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Buibpannoe koumponvhoe 3a0anue no  Kax)coou OucyuniuHe  00OyuarOuwemycs
HeoOX00UMO 6HeCcmU 6 IUCM 3A0AHUS 8 COOMBEMCMBUU C NepeyHeM 3a0aHUll Uil 80NPOCO8 U
08YMsL NOCIeOHUMU YUDpamu wudpa 3auemHou KHUNCKU.

Obyuarowuiicss 0053aH AUCM ¢ UHOUBUOYATLHBIM KOHMPOJIbHLIM 3A0AHUEeM GKIeUMb 6
KOHMPOIbHYIO pabomy neped coaueil ee Ha npogepky. bez unousudyanvnoco KoHmMpoavbHO20
3a0anusi KOHMPOAbHASL pabOmMa NPosepsmvbCsi He Oyoem.
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METOJAYECKHE YKA3BAHMS K BBITOJTHEHUIO KOHTPOJIBHOM PABOTHI

BbimonHeHne KOHTPOJBHOTO 3aJaHMs  SIBJISETCS OJHOM W3 OCHOBHBIX  (hopMm
CaMOCTOSITENIbHOW paboThl M 3aBeplIacT NpPOpabOTKy ONpPEICNEHHBIX pa3/eioB U TEM
JUCIUIUIMHBL, TPETyCMOTPEHHBIX IPOTPAMMON.

K pabote Ham KOHTPOJIBHBIM 33JaHUEM CIEAYET IPUCTYNATh TOJIBKO IMOCIE U3Y4eHUs U
YCBOEHHUS MaTEPUAJIOB COOTBETCTBYIOLINX Pa3eiiOB U TEM.

TpeboBanust K OQOPMIICHHIO KOHTPOJBHOW pabOThl JOJDKHBI COOTBETCTBOBATH
tpeboBanussm ECTJ[ m ECKJI, TOCT 7.32-2001 «Cucrtema crtaHmapToB 10 HH(POpPMAIIHH,
OMOJIMOTEYHOMY M U3JIaTeIbCKOMY Jieny «OTdeT 0 HaydHO-HCcCaeaoBaTebckoit padore», [OCT
7.1-2003 «bubnunorpaduueckas 3anuck. bubmmorpapuueckoe omucanue», I'OCT 7.82-2001
«bubmuorpaduueckas 3anuck. bubdbarorpapuueckoe onucaHue IMEKTPOHHBIX PECYPCOBY:

- Oymara ¢opmara A4 (210 x 297 mm) o I'OCT 2.301;

- noJisl: BepxHee u HkHee 1o 2,0 cMm, 1eBoe 2,5 cm, npasoe 1 cm;

- a63ar (orctyn) 1,25 cm;

- mpudT Tekcra Times New Roman, pazmep 14;

- MEXCTPOYHBIM MHTEPBAJI — MOJyTOPHBIN;

- BbIPaBHUBAHME TEKCTA — I10 IIUPHUHE;

— BbIPaBHUBAHUE 3ar0JIOBKOB — I10 LICHTPY;

— KOJIMUECTBO 3HaKOB Ha cTpanuie 1800, Bkitouas mpoOemnsl U 3HAKH MPEMUHAHMUS,

— 3afpeT pekruMa BUCIYUX CTPOK.

Kaxgast cTpykrypHass 4acThb KOHTPOJBHOW paOOThI: cCoOJEp’KaHUE, BBEICHME, IJIABbI,
3aKJII0YEHNE, CIIUCOK UCIOJIb30BAHHBIX UCTOYHUKOB - HAYMHAETCS C HOBOM CTPaHUIIBI.

CtpaHuIbl BCEro TEKCTa, BKIIOYAs MPUIOKEHHS, JOJDKHBI OBITh MPOHYMEPOBAHBI
apaOckumu 1HdpamMu (Ha THUTYJIBHOM JIUCTE HOMEp HE CTaBUTCs). Homep cTpaHHIIBI
IPOCTABJISIIOT B IIPaBOM HIKHEM YIIIy 0€3 TOUKHU B KOHIIE.

O0beM KOHTPOJIbHOM paboThl cocTaBiseT 15-20 cTpaHuUll MeYaTHOTO TEKCTA.

Ilocne mosyueHHs HE3aYTEHHOM KOHTPOJIBHOW paboThl HEOOXOJMMO BHHMATENBHO
M3YYUTh PELEH3WI0 M BCE 3aMeuaHus TMperojaBareis, OOpaTUTh BHHMAaHHE Ha OIIUOKH U
nopaborath Marepuan. HesautenHass pa0oTa BBINOJIHSETCS 3aHOBO WJIM IEpeNlEIbIBaeTCs
YaCTUYHO MO yKa3aHUIO MPENoAaBaTess U MpeACTaBisieTcs Ha IPOBEPKY BMECTE C HE3aYTEeHHON
paboToii.

KonTtponbHoe 3a1aHue, BBINOJIHEHHOE HEOPEKHO, C HATMYUEM I'PAMMATHUECKUX OIIUOOK,

BO3BpaliacTCsda Hasan.



Bapmuanr 1

1) Translate the following text:

THE ALTERNATORS

The fundamental principle on which ail A. C. generators depend is that an E. M. F. is induced
when a conductor is made to cut across a magnetic flux. In order to obtain an E. M. F. of suitable
magnitude, many conductors in series and a strong magnetic flux are employed, while the rate of
cutting is made as high as practicable.

In practice three-phase generators are the most common and a three-phase supply would be
obtained by mounting three turns on the same shaft. The armature winding is placed upon the
stationary element now called the stator while the field system is mounted on the rotating
element, now called the rotor.

The design of alternators depeuds on the rotating speed at which they are to be driven. High-
speed machines are small in diameter but very long axially. Slow-speed machines have large
diameters and short axial length.

In slow-speed generators the rotor is large with a big ITumn.!:! < ? outstanding magnets (i. e.
salient poles).

In high-speed alternators the field windings are sunk into the long, flush-drum rotor and arranged
to give the required number of poles.

2) Translate into Russian the following word
combinations:

1. core-type transformer

star-delta starting

direct current commutating machine
self-excited alternating current generator
multi-speed motor

alternating-current commutator motor

Uk wn

3) Using the English-Russian Technical Dictionary
decipher and translate the following abbreviations:
3KV,220V, D,C.?B.E.M.F., a-hr.

4) Translate the Complex sentences:

1. The greater the current, the stronger the field will be

2. The lower the resistance, the more current will flov and the more quickly the energy will
be dissipatr;!

3. The stronger the magnetic field, the F*eater tb-sideways force.

5) Translate the sentences, noting the kbl mear>-'m-
of the verb should:

1. Insulating materials should be resistant to Tobl sea-air oil vapour.

2. The insulation resistance of generators nnd motors should be measured in warm
condition, immediate | v after running with normal load.

3. The field winding of a shunt generator should not be opened suddenly.

6) Write about your speciality.



Bapuanr 2

1) Translate the following text: TRANSFORMER

A transformer is known to consist of two insulated coils of wire linked with a ring of iron. The
coils are called high-voltage and low-voltage windings, or primary and secondary windings. The
primary winding is connected to the source of energy, and the secondary is connected to the
load. The high-voltage winding is designed for the higher voltage, and has the greater number of
turns.

In order to strengthen the magnetic field passing through the coils of a transformer a closed of
iron is generally used.

The iron core provides a good path for the magnetic lines of force.

Each coil consists of a number of loops of round or rectangular wire. Several strands may be
used in parallel but electrically insulated from each other, from the core and from the other coil.
The core consists of thin sheets of high-grade silicon steel. The thickness depends somewhat on
the frequency at which the transformer is to operate.

The primary function of a transformer is to transform electrical energy from one alternating
voltage to another.

From the viewpoint of their loading, ship's transformers are divided into power, lighting,
instrument and special transformers.

2) Translate into Russian the following word
combinations:
shell-type transformer
2 three-phase alternating current system
3 squirrel-cage motor
4. polyphase compound commutator motor 6. interpole field coil
6. high-resistance field winding

=

3) Using the English-Russian Technical Distionary
decipher and translate the following abbreviations:
15A, A.C, kV, kV/A-hr, M. S.B.

4) Translate the Complex sentences:

1. The longer the wire, the fewer electrons can pass *Vough it in a given time.
2. The more sudden the increase of armature current, the greater will be the induced E. M.
F

8. The higher the temperature of a substance, the greater is the flow of electrons.

5) Translate the sentences, noting the modal meaning

of the verb should:

1. Electric equipment should be unaffected by any water, steam and oil.

2. A starting resistance should be used to limit the current.

3. Electric machines should be installed so as to provide for easy access to the commutator, slip,
rings, brush gear and terminal board.

6) Write about the Russian fishing fleet.



Bapuanr 3

1) Translate the following instruction:

OPERATING OF GENERATORS If the generator is to be operated singly, the following
procedure should then be adopted:

Insert all the resistance of the shunt field rheostat in

circuit by turning the handle in the direction marked « Lower

voltage*.

Close the field switch, and gradually cut out the rheostat resistance till the machine excites and
builds up to normal voltage.

In the polarity is incorrect, shut down the machine and reverse the residual flux.

When the polarity and voltage are correct, close the generator circuit-breakers and then the main
switch.

When shutting down, first reduce the load to a low value (but not to zero) by operating the field
rheostat, then trip the circuit-breakers, open the main switch and cut-in all the field rheostat
resistance. If fitted with discharge contacts and resistance, the field switch may then be opened,
otherwise the speed should be reduced before opening the field switch.

This method of shutting down reduces the chance of reversed polarity.

2) Translate into Russian the following word
combinations:

1. constant-voltage transformer

2 three-phase asynchronous motor

3 polyphase shunt commutator motor

4. multiply-turn coil

6. two-pole ring winding 6. full load current

3) Using the English-Russian Technical Dictionary
decipher and translate the following abbreviations:
80 a-hrs, E. M. F.;x VA.,.60V, A.C.

4) Translate the Complex sentences:

1. The smaller the diameter of a wire, the greater the resistance.

2. The larger the electromotive force, the more electricity the condenser will store.

8. The higher the current in the conductor, the more the field lines are distorted and the greater
the mechanical influence upon the conductor.

5) Translate the sentences, noting the modal meaning
of the verb should:

1. All electrical devices and circuits should be tested under operating conditions.

2. All transformers should be installed or made in such a way as to preclude accidental
touching against current-carrying parte.

3. Direct-current generators should be provided with compound winding.

6) Write about the Russia as a sea country.



Bapmuanr 4

1) Translate the following text:

INDUCTION MOTORS Most of A. C. motors are of this type, chiefly because they are the only
ones which are self-starting.

The stator windings of an induction motor are coupled direct through the control switches to the
mains, and the latter have no electrical contact with the rotor. The alternating current in the statoi
produces an alternating magnetic field which is so connected as to give rise to a ¢ rotating field»
which cuts the rotor conductor at the speed of its rotation, and induces E. M. F. in them. When
these

iductore are so connected as to allow current to flow, the stator and rotor current fields react and
cause the rotor to turn.

Slip is the difference in speed between the stator field and the rotor, expressed usually as a
percentage. Between certain limits the ship is approximately proportional to the load.
Squirrel-cage induction motors are the safest kind of motors since there is no danger of sparking.
The great disadvantage of the squirrel-cage motor is the low resistance of the rotor. It is,
therefore, not recommended for starting against full load. Wound-rotor induction motors are
employed for full-load starting.

2) Translate into Russian the following word
combinations:

single-phase transformer

single-phase commutator motor with self-excitation
non-salient-pole synchronous machine
direct-current shunt-wound motor

high-resistance damper winding

no-load current

ok wdE

3) Using the English-Russian Technical Dictionary
decipher and translate the following abbreviations:
12V, M. S. B., kV-hrs, KVA, E. M. F.

4) Translate the Complex sentences:

1. The faster the motion of the magnet, the stronger is the flow of induced current.

2. The greater the ability of the circuit to cause voltages in itself or in neighbouring circuits,
the greater is its inductance.

3. The longer the wire, the greater the resistance.

5) Translate the sentences, noting the modal meaning
of the verb should:

1. All power and lighting transformers shall be protected against overloads and short-
circuiting.

2. In D. C. circuits ammeters should be connected to the positive wire.

3. All electrical equipment should be constructed of

durable, flame-retardant, moisture-resistant materials.

6) Speak about the electrical equipment of your ship.



Bapmuanr 5

1) Translate the following text:

SYNCHRONOUS MOTORS

Synchronous motors exert torque only when the rotor is running at the same speed as the stator
magnetic field.

The starting up of synchronous motors requires special arrangements, since they are not self-
starting. However it is arranged that large ones start up as induction motors. In this case the rotor
windings are so arranged that the motor will start up by induction and then at synchronous speed
the rotor circuit is opened and switched on D. C. In this case the motor can carry its own excite
on the same shaft. If there is a separate and adequate D. C. supply, the synchronous motor can be
started up by a D. C. machine on the same shaft.

There is a very important property which makes this motor valuable to use. If the field windings
of the machine are over-excited, the stator will take a leading current from the mains and tend to
cancel out lag due to induction motors and other causes of low power factor. If the motor is big
enough, it will be possible to lift the power factor to unity, though it is usual to run just below
that value. Pumps and air compressors may also be driven with such motors.

2) Translate into Russian the following word
combinations:

1. three-phase transformer

2. high-voltage direct current system

3. single-phase commutator motor with series
compensating winding

4. polyphase series commutator motor

5. electric generator action

6. armature cross flux

3) Using the English-Russian Technical Dictoinary decipher and translate the following
abbreviations: 40 V, B. E. M. F., kV/A-hr, 20 A, D. C.

4) Translate the Complex sentences:

1. The higher the value of the load circuit resistance, the higher will be the critical value of
speed and the higher-will be the final voltage.

2. The higher the base speed of a shunt motor, the smaller the motor size and the lower the
cost.

3. The larger the resistance, the smaller the no-load voltage.

5) Translate the sentences, noting the modal meaning

of the verb should:

1. Secondary windings of all instrument current and voltage transformers should be earthed.

2. All ship's switchboards should be installed in dry and properly ventilated spaces.

3. Before the ship is places in commission the entire electrical equipment should be tested.

6) Describe the main switchboard.



Bapuanr 6

1) Translate the following text:

THE ALTERNATORS

The fundamental principle on which ail A. C. generators depend is that an E. M. F. is induced
when a conductor is made to cut across a magnetic flux. In order to obtain an E. M. F. of suitable
magnitude, many conductors in series and a strong magnetic flux are employed, while the rate of
cutting is made as high as practicable.

In practice three-phase generators are the most common and a three-phase supply would be
obtained by mounting three turns on the same shaft. The armature winding is placed upon the
stationary element now called the stator while the field system is mounted on the rotating
element, now called the rotor.

The design of alternators depeuds on the rotating speed at which they are to be driven. High-
speed machines are small in diameter but very long axially. Slow-speed machines have large
diameters and short axial length.

In slow-speed generators the rotor is large with a big ITumn.!:! < ? outstanding magnets (i. e.
salient poles).

In high-speed alternators the field windings are sunk into the long, flush-drum rotor and arranged
to give the required number of poles.

2) Translate into Russian the following word
combinations:

1. core-type transformer

star-delta starting

direct current commutating machine
self-excited alternating current generator
multi-speed motor

alternating-current commutator motor

Uk wn

3) Using the English-Russian Technical Dictionary
decipher and translate the following abbreviations:
3KV,220V, D,C.?B.E.M.F., a-hr.

4) Translate the Complex sentences:

1. The greater the current, the stronger the field will be

2. The lower the resistance, the more current will flov and the more quickly the energy will
be dissipatr;!

3. The stronger the magnetic field, the F*eater tb-sideways force.

5) Translate the sentences, noting the kbl mear>-'m-
of the verb should:

1. Insulating materials should be resistant to Tobl sea-air oil vapour.

2. The insulation resistance of generators nnd motors should be measured in warm
condition, immediate | v after running with normal load.

3. The field winding of a shunt generator should not be opened suddenly.

6) Write about your speciality.



Bapmuanr /

1) Translate the following text: TRANSFORMER

A transformer is known to consist of two insulated coils of wire linked with a ring of iron. The
coils are called high-voltage and low-voltage windings, or primary and secondary windings. The
primary winding is connected to the source of energy, and the secondary is connected to the
load. The high-voltage winding is designed for the higher voltage, and has the greater number of
turns.

In order to strengthen the magnetic field passing through the coils of a transformer a closed of
iron is generally used.

The iron core provides a good path for the magnetic lines of force.

Each coil consists of a number of loops of round or rectangular wire. Several strands may be
used in parallel but electrically insulated from each other, from the core and from the other coil.
The core consists of thin sheets of high-grade silicon steel. The thickness depends somewhat on
the frequency at which the transformer is to operate.

The primary function of a transformer is to transform electrical energy from one alternating
voltage to another.

From the viewpoint of their loading, ship's transformers are divided into power, lighting,
instrument and special transformers.

2) Translate into Russian the following word
combinations:
shell-type transformer
2 three-phase alternating current system
3 squirrel-cage motor
4. polyphase compound commutator motor 6. interpole field coil
6. high-resistance field winding

=

3) Using the English-Russian Technical Distionary
decipher and translate the following abbreviations:
15A, A.C, kV, kV/A-hr, M. S.B.

4) Translate the Complex sentences:

1. The longer the wire, the fewer electrons can pass *Vough it in a given time.
2. The more sudden the increase of armature current, the greater will be the induced E. M.
F

8. The higher the temperature of a substance, the greater is the flow of electrons.

5) Translate the sentences, noting the modal meaning

of the verb should:

1. Electric equipment should be unaffected by any water, steam and oil.

2. A starting resistance should be used to limit the current.

3. Electric machines should be installed so as to provide for easy access to the commutator, slip,
rings, brush gear and terminal board.

6) Write about the Russian fishing fleet.



Bapuanr 8

1) Translate the following instruction:

OPERATING OF GENERATORS If the generator is to be operated singly, the following
procedure should then be adopted:

Insert all the resistance of the shunt field rheostat in

circuit by turning the handle in the direction marked « Lower

voltage*.

Close the field switch, and gradually cut out the rheostat resistance till the machine excites and
builds up to normal voltage.

In the polarity is incorrect, shut down the machine and reverse the residual flux.

When the polarity and voltage are correct, close the generator circuit-breakers and then the main
switch.

When shutting down, first reduce the load to a low value (but not to zero) by operating the field
rheostat, then trip the circuit-breakers, open the main switch and cut-in all the field rheostat
resistance. If fitted with discharge contacts and resistance, the field switch may then be opened,
otherwise the speed should be reduced before opening the field switch.

This method of shutting down reduces the chance of reversed polarity.

2) Translate into Russian the following word
combinations:

1. constant-voltage transformer

2 three-phase asynchronous motor

3 polyphase shunt commutator motor

4. multiply-turn coil

6. two-pole ring winding 6. full load current

3) Using the English-Russian Technical Dictionary

decipher and translate the following abbreviations:

80 a-hrs, E. M. F.;x VA.,.60V, A.C.

4) Translate the Complex sentences:

1. The smaller the diameter of a wire, the greater the resistance.

2. The larger the electromotive force, the more electricity the condenser will store.

8. The higher the current in the conductor, the more the field lines are distorted and the greater
the mechanical influence upon the conductor.

5) Translate the sentences, noting the modal meaning
of the verb should:

1. All electrical devices and circuits should be tested under operating conditions.

2. All transformers should be installed or made in such a way as to preclude accidental
touching against current-carrying parte.

3. Direct-current generators should be provided with compound winding.

6) Write about the Russia as a sea country.



Bapuanr 9

1) Translate the following text:

INDUCTION MOTORS Most of A. C. motors are of this type, chiefly because they are the only
ones which are self-starting.

The stator windings of an induction motor are coupled direct through the control switches to the
mains, and the latter have no electrical contact with the rotor. The alternating current in the statoi
produces an alternating magnetic field which is so connected as to give rise to a ¢ rotating field»
which cuts the rotor conductor at the speed of its rotation, and induces E. M. F. in them. When
these

iductore are so connected as to allow current to flow, the stator and rotor current fields react and
cause the rotor to turn.

Slip is the difference in speed between the stator field and the rotor, expressed usually as a
percentage. Between certain limits the ship is approximately proportional to the load.
Squirrel-cage induction motors are the safest kind of motors since there is no danger of sparking.
The great disadvantage of the squirrel-cage motor is the low resistance of the rotor. It is,
therefore, not recommended for starting against full load. Wound-rotor induction motors are
employed for full-load starting.

2) Translate into Russian the following word
combinations:

single-phase transformer

single-phase commutator motor with self-excitation
non-salient-pole synchronous machine
direct-current shunt-wound motor

high-resistance damper winding

no-load current

ok wdE

3) Using the English-Russian Technical Dictionary
decipher and translate the following abbreviations:
12V, M. S. B., kV-hrs, KVA, E. M. F.

4) Translate the Complex sentences:

1. The faster the motion of the magnet, the stronger is the flow of induced current.

2. The greater the ability of the circuit to cause voltages in itself or in neighbouring circuits,
the greater is its inductance.

3. The longer the wire, the greater the resistance.

5) Translate the sentences, noting the modal meaning
of the verb should:

1. All power and lighting transformers shall be protected against overloads and short-
circuiting.

2. In D. C. circuits ammeters should be connected to the positive wire.

3. All electrical equipment should be constructed of

durable, flame-retardant, moisture-resistant materials.

6) Speak about the electrical equipment of your ship.



Bapuant 10

1) Translate the following text:

SYNCHRONOUS MOTORS

Synchronous motors exert torque only when the rotor is running at the same speed as the stator
magnetic field.

The starting up of synchronous motors requires special arrangements, since they are not self-
starting. However it is arranged that large ones start up as induction motors. In this case the rotor
windings are so arranged that the motor will start up by induction and then at synchronous speed
the rotor circuit is opened and switched on D. C. In this case the motor can carry its own excite
on the same shaft. If there is a separate and adequate D. C. supply, the synchronous motor can be
started up by a D. C. machine on the same shaft.

There is a very important property which makes this motor valuable to use. If the field windings
of the machine are over-excited, the stator will take a leading current from the mains and tend to
cancel out lag due to induction motors and other causes of low power factor. If the motor is big
enough, it will be possible to lift the power factor to unity, though it is usual to run just below
that value. Pumps and air compressors may also be driven with such motors.

2) Translate into Russian the following word
combinations:

1. three-phase transformer

2. high-voltage direct current system

3. single-phase commutator motor with series

compensating winding

4. polyphase series commutator motor

5. electric generator action

6. armature cross flux

3) Using the English-Russian Technical Dictoinary decipher and translate the following

abbreviations: 40 V, B. E. M. F., kV/A-hr, 20 A, D. C.

4) Translate the Complex sentences:

1. The higher the value of the load circuit resistance, the higher will be the critical value of
speed and the higher-will be the final voltage.

2. The higher the base speed of a shunt motor, the smaller the motor size and the lower the
cost.

3. The larger the resistance, the smaller the no-load voltage.

5) Translate the sentences, noting the modal meaning

of the verb should:

1. Secondary windings of all instrument current and voltage transformers should be earthed.

2. All ship's switchboards should be installed in dry and properly ventilated spaces.

3. Before the ship is places in commission the entire electrical equipment should be tested.

6) Describe the main switchboard.



