Test Exercises


You should spend not more than 10-12 minutes on these exercises! 
I. Read in English:

18; 1.8; 1.09; 36,000; 63 : 7 = 9; V = IR
II. Translate into Russian:

any value of resistivity; rather low melting point; com​monly produced heaters

III. Use English words instead of the Russian ones:

1. Any circuit (оказывает) resistance to the flow of current. 2. Resistance (зависит от) the temperature of the conductor. 3. Conductors are divided into groups (в зависимости от) their resistivity.

UNIT FOUR

Exercises

I.
 Translate the following words:

device, property, air, oil, liquid, resin, cable, capacitor, part, porcelain; extreme, dielectric, important, practical, gaseous, liquid, solid, main, synthetic, should
II. Translate the words and distribute them into three columns. Mind the suffixes and the prefixes.

	Model:    
	what?
	what kind of?    
	how?

	
	electricity  
	electrical
	electrically


gas, gaseous, important, importance, practically, capacity, capacitor, amorphous, mainly, extremely, practice, practical, solidly; polytechnic, polymeric, polymer, unimpor​tant

III. Translate the word-combinations:

amorphous resins, air insulators, porcelain parts, important properties; main properties of capacitors, important parts of devices, solid synthetic resins; practically unimportant part, extremely low conductivity, commonly produced porcelain insulator

IV. Translate the sentences. Mind the word "thus":

1. The value of current should be the same in the elements of the circuit; thus they should be connected in series. 2. Porcelain is highly resistant to heat; thus it is commonly used to produce insulators.

TEXT. INSULATORS

Insulating materials have a very low conductivity. They offer extremely high resistance to the flow of current. Insulators are used in electric devices to isolate conductors. Thus they should have a high dielectric strength and a high resistivity. Their mechanical properties are also important for practical use.

Insulators are divided into gaseous, liquid, solid. They are also divided into groups according to their heat resistance.

The main gaseous insulator is air. At 20°C the dielectric strength of air is extremely low; it is lower than the strength of most liquid and solid dielectrics.

Liquid insulators are mineral oils, synthetic liquids, resins, and others. Of them mineral oils are used in oil transformers, cables and capacitors. In transformers, oil is used to insulate current-conducting parts. Thus it should have a high dielectric strength (10 to 20 MV/m). As to resins, at low temperatures they are amorphous. When heated, they become first plastic, then liquid. Resins are the most important components of many plastics. Commonly used in electrical engineering are synthetic (polymeric) resins-polyethylene and PVC. Plastics including them are used as wire and cable insulation.

Solid insulators are the most commonly used insulating materials. They have a high mechanical strength. Common solid insulators are paper, cloth, plastics, porcelain, and elastomers. Of them plastics are widely used in electrical engineering as insulating and structural materials. As to porcelain, it is highly resistant to mechanical factors and heat. Due to this property it is used to produce low- and high-voltage insulators.

Exercises

V. Choose the correct variant:

1. Insulators offer a) extremely high resistance. b) extremely low resistance.
2. They should have a) a high dielectric strength. b) a low dielectric strength.
3. Their mechanical properties a) are important for practice. b) are not important for practice.
4. Commonly used insulating materials are a) liquid. b) gaseous. c) solid.
VI. Complete the sentences:

1. Insulating materials offer extremely high resistance while ... . 2. Air is the main gaseous insulator while ... . 3. Mineral oils and resins are liquid insulators while ... .

VII. Translate the text in writing. Use a dictionary:

Use of Solar Energy
Solar energy is used to melt metals. The method of melting metals by solar energy was known long ago. In the 18th century, for example, Lavoisier did it with the help of solar furnaces.

In the 20th century, when semiconductors began to be used, solar energy was transformed into electric energy.

UNIT FIVE 
Exercises
I. Translate the following words:

charge, plate, size, distance, fixed, variable, great; one; to store, to move, to vary

II. Translate and distribute the words into three columns. Mind the suffixes and the prefixes.

	Model:    
	what?
	what kind of?
	what to do?

	
	variation
	variable
	to vary


distance, distant, to move, movement, movable, to use, usable, importance, important, extreme, extremity, to charge, chargeable, charges, to store, store, capacitance, capacitor, unmovable, uncharged

III. Translate the word-combinations:

electric charges, unchargeable batteries, great size, different sizes, movable plate, unmovable parts, variable capacitor, unvariable distance, storing device, stored charges

IV. Fill in the verbs "to varv", "to move", "to store":


1. A storage battery ... electric charges. 2. The plates of a variable capacitor can be ...; its capacity ... .
V. Translate (a) the word-combinations; (b) the sentences. Mind the meaning of “one”:

a) a variable capacitor and a fixed one, moving plates and fixed ones, electrical properties and mechanical ones

b) One can store electric charges using capacitors. 2. One can vary the capacity of a capacitor. 3. The value of capacity should be changeable; thus one should use a variable capacitor. 4. In this figure we see a series circuit and a parallel one.

VI. Translate the sentences. Mind the meaning of “in order to” and “the ... -er, the ... -er”:

1. The higher the melting point of the metal the more heat should be used to melt it. 2. In order to have the same value of voltage a parallel connection is used.

TEXT. CAPACITORS

A capacitor is one of the main devices widely used in electrical engineering. It is used to store electric charges. Its main parts are metal plates and insulators.
y       S-
The   insulators   isolate   the   plates   which   store   electric the plates. The insulators isolate the plates which store electric charges.

Capacitors are rated in farads (F). In practice units smaller than a farad are commonly used - the microfarad (mF) and the picofarad (pF). 

In Fig. 2 one can see two common types of capacitors:  a fixed capacitor (a) and a variable one (b). The plates of a fixed capacitor do not move. Thus its capacity does not change. 
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	Fig. 2 – Capacitors; a) fixed; 
                                   b) variable


The plates of a variable capacitor can be moved and its capacity changes.
 

The value of capacitance depends on the size of the plates and the properties of the dielectrics. It also depends on the distance between the plates: the greater the distance the less is the capacity of a capacitor. 

Capacitors are produced in different sizes: from ones with extremely low capacities (1 pF) up to capacitors of extremely high capacity (1000 mF). Fixed capacitors have insulators produced of paper, ceramics and other materials. Variable capacitors have air insulators. Paper capacitors are commonly used in radio and electronics.

Exercises

VII. Choose the correct variant:

1. A capacitor is used a) to produce electric charges. b) to store electric charges.

2. The main parts of a capacitor are a) insulators. b) metal plates and insulators.

3. Capacitors are rated a) in farads, b) in volts, c) in microfarads.

4. The plates of a variable capacitor a) cannot be moved. b) can be moved.

5. The value of a capacitor depends on a) the size of the metal plates. b) the distance between the plates. c) the properties of the insulator.

6. Capacitors are produced a) in a few sizes. b) in many sizes.

VIII. Complete the sentences:
1. The plates of a fixed capacitor do not move while … . 2. The capacity of a variable capacitor varies while … . 3. The less the distance between the plates the greater the capacity … .

IX. Translate the article in writing. Mind “It is … that”. Use a dictionary:

The Capacity of a Capacitor

The capacity of a capacitor is measured in farads. A capacitor has one farad capacity when a charge of one coulomb increases its potential by one volt. The farad is a very large unit. That is why it is the micro​farad that is used to measure the value of capacity.

The microfarad equals one millionth of a farad. If a farad of charge is applied to the capacitor its capacity goes higher by one farad. If charges of equal values are applied to conductors of different sizes, the smaller the conductor the higher becomes its voltage.

UNIT SIX

Exercises

I. Translate the following words:

increase, rheostat, length, slider, winding, terminal; short, incandescent; to increase, to regulate, to call, to wind (wound, wound)

II. Translate the words and distribute them into three columns. Mind the suffixes:

	Model:    
	what?
	what kind of?    
	what to do?

	
	reduction  
	reduceable
	to reduce


to compare, comparative, to increase, increase, to oper​ate, operation, short, long, length, strong, strength, to wind, winding, call

III. Translate the following word-combinations:

rheostat slider, rheostat terminals, load resistance, incandescent lamps, great increase, short lengths, long wire, circuit load; heating element, heated parts, heatable unit, reduced load, reducing value, reduceable resistance

IV. Translate the following word-combinations in writing:

current-heated unit, wire-wound devices, current-carrying parts; constantly regulated voltage value, comparatively long steel wire

V.  Fill in the verbs "to increase", "to regulate", "to operate", "to call":

1. What devices are used ... the value of power in the circuit? 2.  Devices regulating the value of current are ... rheostats. 3. When the resistor is heated its temperature ... . 4. Motors should ... at a constant voltage.

VI. Translate the sentences. Mind "since":

1. Porcelain is widely used as insulating material since its mechanical strength is rather high. 2. Since the tem​perature of the resistor had greatly increased it got open.

TEXT. RESISTORS. RHEOSTATS. HEATERS

A resistor is one of the most common devices used in electric circuits. Resistors are used to change the value of current and thus to change the value of voltage.

Resistors are produced in different sizes and divided into fixed and variable ones. Fixed resistors have a constant value while the value of variable resistors can be varied. When current flows through resistors their temperature increases; the higher the value of current the greater is the increase in the temperature of a resistor. Any resistor has a maximum temperature to which it may be heated. If this temperature is increased the resistor gets open and opens the circuit.

A device used in the circuit in order to regulate its current is called a rheostat. A rheostat is a wire-wound device; wires for rheostats are produced of materials having high resistivity. Commonly a comparatively short length of wire is used; it is wound on a ceramic or on some other insulator.' «A slider moving across the windings of the rheostat changes the value of resistance between its terminals.

Another wire-wound device is a heater. Heaters, electric motors, and incandescent lamps are common loads. They are connected into the circuit in parallel since they operate at a constant voltage.

Exercises 
VII. Choose the correct variant:

1. A resistor is used a) to reduce the value of current, b) to store electric charges.
2. The value of a fixed resistor is a) variable, b) fixed.
3. Devices used to regulate the value of current are called a) capacitors, b) rheostats.
4. In a wire-wound device the wire has a) low resistance, b) high resistance.
5.  Different loads operate a) at a constant voltage, b) at a variable voltage.
6. The value of resistance between the terminals of a rheostat a) varies, b) does not vary.
VIII. Translate the text. Use a dictionary:
About the First Incandescent Lamp
The first incandescent lamp for practical use was produced in Russia, in 1873 by the great Russian scien​tist Alexander Lodygin. In his lamp he fixed a small carbon rod of about 2 mm in diameter between two copper conductors. In order to protect the lamp from burning through, the lamp's air had been evacuated. Vacuum at the time being far from perfect, this first lamp was short-lived. Its life was measured in hours.
In 1890 Lodygin made his first lamps with a metal filament using metals with high melting points, such as tungsten, molybdenum, osmium.
A few years later Thomas Edison, an American in​ventor, improved lamps with a metal filament. He used the lamp holder, the switch and some other elements of the lighting network.
Today the filament of the incandescent lamp is twisted into a spiral. The melting point of tungsten being 3,300°, it can be heated to 3,000°. At this temper​ature, however, tungsten begins to evaporate. In order to avoid evaporation of tungsten, today lamps are filled with chemically inert gas, i.e. argon or cripton.
In a gas-filled incandescent lamp the ends of a filament are connected to the two wires passing through the bulb and attached to the metal base. One of the wires is attached to the base and the other - to the base contact insulated from the base.
Industry manufactures incandescent lamps for 220 and 127 V (for lighting networks), 50 V (for railway wagons), 12 and 6 V (for motor cars), 3.5 and 2.5 V (for pocket torches).
UNIT SEVEN
Exercises
I. Translate the following words:
power, generator, cell, light, addition, switch, protection, fuse, meter; primary, chemical, thermal; to utilize, to convert, to deliver, to protect
II. Translate the words and distribute them into three columns (what? what kind of? what to do?). Mind the suffixes:
power, to power, to add, additional, protection, to protect, protective, utilization, to convert, convertible, va​rious, variable, generator, generation
III. Translate the following word-combinations:
additional power, additional loads, convertible values, converted values, protected power source, protecting devices, power increase, various fuses, variable resistor, primary cells, chemical cells
IV. Translate the word-combinations in writing:
cells delivering electric power-electric power delivered by the cells; generator converting mechanical energy-heat converted into energy; circuits utilizing common fuses-fuses utilized in the circuit
V. Fill in the verbs "to utilize", "to convert", "to deliver":
1. Primary cells ... electric power. 2. Different kinds of energy can be ... into electric energy. 3. Protecting devices should be ... in any circuit.
VI. Translate the sentences into Russian. Mind "etc. (et cetera)" and "in addition to":
1. Electric circuits can include cells, resistors, cap​acitors, fuses, etc. 2. In addition to fuses relays are also used as electric circuit protection devices. 3. Electric ener​gy can be converted into light, heat, mechanical energy, thermal energy, etc. 4. In addition to solid insulators liquid insulators are also widely used in this system.
TEXT. THE MAIN COMPONENTS OF ELECTRIC CIRCUITS
The main components of any circuit are devices that produce and utilize electric energy. 
They are: 1. power sources, 2. utilizing loads, 3. connecting conductors.
The most common power sources are electric generators and primary cells. Electric generators convert chem​ical energy into electric energy. 

Loads include electric heaters, electric motors, incandescent lamps, etc. Motors convert electric energy into mechanical, incandescent lamps and heaters convert electric energy into light and heat. Utilizing devices or loads convert electric energy into thermal, mechanical or chemical energy.

Electric power is delivered from power sources to loads by electric wires. According to their material, wires can be aluminium, copper, steel, etc.

In addition to these three main components, electric circuits use different types of switches, protection devices (relays and fuses), and meters (ammeters, voltmeters, wattmeters; etc.)

Exercises
VII. Choose the correct variant:
1. The main components of electric circuits are a) loads and wires, b) power sources, loads and wires.

2. Power sources are used a) to produce electric energy, b) to deliver it to the loads.
3. Electric conductors are used a) to connect the circuit elements, b) to deliver electric power.
4. Protection devices are utilized a) in some circuits, b) in any circuit.
5. A switch is utilized a) in some circuits, b) in any circuit.
VIII. Translate the article in writing. Use a dictionary:
Heating the Wire
A wire is known to be heated by a current flowing in it. In the process, the difference in temperatures of the wire and the ambient atmosphere changes. At first the temperature of the wire is equal to the ambient temperature and the heat produced is spent to heat the wire. As the temperature of the wire increases, more heat is given up by the wire to the ambient atmosphere, the difference in temperatures changing.

When the heat produced by the current flow becomes equal to the heat given up, the wire temperature reaches what is known as a steady-state value. The period needed for this process depends on the devices used. For example, the filament of an incandescent lamp reaches this value in a moment while an electric machine may reach it in several hours.

Test Exercises
You should spend not more than 15 min on these exercises.

I. Translate the words:
since, etc., addition, important, moving, movable, moved
II. Translate the word-combinations:

extremely high current-carrying capacity, constantly heated loads, comparatively short length of copper wire

III. Use English words instead of the Russian ones:

1. Loads (используют) electric power. 2. Electric power (подается) from electric sources. 3. (Чем больше) the distance between the plates (тем меньше) is the capacity of the capacitor.

UNIT EIGHT
Exercises

I. Translate the following words:

installation, cost, cross-section, loss, line, efficiency, per cent; certain, efficient; to ignore, to exceed; nowadays

II. Translate the words  and distribute them  into  four columns (what? what kind? what to do? how?). Mind the suffixes:

efficiency, efficiently, to install, installation, ignorance, to ignore, ignorant, length, wide, width, widely, equal, to equal, equally, equality, to exceed, exceedingly, exceeding

III. Translate the words. Mind the prefixes:

connection-interconnection; to act-to interact; efficient-inefficient; dependent-independent; current-over-current, load-overload

IV. Translate the word-combinations in writing:

inconvertible units, interdependent cross-sections, inefficient loss, interchangeable loads, overcharged cells, overheated motor, exceedingly low power losses, constantly changing power efficiency, commonly produced porcelain fuses

V. Fill in the verbs "to exceed", "to interconnect", "to ignore":

1. Power loss in the line is extremely high; it ... a certain value. 2. Various parts of this installation should be  ...  .  3.  Power loss  in the line  is  so low that one can ... it.

TEXT. ELECTRIC LINES AND THEIR EFFICIENCY
Wires are used to deliver electric power and to interconnect different components of electrical installations. Conductors used for electric wiring are commonly pro​duced of copper and aluminium. Aluminium is widely used nowadays due to its low cost. Copper is also widely used in electrical engineering but its cost is much higher.

Cross-sections of copper conductors used nowadays are from 0.5 up to 800 sq mm. Aluminium conductors have the same cross-sections but the minimum one is 2-5 sq. mm.

Wires connecting the components of various, installa​tions may be insulated. They may also be used without insulation. Since in short lengths of wire power loss is exceedingly low one can ignore it. In long wires (longer than 10 m), power loss cannot be ignored since it is rather high. Power loss in a line should not exceed a certain value. If this value is exceeded the line becomes inefficient.

One should know that the efficiency of a line is not constant-it may change. The value of the line efficiency depends on the load: the greater the load the lower is the line efficiency. At voltage losses of 2 to 5 per cent the efficiency of a line is 98-95 per cent. Protecting devices, fuses and relays, are used to protect the circuit against overcurrents and short-circuits.

Exercises
VI. Choose the correct variant:

1. Aluminium is used due to its a) high cost. b) low cost and high efficiency.

2. Cross-section of different conductors a) varies. b) is the same.
3. Power loss can be ignored a) in short wires. b) in long wires.
4. A certain value of loss a) can be exceeded. b) should not be exceeded.
5. Electric lines nowadays are a) efficient. b) inefficient.
6. Installations are protected a) by switches. b) by fuses.
VII. Translate the article in writing:

How to Reduce Heating Losses
When electric energy is produced at the power station, it is to be transmitted over electric wires to the consumer. Wire conductors are known to offer resistance to the current flow; the longer the wire the greater is its resistance to the current flow. Accordingly, the higher the offered resistance the greater are the heating losses in the wire.

One can reduce these undesirable losses in two ways-by reducing either the resistance or the current. To reduce the resistance, it is necessary to make use of a better conducting material and thick wires. But such wires can have a very high cost and, thus, they are considered to be inefficient.

And how can the current be reduced? One of the possible ways to do it is to utilize transformers in the transmission line.

VIII. It is interesting to know...

that uranium is a greatly concentrated source of energy. One pound of uranium is equivalent to 2,000 tons of coal, assuming that energy in both cases is converted into heat and then into electric power.

UNIT NINE
Exercises

I. Translate the following words:

equipment, quartz, sand, rating, case, link, fault; simple, faulty, direct, alternating; to serve, to base, to place

II. Translate the words. Mind the prefixes:

to place - to displace - displacement; to charge - to discharge; to move - to remove; to equip - to reequip; movable - removable

III. Translate the word-combinations in writing:

quartz-sand fuse, fusible link, faulty fusible element, faulty protection device

IV. Fill in the verbs "to serve", "to reequip", "to replace":

1.  The lab should be … with modern  equipment.

2. This fuse cannot ... as a protective element since it is faulty. It should be ... with a new fuse.

V. Translate the sentences. Mind "both ... and", "in case", "up to":

1. Both solid and gaseous insulators are in use nowadays. 2. In case an element gets open it should be replaced by a new one. 3. Capacitors of extremely high capacity (up to 1000 mF) are produced nowadays.
TEXT. FUSES
Fuses are widely used nowadays as protection devices. They are utilized in various circuits, electrical equipment and installations. Fuses serve to protect them against overcurrents and short-circuits.

There are different types of fuses in use nowadays. Of them, quartz-sand fuses serve for voltages up to 500 volts; fuses of this kind are produced with current ratings of 15 to 60 amp and of 100 to 350 amp.

Fuses are commonly used in low-voltage industrial installations rated up-to 1,000 V.

Fuse protection is based on a very simple principle; in case of a short-circuit or overcurrent, when the max​imum value of current has been exceeded, the fusible link of a fuse is heated to its melting point. This opens the circuit and disconnects the circuit from the power source. In case of a fault, one should replace the faulty fusible element by a new one.

Fuses are used both in direct current (d.c.) and alternating current (a.c.) circuits.

Exercises

VI. Choose the correct variant:

1. A fuse serves a) as a load, b) as a protection device.
2. Fuses are used a) for d.c. only, b) for both a.c. and d.c.
3. In case of a fault a) the whole fuse should be replaced, b) the faulty link should be replaced.
4. Fuse protection is based on, a) a simple principle, b) a complex principle

VII. Translate the article in writing. Use a dictionary:

Types of Fuses in Use Nowadays
Fuses are used to protect circuits against overcurrents. In case of an overcurrent, the fuse link made of copper, zink or lead melts and opens the circuit. Zink, lead and their alloys are known to melt at a rather low temperature (200° to 240°C). These metals having a low conductivity, fuse links made from them must have a large cross-sectional area. Copper fuse links have a good conductivity, but they melt at a rather high temperature. As to silver fuse links, they are rather expensive and are known to be used at voltages over 1,000 V and low currents. Most commonly, use is made of copper fuse links silvered for protection against oxidation.

There are several types of fuses in use nowadays. Of them, a plug-type fuse has a porcelain container. Fuses of this type are used for voltages up to 380 V and currents up to 60 amp.

As to a sand fuse, it is used for voltages up to 500 V at currents from 100 to 600 amp.

VIII. It is interesting to know...

that the efficiency of a heat-power plant is less than half that of a water-power plant.

UNIT TEN
Exercises

I. Translate the following words:

cycle, number, frequency, time, advantage; to consider, to apply, to term

II. Translate (a) the word-combinations and (b) the sentences:

a) standard frequency, advantages of standard frequency, regular overload, disadvantages of regular overload
b) 1. Let us consider the advantages of the standard frequency. 2. Let us apply a direct current source to the circuit. 3. Let us apply the new installation.
III. Translate the sentences. Mind "provided":

1. Current starts flowing provided a voltage source is applied to the circuit. 2. The new equipment can be utilized provided a protection fuse is applied to it.

TEXT.  DIRECT CURRENT AND ALTERNATING CURRENT
We know that current is the flow of electricity through a circuit. Let us consider two main types of current: direct and alternating. A direct current flows through a conducting circuit in one direction only. It flows provided a direct voltage source is applied to the circuit.
An alternating current is a current that changes its direction of flow through a circuit. It flows provided an alternating voltage source is applied to the circuit. Alternating current flows in cycles. The number of cycles per second is termed the frequency of current. In a 60-cycle alternating current circuit the current flows in one direction 60 times per second and in the other direction 60 times per second.
Two frequencies are in use nowadays: the standard for Europe is 50 cycles per second while the standard for the USA is 60 cycles per second. A standard frequency has a great advantage since different electrical systems can be interconnected.
Exercises
IV. Choose the correct variant:
1. Direct current a) changes its direction of flow. b) flows in one direction.
2. Alternating current flows provided a) a direct voltage source is applied. b) an alternating voltage source is applied.
3.  The frequency of the current is a) the number of cycles per minute. b) the number of cycles per second.
4.  A standard frequency has a) great advantages. b) disadvantages.
5.  Different systems can be interconnected a) due to various frequencies. b) due to the standard frequency. 
V. Translate the extract in writing. Use a dictionary:
Current densities have greatly increased in the last two decades, due to the invention of new and better insulating materials. Besides, the methods of cooling has also changed.
Ohmic losses disappear when the windings are super cooled. Thus one can use practically any current density in the line. This technology is undergoing a test.

UNIT ELEVEN
Exercises 
I. Translate the following words: 
quantity, consideration, measurement, coil, core, indication, scale, range, shunt; to measure, to take into consideration, to extend, to result (in, from)
II. Translate the words and distribute them into three columns (what? what kind of? what to do?). Mind the suffixes:
to apply, application, applicable, point, to point, considerable, consideration, to consider, to measure, measure​ment, to range, range, result, to result in
III. Translate the word-combinations in writing:
measuring devices, measured quantities, quantities being measured; extended distance, range being extended, extending method; shunt being applied, applied shunts; resulting measurement
IV. Fill in the verbs «to exceed", «to result in", "to result from", "to indicate", "to extend":
1. The range of the meter is small; let us use a shunt to ... it. 2. Overloading ... faulty indications. 3. A fault in the device may ... its constant use. 4. Overcurrent ... faulty measurements. 5. Measured quantities should not ... a certain range; in case they ... this range the meter gives faulty indications.
V. Translate the following sentences:
Let us measure the current in the circuit. Take into consideration the range of the meter. Read the indications off the scale.

TEXT. MEASURING DEVICES. AMMETER
According to the electrical quantity being measured, measuring devices are classed into ammeters, voltmeters, wattmeters, etc. Let us first consider the ammeter.
The ammeter serves to measure the value of current in the circuit. When the ammeter is used the circuit should be opened at one point and the terminals of the meter should be connected to it. The ammeter is con​nected to the circuit in series. One should take into consideration that in the process of measuring the pos​itive terminal of the meter is connected to the positive terminal of the source.
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	Fig. 3 – Connection of an ammeter in circuit


The main part of the ammeter is its movement (зд. движущаяся часть). It has the fixed coil and a movable iron core. When the meter is used indications on the scale show the value being measured.
Ammeters are manufactured in different types. Each type serves for a certain range of measurement. In case the quantity being measured exceeds this range, faulty indications result. In such cases the measuring range of the device can be extended by a shunt or by a current transformer.
Moving-coil Ammeter. This meter is used provided the measured quantities are small. Overloading results in faulty indications. Among moving-coil ammeters are galvanometers, microammeters, and milliammeters. In them the movement is connected in parallel with the shunt. Meters of this type are widely used nowadays for engineering measurements. Their advantages are their low cost and their simple construction.

Exercises 
VI. Choose the correct variant:
1. The ammeter is used to measure a) the value of current. b) the value of power.
2. The main part of the meter is a) its scale. b) its coil. c) its movement.
3. Faulty indications result from a) short-circuits. b) overcurrents.
4. Overcurrents result in a) power loss. b) faulty indications.
5. A shunt is used in order to a) extend the range. b) indicate the range.
Test Exercises
You should spend not more than 10 min on these exercises.
I. Translate the words:
unmovable, interchangeable, measuring, overproduction, reequipment
II. Use English words instead of the Russian ones:
1. Aluminium is widely used (так как его стоимость относительно низка). 2. The measured quantity may (превысить) the range. 3. Overload in an element of the circuit results in а (повреждение).
UNIT TWELVE
Exercises
I. Translate the following words:
accuracy, field; similar, external, reliable; to calibrate, to rely on (upon)
II. Translate the words and distribute them into three columns (what? what kind of? what to do?). Mind the suffixes:
to rely on, reliability, reliable, unreliable, simple, simplicity, accurate, accuracy, similarity, similar, external, inaccurate, dissimilarity, advantageous, disadvantage
III. Translate the word-combinations in writing:
reliable simplicity, unreliable inaccuracy, internal similarity, disadvantageous position, externally interconnected installations, similarly constructed cells, low accuracy class meters, magnetic field range, instrument voltage transformer

IV. Translate the sentences. Mind "either ... or":
1. Measuring devices should be connected to the circuits either in series or in parallel. 
2. The measuring range of the meter can be extended either by a shunt or by a current transformer.

TEXT. VOLTMETER
Voltmeter is used to measure the value of voltage in the circuit. When the voltmeter is being used its positive and negative terminals are connected to the circuit in parallel. 

The voltmeter movement is similar in its construction to the ammeter movement: it includes a coil and a high resistor. The scale is calibrated in volts. 

In a.c. circuits, in addition to series resistors, the range of measurement is extended by an instrument voltage transformer. 

In d.c. circuits, moving-coil meters are commonly used. Their accuracy does not depend either on the value of the external of a voltmeter in magnetic fields or on the temperature. 
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It depends only on the load. Overloading of the meter results in faulty indications. In order to extend the range of measurements either moving-coil or moving-iron devices are applied. 
Moving-iron devices are used in a.c. circuits at power (commercial) frequency. They are produced in accuracy classes 0.1-2.5. Their advantages are a low cost, simplic​ity of construction and reliability of operation.
Exercises
V. Choose the correct variant:
1.
 The voltmeter movement a) is similar to the ammeter movement. b) is different from the ammeter movement.

2. The accuracy of the meter depends on a) the external magnetic field. b) the load.
3. Low cost and reliability are a) advantages. b) disadvantages.
VI. Complete the sentences:
1. The ammeter is used to measure the value of current while ... . 2. The ohmmeter is connected to the circuit in parallel while ... . 3. High cost and unreliabil​ity are disadvantages while ... .

VII. Answer the questions:
1. What part of the voltmeter is similar to that of the ammeter? 2. What does the accuracy of a moving-coil meter depend on? 3. What does overloading in the circuit result in? 4. What are the advantages of mov​ing-coil devices?

VIII. Translate the text in writing:
Electrodynamic Voltmeter
This type of meter includes an electrodynamic movement. Its coils are connected to a series resistor, which serves to extend the range of the instrument and to minimize the effect of temperature variations.
The voltmeter is used both in a.c. and d.c. circuits; its accuracy class is from 0.1 to 0.5.

UNIT THIRTEEN
Exercises
I. Translate the following words:

supply, shaft, torque; internal, opposite; to oppose, to act

II. Translate the words and distribute them into four columns (what? what kind of? what to do? how?). Mind the suffixes and prefixes:

to supply, supply, to oppose, opposite, opposition, to act, action, active, actively, interaction, to produce, production4 overproduction, to vary, various, variation, unvariable, amperage, voltage, shortage

III. Translate the word-combinations in writing:

common shaft, opposite shafts, supply sources, electromagnetic torque, voltage supply, acting torques;
similarly constructed shafts, widely used amperage, constantly opposed torques, air supplied installation, power proportional supply

IV. Fill in the verbs "to supply", "to serve as", "to consider", "to act":

1. Measuring devices are ... in units 13-16. 2. Voltage sources ... circuits with electric power. 3. The shaft ... a base for the coils. 4. The torques produced ... in the opposite directions.

V. Translate the sentences. Mind "accordingly":

1. Meters are used to measure the values of current, voltage, resistance, etc. Accordingly, they are classed into ammeters, voltmeters, ohmmeters, etc. 2. The ohmmeter includes a moving-coil movement with a series resistor; accordingly, in it a battery is used as a supply source.

TEXT. OHMMETER

Ohmmeters are widely used nowadays for measuring the value of resistance. The main part of the meter, as in any other direct-indicating device, is its movement. In the ohmmeter's movement either an external or an internal permanent magnet is used.
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	Fig. 5 – Parallel-circuit ohmmeter whose indications depend on supply voltage


The operation of the device either depends on the supply voltage or does not depend on it. Accordingly, the meters are classed into two groups. 1. Meters having a moving-coil movement with two coils on a common shaft. The currents in these coils flow in the opposite directions and, accordingly, two torques are produced. These torques also act in the opposite directions. In the meters of this type a generator serves as a supply source. 2. Devices having a moving-coil movement with a series resistor. In them a battery serves as a supply source.

Exercises
VI. Choose the correct variant:

1. The ohmmeter serves to measure a) power. b) resistance.
2. Its movement a) does not include a permanent magnet. b) includes a permanent magnet.
3. A moving-coil movement has a) coils on two different shafts. b) coils on one common shaft.
4. In the coils a) two torques are produced. a) one torque is produced.
5. The currents in the coils flow a) in one direction. b) in two opposite directions.
VII. Answer the questions:

1. What does the ohmmeter serve for? 2. What type of magnet does its movement include? 3. How many shafts has the meter? 4. How many torques are produced in the coils? 5. In what directions does the current in the coils flow?

VIII. Translate the text in writing. Use a dictionary:

Three-Unit Wattmeter
The active power in a four-wire three-phase network is measured by three wattmeters. 
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Lamps for music-making? Cer-

tainly. There is a group of gas-dis-

charge lamps, called neon glow lamps, whose lights are

used as components in electrical circuits. In electronic

organs, for example, glow lamps are used as switches

that produce light ‘when energized by a key. The light
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hear rather than see.

UNIT FOURTEEN
Exercises

1. Listen to the tape recorder and train the following words:

code, breaker, carth, danger, personnel, shock, safety;
dangerous, attending; to energize, to check, to detect,
to eliminate

1L Translate the words and distribute them into three columns (what?
what kind of? what to do?). Mind the suffixes and prefixes:

to ener%ize, energy, to deenergize, to mobilize, to de-
mobilize, ¢8de, to decode, composition, composer, sand,
sandy, noise, noisy, fault, faulty, to decompose, detector,
toQetect, detection, dangerBis, e, saf &y

L. Translate the word-combinations in writing:

circuit breaker, earthing system, attending personnel,
electric shock, dangerous position, safety earthing system,
lighting and power systems
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IV. Choose the proper words:

1. (lengthy, noisy) periods of deenergization
gerous for breaker's operational charac%eristics. a;.e EIl'al;le
(faulty, noisy) relay should be (deenergized, decomposed).
3. One should (attach, detach) the faulty links. 4. One
should gcl'{eck, eliminate) electric devices regularly.
5. Electric installations should be (energized earthed) in
order to protect the attending personnel, ’

V. Fill in the verbs “to earth”, “to check”, “to eliminate”, “to result in”:

1. Operation on an electric installation i

) i 4 may ... electric

sgock in case the installation is not ... . 2. Faulty links
should be 3. Earthing systems ... the danger of

electric shock. 4. The motor does n 3
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TEXT. MEASUREMENT OF INSULATION RESISTANCE

. According to the code for operation of electri

mstallanons,.the minimum insulatiox:) resistance is O‘SCl:'llgg{
ohm. The insulation resistance of lighting and power
circuits is measured with a megohmeter. When it is
done all the fuses should be removed and the circuit
greakers or relays deenergized. The resistance is measured
etween fuses, or any other protective devices, between
any wire and earth and also between any two wires,
In the process of measurement one terminal of the meg-'
ohmeter is connected to the wire and the other termi
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	Fig. 6 – Connection of the movement in three wattmeters to measure power in a fourwire three-phase network


These devices are con​nected as shown in Fig. 6, each wattmeter measuring the power in one phase.

It is advantageous to use a three-unit wattmeter since it includes three fixed coils and three movable coils driving a common shaft. The power in a three-phase network can, in this case, be read directly off the device scale.

The power of a symmetrical three-phase -network is found by measuring the power in one phase and multiplying it by three.

IX. Render the text in Russian:
Lamps for Music-Making
Lamps for music-making? Certainly. There is a group of gas-dis​charge lamps, called neon glow lamps, whose lights are used as components in electrical circuits. In electronic organs, for example, glow lamps are used as switches that produce light when energized by a key. The light is then modulated to the proper frequency. This "note" is then converted into an electrical signal which is am​plified; so in effect the lamp is producing light that we hear rather than see.

UNIT FOURTEEN
Exercises 
I. Translate the following words:
code, breaker, earth, danger, personnel, shock, safety; dangerous, attending; to energize, to check, to detect, to eliminate

II. Translate the words and distribute them into three columns (what? what kind of? what to do?). Mind .the suffixes and prefixes:
to energize, energy, to deenergize, to mobilize, to demobilize, code, to decode, composition, composer, sand, sandy, noise, noisy, fault, faulty, to decompose, detector, to detect, detection, dangerous, safe, safety
III. Translate the word-combinations in writing:
circuit breaker, earthing system, attending personnel, electric shock, dangerous position, safety earthing system, lighting and power systems

IV. Choose the proper words:
1. (Lengthy, Noisy) periods of deenergization are dangerous for breaker's operational characteristics. 2. The (faulty, noisy) relay should be (deenergized, decomposed). 3. One should (attach, detach) the faulty links. 4. One should (check, eliminate) electric devices regularly. 5. Electric installations should be (energized, earthed) in order to protect the attending personnel.

V. Fill in the verbs "to earth", "to check", "to eliminate", "to result in":
1. Operation on an electric installation may ... electric shock in case the installation is not ... . 2. Faulty links should be ... . 3. Earthing systems ... the danger of electric shock. 4. The motor does not operate; let us ... it and detect a fault.
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1. Listen to the tape recorder and train the following words:
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1L Translate the words and distribute them into three columns (what?
what kind of? what to do?). Mind the suffixes and prefixes:

to ener%ize, energy, to deenergize, to mobilize, to de-
mobilize, ¢8de, to decode, composition, composer, sand,
sandy, noise, noisy, fault, faulty, to decompose, detector,
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L. Translate the word-combinations in writing:

circuit breaker, earthing system, attending personnel,
electric shock, dangerous position, safety earthing system,
lighting and power systems
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IV. Choose the proper words:

1. (lengthy, noisy) periods of deenergization
gerous for breaker's operational charac%eristics. a;.e EIl'al;le
(faulty, noisy) relay should be (deenergized, decomposed).
3. One should (attach, detach) the faulty links. 4. One
should gcl'{eck, eliminate) electric devices regularly.
5. Electric installations should be (energized earthed) in
order to protect the attending personnel, ’

V. Fill in the verbs “to earth”, “to check”, “to eliminate”, “to result in”:
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etween fuses, or any other protective devices, between
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	Fig. 7 – Tests between conductors on whole 
installation


TEXT. MEASUREMENT OF INSULATION RESISTANCE
According to the code for operation of electrical installations, the minimum insulation resistance is 0.5 meg​ohm. The insulation resistance of lighting and power circuits is measured with a megohmeter. When it is done all the fuses should be removed and the circuit breakers or relays deenergized. The resistance is measured between fuses, or any other protective devices, between any wire and earth and also between any two wires. In the process of measurement one terminal of the megohmeter is connected to the wire and the other terminal to the earthing system. The indications are read off the scale.

The insulation resistance of electrical installations should be checked regularly. If a fault is detected, the faulty part should be eliminated and replaced by a new element.

A fault in the protective part is dangerous for the attending personnel since it may result in an electric shock. For protection against shocks a safety earthing system is used.

Exercises
VI. Choose the correct variant:
1. The insulation resistance should be checked a) regularly. b) sometimes.
2. The circuit breakers should be a) energized. b) de-energized.
3. One terminal should be connected a) to the fuse. b) to the wire.
4. The other terminal should be connected a) to the protective device. b) to the earthing system.
5. The faulty part should be a) energized. b) removed.
VII. Answer the questions. Use them in a talk with your groupmate:
1. What device is used to measure the insulation resistance? 2. How often should the insulation resistance , be checked? 3. Why should the circuit breaker be deenergized? 4. To what parts should the terminals be con​nected? 5. What should be done with faulty parts? 6. Why is faulty resistance dangerous for attending per​sonnel?

VIII. It is interesting to know that...
a man can get an electric shock when he comes into contact with the electric fish. One of this kind is found in the tropical waters of South America: it is the electric eel. Small electric eels, one inch long, give a small shock. When the fish is 6 inches long its internal battery gives as much as 200 volts. A very big fish can generate 600 volts! When it is short-circuited, a current of one ampere can be obtained. A two-meter long eel can light a dozen 50 watt lamps. The eel's head is positively charged and the opposite end is negatively charged.

IX. Read the following statements; say whether they are true or false and compare your answers with those given below:
1. An ammeter is used properly when its terminals are connected to the battery supply. Is it true or false?
2. One should use an ammeter's lowest current range during reading indications in order to keep the meter's internal resistance to a minimum. Is it true or false?
3. Cleaning a meter face with dry cloth may reduce reading accuracy. Is it true or false?
1.
  True. An ammeter operates properly when electrons enter its negative terminal and   leave by its positive terminal.
2. False. Use the highest current range since in this case the ammeter pointer does not stop.
3.  True. Glass and plastic meter faces will have charges produced on them when they are rubbed with a dry cloth.

Test Exercises 
You should spend not more than 10 min on these exercises.

I. Translate the words and word-combinations:
unreliability, interchange, externally, decentralize; oil-supplied installation, indirectly proportional value, external and internal magnetic fields

II. Use English words instead of the Russian ones:
1. One should (проверять) electric equipment regularly.
2. Electric shock is (опасен) for attending personnel.

3.  Faulty elements should be (устранены).
UNIT FIFTEEN
Exercises
I. Translate the following words:
atmosphere, ground, decrease, appearance; dead, wet, hot, dry, live; to appear, to decrease, to be on, to be off

II. Translate the word-combinations in writing:

power decrease, dry air, hot atmosphere, dead conductor, live conductors, power on position, power off position; safety earthing system, dangerous decrease of voltage, live conductor contact

III. Choose the proper words:

1. The danger of electric shock (appears, disappears) when the conductor becomes (live, dead). 2. Current passes through faulty (earthed, unearthed) parts of installations when the power is on. 3. Low accuracy of measurement is (an advantage, a disadvantage) of the measuring device. 4. The danger of electric shock (increases, decreases) in the wet and hot atmosphere. 5. No current flows through a (dead, live) conductor.

IV. Fill  in  the  verbs   "to  detect",  "to  appear",  "to  disappear", "to decrease":

1. When resistance increases, the risk of electric shock ... . 2. Faults in electric installations are ... by means of special devices. 3. Electric power ... only on live conductors with power on. 4. When the device is switched off electric power ....

TEXT. SAFETY ELECTRIC SYSTEM. ELECTRIC SHOCK

The strength of current depends on both the voltage and on the resistance in a circuit. A current of 50 mA is dangerous for" a man and a current of 100 mA and higher is lethal.
Earthing system serves to protect attending personnel from electric shocks when voltage appears on parts that are normally dead. The risk of an electric shock decreases with decreasing voltage. In wet and hot atmosphere the risk of electric shock increases. Safe voltage for circuits used in dry atmosphere is under 36 V. When the power is on contacts with live conductors are dangerous for life. Thus measures are taken to protect attending personnel from contacts with live parts of installations under voltage.
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	Fig. 8 – a) Contact an ungrounded motor frame; b) Contact with a grounded motor frame


The danger of electric shock disappears provided the metal parts of installations under voltage are connected with ground by means of safety earthing. 

Connecting to ground is made by means of earthing electrodes which are connected directly with ground.
The insulation resistance of any installation should be regularly checked by means of measuring devices. The faulty parts should be detected, eliminated, and replaced by new ones.

Exercises

V. Choose the correct variant:

1. Earthing system serves a) as protection from electric shock, b) as connection with ground.
2. Voltage appears on a) dead parts, b) live parts.
3. Contact with live conductors is a) dangerous, b) safe.
4. Connection to ground is made a) by means of wire conductors, b) by means of earthing electrodes.
5. Danger of electric shock disappears if the frame a) is earthed, b) is unearthed.
VI. Complete the sentences:

1. The insulation resistance of a faulty unearthed frame is extremely low while ... . 2. Danger of electric shock disappears when the faulty parts are earthed while ... . 3. One should work on the circuit when the power is off. One should not work on the circuit when the power is ... . 4. Contact with dead conductors is safe while ... . 5. In dry air the risk of an electric shock decreases while ... .

VII. Do yon know...

that electric current appeared in the year 1800 whenthe Italian scientist Volta constructed the first source of continuous current?


XIII. Translate the text in writing. Use a dictionary:

Electrically Dangerous Locations
Locations considered as dangerous in respect to electric shock are characterized by the following factors: moisture, conducting floors, high temperature, danger of contact for the attending personnel to earthed metal structures, pieces of equipment, mechanisms, etc. Extremely dangerous locations are characterized by one of the following conditions: high humidity, wet and chemically active atmosphere and some others.

Electrically safe locations are those where conditions causing high or extremely high danger of electric shock do not exist.

IX. Translate the text orally. 

Electric Shock
One should take into consideration that a 50 mA current is dangerous for life; it may result in an electric shock. One gets it in case one touches live conductors when the power is on. Thus, before working on a circuit, deenergize it and work on it with the power off.
When a live conductor, is touched with both hands the resistance of the conductor is from 10,000 to 50,000 ohms. When a live conductor is touched with one hand the resistance is much higher. The higher is the body resistance, the smaller is the current that flows through the body. Take it into consideration and work with one hand if the power is on! Or work on the circuit with the power off.

UNIT SIXTEEN

Exercises
I. Translate the following words:

switch, knife, machine, condition, noise; automatic, manual, normal; to consist of, to belong to, to bring in (out), to reverse, to fail to do smth.

II. Translate the words and distribute them into three columns (what? what kind of? how?). Mind the suffixes:

noise, noisy, noiseless, noiselessly, to use, use, useful, useless, uselessness, usefulness, noiselessness, to fail, failure, to proceed, procedure, manual, manually, abnormal, abnormality, usefully

III. Translate the word-combinations in writing:

a) indoor and outdoor equipment, input and output power, inside and outside lines, non-automatic switch, non-metallic parts, on-position and off-position
b) manually operated parts, faultlessly proceeding oper​ation, noiselessly operating controllers
c) switches being tested under normal conditions, devices being checked in the on-position, circuits being connected and disconnected by means of knife-switches
IV. Fill in the verbs "to fail", "to belong to", "to consist of", "to check", "to switch on", "to switch off:

1. The switch ... to operate; let us ... it. 2. What devices ... automatic circuit-opening devices? 3. And what devices ... non-automatic ones? 4. The motor ... to start; it has some fault. 5. Switches are manually operated devices; they serve to ... and ... electric circuits. Sometimes they ... to operate. 6. What parts does the internal circuit ...? 7. Both indoor and outdoor equipment should be ... regularly.

V. Translate the sentences. Mind the meanings of "after", "before", "as to", "since":

1. Before leaving the lab one should switch off the operating installations. 2. Knife-switches are used both under normal and abnormal conditions. As to controllers they are used in starting conditions. 3. Before the device is put into operation it is given a test. 4. The capacitor failed to store energy after it had operated for a short period. 5. The switch should be checked since it fails to operate.

TEXT. CIRCUIT-OPENING DEVICES. SWITCHES
	

	Fig. 9 – Quick-break knife-blade switch: a) “on” position;    

                      b) “off” position


Any circuit can be divided into an internal and an external part. The internal part consists of the energy source while the external includes the load and the wires.

In addition to these three components, electric circuit utilizes various circuit-opening devices. These devices are classed into non-automatic and automatic. To non-automatic or manually operated devices, belong, switches and controllers. There are different types of switches: knife-switches, packet-switches and others.

The knife-switches are used to start electrical machines. D.c. and a.c. electric circuits are opened and closed by means of knife-switches under normal conditions; they are disconnected by knife-switches under abnormal conditions at no load.

As to packet-switches, they are used to switch on and off electric motors and to close or open electric circuits rated up to 380 V.

Controllers are used in special starting conditions. A controller brings resistors in and out of circuits in order to start, stop or reverse motors. It closes and opens different circuits at different times.

After a switch or a controller is installed it should be given a test. It should be also checked for faultless operation. The device is checked in the on-position and in the off-position. In case the device being checked produces noise or fails to operate, it should be rechecked. The faulty part should be detected and eliminated.

Exercises 

VI. Choose the correct variant:
1. A switch serves a) to start motors, b) to open and close circuits.
2. The resistance of the switch in the on-position a) is extremely high, b) is rather low.
3. The external circuit consists of a) the energy source and the wires, b) the load and the wires.
4. Knife-switches belong to a) manual devices, b) auto​matic devices.
5. Motors are started, stopped and reversed a) by means of controllers, b) by means of switches.
6. Electrical devices should be checked a) in the on-position, b) in the off-position.
VII. Complete the sentences:

1. The internal circuit includes the energy source: as to … . 2. Switches belong to non-automatic devices; as to … . 3. The knife-switches can operate under abnormal conditions; as to … .
VIII. Answer the questions:
1. What does а switch serve for? 2. What is the resistance of the switch in the on- and in the off-position? 3. What elements does the external (internal) circuit consist of? 4. What devices belong to manually operated ones? 5. What do controllers serve for? 6. In what position should the devices be checked for faultless operation?

IX. Render the extract in English. Demonstrate the operation of а switch while rendering:

Switches are commonly used to open and close circuits. Closed is the on-position; open is the off-position. The switch is in series with the voltage source and its load.  In the on-position the closed switch has а very low resistance, which results in maximum current in the load with zero voltage loss across the switch. When the switch is off it has very high resistance and no current flows in the circuit.

Х. Translate the text in writing. Use а dictionary:

Disconnecting switches

Application. Indoor disconnecting switches are devices that are intended to make and break electric circuits rated at 6 to 10 kV, a.c. with no load currents. The single-pole disconnecting switches are controlled manually, by means of an insulated rod. The triple-pole disconnecting switches are controlled by means of manual lever-type operating mechanisms.

Mounting Instructions. 1. Clean the switch from dust and dirt. 2. Inspect it on the outside. 3. When insulating the switch, see that the bolts and switch terminals are reliably protected.
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	Fig. 10 –  Schematic positioning of the different contactor components:
1 - fixed bar; 

2- magnetic circuit;

3- auxiliary contacts; 

4 - poles


XI. Translate the article. Describe Fig. 10:

Contactors Туре 370

These contactors consist of the following main parts: 
- one fixed bar;
- one magnetic circuit which may be either a.c. оr d.c.; 
- one or more auxiliarly contacts (the maximum number of auxiliary contacts is 4);
- one or  more poles for use with a.c. or d.c. loads.

These components are to be installed.

Their functions are as follows: fixed bar has the function of supporting all the stationary parts of the contactor. At both ends it is provided with holes for mounting the contactor. Moving shaft is made of steel. It is insulated for the installation of both main pole and auxiliary moving contacts.

UNIT SEVENTEEN
Exercises

I. Translate the following words:

branch, armature, spring; auxiliary, bimetallic; to dеsign, to pull, to actuate

II. Translate the word-combinations in writing:

new branch of industry, auxiliary components of re​lays, bimetallic auxiliary blocks, manually actuated springs

III. Translate the sentences. Mind "no":

1. No heating element can actuate this device. 2. No auxiliary springs were utilized to pull the armature. 3. The switches are faultless; they produce no noise in operation. 4. The operators used no additional springs since no additional components were needed to actuate the relay.

ТЕХТ. RELAYS
Relays are electromagnetic devices widely used in various branches of industry. Relays are designed for rather low currents and for operation in control circuits at low voltages.
Ву means of а relay electric current flowing in one circuit can open or close а second circuit and thus control the switching on and off of а circuit.

The main components of а relay are an electromagnet, an armature and а spring. As to contacts, they belong to its auxiliary elements. When а current starts flowing in the electromagnetic winding, the armature moves and the spring closes the contacts. When there is no current in the primary circuit, the spring pulls the armature and the contacts open.
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	Fig. 11 – Electromagnetic relay in operation


Fig. 11 shows how а relay is used to control the work of an electric motor. The relay is placed close to the motor which is connected to its secondary circuit. The armature closes the contacts of the secondary circuit, and the motor starts operating. It stops when the relay opens.

The primary circuit is operated either manually or automatically. Every evening and morning street lights are switched on and off from the main panel by means of relays.

As to thermal relays, they use а bimetallic thermal elements. This element consists of two metals differing in thermal coefficients. When the element is heated it actuates the device. It can be heated either directly by the current flowing in it or indirectly by а heater.

Exercises 
IV. Choose the correct variant:

1. Relays are designed for а) low currents. b) high currents.

2. А relay consists of а) а spring and an armature. b) an electromagnet, an armature and а spring.

3. The relay is placed а) close to the motor. b) far from the motor.

4. The motor is connected to а) the primary circuit. b) the secondary circuit.
5. Street lights are switched on and off а) by means of relays. b) by means of controllers.

6. The bimetallic element is heated а) directly. b) indirectly. с) both directly and indirectly.

V. Answer the questions:

1. For what value of current are relays designed? 2. What main parts does а relay consist of? 3. То which circuit is the motor connected? 4. By what means are street lights switched on and off? 5. How is the bimetallic thermal element heated?

VI. Translate the text in writing. Use а dictionary:

Magnetic Thermal Relay

Application. This relay is designed for the overload protection of motors connected to а single-phase or to а three-phase a.c. supply. The thermal unit matches the motor temperature and protects it against overloads.

Construction. The relay consists of two main parts: the magnetic unit and the contact box. The magnetic unit includes two coils on а horizontal shaft. А primary coil – for the current to be controlled and а secondary coil connected to а bimetallic bar. The parts of the relay are installed close to each other on а base of insulating material.
Operation. The current to be controlled flows through the primary coil and produces both а magnetic field and а current in the secondary coil. This current flows through the bimetallic bar and heats it. When the current increases above the maximum value, the bar warps. The contaet on the shaft is opened.

UNIT EIGHTEEN
Exercises

I. Translate the following words:
winding, turn, input, output, tank, nameplate; poor; to transfer, to receive, to step up, to step down, to contain, to cool, to require, to attach

II. Translate the word-combinations in writing:

а) input voltage, voltage output, step up transformer, step down transformer, regular operation, poor results

b) modern network protection relay, high-voltage current transformer, faultlessly operating step up transformer, poorly operating step down transformer, external hard porcelain insulator

III. Fill in the verbs "to attach", "to contain", "to receive", "to supply", "to require":

1. Any operating transformer ... cooling; thus its tank ... cooling liquid. 2. The new apparatus is to be ... to the panel; this attachment is not simple. It ... experience. 3. The Т windings ... and ... electric energy. 4. Any device ... testing.

IV. Translate the sentences. Mind "due to":

1. The switches of this type are widely used due to their faultless operation. 2. The motor is well protected against overload due to the magnetic-thermal relay attached to it.

ТЕХТ. TRANSFORMER

А transformer is used to transfer energy; due to the transformer electric energy may be transferred at а high voltage and reduced at the point where it must be used to any value. Besides, а transformer is used to change the voltage and current value in а circuit.

А two-winding device consists of а closed core and two windings (coils). The primary winding is connected to the voltage source; it receives energy. The secondary winding is connected to the load resistance; it supplies energy to the load.

The value of voltage in the secondary winding depends on the number of turns in it. In case the secondary winding has more turns than the primary, the output voltage is greater than the input voltage. А device of this type steps up the voltage and is termed а step up transformer (see Fig. 12). In case the secondary winding has fewer turns than the primary, the output voltage is lower than the input. This device decreases or steps down the voltage. It is termed а step down transformer.

Let us compare Т1 and Т2. Т2 has an iron core: it is used for low frequency currents. T1 has an air core and is used for high frequencies.

The core and the windings are placed in а metal tank. The tank contains the insulating oil, which protects the device from overheating and cools its parts. The higher is the capacity of the device the greater is the cooling required.

Each transformer has а nameplate attached to the tank. It bears the transformer's ratings, its type, its capa​city, number of phases, group of winding, frequency, duty ratings, method of cooling, indoor or outdoor, mass, the name of the plant and some other data.
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	Fig. 12 – Transformers: a) step-down T

                                       b) step-up T
	      Fig. 13 – Transformers: a) air-core T

                                             b) iron-core T


When the new transformer is installed its tank is earthed. After that the device is given а test to check its operation. During the test one should listen to its noise by means of а bakelite tube, 1 meter long. In the case of the abnormal noise or in the case of oil decrease in the tank, the device should be switched off and examined.

Common faults in а transformer are an open in the winding, а short between the primary and the secondary, and а short between turns. Shorted turns are due to periodic overloads or dynamic stress. An open may result from overheating. Stresses result from short circuit currents.

In case а transformer has а fault, it stops operating or its operation is poor. А faulty element should be eliminated and replaced by а new one.

The transformer forms one of the main parts of а substation.

Exercises

V. Choose the correct variant:

1. А transformer is used а) to reduce power. b) to receive power. с) to transfer power.

2. The primary winding а) receives energy. b) supplies energy.

3. А step down transformer а) increases the voltage. b) decreases the voltage.

4. А transformer with an iron core is used а) for low frequency currents. b) for high frequency currents.

5. The nameplate is attached а) to the frame. b) to the tank.

6. The tank contains а) air. b) oil.

7. Faults in а transformer result from а) overheating. b) stresses. с) short-circuits.

VI. Complete the sentences:

1. The primary winding receives energy while ... . 2. А step down transformer decreases the voltage while … . 3. А transformer with an air core is used for high frequencies while ... . 4. In a step up transformer the number of turns in the secondary winding is greater that the number of turns in the primary while ... . 5. The greater is the quantity of heat the greater is the cooling required while ... .

VII. Answer the questions:
1. What is а transformer used for? 2. What parts does it consist of? 3. What is the function of the primary (secondary) winding? 4. What is the difference between а step up and а step down Т? 5. What frequencies is an air (iron) core Т used for? 6. Where are the core and the windings placed? 7. What liquid does the tank contain? 8. Why does а Т require cooling? 9. What are the common faults in а Т? 10. What do they result from? 11. То what part is the nameplate attached? 12. What data does it bear?

VIII. Translate the text in writing. Use а dictionary:

High-Voltage Transformer
А great number of different types of transformers are in use nowadays. А high-voltage transformer is one of the newly constructed ones.

This transformer is intended for outdoor installation. Its highest system voltage is 75.5 to 525 kV; maximum number of cores is 6 and frequency – 50 and 60 Hz.

The transformer is applied in high voltage installations and for energization of network protection relays. The device has unlimited electrodynamic short-circuit strength of the primary conductor. Protection cores are suitable for overcurrent requirements as well as for reliable transformation of short-circuit currents. For external insulation hard porcelain is used and for the main insulation paper / oil insulation is used.

Test Exercises

You should spend not more than 10 min on these exercises!

I. Translate the words and the word-combinations:

disappearance, overproduction, uselessness, outdoor, indoor, poorly operating relay, manually-operated switch, unearthed live tank

II. Put questions to these answers:

1. Yes, any transformer requires cooling. 2. Switches serve to open and close the circuit.

UNIT NINETEEN

Exercises

I. Translate the following words:

station, substation, feeder, distribution, consumer, characteristics, switchgear, busbar, enterprise; flexible, right-hand, left-hand; to convert, to distribute, to feed (fed, fed), to consume, to comprise

II. Translate the words and distribute them into three columns (what? what kind of? what to do?). Mind the suffixes and prefixes:

to feed, feeder, to distribute, distributor, distribution, right-hand, to hand, left-hand, consumer, to consume, consumption, enterprise, flexible, flexibility, to subdivide, subdivision

III. Translate the word-combinations in writing:

industrial enterprise, agricultural enterprises, energy supplied enterprises, flexible construction, flexibility characteristics, suitable amperage, suitably attached auxiliary springs, program operated consumer

IV. Fil1 in the verbs "to rely on", "to distribute", "to feed", "to consume":

1. А substation ... electric energy to the feeders. 2. One can ... this flexible construction. 3. Substations ... consumers having similar load characteristics. 4. Industrial enterprises ... electric energy.

V. Have а talk with your groupmate. Use in your answers "certainly", "I suppose", "I don't know":

1. Do substations distribute power to agricultural enterprises? 2. Do substations comprise isolators? switchgear buses? 3. Are substations classed into step up and step down?

ТЕХТ. SUBSTATIONS

А substation is designed to receive energy from а power system, convert it and distribute it to the feeders. Thus а substation serves as а distribution centre. Substa​tions feed (supply) various consumers provided that their basic load characteristics are similar. Therefore the energy is distributed without transformation of the voltage supplied.

Common substations comprise isolators, switchgear buses, oil circuit breakers, fuses, power and instrument transformers and reactors.

Substations are classed into step up and step down ones. The step up substation includes transformers that increase the voltage. Connected to the busbars of the substation are the power transmission lines of power plants of the system.

As to step down substations, they reduce the voltage to 10 or 6 kV. At this voltage the power is supplied to the distribution centres and to the transformer substations of power consumers.

А transformer substation serves for transmitting and distributing electric power. It comprises а storage battery, control devices and auxiliary structures.

Transformer substations are classed into indoor and outdoor – both types are used for feeding industrial enterprises. Compared to other types of substations, transformer substations have certain advantages. They have flexible construction and easy and reliable operation. In case of а fault in the left-hand section, the main circuit breaker opens while the normally open section circuit breaker closes and puts the voltage of the section to normal. Power from а substation is delivered to distribution centres.

Exercises 
VI. Choose the correct variant:

1. Аsubstation serves а) to consume energy. b) to distribute energy. с) to convert energy.

2. А substation feeds consumers а) with various load characteristics. b) with similar load characteristics.

3. The lines of power plants are connected а) to the busbars. b) to the switchgear.

4. А substation comprises а) main elements. b) main and auxiliary elements.

5. Flexible construction is а) an advantage. b) а disadvantage.

VII. Answer the questions:

1. What does а substation serve for? 2. What type of consumers does а substation feed? 3. What parts are the power transmission lines connected tо? 4. What components does а substation comprise? 5. What types are substations classed into? 6. What advantages has а transformer substation?
UNIT TWENTY

Exercises

I. Translate the following words:

area, network, cable, support; bare, urban; to attach, to support

II.  Translate the word-combinations in writing:

overhead line, underground cable, urban area, bare lines, line supports, interconnected overhead lines, interdependent urban areas, interacting underground systems

III. Fill in the verbs "to attach", "to support", "to comprise", "to subdivide":
1. Step up substations ... step up transformers. 2. Nameplates are ... to the transformer's frames. 3. Relays are ... into manually operated and automatic ones. 4. Insulators are ... to the supports. 5. The frame ... the main and the auxiliary parts of the device.
TEXT.  TRANSMISSION LINES

A power system is an interconnection of electric power stations by high voltage power transmission lines. Nowadays the electricity is transmitted over long distances and the length of transmitting power lines varies from area to area.
A wire system is termed a power line in case it has no parallel branches and a power network in case it has parallel branches.

According to their functions, power lines and networks are subdivided into transmission and distribution lines.

Transmission lines serve to deliver power from a sta​tion to distribution centres. Distribution lines deliver power from distribution centres to the loads.

Lines are also classed into: 1) overhead; 2) indoor; 3) cable (underground).

Overhead lines comprise line conductors, insulators, and supports. The conductors are attached to the insu​lators, and these are attached to the supports. The greater the offered resistance, the higher are the heating losses in the conducting wires. The losses can be reduced simply by using a step down transformer.

Indoor lines include conductors, cords, and buses. A conductor may comprise one wire or a combination of bare wires not insulated from one another. They deliver electric current to the consumer.

As to underground lines, they are suitable for urban areas. Accordingly, they are used in cities and in the areas of industrial enterprises.
Exercises
IV. Choose the correct variant:

1. Electric power is transmitted a) by electric lines. b) by power networks.

2. Lines are classed into a) overhead and underground, b) overhead, indoor and underground.
3. An overhead line comprises a) conductors and supports, b) conductors, insulators and supports.
4. The insulators are attached a) to the buses, b) to the supports.
5. Conductors consist of a) bare wires, b) insulated wires.
6. Underground lines are suitable a) for cities, b) for agricultural areas.
V. Complete the sentences:
1. The system is termed a power line in case it has no parallel branches while... . 2. Transmission lines deliver power from a station to distribution centres; as to ... .

3. Low current results in decreased heating losses while ... .
4. Overhead lines are suitable for open areas; as to ... .
VI. Do you know...
that the longest transmission line in pre-revolutionary Russia was the one that connected the Klasson power station with Moscow? Its length was only about 70 km.

Modern lines are uncomparably longer; the present Kuibyshev-Moscow high tension line is about 900 km long. And the whole length of transmission lines in the USSR is so great that they could circle the globe eight times if not more...

VIII. Translate the text in writing. Use a dictionary:
Deep-Sea Service
Deep-water communication cables can be detected for repair from an unmanned, self-powered vessel. Under the control of operators the unmanned equipment descends to the sea bottom, detects a fault in a cable, cuts it and attaches lift lines to each end.

After the cable has been repaired, it is replaced automatically back. Television cameras watch all underwater ope​rations by means of a computer network.

UNIT TWENTY-ONE

Exercises
I. Translate the following words:
diagram, plant, distance, board, loop, expenditure; local, simultaneous; to accomplish

II. Translate the words and distribute them into three columns (what? what kind of? what to do?). Mind the suffixes:
to loop, loop, accomplishment; to accomplish, locality, local, distant, distance, to spend, expenditure, simultaneous, simultaneousness, to consider, consideration, danger, dangerous, useful, uselessness, considerable

III. Translate (a) the word-combinations; (b) the sentences:
a) simultaneously operating enterprises, simultaneously accomplished transmission, considerably low expenditure; loop-feeding substations and radial-feeding ones; industrial transformer substations and agricultural ones
b) 1. Unlike cable transmission, the line comprises only one wire. 2. For lengthy periods no simultaneous noises could be detected. 3. No power can be supplied by a faulty cell.
IV. Choose the correct verb:
1. Electric lines (feed, supply) the lighting circuits with electric power. 2. Lighting and power circuits can be (combined, interconnected). 3. Substations are (classed into, subdivided into) radial-feeder and loop-feeder. 4. The con​struction of loop-feeding (requires, consumes) more expen​diture than the construction of radial feeding.

V. Fill in the verbs "to accomplish", "to supply", "to require":
1. Local power plants ... electric power within 8-10 km.
2.  Radial-feeding ...  less expenditure than loop-feeding.

3. Transmission of energy over large distances is ... by high-voltage current

TEXT. POWER TRANSMISSION AND POWER DISTRIBUTION
The generation, transmission and distribution of electric power is accomplished both in alternating current and direct current.

From the generator the electric power is fed to the buses of the plant switchboard. From the switchboard it is supplied to the distribution network which feeds the power consumers.
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	Fig. 14 – a) Radial network distribution system; b) Loop network distribution system


Electric power has to be transmitted over large distances, which is most economically accomp​lished by high voltage current.

Since the generators and the loads are rated for different voltages, the voltage has to be trans​formed from one value to another. At the power plants it is stepped up, at the consumers-stepped down. Transformation and distribution of power is accomplished in substations. These substations may serve as municipal, industrial, agricultural and other transformer substations.

Substations are classed into radial-feeding substations and loop-feeding ones. Accordingly, they are supplied by means of feeder lines and connection lines. Of them, loop-feeding supplies a more reliable power supply than radial feeding. But radial feeding has also its advantages; unlike loop-feeding, radial-feeding is simple in construction and requires less expenditure.

Reliability of power supply is increased by simultaneous feeding of substations over two parallel lines.

Exercises

VI. Choose the correct variant:

1. Generation and distribution of electric power is accomplished a) in a. c. only. b) both in a. c. and d. c.

2. Loop feeding provides a) unreliable power supply. b) reliable power supply.

3. Construction of radial feeding requires a) more expenditure, b) less expenditure than construction of loop feeding.

4. Substations are fed simultaneously a) over one line, b) over two parallel lines.

UNIT TWENTY-TWO

Exercises
I. Translate the following words:
pole, service, frame; necessary, favourable, ambient; to put into operation, to rotate

II. Translate the words and distribute them into three columns (what? what kind of? what to do?). Mind the suffixes and prefixes:

favourable, unfavourable, importance, 
unimportant, necessary, necessity, nnecessary, wireless, powerless, to rely on, unreliable, ambient, to energize, to minimize, supporter

III. a) Translate the word-combinations:

wireless communication, safe and reliable design, powerful magnets, considerable changes, favourable results, starting torque

b) Answer the questions using the word-combinations given above:

1. What types of magnets are used in heavy industry?

2. What kind of communication is widely used nowadays?
3. What changes should be taken into consideration?
IV. Fill in the verbs "to attach", "to serve", "to rotate", "to put into operation":

1. Motors ... to convert different forms of energy into mechanical energy. 2. When the motor is operating its armature ... . 3. Nameplates are ... to the devices' frames. 4.  These two installations should be ...  simultaneously.

V. Translate the sentences. Mind "because", "because of:

1. This motor's service life was short because of unfavourable operating conditions. 2. High-voltage current is used in the line because it transmits energy over large distances. 3. The danger of an electric shock is very high because of the wet atmosphere and the high ambient temperature in the shop.

TEXT. ELECTRIC MOTORS
Motors are used for converting different forms of energy into mechanical energy.

The main part of a motor is a coil or armature. The armature is placed between the poles of a powerful magnet. When a motor is put into operation current starts flowing through the coil (armature) and the armature starts rotating.

Electric motors are necessary for all branches of industry, transport and agriculture. They are used in industrial plants, and operate under different conditions, both favourable and unfavourable for their service life. Because of their different applications, motors are manufactured in many different designs.

Each motor has a nameplate attached to its frame. The nameplate bears machine ratings. To these belong: output power in kilowatts, voltage, the rated current, the starting current, the power factor, the efficiency, the rated torque.

These machine ratings are important for the use of motors during their service life which is normally equal to about 10 years, provided the operating conditions are favourable. Under abnormal and unfavourable conditions it is much shorter. Thus normal and favourable ambient conditions are very important for the length of a motor's service life. According to the type of energy required for their operation, electric motors are divided into d.c. and a. c. motors.

Exercises

VI.
Choose the correct variant:

1. Motors are used a) for transmitting energy, b) for converting energy.
2. Motor's main part is a) the frame, b) the armature, c) the stator.
3. The armature is placed a) between the poles of the magnet, b) above the poles of the magnet.

4. Normal ambient conditions are a) favourable for motor's service, b) unfavourable for motor's service.

VII.
Translate the text in writing. Use a dictionary:

Energy Resources of Today
People are energy rich today. Solar energy is considered to be a potentially limitless source of clean energy. The waters of the world are known to contain potential fuel – in the form of a special isotope of hydrogen – deuterium – sufficient to power fusion reactors for thousands of years.

UNIT TWENTY-THREE
Exercises
I. Translate the following words:
stator, gap, bar, ring, zero, fluctuations; prime; to separate, to prevent, to fluctuate

II. Translate the words and distribute them into three columns (what? what kind of? what to do?). Mind the suffixes:
simple, to simplify, simplification, solid, to solidify, to electrify, electricity, secondary, stationary, rotary, to rotate, to move, movement, unmovable, to prevent, prevention, to fluctuate, fluctuation, separation, separate

III. Translate the word-combinations:
a) voltage fluctuations, air gap, steel rings, copper bar, prime mover
b) fluctuation-free motor, vibration-free frame, fault-free design; solidified base, simplified design; electrified area; direct connection drive system, fluctuation-free constant voltage device, newly designed brushless type fault-free generator, non-fuse automatically actuated breaker
IV. Fill in the verbs "to pass", "to prevent", "to actuate", "to separate":
1. No current ... through an open circuit 2. In order to ... short circuits the armature of the motor and its stator are ... by an air gap. 3. In order to ... fluctuations, starting rheostats are applied. 4. A prime mover ... the armature of a d. с motor.

TEXT. DIRECT CURRENT MOTORS
D. с motors actuate installations requiring large starting torques. To them belong, for example, electrified transport (electric trains, trolleybuses, etc.), cranes and other installations. D. с motors are also used in automatic control systems.

A d. с motor consists of two main parts: stationary part (stator) and rotating part (rotor). These parts are separated by an air gap. The stator serves for producing the magnetic field. It includes the poles and a frame manufactured from iron and steel.
The rotor (armature) comprises a shaft, a core, a commutator and windings. The winding is made of coil sections consisting of insulated copper wire. The commutator includes copper bars insulated from one another. The bars are also insulated from the shaft. The commutator is attached to the shaft by means of metal rings. The armature connected to the load is actuated by a prime mover. The prime mover supplies a torque.

When a motor is operating at no-load, the armature current is equal to zero or so small that it can be ignored. 

In direct connection of a d. с. motor to a supply circuit the starting current is rather heavy; it may exceed the rated value. This may result in fluctuations in the voltage or some other faults. In order to prevent these faults, d. с. motors should not be connected directly to the line voltage. In order to reduce high starting currents, starting rheostats should be utilized.

Exercises 

V. Choose the correct variant:
1. D. c. motors actuate installations a) with large starting torque, b) with small starting torque.

2. D. с motors consist of a) rotating parts, b) both stationary and rotating parts.

3. The rotating and the stationary parts are a) connected. b) separated.
4. They are separated a) by an insulator, b) by an air gap.
5. The armature is actuated a) by a prime mover, b) by a power supply.

6. Overcurrents produce a) short-circuits, b) fluctuations.
VI. Translate the text. Use a dictionary:
Generator Model EF 1400
Generator is a machine for producing energy. It converts mechanical energy into electric energy. Great number of various generators are in use nowadays.

One of them – a new portable generator Model EF 1400 – was introduced in 1979. This model is popular due to its reliability and practically fault-free operation. Compared to other types, the generator has a lighter weight, a better fuel consumption and a lower cost. It has a newly designed discharge system and its high torque engine starts easily. The operation is fault-free and absolutely reliable. Noise level of the operating device is extremely low (only 68 db), even during maximum power output.
Safety devices include a muffler, rotating components and a non-fuse breaker. All designed to protect both the attending personnel and the engine.

The engine delivers high quality power with low fluctuations of voltage and frequency; it is practically vibration-free.

The device is supplied with the protection oil system. It automatically stops the engine in case the oil level decreases below a certain point. The special system protects the engine from overheating. The newly designed generator is of a brushless type.

The whole package weighs only 37.6 kgs.
The generator delivers d. с output of 10 amp making it possible to charge large batteries.

UNIT TWENTY-FOUR
Exercises
I. Translate the following words: 
phase, squirrel, cage, lamination, ventilation; single, cylindrical; to drop

II. (a,b) Translate the word-combinations in writing:
a) squirrel-cage motors, single-phase motor, low speed motor, voltage drop, considerable voltage drop, phase-wound motor, flexible lamination
b) constant desinformation, lengthy period of (dis)use, low/high speed operation, decomposition of structure, deenergization of metal parts
c) Answer the questions using the word-combinations given above:
1. What is bad for motor's operation? 2. What does voltage supply stop result in? 3. What processes show the (dis)advantages of any device?

III. Translate the sentences. Mind "as soon as":
1. The block will be put into operation as soon as it is supplied with the necessary ventilation. 2. As soon as the conductor was energized the installation started operating. 3. Abnormal noise was heard after the motor operated for a short period of time. As soon as the noise appeared the speed of rotation dropped considerably.
TEXT. ALTERNATING CURRENT MOTORS

A. c. motors are subdivided into single- and three-phase motors. The single-phase motors are used in refrigerators, washing machines, floor polishes, etc.

As to the three-phase motors they are widely used in industry. The two main designs of three-phase motors are highly in use nowadays: phase-wound motors and squirrel-cage motors.

The a. c. phase-wound motor, like the d. с machines, includes the stationary part – the stator, and the rotary part – the rotor. The stator consists of a frame with a core. The rotor, like the d.c. armature, consists of steel laminations, insulated from one another; the three-phase winding is con​nected to the three rings insulated from one another by means of brushes. By these brushes the rotor is connected to the starting rheostat. As soon as the motor is started, the rotor current drops to its normal value and the starting rheostat stops operating.

The rotor of the squirrel-cage three-phase motor differs from that of the wound-rotor motor. Its rotor is a winding built in the form of a cylindrical cage. The cage consists of copper bars attached to the copper rings; this kind of rotor is termed squirrel-cage. Squirrel-cage motor rotors are supplied with ventilation. The, ventilation serves to prevent their overheating.

Test of motors. Installed motors are given a test at no-load and under a load. No-load test serves to check the motor for noise. In the process of test no abnormal noise should be heard. In case this noise appears, the motor must be disconnected. After the check, the motor is given one more, no-load test.
Exercises
IV. Choose the correct variant:

1. A. c. motors are subdivided into a) single- and two-phase ones, b) single- and three-phase ones.
2. A. c. phase-wound motors are a) unlike d.c. motors, b) like d. с motors.
3. The rotor current drops as soon as a) the motor is started, b) the motor stops.
4. Installed motors are given a test a) at no-load only, b) both at no-load and under load.
UNIT TWENTY FIVE

Exercises

I. Translate the following words:

cause, handle, pressure; possible, excessive; to spark, to burn (burnt, burnt), to repair, to cause, to slow, to adjust

II. Translate the words and distribute them into four columns (what? what kind of? what to do? how?). Mind the suffixes:

to exceed, excessively, to spark, spark, properly, cause, to cause, to repair, repair, slow, to slow, adjustment, to adjust, adjustable, slowly

III. Translate the sentences. Mind the cases of conversion:

1. The generator should be checked; one should give it a proper check. 2. The motor's brushes seem to be sparking; can you see the sparks? 3. The coil fails to operate properly; it has a short in the winding (its winding is shorted). 4. The motor's armature rotates extremely slowly; let us check it up! 5. The speed of rotation is excessive; it should be slowed down. 6. In case the rotor brushes against the stator, the motor fails to operate or operates slowly. The faulty brushes should be replaced.

IV. (a, b) Translate the word-combinations in writing:

a) poor adjustment, proper adjustment, dropping pressure, poorly adjusted handles, properly adjusted handles, slowly dropping pressure
b) (un)adjustable details, (in)elastic materials, (im)proper handling, (im)measureable quantity, (in)considerable repair, (un)moving components
c)
Answer the questions using the word-combinations given above:

1. What can motor's faults result from? 2. What materials are difficult to handle? 3. What repair can be ignored? 4. What makes motor's service life shorter? 5. What details are difficult to adjust?

V. Fill in the verbs "to adjust", "to burn, burnt", "to repair":

1. The motor is sparking; its commutator is ... . 2. The pressure is improper; it should be ... . 3. The relay fails to operate properly; it should be ... . 4. See, the contacts are ... !

TEXT. FAULTS OF MOTORS. WAYS OF THEIR REPAIR

Motors may have different faults. A faulty motor may fail to start, or, when started, may run at an excessive speed. Its brushes may spark and its windings and the commutator may be overheated and burnt. Besides, a motor may produce an abnormal noise, etc. All these and other faults should be detected and repaired.

In case the motor fails to start it may have different faults (see the table on p. 68).

Exercises 

VI. Choose the correct variant:

1. A motor with a fault a) operates properly, b) operates poorly.
2. Motor brushes spark in case a) they are in proper condition, b) they are in poor condition.
3. Burnt commutator should be a) replaced, b) repaired.
4. Brushes may spark in case a) pressure is low. b) pres​sure is excessive.
5. Air gap is adjusted in case a) the rotor brushes against the stator. b) the stator brushes against the rotor.
	Possible causes of faults
	Ways of repair

	1.
Fuses are faulty.

2.
Motor is overloaded.

3.
Circuit in armature winding has an open.
	1.
Replace the fuses.

2.
Reduce motor load.

3.
 Repair the armature winding.

	In case the motor, when started, stops:

	1.
Rheostat is shorted.

2.
Rheostat switches from one posi​tion to another.
	1.
Check the rheostat and repair it.

2.
Slow down operation of rheostat handle.

	Brushes may spark in case:

	1. Motor is overloaded.
2.
 Brushes are in poor condition.

3.
 Pressure is low.

4.
 Pressure is excessive.
	1.
 Reduce the load and remove overload.

2. Replace the brushes.

3, 4. Adjust the pressure.

	In case the armature winding is overheated:

	1.
Motor is overloaded.

2.
Ventilation fails to operate properly.
	1. Remove the overload.

2. Check for slowing down the speed of the motor.

	In case of abnormal motor speed:

	1.
 Motor is overloaded.

2.
 Rotor circuit has poor contact.
	1. Reduce the load.

2.
 Repair the shorting mechanism.   

	In case rotor brushes against stator:

	Rotor brushes against stator
	Adjust air gap


UNIT TWENTY-SIX

Exercises
I. Translate the following words:
fuel, steam, turbine, generator, turbogenerator, engine, combustion; solar, hydraulic; to obtain, to employ, to call

II. Translate the word-combinations in writing:
a) solar heat, solid fuel, steam engine, combustion en​gine, wind power, solar generator
b) hydraulic power plant, steam turbine plant, wind power plant, diesel internal combustion engine, small capacity hydroelectric power plant
III. Fill in the verbs "to employ", "to obtain", "to require":
1. Water power is ... in order to activate water turbines.
2.
 Using different kinds of fuels we ... energy. 3. Power plants are named according to the kind of fuel they.... 4. Small-capacity power plants ... diesel combustion engines.
IV. Translate the sentences. Mind the difference between the English and the Russian variants:
1. No low capacity plants can supply large enterprises with electric power. 2. No large generating plant of any industrial importance employs a piston-type steam engine. 3. Large capacity plant is unnecessary for local power supply. 4. No wind plant can supply large enterprises with electric energy.
V. Translate the sentences. Mind "as well as":
1. Hydraulic as well as solar sources of energy are widely utilized nowadays. 2. Excessive starting current may result in fluctuations in the voltage as well as in other faults in the motor.

TEXT. ELECTRIC POWER PLANTS
Electric power is generated at electric power plants. The main unit of an electric power plant comprises a prime mover and the generator which it rotates. In order to actuate the prime mover energy is required. Many different sources of energy are in use nowadays. To these sources belong: heat obtained by burning fuels, pressure due to the flow of air (wind), solar heat, etc.

According to the kind of energy used by the prime mover, power plants are divided into groups. Thermal, hydraulic (water-power) and wind plants form these groups.

According to the kind of prime mover, electric power plants are classed as

a) Steam turbine plants, where steam turbines serve as prime movers. The main generating units at steam turbine plants are the turbogenerators. Steam turbine plants belong to the modern, high-capacity class of power plants.
b) Steam engine plants, in which the prime mover is a piston-type steam engine. Nowadays no large generating plants of industrial importance are constructed with such prime movers. They are used only for local power supply.
c) Diesel-engine plants; in them diesel internal combustion engines are installed. These plants are also of small ca​pacity, they are employed for local power supply.
d) Hydroelectric power plants employ water turbines as prime movers. Therefore they are called hydroturbine plants. Their main generating unit is the hydrogenerator.
Modern wind-electric power plants utilize various tur​bines; these plants as well as the small capacity hydroelectric power plants are widely used in agriculture.

Exercises 

VI. Choose the correct variant:

1. An electric power plant a) transmits electric energy, b) generates electric energy.
2. Prime movers use energy of a) one kind, b) various kinds.
3. Steam engine plants serve for a) industry power supply, b) local power supply.
4. Combustion engines are employed in a) diesel-engine plants, b) steam engine plants.
5. Water turbine plants are called a) wind-electric plants, b) hydroturbine plants.

VII. Translate the extract. Use a dictionary:

The world's consumption of fuel energy is increasing at an astronomical rate. Man is using more and more the organic fuel sources – coal, oil, wood and others. The use of these fuels in the 19th century was equal to almost half the total used in all the preceding nineteen centuries. According to estimates, consumption is expected to double and then double again before the year 2000...

UNIT TWENTY-SEVEN

Exercises

I. Translate the following words:

runner, blade, level, magnitude, head, season; to influence, to fluctuate; i. e. = id est 

II. (a, b) Translate the word-combinations in writing:

a) runner blade, blade size, runner blade size, water level, level change, water level change, level influence, water level change influence, turbine blades, water head, water head magnitude, fuel expenditure

b) water level fluctuations, thermal power plant, regional power plant, large industrial region supply, plant's power capacity, hydroelectric power plant production process

c) Answer the questions using the word-combinations given in (b):

1. What influences the plant's power capacity? 2. What plants serve for the supply of large industrial regions? 3. What plants serve for power supply in agricultural areas?

III. Fill in the verbs "to build", "to locate", "to fluctuate":

1. At what distance are hydroelectric power plants ... from their consumers? 2. Low-capacity power plants are ... in agricultural areas. 3. The daily inflow of water ... considerably.
TEXT. HYDROELECTRIC POWER PLANTS
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	Fig. 15 – Cross-section through the main structures and units of hydroelectric power plant


Hydroelectric power plants are built on rivers. Large-capacity hydroelectric power plants are commonly located at considerable distances from the consumers of electric power.
The production process at these plants is rather simple: the water flows into the hydroturbine runner, acts upon the runner blades and rotates the runner and the turbine shaft.

The generator shaft is connected to the turbine runner shaft. The difference in the water level influences the power capacity of a plant, i. e. the magnitude of the water head and the daily inflow of water fluctuates considerably according to the season.

The production process is different at power plants of different constructions and of different kinds. In atomic power plants, for example, it is not so simple as in hydroelectric plants.

Exercises 

IV. Choose the correct variant:
1. Large-capacity power plants are located a) at a short distance from consumers of power. b) at a considerable distance from consumers of power.

2. Water rotates a) the runner blades, b) the turbine shaft.
3. The magnitude of the water head a) influences the power capacity, b) does not influence it.
4. Daily inflow of water a) fluctuates considerably, b) fluctuates a little.
V. Do you know…

that a thermal power plant seldom has an efficiency more than 35%?
UNIT TWENTY-EIGHT

Exercises
I.
 Translate the following words:
uranium, circulation, exchanger, dust, smoke, radiation, concrete; nuclear; to circulate, to pollute, to shield

II. Translate the word-combinations in writing:
a) energy rich area, smoke and dust polluted air, oil cooled device, steam utilizing machine, air heat exchanger, water cooling, cooling water, fuel polluted atmosphere, heat and water circulation, smoke shield

b) Answer the questions using the words given above:
1. In what area are industrial enterprises built commonly? 2.. What machine was invented by J. Watt? 3. What air is bad for one's health? 4. What kind of cooling is popular at electric power plants? 5. What type of heater is widely used nowadays?

TEXT. ATOMIC ELECTRIC POWER PLANT
Atomic power plants are modern installations. They con​sist of several main units and a great number of auxiliary ones. 
In a nuclear reactor uranium is utilized as a fuel. During operation process powerful heat and radioactive radiation are produced. The nuclear reactor is cooled by water circulation. Cooling water circulates through a system of tubes, in which the water is heated to a temperature of 250-300°C. In order to prevent boiling of water, it passes into the reactor at a pressure up to 150 atmospheres.
A steam generator includes a series of heat exchangers comprising tubes. The water heated in the reactor is delivered into the heat exchanger tubes. The water to be converted into steam flows outside these tubes. The steam produced is fed into the turbogenerator.
Besides, an atomic power plant comprises a common turbogenerator, a steam condenser with circulating water and a switchboard.

Atomic power plants have their advantages as well as disadvantages. The reactors and steam generators operate in them noiselessly; the atmosphere is not polluted by dust and smoke. As to the fuel consumption, it is of no special importance and there is no problem of fuel transportation.

The disadvantage of power plants utilizing nuclear fuel is their radiation. Radioactive radiation produced in the reactors is dangerous for attending personnel. Therefore, the reactors and steam generators are installed underground. They are also shielded by thick (up to 1.5 m) concrete walls. All their controls are operated by means of automatic devices. These measures serve to protect people from radioactive radiation.

	

	Fig. 16 – Simplified production process diagram of an atomic electric power plant:

AR – atomic reactor; SG – steam generator; T – steam turbine;

G – electric power generator; C – steam condenser; S - switchboard


Exercises
III. Choose the correct variant:
1. A nuclear reactor is used in a) wind-power plants, b) atomic power plants.
2. A nuclear reactor is cooled by a) water circulating in tubes, b) oil circulating in tubes.
3. Water is passed into the reactor a) at a low pressure, b) at a high pressure.
4. High pressure a) activates boiling of water, b) prevents boiling of water.
5. Atomic power plants a) pollute the air with dust and smoke, b) do not pollute the air with dust and smoke.
6. Circulating water flows a) inside the heat exchangers, b) outside the heat exchangers.
7. Attending personnel is shielded by a) thick concrete walls, b) thick metal walls.
IV. Translate the text. Answer the questions given below:
1. Into what groups are all electric power consumers divided? 2. What consumers belong to the first (second, third) group? 3. In what way are electric power plants interconnected for operation? 4. What unit is called a power system? 5. By what means is an economical utilization of the power plant installations achieved?

Electric Power Consumers and Power System
An electric power consumer is an enterprise utilizing electric power. Its operating characteristics vary during the hours of day, days and nights, days of week and seasons.

All electric power consumers are divided into groups with common load characteristics. To the first group belong municipal consumers with a predominant lighting load: dwelling houses, hospitals, theatres, street lighting systems, mines, etc.

To the second group belong industrial consumers with a predominant power load (electric motors): industrial plants, mines, etc.

To the third group belongs transport, for example, electrified railways. The fourth consists of agricultural con​sumers, for example, electrotractors.

The operating load conditions of each group are determined by the load graph. The load graph shows the consumption of power during different periods of day, month, and year. On the load graph the time of the maximum loads and minimum loads is given.

Large industrial areas with cities are supplied from electric networks fed by electric power plants. These plants are interconnected for operation in parallel and located in dif​ferent parts of the given area. They may include some large thermal and hydroelectric power, plants.

The sum total of the electric power plants, the networks that interconnect them and the power utilizing devices of the consumers, is called a power system. All the components of a power system are interrelated by the common processes of protection, distribution, and consumption of both electric and heat power.

In a power system, all the parallelly operating plants take part in carrying the total load of all the consumers supplied by the given system.

The building up of a power system is of great importance for the national economy. An economical utilization of the power plant installations and of the sources of power is achieved by interconnected operation of a series of power plants in a common power distribution system.

PART II. REVISION MATERIALS

1. REVISION OF GRAMMAR
Translate the sentences given below. Mind the difficulties you have in translating.

Страдательный залог.  1. The transmission lines are interconnected in switching stations or at the generating stations. These network interconnections are referred to as buses. 2. In a power network the large blocks of electric power are transmitted on the grid or transmission links. From the grid, power is being subdivided into smaller blocks and fed into the subtransmission parts of the power network. Finally, the individual consumers are being serviced from the distribution network. 3. In transformers which have been in service, the oil always contains considerable concentration of carbon dioxide. 4. A few pounds of uranium 235 can be made to supply a town with all the electricity necessary for one-year period. 5. Copper has been used as a conductor since the beginning of the industry. 6. Electric charges are acted upon by forces when they move in the magnetic field. The size of an electric charge is measured in electromagnetic units.

Определительные конструкции. 1. A gas-cooled reactor is a nuclear reactor in which the coolant is a gas. 2. The lowest temperature theoretically possible is called the absolute zero. 3. What do substation power supply cir​cuits depend on? 4. Water turbine-driven generators seldom reach a power of over 100,000 kW due to their enormous size, which in turn is due to the low speed of the water wheel, and also to transportation difficulties.

Союзы. Бессоюзные определительные предложения. 1. Whether we like it or not, we must shift our energy base away from oil and natural gas to solid fuels, coal and uranium. 2. It is a very simple task to detect whether a transformer is operating faultlessly or not. 3. Provided there is not a flexible membrana in the tank to prevent air flow, the insulating oil in a transformer is in constant contact with atmospheric air. 4. A few pounds of uranium can supply a medium-sized town with power it needs for a year. 5. It is necessary to provide the protective shielding at the points the cables intersect. 6. Since the energy sources of the world are decreasing it is necessary to turn to atomic energy. 7. Since atomic energy is developed in a reactor in the form of heat both heat and power result. 8. Frequency device is a device which functions on a given frequency value-either under, over or normal. 9. The engine cannot be restarted until its oil level is brought up to the correct level.

Причастие. 1. What is an electric arc? – It is a discharge accompanied by a temperature of over 3,000°C, produced when an electric current flows through a gap between two electrodes, the current being carried by the vapour of the electrode. 2. When an electric current flows through a conductor, heat energy is continuously generated, the quantity of heat produced being proportional to the re​sistance of the conductor. 3. Various kinds of windings used depend on the type of building and location. The supplies required include metal conduits, boxes, fuses and many other elements. 4. Gas coolants used to remove heat losses help to increase the current-carrying capacity of the motor's main parts. 5. Hydroelectric power is electric energy obtained from water power, the latter being used to drive a dynamo.

Инфинитив. 1. All of man's knowledge in the field of electricity is known to have been obtained during the last 400 years or so. 2. For the measurement of direct current, the ammeter contains a permanent magnet between the poles of which is placed a coil carrying the current to be measured. 3. At least 90 per cent of electric energy to be generated at present is a.c, through there are many cases when d.c. is required. 4. A.c. can be increased or decreased to meet industrial requirements. 5. To generate electricity, dynamos – the generator and the alternator – must be provided with energy from some source of mechanical energy. 6. In order to reduce power loss in the line, it is necessary to reduce the current through conductors. 7. A steam power station is known to consist of four main components. 8. A steam turbine needs boilers to provide steam. 9. Calibration is the graduation of an instrument to enable measurements in definite units to be made with it. 10. The Earth is assumed to have zero potential. 11. A fuse is a device to prevent an excessive current from passing through the circuit. It is known to include a wire made of metal with low melting point. An excessive current increases the temperature of the wire sufficiently to melt it and thus to break the circuit. 12. A magnet appears to have its magnetism concentrated at two points termed the poles.

Герундий. 1. What form of heating is called dielectric? – It is a form in which electrically insulating ma​terial is heated by being subjected to an alternating electric current. Dielectric heating results from energy being lost by the field to electrons within the atoms and molecules of the material. 2. Is any metal capable of being drawn out into a wire? 3. An engine is a device for converting one form of energy into another. 4. What is the name of an insulating material capable of being subjected to an electric stress? 5. A motor-starter is a device for starting motors from rest by the simple act of closing a switch. 6. A variable speed output of a motor may be obtained by supplying it with a variable frequency supply. 7. Constant speed of the machine is maintained without being affected by vibrations in the load. 8. Steam is an important factor in producing usable energy because of the power created by its expansion. 9. One of the problems modern research laboratories are working at is that of finding materials which can serve as electrical conductors in fusion reactors.

Однородные члены предложения. 1. What device is called interior conduit? – It is a tube placed in the interior walls, floors, or ceilings of a building to guide, hold and protect the wires or conductors supplying the build​ing. 2. During repairs of the control switches it is necessary to clean the fixed and moving contacts, tighten all the conductor connections and check the reliability of the fittings in the switch handle. 3. Frequency is known to be the number of cycles, oscillations, and vibrations of a wave motion or oscillation in unit time, usually one second. 4. The new device is reliable, pre​cision made, and practically tested to provide long-life service. It is stable and fluctuation-free. 5. Local genera​tion of electric energy is unacceptable for economic, environmental and reliability reasons. Thus, electricity must be generated in large quantities in power stations or centres. 6. A number of primary or secondary cells arranged in series or in parallel form a battery. 7. In case a device fails to operate properly, it should be inspected. All detected damaged parts and elements must be repaired or, if necessary, replaced.

Вводные конструкции. 1. Wattmeter is an instrument for the direct measurement of the power, in watts, of a circuit. 2. If two conductors are placed in contact, or joined by a conductor of much lower resistance than the rest of, the circuit, most of the current will flow direct between these conductors, which are then said to be short-circuited or 'shorted'. 3. Alternating current is a flow of electricity which, after reaching a maximum in one direction, decreases, finally reversing and reaching a maximum in the opposite direction. 4. Automation belongs to one of the most popular modern branches. It is defined as the application of mechanical or more commonly electronic techniques to minimize the use of manpower in any process. 5. Electrical conductor is a body, which, if given an electric energy, will distribute that energy over itself. 6. Electric spark is a discharge of electricity, accompanied by light and sound, through a dielectric or insulator.

Отрицательные предложения. 1. A dry battery is a type of a small battery containing no free liquid. 2. The efficiency of a machine can never be greater than unity; it is often given as a percentage. 3. Electrometer is an instrument for measuring voltage differences, which draws no current from the source. 4. A fast reactor is a reactor in which little or no moderator is used and in which, therefore, the nuclear fissions are caused by fast neutrons. 5. Electrically safe locations are those where conditions causing extremely high danger of electric shock do not exist. 6. No electric device has only advantages. All of them have disadvantages also.

Простые предложения с большим числом членов. 1. In the electric generating field as well as in the electric transmission and storage-technology areas considerable attention is concentrated on the use of superconducting conductors because of their ability of losing their resistance under certain conditions, namely at temperatures close to absolute zero (-273°C). 2. The maximum voltage applied to a dielectric material without causing it to break down and expressed in volts per mm is termed its dielectric strength. 3. Electrical loads or consumers in power installations are the various arrange​ments and installations that are used to transform electric power into mechanical, heat and chemical power, or energy.

Суффиксы, приставки. 1. Every particle is considered to have a corresponding real or hypothetical antiparticle, оf equal mass but opposite electric charge. For example, the antiparticle of the electron is the positron. 2. Heat-shield is the surface of structure which protects a space​ship from excessive heating on reentering the Earth's atmosphere. 3. Decelerating trains and descending elevators use negative or braking torque. 4. Zero-resistance transmission lines would be very economical. For example, a zero-resistance a.c. line would accomplish lossless transmission; a zero-resistance d.c. line would also be capable of limitless power transmission because the line would have zero voltage drop. 5. Superheating the steam directly in the nuclear reactor is a great achievement in nuclear engineering. 6. The new instrument gives trouble-free operation and can be fully relied upon. 7. Environmentally and economically, the Sun is our greatest energy source.

Сводное упражнение (рекомендуется в качестве контрольного) 1. One can reduce heat losses in a transmission line. 2. The experiment made brought unexpected results. 3. The data received formed the basis for further activity. 4. Designed by a group of young scientists, the device is operated by the solar heat and light. 5. What are the make-up and the advantages and disadvantages of radial, loop, and parallel line power supplies? 6. What are voltages of 35 kV and higher used for? 7. What data characterize a consumer? 8. Synchronous motor is an alternating current motor. 9. Cooling an electric con​ductor results in its reducing resistance to electric current. 10. Motors can be very small. One of the smallest motors is 1/64 of an inch on all sides; it has 13 parts. Its operation can be seen only through a microscope. 11. Switchboard is an assemblage of switches, controlling or indicating devices mounted upon a frame for the purpose of control or an inspection of an electric path, circuit or system of circuits.

2. MATERIAL FOR READING

1. Read the article and say why the direct use of solar energy is limited nowadays:

Solar Energy
The Sun radiates to our planet great energy amounts. This energy input fuels all our biological processes and is the original source for hydropower, wind power, and fossil fuel resources. Environmentally and economically, the Sun is our greatest energy source. Why then is the direct use of solar energy so limited for industrial, domestic, commercial, and transportation purposes?

First, solar energy arrives in small quantities-only about one kW per square meter; second, it does not arrive at all during night hours. Third, it is very difficult to transform it into useful energy forms except low-grade heat.

2. Read the article and speak on the use of nuclear energy for peaceful purposes:

First Industrial Nuclear Power Station Constructed in Russia
The first world's industrial nuclear power station was constructed in Obninsk in 1954. It was put into operation two years earlier than the British and three and a half years earlier than the American nuclear power station.

In Russia, among others, is also the Beloyarskaya nuclear power plant named after Academician Kurchatov. It is supplied with two reactors and three turbines. The generated energy is delivered to the Urals industrial enterprises.

3. Read the article and describe the principle of operation of a tidal electric station:

Tides and Tidal Electric Stations in Russia
Utilization of tidal energy has been studied in a number of countries, such as Russia, the USA, France, Canada, England and others.

By utilizing energy of a tidal flow one can create a kind of working hydroelectric plant.

The tidal power sources in Russia are among the greatest in the world. Thus the construction of a number of large tidal electric stations is of great importance for industrial needs. One of them is Kislaya Bay station on the Barents Sea; at high tide the water from the Barents Sea flows in through an operating turbine, while at low tide the water is conducted back to the sea by that very turbine making it work in both directions. A turbine of this kind makes it possible to use both high and low tides to the best advantage.

4. Read the article below. State whether these statements are true or false:
1. Conductors can never lose their resistance to the flow of electric current. 2. Generators and underground transmission lines can be supercooled.

Superconductivity
In the electric generating field, as well as in the electric-transmission and storage-technology areas, considerable attention is focused on the use of superconductivity conductors. Cooling an electric conductor to temperatures close to absolute zero (-273°C) results in the conductors' losing their resistance to electric current. Accordingly, their ohmic losses also drop greatly. Current densities of tens of millions amperes per sq cm can be tolerated in such conductors.

Cryogenic technology being now mastered, one can foresee the possibility of supercooling not only generators but also underground transmission lines and storage coils.

5. Read the article and say, why silver cannot be extensively used: 
Metals Used As Conductors

The use of electricity depends upon a means of conducting it from its source to the point where it is to be used. Copper has been used as a conductor since the beginning of the industry and no proper substitute has been found. Only one metal, silver, is more efficient, but it has too high cost to be extensively used.

Aluminium, because of its lightness, is used in common practice for transmission lines where long spans are necessary. Compared to other metals, it has a conducting capacity of about 60 per cent of that of copper.

6. Read the article. Describe a switchboard. Say, where switchboards are utilized:
Switchboard
Switchboard is an assemblage of switches, controlling or indicating devices mounted upon a frame for the purpose of control or an inspection of an electric path, circuit or system of circuits. Usually it is a metal frame carrying vertical slabs with switches, controlling handles and indicating or controlling instruments mounted thereon in an electric central station or distributing centre.

7. Read the article. Describe a dynamo. What types of the device do you know?
Dynamo
Dynamo is a common device for converting mechanical energy into electric energy. This process depends on the fact that if an electrical conductor moves across a magnetic field, an electric current flows in the con​ductor.

Usually a dynamo includes an electromagnet, called the field magnet, between the poles of which a suitable conductor usually in the form of a coil, called the armature is rotated. The mechanical energy of the rotation, in the form of a current in the armature, is thus converted into electric energy.

8. Read the article and say what other types of test blocks you know. What are their main characteristics?
Test Blocks Types B-4 and B-6
The types B-4 and B-6 test blocks with test plugs are designed as multi-pole connectors in the circuits of protective relays and measuring instruments.

The test blocks provide an easy and safe checking and replacement of relays and instruments during operation without breaking connections in wiring and on terminal blocks.

The test blocks are made in several versions which differ in the number of poles and in the way of wire connection.
Design. The test blocks consist of two units: the base and the removable cover.

While testing, the cover is removed and is replaced by the test plug which is inserted into the base and is electrically connected to the circuit for testing purposes.

Technical data. Rated voltage: 250 V; rated current: 5 A. Test voltage: 2kV, a.c. 50 c.p.s. Transient stability: 300 A. The insulation resistance at ambient temperatures of 20 ± 5° С should be not less than 2 megohms at relative humidity up to 80%, and not less than 2 megohms at relative humidity of 95%.

Mounting. Test blocks are mounted on the front panel. Before mounting, blocks should be provided with current-carrying pins.

Operating conditions. The blocks are designed for indoor use in stationary installations at ambient temperature and relative air humidity which are indicated. The blocks are produced in three types of designs: 1. conventional; 2. export; 3. tropicalized. Ambient temperatures for the blocks of the first type of design are from -20 up to +35; for blocks of the second type – from -10 up to +35, and for the third type – from -10 up to +55. As to relative air humidity, it is also different for different types of devices.  For the first type it is 80% at 20±5°C; for the second type it is also up to 80% in the same range of temperatures, and for the third type it is 95% at 40°C.

The test blocks are not to be used a) in an atmosphere containing current-conducting dust or gases which damage metals and insulation; b) where shock and vibration can take place; c) in an explosion-hazardous atmosphere.

The delivery set includes a) base; b) cover; c) fastenings for mounting blocks and connections of wires.

Order form. When ordering, state the type of the block, kind of wire connection and number of units. For example, ORDER: Test block type B-6 for back connection – 3 pcs.

9. In the article below find answers to the following questions:

1. Has the system described any advantages? What are they? 2. What gas is the space filled with? 3. Why should the system be protected?

Compressed-Gas-Insulated Transmission

Transmission lines in which compressed gas is used as insulator have a number of advantages. The main advantages are simplicity of construction and low cost.

What is the construction of compressed-gas-insulated transmission lines? It is rather simple. They comprise a number of phase conductors; each phase conductor is placed inside a tube and centered by means of circular spacers. The tube space is filled with compressed gas – usually sulphur hexofluoride. Each tube in a 345-kV line has a diameter about 50 cm.

The system including compressed-gas-insulated transmission has the following advantages: its losses are rather low, they are considerably lower than those of cable transmission. Unlike cables, compressed-gas-insulated transmission system can be designed for ultra high frequencies. No external electric field appears in the system. The shunt capacitance is considerably less for a gas-insulated line than for a cable. A gas-insulated line can thus transmit power over larger distances than cable lines.

The system should be protected against metallic particles. In case metallic particles get into the system, they cause a fault – a dielectric breakdown.

10. Read the article and say if it contains any data that are new for you. What are they?

Superconductive Electric Cable Constructed in Russia
A superconductive electric cable was made by the research workers at the Power-Engineering Institute. It is a very useful device and its main property is its being cryogenic. Compared with other types of cables, it has a great advantage — its use will result in transmitting current practically without losses, which is of great importance since nowadays percentage of losses in transmitting electric power over long distances is rather high; it is 10 per cent and even more.

The properties of the new cable being unique, electric current up to 10,000 amp at 10,000 V and more can be transmitted over long distances. The superconductive cryogenic transmission lines are especially efficient for Russia: the power resources of the country are known to be concentrated mainly in the eastern parts of Russia while three quarters of the industrial potential are concentrated in the European part.

11. In the article below find answers to the following questions:

1. What device is described in the article? 2. What is the device used for? 3. What capacity has the device? 4. What elements does it consist of? 5. In what way are the elements connected? 6. For what purposes are the resistor units assembled in sheet-steel cases? 7. What are the advantages of the device?

Starting Resistors Types 50-51

The electrical block resistors are generally used in starting and regulating installations for motors of any type and power.

Starting resistors have the capacity to support very high temperature variations, to which they are subjected due to their operating duty, without alteration or distortion. 

Resistors consist of silicon sheet-steel or of special cast iron elements. These elements are grouped in an assembly by means 
of steel rods interlocked by bolts in order to obtain 
rigid assemblies. These units are suitable for use many type of machine and operate under high vibration conditions. For protection purposes, the resistor units are assembled in sheet-steel cases supplied with ventilation slits.

Starting resistors have a number of advantages; they are unbreakable, light, rigid; they can withstand, without variation, vibration and shocks. They are also easily detachable; their elements are interchangeable. Resistors are intended for operation in an ambient temperature of up to 300°C.

12. See Fig. 17. What metals are used for producing devices given below? 
What Metals Are Used in Making Electrical Devices?
Various metals are used to produce electrical devices. 1. Alnico is an alloy of iron, aluminium, nickel, and cobalt used in making ... . 2. Phosphor bronze springs are used to produce ... . 3. Tungsten is used in ... . 4. Nickel and cadmium are used in ... rechargeable. 5. Nichrome is high-resistance alloy of nickel and chromium used for ... . 
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	Fig. 17 – a) meter pointer; 

   b) perma​nent magnet; 

   c) battery cell; 

   d) lamp;

   e) heater element




13. Distribute the paragraphs of the article in the logical order:
Aviation Signal
1) A glass tube filled with neon gas was found to be suitable for this kind of work. Instead of a neon lamp, in some cases, a low current filament lamp may also be used as a signalling source.

2) In order to assist the aviator in locating the transmission line, a signal marking its position is provided; this signal is a luminous lamp attached to the conductors of the transmission line; the lamp is lighted by the potential on the line and serves to indicate its position. This signal also makes a safety device. If the line is under tension, the attending personnel working on it will know that potential is on the line. 
3) A high tension transmission line leading from one city to another makes a guideway for aviators during the day time, since it is visible from great distances. However, at night the high tension transmission lines becomes a danger for the aviator, rather than a help.

14. Read the article. Find in it answers to the following questions:

1. In what part of the power plant does condensation of steam take place? 
2. Why is distilled water used for feeding steam boilers?

Thermal Steam-Turbine Poker Plants

Large steam-turbine plants have two forms: condensing of heat or electric power plants.

The great masses of hot steam, having accomplished the mechanical work in the turbines of condensing steam-turbine plants, are condensed, i.e. are cooled down and turned back into distilled water, and returned to the boiler for production of steam to activate the turbine.

Condensation of steam takes place in condensers where the hot steam is cooled when it comes in contact with tubes through which cold water, supplied from a water reservoir (river or lake), is circulated. This cooling water, after it takes the heat from the spent steam, is returned to the water source carrying along with it the unutilized heat energy. This water is called the circulating water. The importance of the distilled water for feeding steam boilers is extremely great since chemically clean water decreases the formation of scale in the boiler tubes, and, thus, makes their service life longer.

Condensing plants of large generating capacity are built close to sources of fuel, in order not to transport large quantities of fuel over considerable distances.

The electric power generated in such plants is transmitted over long distances for the supply of large industrial regions. So these plants are called regional thermal power plants.

Heat and electric power plants, in addition to electric power generation, also supply heat to closely located consumers (within a radius of 50 km), i.e. serve as district heat plants. To such heat consumers belong all kinds of industrial enterprises that require heat for production purposes, and also municipal consumers such as baths, laundries and the heating systems of dwelling houses and other buildings.

The electric power developed by the generators is fed to the switch-board of the plant, whence it is delivered by overhead transmission and cable lines to the consumers.

15. Distribute the paragraphs of the article in the logical order:

Testing Motors and Generators

1) It is of great importance, therefore, to make regular tests of insulation resistance of all machinery so as to detect possible faults. Different conditions may influence the value of the insulation resistance.

2) It is advisable, therefore, to make the test of the machine as soon after it has been shut down as possible, when the insulation resistance is likely to be lowest. If, after the motor has just been shut down, the insulation resistance is found to be satisfactory, it may be assumed that it will be better at any other time, provided that the machine does not stand idle for long in а humid atmosphere.

3) Faults on electrical machinery must be due to one of two causes. One is the absence of continuity in the conductor which is supposed to be carrying the current. The other is the absence, or partial absence, of insulation. The latter is by far the more common and the тоге dangerous of the two. А burnt out armature, for example, is usually due to insulation failure.

4) А drop in insulation resistance may often be accounted for, for example, by damp weather.

5) As regards the effect of temperature it should be noted that the insulation resistance of motors and generators is generally lower when they are hot than when they are cold as the insulating varnishes used in the building of the machines have а lower resistance when hot than when cold.

16. Read the article. Describe the procedure of making tests on installations. What elements should be disconnected, inserted, closed, joined together, connected, etc.?

How to Make Tests on Installations
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	Fig. 18 – Insulation test on earth


а) Insulation tests to earth.

Disconnect the supply by opening the main switch and withdrawing the main fuses.

Insert all fuses at the distribution board (See Fig. 18). 

Insert all lamps.

Close all single-pole switches.

Join together the two contacts on the installation side on the main switch, and connect those to one terminal of the Insulation Tester used.

Connect the other terminal of the Tester to the conduit in which the wiring is run or, if lead-covered cable is used, to the lead sheathing. A second connection should also be made to the consumer's main earth. This second connection is, however, unnecessary if the continuity and earthing of the conduit had been previously tested.

Turn the handle of the Tester at about 160 r. p. m. and take a reading.

In case the result of the test is considered satisfactory the installation is in proper order so far as resistance to earth is concerned.

If, however, the values obtained are not sufficiently high, withdraw all fuses at the distribution fuse board and test again. This test should include only the portion of the installation between the main switch and the busbars of the fuse board.

If the fault is not detected, one should proceed to the distribution fuse board and test each branch circuit in turn till the faulty circuit or circuits are discovered. These should be subjected to further tests till the actual fault is detected.

b) Insulation test between conductors. 
Remove all lamps.

The main switch should be opened, all fuses inserted at the distribution board, and all single-pole switches in the closed or "on" position.

Connect one terminal of the Insulation Tester to fuse contact and the other to another contact and make a test.

Two readings should be taken on an insulation containing two-way switches, one with both switches on the "on" position and the other with both switches in the alternative "on" position.

If the result of the test between conductors is also satisfactory, no further insulation tests are necessary and the insulation may be considered to be in order.

If, however, the results of the tests are unsatisfactory, proceed to the distribution board, withdraw all fuses and test each branch circuit individually between conductors until the faulty circuit or circuits are located.

PART III. TASKS FOR INDIVIDUAL WORK 
Task №1 
The Concept of Electrical Current

In the beginning of the 17th century Sir William Gilbert discovered that many substances could be electrified by friction. Gilbert named this effect «electric» after the world «electron» - the Greek name for amber. In 1756 the great Russian scientist M.V. Lomonosov was the first to make theoretical analysis of electrical phenomena.

At present the nature of electrification is explanted by the electron theory. According to the modern theory all matter is composed of atoms or tiny particles. There are many kinds of atoms. Each atom consists of a nucleus, a small positively charged mass and a number of lighter negatively charged particles called electrons, which revolve around the nucleus. Normally each atom of a substance is electrically neutral, or it has equal amounts of negative and positive charges, i.e. produces no electrical effects. If the number of negative charges is not equal to the number of positive charges, the matter will produce electrical effects.

When an electric charge is at rest it is spoken of as static electricity, but when it is in motion it is referred to as an electric current. In most cases, an electric current is described as a flow of electric charges along a conductor.

Not all substances are good conductors of electricity, as a general rule metals are good conductors of electricity, whereas nonmetals are poor conductors. The poorest of conductors are commonly called insulators or nonconductors. There are a large number of substances that are neither good conductors of electricity nor good insulators. These substances are called semi-conductors. An electric current which flows in the same direction through a conductor or a current which does not change its polarity is called a direct current or a continuous current. Its abbreviation is D. C. An alternating current (A. C.) flows first in one direction and then in the other.

An electric circuit is a path through which an electric current flows. This is a complete path along which electrons can transmit their charges. An electric circuit includes a battery, generator, or magnetic means for producing current flow. Some portion of the circuit is made to do useful work.

The circuit is said to be open when no charges can move due to a break in the path. The circuit is said to be closed when no break exists-when switches are closed and all connections are properly made.

Special symbols are used to show electrical systems. There is a wide range of these symbols. There are some of them which are used when we draw circuits. And now look at the diagram of series and parallel arrangements.

Words to the text

1) insulator - изолятор
2) substance - вещество, материя

3) friction - трение, сцепление

4) nucleus - ядро, ячейка

5) amount - сумма, количество

6) charge - заряд, загрузка

7) rest - покой, отдых

8) motion - движение

9) flow - поток, течение

10) circuit - цепь, кругооборот

11) current - течение, ток

12) path - путь, дорожка, линия

13) break - прорыв, интервал, перелом

14) To discover - открывать

15) To make - делать
16) To explain - объяснять
17) To consist - состоять из
18) To revolve - вращаться
19) To produce - производить
20) To transmit - передавать
21) To include - включать
22) To exist - существовать
23) To use - использовать

24) Tiny - маленький, крошечный

25) Light - легкий, светлый

26) Equal - равный

27) Poor - бедный, слабый

28) Continuous-непрерывный, постоянный

29) Wide - широкий

30) Alternating - переменный

1. Найдите в тексте

а) интернационализмы б) ложные друзья переводчика

2. Дайте краткие определения следующих понятий:

Static electricity
Electric current

Direct current

Alternating current

Electric circuit

An open circuit

A closed circuit

An electrical phenomenon

An electron theory

Positive charges

Negative charges

Conductors of electricity

Special symbols

3.Переведите на русский язык. Обратите внимание на инфинитивные конструкции.

1. The capacity to absorb heat varies between substances.

2. Each object in nature has a particular temperature which can be compared with the temperature of other objects.

3. To make this comparison accurate thermometer is used.

4. Each atom is known to have a name and symbol.

5. To know the melting point of the metal in use is necessary.

6. I consider him to be the best qualified person in the laboratory.

7. Whenever the speed or velocity of a body changes, the body is said to have acceleration.

8. Laws and theories are formulated from the results of the experiments and then used to predict the results of new experiments.

Task №2

Batteries

An Italian scientist Alessandro Volta made a lot of experiments with electricity. Batteries as sources of electrical energy are the result of his experiments.

Today battery cells are produced in two common forms: dry cells, used in flashlights, portable radios, clocks, cameras and (well) wet cells, used in automobiles, airplanes, boats.

The voltaic cell is composed of three parts: a pair of dissimilar metal plates called electrodes, a dilute acid solution called electrolyte, and a nonconducting container called the cell. In a glass container filled with sulphuric acid there are two plates: one copper and are connected by a copper wire, electricity will flow through it from the copper plate to the zinc plate. 

For the voltaic cell the copper plate is the positive electrode and the zinc plate the negative electrode a copper wire will convey electricity and is called an electrical conductor. Copper, aluminium and silver are good conductors. They must be surrounded by protective material which does not conduct electricity. Such materials are called electrical insulators (glass, wood, rubber, some plastics, insulation tape)

Remember that faulty insulation is dangerous and leads to unwanted electrical flow and probably to local overheating.

Words to the text

Source - источник
Cell - элемент

Flashlight - сигнальный огонь

Plate - пластинка

Acid - кислота

Copper - медь

Wire - проволока, провод

Insulator - изолятор

Rubber - резина, каучук

Tape - лента, тесьма

To use - использовать
To compose - составлять
To fill - наполнять
To connect - соединять
To flow - течь
To convey - переправлять
To surround - окружать
To remember - помнить
Common - общий, частый
Portable - переносной
Dry - сухой
Wet - мокрый
Dissimilar - несходный
Sulphuric - серный
Faulty - неисправный

Dangerous - опасный

1. Вставьте пропущенные слова

1. A battery is a source of ….

2. Battery cells are manufactured in ….

3. The voltaic cell is composed of ….

4. Cells connected together form ….

5. The positive electrode is ….

6. The negative electrode is ….

7. Series connection means ….

8. Materials which do not conduct electricity are called ….

Task №3

Electrical Measuring Units and Instruments

Any instrument which measures electrical values is called a meter. An ammeter measures the current in amperes. The unit is named after Andre Marie Ampere, a French scientist. A voltmeter measures the voltage and the potential difference in volts. The volt is named after Alessandro Volta, an Italian scientist.

The current in a conductor is determined by two things, the voltage across the conductor. The unit by which resistance is measured is called the ohm. The resistance in practice is measured with the ohmmeter, a wattmeter measures electrical power in watts. Very delicate ammeters are often used for measuring very small currents. Whenever an ammeter or voltmeter is connected to a circuit to measure electric current or potential difference the ammeter must be connected in series and the voltmeter in parallel.

1. Ответьте на вопросы.

1. What does an ammeter measure?

2. Was Andre m. ampere a French or Italian scientist?

3. How is the current in a conductor determined?

4. What is the unit called by which resistance is measured?

5. Does a wattmeter measure electrical power?

6. How does an ammeter measure electric current?

2. Найдите в тексте английские эквиваленты.

1. Называется счетчиком

2. Назван в честь…

3. Ток в проводнике

4. Сопротивление проводника

5. Электрическая мощность

6. Очень чувствительные

7. Часто используются

8. Измерять электрический ток

9. Потенциальная разница

10. Должен быть соединен

Task №4

The capacitor
A capacitor is an electrical device for storing quantities of electricity. The general form of a capacitor is what of two parallel conducting plates.

Such plates are of relatively large area, close together, and contain between them a non-conducting medium called the dielectric common dielectric are air, glass, oil and waxed paper.

To increase the capacitance of a capacitor the following changes can be made: first, the area of the plates may be increased.

Second, the plates may be put closer together

Third, a more suitable dielectric may be inserted between the plates.

If the plates of a capacitor are small in area and far apart, the capacitance is small. If the area is large and plates close together, the capacitance is large. The unit of capacitance, the farad, named in honour of Michael Faraday scientist a capacitance of 1 farad is very large and for practical purposes is not used. The microfarad is more convenient. Capacitors in common use today are of various kinds, sizes and shapes. Perhaps the most common is the so-called «paper capacitor» used in radios and the ignition system of automobiles another type of capacitor is the variable capacitor commonly used in tuning radios.

Word to the text

Capacitor - конденсатор
Capacitance - ёмкость; ёмкостное сопротивление

Device - прибор;устройство

Quantity - количество

Plate - пластина

Air - воздух

Glass - стекло

Waxed paper - пропитанная воском бумага

Area - площадь
Purpose - цель
To store - накапливать
To change - менять
To contain - содержать
To increase - увеличивать
To insert - вставлять
To be used - использоваться
To be called - назваться
General - обычный, основной

Common - общий

Suitable - подходящий

Convenient - удобный
Various - различный
Variable - изменчивый
Relative - относительный

1. Образуйте слова однокоренные с данными. Переведите.

Quantity, contain, conduct, measure, differ, vary, insulate, store, attract, electric.

Task №5

Power Transmission

A transformer is an electrical device by which the electromotive force of a source of alternating current may be increased or decreased. They are widespread in long distance power transmitters and receivers, television. Nearly all transformers come under one of the two following classes: step-up and step-down transformers. In the transmissions of electrical energy over wires for long distance, transformers are practically indispensable.

At the power house in the distant mountains, electric current is generated by huge alternating generator at the low voltage of several thousand volts. If an attempt was made to transmit this electrical energy, at a voltage of 2,200 volts, over many miles to a distant city, the current would be so large that nearly of the energy would be consumed in heating the power line. To avoid large heat losses, transformers at the power house step the voltage up to some 220000 volts before switching the current onto the power line.

At the city end of the power line, a transformer substation steps the voltage down to its original value of 2200 volts. From there branch lines distribute the power to various section of the city where smaller transformers step it down again to the relatively safe voltage of 110 to 220 volts.

Words to the text

A transformer - трансформер
A source - источник
A force - сила
A wire - провод

Voltage - электрическое напряжение

Ar attempt - попытка
Losses - потери
Substation - подстанция
Branch - отрасль
Line - линия
To increase - увеличить
To decrease - уменьшить

To step up - повышать напряжение

To step down - понижать напряжение

To generate - производить
To make - делать
To consume - расходовать
To avoid - избегать
To switch - включать
To distribute - распределять

Alternating - переменный

Widespread - широко распространенный

Following - следующий

Indispensable - совершенно необходимый

Distant - далекий

Huge - огромный

Various - различный

Relative - относительный

1. Переведите следующие словосочетания
1. Long-distance power transmission
2. Radio transmitters
3. Alternating current generator
4. Wire cable
5. Heat losses
6. Power line
7. Transmission line
8. Electrical device
9. A huge generator
10. Various sections
2. Сгруппируйте синонимы
To step up; part; to step down; to increase; to decrease; not far; too; as; since; as well as; section; different; near; various; huge; end; finish; great.

3. Образуйте с помощью суффиксов слова

Generate; relate; transmit; transform; receive; distant; consume; volt; differ.

4. Определите видовременную форму глагола
1. We have read the text about power transmission.

2. It is very difficult to translate.

3. The students are learning the new words.

4. Au transformers worked well.

5. An operator will examine this electric device.

6. Branch lines distribute the power to various cities.

7. Workers built the new power station some time ago.

8. It generates the electrical energy.

Контрольная работа

Вариант № 1

Задание 1. Вставить подходящее по смыслу слово.

1) At present the nature of …is explained by the electron theory.

a) electrification

b) history

c) town

2) Any instrument which measures electrical values is called … .

a) atom

b) a meter

c) a battery

3) An Italian … Volta made many experiments with electricity.

a) musician

b) driver

c) scientist 

Задание 2. Найдите русские эквиваленты.

1) sources of electrical energy

2) a capacitor is an electrical device

3) alternating current

4) positive electrode

5) measuring units and instruments

6) the ignition system of automobiles

Задание 3. Вставить правильную форму глагола.

1) The mechanic (is repairing / was repairing) the engine now.

2) He (measured, will measure) electrical power 2 hours ago.

3) A new power station (is built / will be built) in the nearest future.

4) Now all substances (is, are) good conductors of electricity.

5) Battery cells (have, has) dry cells and wet cells.

Задание 4. Сгруппировать синонимы
Different, not far, end, great, near, finish, various, huge, step up, increase, section, part, step down, decrease.

Задание 5. Найдите английские эквиваленты.

Электрический ток, проводник, вольтметр, сопротивление, медный провод, конденсатор, передача энергии, генератор.

Контрольная работа

Вариант № 2

Задание 1. Вставить подходящее по смыслу слово.

1) A capacitor is used for storing … .

a) petrol

b) electricity

c) meter

2) He … the electric motor and the first telegraph.

a) invented

b) printed

c) called

Задание 2. Найдите русские эквиваленты.

1) electrical current
2) electron theory

3) connected between the plates

4) conduct electricity

5) a container for storing electricity

6) transmission of electrical energy

Задание 3. Вставить правильную форму глагола.

1) The principles of the capacitor (are illustrated, was illustrated)

2) Faraday (carried out, will carry out) series of experiments in 1831.

3) The scientist Volta (faces, faced) the problem how electricity could be produced.

4) Some new instruments (will be made, are made) next month.

5) Newton (have expressed, has expressed) the connection between force and motion.

Задание 4. Сгруппировать антонимы.

Noise, positive, start, silence, far, finish, theory, negative, near, practice, famous, unknown, rest, motion.

Задание 5. Найдите английские эквиваленты.

Положительный электрод, источник электрической энергии, проводник, проводить опыты, батарея, прибор, электрический ток, изолятор.
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