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1 PE3VJIBTATBI OCBOEHUsA JUCHUIIVIMHBI, IEPEYEHb OLEHOYHbIX
CPEJACTB U KPUTEPUU OLNEHUBAHMUSA

1.1 Pe3ynbTaThl OCBOCHUS AUCITUIUIMHBI IPEJACTaBICHBI B Ta0IHIE 1.

Tabmuna 1 — [Inanupyemblie pe3ynbTaThl 00y4eHUs 10 TUCIUILUINHE, COOTHECEHHBIE C KOMIIe-

TCHIIUAMU

Kon v HanMeHOBaHUE
KOMIICTCHIINU
YK-4: CnocobeH mnpuMmeHsTh | 3uamsb: 0a30BYIO JIGKCHKY OOIIEPa3TOBOPHOTO U TPOodeccuo-

PCSYJ'IBTaTBI O6yLICHI/I$I, COOTHECEHHBIC C KOMIICTCHIIUSIMHA

COBpEMEHHbIE KOMMYHHUKATHB- | HAJIbLHOTO MOPCKOTO si3bika B 00beme He menee 4000 enuHuly;
HBIE TEXHOJIOTUH, B TOM uucie | 0a30ByI0 rpaMMaTHKy aHTJIHICKOTO si3bIKa Ha ypoBHE Mop(do-
Ha WHOCTPAHHOM(BIX) | JIOTHM U CHHTAKCHCA; AJITOPUTM 00pabOTKH TEKCTOBOW MH(OP-
a3bplKe(ax), [N  aKaJeMuye- | Maliy MPU Pa3HbIX BUJAX YTCHUS; AITOPUTM JEHCTBHI TpH 00-
CKOTO ¥ TPOQEeCCHOHATBHOTO | IECY0BOM TpeBOTe, MoXKape; MpaBmiia OKa3aHUs EPBO Me/In-
B3aUMOJICUCTBUSA OUHCKOW momomn; MexayHapoaasie konBeHimn: MARPOL
73/78, SOLAS, STCW; IMO, ISM CODE; cranaaptHbie (hpa3si
MO (IMO Standard Marine Communication Phrases (SMCP).
Ymemub: OCylIECTBIATh YCTHYIO U MHUCHMEHHYI0 KOMMYHHUKa-
110 TIpU OBITOBOM M MPO(ecCHOHATFHOM OOIIEHNH; OTAABaTh
KOMaH/bl TpU OOIIECYyI0BOIl TpeBore, Moxkape, aBapuitHo-cra-
caTeNbHBIX paboTax; BECTU JEJOBYIO NEPENUCKYy, Mpeayrpe-
KJIaTh O TOTEHIMAIBHBIX MPOOJIEeMax MOPCKHX 3arpsi3HEHHI;
MCTIOJIh30BATh COBPEMEHHBIE HHPOPMAIIMOHHO-KOMMYHUKATHB-
HBIE CPEJICTBA TSI KOMMYHHKAIIUU U PaOOTHI C TEXHHUECKON JTH-
TepaTypoul MO CHIEHHATBHOCTH.

Brademw: ueTblpbMs BUJIaMH PEUEBOM JESATEIBHOCTH (ayIUpO-
BaHUe, YT€HUE, FTOBOPEHHE, MICbMO) Ha ypoBHE B2 mo obuiees-
pomeiickol IIKane ypoBHEW BIIQJCHUS WHOCTPAHHBIMHU SI3bI-
KaMd, HEOOXOOUMOM JJIsi KOMMYHHKALMUM 0€3 HCKaXeHUs
CMBICJIa TIPH YCTHOM M MUCBbMEHHOM OOIIEHUH IO Mpodeccuo-
HAJIBHOW TPOOIeMaTHKe; aHTIMIHCKUM SI3bIKOM, MO3BOJISIONINM
AIIEKTPOMEXAHUKY UCIIONB30BATh TEXHUYECKHE TTOCOOUS U BbI-
TTOJTHATH CBOU 00SI3aHHOCTH COTJIACHO TpeboBaHUsIM MexTyHa-
poanoii kouseniuu [1JJHB-78 (tabmuma A-II1/6); npuemamu
CaMOCTOSITENTbHON pabOThI C S3BIKOBBIM MaTEPUATIOM CIIPABOY-
HOW UM TEXHUYECKOH JInTepaTyphl AJIs NOTydeHUs: HH(POpMaIUU
U3 3apyOEKHBIX HCTOYHHUKOB.

1.2 K o11eHOYHBIM Cpe/ICTBaM TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH OTHOCSTCSI:
— TECTOBBIE 33JaHUSI OTKPBITOTO U 3aKPHITOr'O TUIIOB C KJIFOYaMH MPABUIIbHBIX OTBETOB;
— 3a/1aHus 110 KOHTPOJILHBIM paboTaM (it 00ydarommxcst Mo 3a04Hoil hopme o0ydeHus ).

K omieHOYHBIM cpeficTBaM JUTsl MPOMEKYTOUYHOM aTTeCTAIllii OTHOCSTCS:
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— 9K3aMCHAIIMOHHBIC 3aJaHUsA 110 JUCHUIINIMHE, MMPCACTABJICHHBIC B BUIC TCCTOBBIX 3aI[aHI/II71

3aKPBITOT'O U OTKPBITOI'O TUIIOB C KJIFOYaMH IIPABHUJIbHBIX OTBCTOB.

HpOMe)I(YTOqHaSI arTeCTalus 10 OKOH4YaHUIO MIEPBOro CCMECTPAa U3YUCHUA JUCHUITIIIMHBI ITPO-

BOOUTCA B (bopMe 3a4ycTra C 0LI€HKOI>'I, KOTOpBIfI BBICTABJIACTCA IO PE3YyJIbTaTaM IMMPOXOKACHUA BCCX

BHJ0OB TCKYHIETI0O KOHTPOJIA YCIICBACMOCTH.

HpOMe)KYTO‘IHajI aTTeCTalrsd 110 OKOHYaHHUIO BTOPOIr'0 CEMECTpa U3YUCHUA JUCHUIIIIMHBI ITPO-

BOJUTCS B (hopMe dK3aMeHa.

[Tpu HE0OXOAMMOCTH ISl TPOBEACHUS IPOMEKYTOUHON aTTECTAI[MM MOTYT OBbITh HCIIOJIB30-

BaHbI TCCTOBBIC 3alaHUA 3aKPbITOI'O U OTKPBITOI'O TUIIOB.

1.3 Kputepuu o1ieHKH pe3yJIbTaTOB OCBOCHUS JTUCIUTLTAHBI

YHI/IBepCEL]II)Haﬂ CUCTCMaAa OLCHUBAHUA PC3YJIbTATOB 06yqu1/151 BKJIFOYAeT B CeOS CHUCTEMEI

OLICHOK: 1) COTIIUYHO», «XOPOUIO», KYAOBJICTBOPUTCIBHO», «HCYAOBJIICTBOPUTCIILEHO», 2) «BadyTCHO»,

«He 3a4TeHo»; 3) 100 — 6amIbHYIO/TIPOLIEHTHYIO CUCTEMY U MIPABUIIO NEPEBO/IA OLIEHOK B MATHOAIIIb-

HYIO cucTeMy (Tabnuia 2).

Ta6Jmua 2 — Cucrema OLCHOK U KpUTCPUHN BBICTABJICHUA OLICHKH

CBSI3BIBATh MEXKTY CO-
0ol (TOJIBKO HEKOTO-
pbIe U3 KOTOPBIX MO-
KET CBSI3BIBATh

MEXTy COO0H)

M3y4aeMbIid 0OBEKT

€MbI 00BEKT

Cucrema 2 3 4 5
OIICHOK 0-40% 41-60% 61-80 % 81-100 %
«HEeY/0BJIETBOPH- «Y/I0OBJIETBOPH- «XOpOIII0Y «OTJIMYHO»
TeJIbHO» TeIbHO»

Kpurepuii «He 3a4YTEeHO» «3aYTEHO»
1 Cucremuoctnb 1 | O6mamaer  uactmu- | O6mamaer  MuHaH- | O60nagaer Habo- | O0magaeTr  MOJIHO-
MOJIHOTA 3HAHME | HBIMA M Pa3po3HEH- | MaJTbHBIM HA0OpOM | POM 3HAHWHU, JO- | TOW 3HAHUH U CH-
B OTHOILIEHHMH | HEIMU 3HAHUSAMHM, KO- | 3HAHWH, HEOOXOJM- | CTATOYHBIM  JIJISI | CTEMHBIM B3TJISZOM
H3Y4aeMbIX 00b- | TOPbIE HE MOXET | MBIM JUIS CHUCTEM- | CHCTEMHOTO Ha M3yJ4aeMBbIil 00b-
€KTOB HAYYHO- KOPPEKTHO | HOrO B3INIAAa Ha | B3MNIA/AA HA M3yda- | KT

2 Pabora ¢ uH-
dopmanmei

He B
HAXOIUTH HEOOXOIH-

COCTOSITHUH

MyI0 HH(pOpPMaLHIO,
b0 B COCTOSIHUU
HaXOJUTh OTJEIILHBIE
uHpOp-
MallMy B paMKax To-

(bparMeHTHI

CTaBJICHHOH 3agadu

Moxer HallTM He-
00XoauMyl0  WH-
¢dopmanmio B pam-
Kax [OCTaBJIECHHOU

3agadun

MosxeTt HalTH,
HWHTEPIPETHPO-

BaTb M cCHCTEMa-
TU3UPOBATH HEOO-
XOAUMYIO WHGOP-
MalMi0 B paMKax
IIOCTaBJICHHON 3a-

Iadu

MosxeT HalTH, CH-
CTEMaTH3UPOBATh
HEOOXOJMMYIO0 WH-
dhopmaruro, a
TaKXe BBIABHUTH HO-
BBIC, JIOMOJHUTCIIh-
HbIE HICTOYHUKN HH-
¢dopmanuu B pam-
Kax IIOCTaBJIICHHOU
3a1a4u
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Cucrema 2 3 4 5
OLIEHOK 0-40% 41-60% 61-80 % 81-100 %
«HeYyJI0BJIETBOPH- «Yy/0BJIETBOPH- «XOPOIIOY «OTJIUYHO»
TeJIbHO» TeJIbHO»
Kpurepnii «HE 32a4TEeHO» «3aYTEHO»
3 HayuHoe He w™oxer penmats | B coctodHmm ocy- | B coctossHuu ocy- | B cocrosHun ocy-
OCMBICJICHUE HAayYHO KOPPEKTHBIX | IIECTBIATh HAYYHO | IIECTBISATH CUCTE- | IIECTBIATH CHUCTE-

H3y4aemMoro siB-
JieHus, po-
mecca, 00beKTa

BBIBOJOB H3 HMEIO-
LIUXCS Yy HETO CBEJE-
HUH, B COCTOSHUH
MpOaHaIu3UPOBATh

TOJBKO  HEKOTOPBIE
U3 HUMEIOLIUXCS y

HEro CBEIEHUN

KOPpPEKTHBIM  aHa-
U3 MPEeAOCTaBIICH-

Hol nH(OopMaH

MaTHYECKUN u
Hay4HO KOPPEKT-
HBIN aHAJIN3
MPEeI0CTaBIICHHON
nHpOpPMAaLIUH, BO-
BJICKAE€T B HCCIE-
JIOBAaHUE  HOBBIC
peJieBaHTHBIC 3a-

aye JaHHbIE

MaTHYCCKHI u
Hay4YHO-KOPPEKT-

HBI{ aHaju3 Mpeao-
CTaBJICHHOM HH-
¢dbopmannu, BoBIIe-
KaeT B HCCIEIOBa-
HUE HOBBIC pele-
BAHTHBIC II0CTaB-
JICHHOH 3a/1a4e JIaf-
HBIE, TMpeajaraet
HOBBIE PaKypCHlI I0-

CTaBJIEHHOH 3aa9u

4 OcBoeHne
CTAaHAAPTHBIX
aJITOPUTMOB pe-
LIeHus1 npogec-
CHOHAJILHBIX 3a-
aav

B cocrosiHuu pemars
TOJIBKO  (hparMeHTHI
IIOCTaBICHHOW  3a-
Jla4ud B COOTBETCTBHUU
C 3aJJaHHBIM AJITOPHT-
MOM, HE  OCBOHI
NPEIJIOKEHHBIA ~ all-
TOPUTM, JIOIyCKaeT

OILIHNOKU

B cocrosauu pe-
mare  IOCTaBIICH-
HBIE 33/1a4H B COOT-
BETCTBHH C 3ajaH-

HBIM AJITOPUTMOM

B cocrosinun pe-
maTh IOCTaBIICH-
HBIE 33/1a4d B CO-
OTBETCTBUU C 3a-
JAHHBIM aJITOpPHUT-
MOM, TIOHUMAaeT
OCHOBBHI  TIPEJIO-
KEHHOTO  ajro-

puT™Ma

He Ttonpko Biajgeer
QIrOPUTMOM U IIO-
HUMaeT €ro oc-
HOBBI, HO U IIpeia-
raeT HOBBIE pelle-
HHUS B paMKax IIO-

CTaBJICHHOM 3aJa4u

1.4 OHCHI/IBaHI/Ie TECTOBBIX 3aJaHHUI 3aKPBITOTO THIIA OCYIICCTBIIAICTCS IO CUCTCME 3a4TeHO/

He 3auTeHo («3auTeHo» — 41-100% mpaBUIbHBIX OTBETOB; «HE 3a4TeH0» — MeHee 40 % IpaBUILHBIX
9

OTBETOB) WJIM MATHOAIUILHON cUCTEME (OLIEHKA «HEYIOBIETBOPUTEIHHOY - MeHee 40 % MpaBHIIbHBIX

OTBETOB; OLICHKA «YyJJOBJIETBOPUTEIBHO) - 0T 41 10 60 % NpaBUIbHBIX OTBETOB; OIIEHKA «XOPOLIO) -

ot 61 10 80% mpaBUIIBHBIX OTBETOB; OIIEHKA «OTINYHOY» - OT 81 10 100 % MpaBUIBHBIX OTBETOB).

TecToBbIe 3a1aHUS OTKPBITOT'O TUIIA OCHUBAKOTCA IO CUCTEME «3a4YTCHO/HE 3aUTECHO. Oue-

HUBAETCSl BEPHOCTh OTBETA M0 CYLIECTBY BOIIPOCA.

2 OIEHOYHBIE CPEJICTBA I TEKYIIEM W TPOMEXYTOYHOM

ATTECTAIIMN

KOMHCTCHHI/IH VK-4: Cnocoben MMPUMCHATH COBPCMCHHBIC KOMMYHUKATUBHBIC TCXHOJIOTHUH,

B TOM YHCJIE HA MHOCTPAHHOM(BIX) sI3bIKe(ax), U aKaJleMUIEeCKOro U TPOECCHOHATBLHOTO B3aUMO-

IEUCTBUSL.
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TecToBblE 3aJaHUA 3aKPbITOI0 THMA:

1. The resistance is ...

a) the opposition to the flow of current in an electric circuit

b) the network of wires used in an electrical system, device, or circuit

c) a device that distributes electricity from one or more sources of supply to several smaller
load circuits

2. The prime mover is ...

a) a situation in which a faulty connection or damaged wire causes electricity to travel along
the wrong route and damage an electrical device

b) an electrical switch designed to protect an electrical circuit from damage caused by over-
load or short circuit

c) the engine, gas turbine, steam turbine, water wheel, or other machine that produces the
mechanical energy that drives an electric generator

3. The fuseis ...

a) a device that detects a physical parameter (e.g. heat, light, sound) and converts it into
electrical signal that can be measured and used by an electrical or electronic system

b) a safety device that protects electrical circuits from the effects of excessive currents

¢) the maximum output an electricity generator can physically produce

4. The overcurrent is ...

a) an excess of current or amperage in an electrical circuit

b) an electric marine propulsion unit consisting of a fixed-pitch propeller driven by an electric
motor through a shaft

c) a device used to turn the liquid form of a chemical substance, such as water, into a vapor

5. The part of DC generator into which the working voltage is induced is ...
a)yoke
b) commutator

Cc) armature

6. When the armature coils of DC motor cut through the magnetic field, the voltage induced

is known as ...

a) load EMF
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b) counter EMF
c) effective EMF

7. Find the logic ending for each of the beginnings. There is one extra ending.
1. The circuit diagram is an essential tool ...
2. The components involved in faulty operation ...
3. Control circuits are quite complex because ...
a) it contains so many components like relays, solenoid valves, switches, sensors.
b) for fault finding on ships electrical system.
c) can be examined to locate the suspected item.
d) of whole plant control is mentioned clearly.
Oteet: 1-b; 2-c; 3-a

8. Find the logic ending for each of the beginnings. There is one extra ending.

1. The electrical connections for a motor starter are ...

2. The use of circuit diagram is to enable the reader to understand the operation of ...

3. The tracing diagram has meaning only if you know ...
a) clearly shown in the simplest possible way.

b) if the equipment fails.

c) the circuit and to follow each sequence in the operation.
d) why and what for the component is used.

Otser: 1-a; 2-c; 3-d

9. Find the logic ending for each of the beginnings. There is one extra ending.
1. AISis adigital communication system that allows ships ...
2. IMO states that the purpose of AIS is to ...
3. On aconventional marine radar the same antenna is used for ...
a) the transmission and reception of signals.
b) help identify the vessels and assist in target tracking.
c) and other stations to exchange positional and other information automatically.
d) are controlled by a digital processor.
Orter: 1-c; 2-b; 3-a.

10. Find the logic ending for each of the beginnings. There is one extra ending.

1. When the relay contacts open, ...
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2. The fuse and circuit breaker clears fault only if the overcurrent is greater ...

3. The engineer must consider all ratings and ...

a) or by absorbing the arc energy in an insulated fluid.

b) factors listed here to select the proper circuit breaker for the application at hand.
c) the inductive energy of the coil causes arcing until the energy is depleted.

d) than 200% of its own rated current.

Otger: 1-c; 2-d; 3-b.

TecToBbIE 3aJaHUA OTKPLITOI0 THUIIA

11. The most obvious element in the power distribution system is the (rmaBHBIN pac-
PEICTUTEIILHBIN IIUT)

Oteer: main switchboard

12. (aBTOMaTHUECKHE BBIKIFOUATEN) and (mpemoxpanuTenu) automatically dis-
connect a faulty circuit within the network

Ortser: circuit breakers, fuses

13. Electrical equipment must (BermepxuBath) the conditions on board: vibration,
(Bmaxxnocts), freezing and tropical temperatures

Oreer: withstand, humidity

14. An emergency electrical power service must be provided in the event of a main power
(HencrpaBHOCTB)

Ortger: failure

15. An emergency generator must have an internal combustion engine as (mepBUYHBIH
nsuratens) and have its own fuel supply

OtBet: prime mover

16. An emergency (mepexomubrit) battery must be installed to maintain vital services
for a short period

Otger: transitional

17. A circuit consists of two parts: (mpoBoxHuk) and (u3omsims)

Oteer: conductor, insulation
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18. There are three basic circuit faults: (oOpwIB LETH), (3amMbIKaHME Ha 3EMJIIO),

(kopoTKOE 3aMBIKaHHE)

Orser: open circuit fault, earth fault, short circuit fault

19. The majority of earth faults within electrical equipment occur due to insulation failure or
(cmaboe coeauHeHUE MPOBO/IA)

Otser: loose wire

20. Large fault current could cause (uckpenne) damage at the fault location
Otget: arcing

21. Insulated distribution system is intended to reduce danger from earth fault current within
hazardous zones, which may cause an explosion of (merkoBoCITAMEHSIOIIMIACS) CArgo
Oreet: flammable

22. The fuse body is generally filled with a sand-type filler to suppress (uckpsr) when
the fuse links (maBUTHCS)

Otget: sparks, melt

23. The (pese) is an electro-mechanical switch consisting of a (xatyrmka), an
armature and contacts

Otgert: relay, coil

24. A contactor has better electrical (cBoiicTra) than a circuit breaker.

Otser: properties

25. The conductor is typically made of thin (xmer) for flexibility in handling and
bending in installation

Ortser: strands

26. Cable conductors are of annealed stranded (menw), which may be circular or shaped.
OTBer: copper

27. PVC tends to flow and become distorted under mechanical stress, for example, necking

occur causing the (ymnoruenue/mpokianka) to lose watertight properties
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Oreer: gland

28. Some materials do not produce (xucmotusle maps1) When burning but still tend to
produce black smoke

Ortger: acid fumes

29. Electrical diagrams are schematic illustrations used to represent any electrical system with
symbols of electrical component parts and (coemuueHms)

OTtBet: connections

30. The gyrocompass is installed in a (maxToy3), where the spinner is installed inside a
ball shaped (kopryc)

Otget: binnacle, housing

31. A very short pulse is sent from the (;yueBas TpyOKa) to scanner mirrors.

Otset: raytube

32. A radar consists of an antenna, a (mepenaruuk), a (mpuemHHUK), & Processor
and a display/controller

Orteer: transmitter, receiver

33. GMDSS makes use of the (cnyraukoBast) communication through INMARSAT.

Orsert: satellite
34. A ship has a number of internal communication systems such as an automatic telephone,
(rpomkas cBsi3b), general alarm, radio paging

Otget: public address

35. Write the correct word
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Ortser: a - drill; b -wrench; ¢ — multimeter; d - pliers

36. Write the correct word

T
s gy

a) b c)

Oteet: a — soldering iron; b —side cutters; ¢ — wire brush; d — screwdriver set

37. Write the correct symbol for diagram

= S~ )}ni ol O

a) b)

Orteer: a — fuse; b —battery; ¢ — transformer; d — lamp; e - voltmeter

38. Write the correct symbol for diagram

b) ) T g
C

d) e)

a)

OrBer: a — wire; b —generator; ¢ — motor; d — switch; e - relay

39. Read the text and finish the sentence.

The electromechanical relay is an important part of the circuit breaker and various protective
schemes in the electrical power system. The electromechanical relay detects the fault current and
energizes the operating coil that opens the circuit breaker contacts. Relays are also used in many
control circuits. They come in two types: electromechanical relay for high-power circuits and power
electronics (solid-state transistor) relay for low-power circuits. The electromechanical relay has metal
contacts that open or close in response to a signal current in the operating coil. The coil (called the
solenoid) wound around a fixed iron core attracts a movable iron (called the armature) when current
passes through the coil.

The function of the electromechanical relay is
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Oreer: The function of the electromechanical relay is to detect the fault current and
energize the operating coil that opens the circuit breaker contacts.

40. Read the text and finish the sentence.

The circuit breaker opens and closes electrical contacts automatically in response to overcur-
rent. It is made of various relays with operating coils and heavy electromechanical contacts that open
under fault current. The main power contacts of HV circuit breaker, relay and disconnect switch are
usually silverplated for stable performance over the service life. The fault is removed automatically
by tripping the circuit breaker when the fault is detected by various current and voltage sensors lo-
cated at various locations strategically selected in the system. The abnormal current under a short
circuit fault causes the protective relay to operate activating the tripping circuit in the circuit breaker,
eventually opening the circuit breaker contacts and clearing the fault.

When the fault is detected by various current and voltage sensors

Oteer: When the fault is detected by various current and voltage sensors, the fault is

removed automatically by tripping the circuit breaker.

3 THUHOBBIE 3AJAHUA HA KOHTPOJIBHYIO PABOTY, KYPCOBYIO
PABOTY/KYPCOBOM IMPOEKT, PACYUETHO-TPA®UYECKYIO PABOTY.

3.1 Tunossble 327aHUA HA KOHTPOJIbHBIE PA00THI CTYACHTAM 3204HOI GOopMbI 00yUeHUs

Y4eOHbBIM IIIAHOM ITPETyCMOTPEHBI IB€ KOHTPOJIbHBIE pa0OTHI (110 OJJHOM B KaX/1I0M CEMECTpe
HN3YUCHUA I[I/ICIII/IHJ'II/IHI)I).

KonTponbHas pabora npeacrapiseT co0oi nepedeHb 3aJaHui 10 KOHTPOJIIO YCBOCHHUS JIEK-
CHUYECKOIr0 ¥ TPaMMaTHYECKOT0 MaTepuasa, IpeJyCMOTPEHHOIO IPOrpaMMOii, OLIEHKH YPOBHsI Bia-
JIEHUS BUAAMH PEUYEBOM EATEIbHOCTH.

DopMyYIUPOBKH J1s1 KOHTPOIHHON pabOThI MPEACTaBIEHBI B yUeOHO-METOINYECKOM TOCOOUN

M0 U3YYEHUIO TUCUUIUIMHBI. THUIIOBbIE BApUAHTHI KOHTPOJIBHOM pabOThI PEICTaBIEHBI HUXKE.
KonTtponbHas padora 1
[lepenuimTe 1 MMCEMEHHO NMEPEBEANTE TEKCT HA PYCCKUM S3BIK.

BATTERY SUPPLIES
A properly maintained storage battery will instantly supply electric power when required. This
feature makes a battery the key element in the provision of essential and emergency power supplies
on board ships.
Essential routine power supplies, e.g. for radio equipment, telephone exchange, fire detection,

general alarm circuits, are often supplied from a set of batteries worked on a regular charge/discharge
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cycle.

Emergency battery supplies, e.g. for emergency generator startup and emergency lighting, are
used in a standby role to give power when the main supply fails. Ships' batteries are usually rated at
a nominal voltage of 24 V DC.

The two main types of rechargeable battery cell are: lead-acid; alkaline.

The nominal cell voltages of each type are 2 V for lead-acid and 1.2 V for alkaline. Twelve
lead-acid cells or twenty alkaline cells must be connected in series to produce a nominal 24 V. More
cells may be connected in parallel to increase the battery capacity, which is rated in ampere-hours
(Ah). The battery capacity is usually rated in terms of its discharge at the 10 hour rate. A 350 Ah
battery would be expected to provide 35 A for 10 hours. However, the battery will generally have a
lower capacity at a shorter discharge rate. The manufacturer's discharge curves must be checked for
such details.

After a 10 hour discharge, a lead-acid cell voltage will have fallen to approximately 1.73 V.
The equivalent figure for an alkaline cell is 1.14 V.

Battery installations for both types of battery are similar in that the battery room should be
well ventilated, clean and dry. Both types generate hydrogen gas during charging, so smoking and
naked flames must be prohibited in the vicinity of the batteries.

Steelwork and decks adjacent to lead-acid batteries should be covered with acid-resisting
paint. Alkali-resisting paint should be used near Ni-cad cells. Acid cells must never be placed near
alkaline cells because of the risk of rapid electrolytic corrosion to metalwork and damage to both
batteries. For similar reasons, never use lead-acid battery maintenance gear (e.g. hydrometer, topping
up bottles, etc.) on an alkaline installation, or vice versa.

Battery maintenance includes keeping the cell tops clean and dry, checking the tightness of
terminal nuts and applying a smear of petroleum jelly to connections to prevent corrosion.

Be careful when handling the battery electrolyte (e.g. when using a hydrometer to check its
specific gravity). Use protective rubber gloves and eye goggles when handling electrolyte. Insulated
spanners should be available for use on cell connections to prevent accidental short-circuiting of bat-
tery terminals. A short-circuit across the terminals of lust one cell of a battery will cause a blinding

flash, with the probability of the cell being seriously damaged.

1. Answer the following questions:

1. What makes a battery the key element in the provision power supplies on board ships?

2. What equipment is supplied from a set of batteries worked on a regular charge/discharge
cycle?

3. When are emergency battery supplies used?

4. What is a nominal voltage of batteries used onboard?
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5. What main types of rechargeable battery cell do you know?
6. What is the nominal cell voltage of alkaline battery?

7. What could be done to increase the battery capacity?

8. What are requirements for the battery room?

9. Why is it prohibited to place acid cells near alkaline cells?
10. What does the battery maintenance include?

2. Translate the dialog.

What machinery will operate in the engine room during repair works?
OcyluTenbHbIN U 0KApHBIA HacOChl Oy1yT paboTaTh MOCTOSIHHO.

Is your shore-supply board in good condition?

[Iut B xopouiem coctossuuu. Hac Gomnbiie Oecriokout kabesb.

> w9 > w2

What’s the problem?
B: KabGenp kopotkwii, 0kosio 10 MeTpoB, a CyJJHO CTOHUT JOBOJIBHO JAJIEKO OT JICKTPOIIHTA-
HUA ¢ Oepera.

A: All right. We will provide you with the cable of necessary length.

3. Translate words from Russian into English:

HpenoxpaHHTeanHﬁ KJIaliaH, CUCTEMaA IIoaa4u, OUTATEIbHBIN Ka6eJ’IL, QJICKTPOIIINTA, DJICK-
TPUYICCKHUEC HArpC€BaTCIbHbBIC 3JICMCHTHI, aBTOMAaTHYECKUU BBIKJIIOYATECIIb, BCIIOMOTaTEJILHBIN AN3€CJIb-
reHepaTop, MalTHHHOE OT/CJICHHUE, BBIXJIOMTHOW KJIanaH, MUTaHue ¢ Oepera, ObITh B HATMYUH, 3a00pT-
Hasa apMarypa, NpeaACTaBUTCIIb pEMOHTHOI'O OTACIIA, COCAUHATD, 3aUUCTKa BOﬂHHOﬁ U OTHEBOM CTO-
pOH, paboune ycioBus, AeGOpMHUPOBaH, MOPIIEHb, AEMOHTaX M COOpKa, MPOPHUIAKTHUECKUHN pe-
MOHT, NaJayOHBI CBETUIILHUK, KOHTAKThl U KPETEkKH, paclpeieInuTeNbHas KOpoOKka, pEeMOHTHAs Be-
JAOMOCTb, IIJIaBY4YHEC JIbJbI, KapTO(i)eHeLII/ICTKa, IJIaBHBIN ABUTaTClib, IOJAaBATh DHCPIUIO (HI/ITaTI)), 3a-

MCHUTH MOTOD, OaJTaCTHBIM HACOC.

4. Translate sentences from Russian into English:

1. BHeKTpOJIBI/IFaTeJ'IB IMOCTOAHHOI'0 TOKAa Bpalla€TCsad B PE3YJIbTATe BSaHMOHeﬁCTBHﬂ ABYX
MarHUTHBIX IIOJICH.

2. Kak m r CHCpATOp MNOCTOAHHOI'O TOKA, JJICKTPOABUIATCIIb IOCTOAHHOTO TOKa HMECT
MoJIr0Ca, KOTOPBIC HCIIOJABUIKHBI U SIKOPb, KOT OprfI BpamacTcsa B IPOCTPAHCTBE MCIKAY MOJIFOCAMH.

3. ['maBHBIE TIONIIOCA IMPOU3BOJAAT OCHOBHOC MAarHuTHOC I10JIC.

4, PeMOHT MAaIllMH IIOCTOSHHOT'O TOKAa MOJET OBIThH MMPOU3BCIACH JABYMS IIYTSAMHU, KOrjga
MOJIFOCHI MAallIMHBI YAAJICHBI, U ITOJIFOCBI MAIIMHBI HE YAJICHBI.

5. KoanuectBo HaMpsDKCHUA 3aBUCUT OT KOJHUYCECTBA MPOBOAHHUKOB, CKOPOCTH H CHIIBI

MAar"duTHOI'O I10JI4.
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6. 'maBHBIN pacnpeenuTeNbHBINA UT KOHTPOJIHUPYET, 3aIUIIACT, PEryJupyeT OCHOBHBIC
napaMeTpbl TeHepaTopa U pacipeesseT JEeKTPUIecTBo.

7. B reneparopax MocTOSHHOTO TOKA C MapajlIeIbHBIM BO30YXKICHHEM KaTyIIKa COCTOUT U3
BUTKOB IIPOBOJIOKH MaJICHBKOTO JUAMETPa U COSIUHEHHBIX C SKOPEM MapaljieIbHO Harpy3Ke.

8. JIuct peMOHTHBIX pabOT JOJDKEH BKJIIOYATh PETHUCTPAIIMOHHBIN CepTHU(HUKAT MAIIUHBI,
KOJINYECTBO TIOJIOMOK M PEMOHTHBIX paboOT, BCE HEOOXOAMMBIE MaTepUalbl, 3allaCHbIEe YacTH U
KaOeIbHbIe KOMIUIEKTYIOIINE.

9. CymiecTByIOT CHJIOBBIE TPaHC(HOPMATOPHI, TpaHC(HOPMATOPHI IS CIICHHUANBHBIX LENeH U
aBTOTpaHC(HOPMATOPEI.

10. CymiecTByIOT TpH THIA TE€HEPATOPOB TOCTOSHHOTO TOKA: C TOCJIEIOBATEIbHBIM

B036}/)K,I[€HI/ICM, C IMapaJJICIbHbBIM B036Y)KI[€HI/I€M Hn CO CMCIIaHHBIM BO36y>I(I[eHI/IeM.

KonTponbhas padora 2

[IepenummuTe ¥ NTMCBMEHHO NEPEBEAUTE TEKCT HA PYCCKUU SA3BIK.

PROPULSION AUXILIARIES AND PROTECTION

The electric propulsion motor and its shaft bearings, converters, control regulators, transform-
ers, reactor coils and harmonic filters all generate heat that must be continually removed by auxiliary
cooling services. An overtemperature condition must be managed by load limitation or disconnection.

High current electrical components are generally cooled by forced air or by forced air/ water
circulation. In a large propulsion motor an internal shaft-mounted fan circulates air through the rotor
and stator spaces. This air is forced by electric fans to flow through a freshwater cooler, usually
mounted on top of the machine, which removes the heat into the main cooling system.

Stator winding, cooling air and water temperatures are monitored for display in the ECR. Itis
essential that general and hot spot temperature limits are not exceeded.

Large motors and generators have internal electric heaters that are activated when the machine
is disconnected. The requirement is to raise the internal temperature to about 3°C above ambient,
which will prevent condensation settling on the motor insulation. Typically, an anti-condensation
heater rated at about 4 kW at 220 V would be fitted in a large HV machine.

Semiconductor components are particularly sensitive to temperature. In particular, the tem-
perature of large current switching thyristors in the converters must be carefully managed. A perfect
closed switch has no voltage drop across it so its power loss is zero when conducting. A thyristor,
however, develops a small voltage drop (typically up to 2 V) when conducting its current. For a
thyristor carrying an average current of, say, 2000 A, its power loss could be up to 4000 W, which

would rapidly destroy the device unless the internal heat is efficiently removed.
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The instrument used to measure the conductivity is similar to that used in a salinometer. Con-
ductivity is measured in the units of micro-Siemen (pS) with acceptable values of less than 5 pS for
thyristor cooling duty. If the set conductivity limit is exceeded, the test instrument will alarm and trip
conditions, depending on the severity of the fault.

Protection of electrical power components requires that they are operated within their normal
current, voltage and temperature ratings. A special case arises for the protection of large semiconduc-
tors, e.g. thyristors, which can be destroyed by a fast rate of change of voltage and current caused by
rapid switching.

To suppress a rapid overvoltage rise (dv/dt) across a thyristor, an R-C snubber circuit is used.
Its action is based on the fact that voltage cannot change instantaneously across a capacitor. The series
resistor limits the corresponding current surge through the capacitor while it is limiting the voltage
across the thyristor. Significant heat will be produced by the resistor which, in some applications, is
directly cooled by a water jacket.

An in-line inductive effect will limit the rate of change of current (di/dt) through the thyristor.
Special fast-acting line fuses may be used as backup overcurrent protection for the thyristors.

Circuit protection for the electric propulsion units (including excitation and harmonic filters)
principally employs coordinated protective relays that monitor current, voltage, earth leakage and
temperature.

The settings of relay parameter level (overcurrent, undervoltage, etc.) and their tripping times
are critical to the circuit protection under fault conditions. Such settings have been very carefully
matched to the circuit and its components. Confirmation testing of protective relays requires cali-
brated current and voltage injection, which is generally regarded as a specialist task for an outside
contractor. Testing is normally performed during a major survey during a dry-docking period.

1. Answer the following questions:
1. What equipment generates heat that must be continually removed by auxiliary cooling
services?
2. How can an overtemperature condition be managed by?
. What is the way to cool high current electrical components?
. Why is it necessary for large motors and generators to have internal electric heaters?

. What units is conductivity measured in?

3
4
5
6. What happens if the set conductivity limit is exceeded?
7. What is used to suppress a rapid overvoltage rise across a thyristor?
8. Describe the circuit protection for the electric propulsion units.

9. What parameters are critical to the circuit protection?

10. When is testing of protective relays usually performed?
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2. Translate the dialog.
A: | see that cargo winches are not yet mounted. Why so?
B: JleGenku yxe Ha O0OpTY B OyAyT YCTAaHOBJICHBI, KaK TOJIBKO MBI TIOJTYYHM 3JICKTPUUECKYIO
CXEMY HNOJKIHOYCHUA.
A: OK. Are the auxiliary diesel generators in a serviceable condition?
B: /[la, xone4Ho. ['1aBHBINA pacnpeieIuTEIbHbIN IUT YK€ YCTAHOBJIEH U T€HEPATOPhI YK€ ITUTAOT
SHEPTHEH MOTPEOUTEIICH.
A: Glad to hear it. Now, | am going to introduce you our foreman who is responsible for mounting
and adjusting all machinery and systems in the engine room.
B: Ornuuno. JlaBaiite mpoiiieM B MallUHHOE OT/IEJICHHE.

A: Follow me, please.

3. Translate words from Russian into English:

Tpanosas nedenka, NOAKIIOYEHHUE, CyONIOAPSAUNK, HAJEKHBIHM, PYJI€BON IPUBOJI, YBEIUYE-
HHUC TCMIICPATYpPhbl Macjia, HOpHIHCBOfI HACOC, XaJIOBATbCs, aBTOMATHYCCKaAsA ITyCKOBasA CUCTEMA, LU~
JIMHJIPOBAs KPBIIIKA, TIOJHBIA BIIEPE/I, MONIMITHUK CKOJIBKEHHUS, OKCHAIbHO-TUTYH)KEPHBII Hacoc,
cOOpKa 1 HacTpoOIiKa, OXJIKIAIOIIUE HACOCHI, OKOHYATEIbHAsI COOPKA, JIEKTPOCBAPKA, ITOJTHBIH
Ha3a/l, 3alIMTa IIaBHOTO JBUTaTeNs, THAPABINYECKUI HACOC, Iepo Py, OTPaOOTaBUIMHI Map, CH-
cTeMa PY4HOTO yIPaBJICHUs, BUHT PEryJIUPyeMOro Iara, MOIHOCTh TeHepaTopa, YacToTa Bpalle-

HUS, IITUQOBKA, MpecHas BOJIa, ojaya TOIINBa, Oaiep pyJs.

4. Translate sentences from Russian into English:

1. PaboTa Bcex TpaHc(hOpMaTOpOB OCHOBaHA HAa MPUHIUIAX B3AaUMHON MHIYKIINU.

2. I'psi3b, IBIM, )KHP SIBIISICTCS TPUYMHON HETIPABUIBHON pabOTHI SJIEKTPUIECKOTO
YCTPOMCTBA WJIH MOJIOMKH.

3. TpancopmaTopsl UCHOAB3YIOTCS /7Sl YBEIUYEHUS WM YMEHBIIECHUS HAIIPSKEHUS
NIEPEMEHHOTI0 TOKA B LIEIH.

4. Cuctema celbCHH — 3TO CHHXPOHHAs Nlepearonias cucreMa. To OCHOBA IS
000pyI0BaHus1, KOTOPOE KOHTPOJIHUPYET PYJIEBONH MEXaHU3M, pabOTy KOTJIA, CKOPOCTh U
HaIpaBJICHUE IBU)KEHUS CyHA.

5. Bpamatommasicst yacTh reHepaTopa Ha3bIBa€TCsl pOTOP, a HEMOABIKHAS YaCTh — CTATOP.

6. DIEKTPUIECTBO JOCTABIISCTCS JI0 MOTPEOUTENEH ¢ TOMOIIBIO CYAOBOH AIEKTPUIECKOM
LEeMu.

7. ITpoTHBOABIIKYIIAS CUJIa TEHEPUPYETCS B 3JIEKTPOIBUTATENE IOCTOSHHOTO TOKA, KOTIa
KaTYILIKH SIKOPS IEPECEKAIOT SJIEKTPOMArHUTHOE TOJIE.

8. 'enepaTopsl NEpeMEHHOT0 TOKa OOBIYHO OCHALIEHBI MaJIEHBKMMHU BCIIOMOTaTeIbHbIM

TeHepaTOpPOM, Ha3bIBAEMbIM BO3OYIUTEIEM.
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9. DNeKTpOMEXaHMK BCErIa JI0JDKEH MTPOBEPATH TOTOBHOCTH M paboTy
AIIEKTPOOOOPYIOBaHUS, HAOIIOJATh 32 3aITyCKOM M OTKJIFOUEHHEM T'€HEPAaTOPOB U 3JIEKTPOMOTOPOB.
10. Coenunenue B Tpex(azHOM reHepaTope NepPeMEHHOr0 TOKa MOKET ObITh COeAMHEHUEM

TPEYTroOJILHUKOM HJIU 3B€3I[0LIKOI\/'I.

LIxana oyenusanus pe3yibmamos 6blNOIHEHUsL KAHCOOU KOHMPOIbHOU pabombl OCHOBAHA HA
08YX0aNIbHOU cucmeme.

Or1eHKa «3a4TEeH0» BBICTABIISICTCS, €CIM KyPCaHT (CTYACHT) NpaBuiibHO BhimosHuI 41-100%
3aJJaHUH KOHTPOJILHOW paboThI, IECMOHCTPUPYET 3HAHUE U3Y9aeMOT0 MaTepHara, a JOMyICHHbIC He-
3HAYUTENIBHBIC JICKCUKO-TPAMMATHYCCKIE OMIMOKH, HE 3aTPYIHSIIOT KOMMYHHUKAIIHIO.

OreHKa «He3aYTeH0» BBICTABIIACTCS, €CJIM KYPCAHT (CTYJCHT) MPABUIIHHO BBITIOJHUI MCHEE
40% 3amaHuil KOHTPOJIBHON PabOTHI, HE CMOT MPOJIEMOHCTPUPOBATH MOHUMAHUS U3y4aeMOTr0 MaTe-

pHualia, UMeeT KpaiiHe OrpaHUYCHHBIN CIOBApHBIN 3arac.
3.2 Tunossble 32/1aHNS HA KYPCOBYI0O padoTy
JlaHHBIN BU KOHTPOJIS TI0 AUCIHUILINHE HE IPEIYCMOTPEH YUeOHBIM TUTAHOM.
3.3 TunoBble 3a1aHus HA pacyéTHO-TpaduuecKkne padoThI

Z[aHHLIfI BUJ KOHTPOJIA 11O AUCHUIITIMHE HE TPECAYCMOTPECH y‘le6HBIM IIJIAaHOM.
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4 CBEAEHUA O ®OHJAE OHEHOYHbBIX CPEACTB U EI'O COT'JIACOBAHUUN

@oH/1 OLICHOYHBIX CPEJCTB MJisi aTTECTALMH MO JUCHUIUIMHE «/[e1080t aHeAUUCKUL A3bIKY
MIPEACTABISIET COOOM KOMIIOHEHT OCHOBHOM ITpodeccoHaIbHON 00pa30BaTeIbHOM MPOTPaMMEI CIIe-
[yaauTeTa 1Mo crnenraibHocTh 26.05.07 «OkcmyaTamus cyJoBoro 000pya0BaHHs U CPEJICTB aBTO-
MaTHKK (CHeHUATU3aINs POrpaMMbl « IKCILIyaTallHs CYJI0BOT0 000PYI0BaHHUS U CPEJICTB aBTOMA-
TUKIY).

[IpenomaBatenb-pazpadoTunk — Ctynuna JI.I'., kaHaumaT negaroruaeckux Hayk

@DOH/1 OLIEHOYHBIX CPEJCTB PACCMOTPEH U OA00PEH 3aBEAYIOMMUM Kaeapoi 3JIeKTpoodopy-

JO0BaHUA U aBTOMATUKH CYZOB.

3aBenyromnuii kapeapoit é ; - k C.M. Pycakos

@DoH/1 OLICHOYHBIX CPEJCTB PACCMOTPEH U 0A00PEH METOANYECKOM KoMuccuein Mopckoro nH-

ctutyta (nmpotokon Ne 11 ot 15.08.2024 r).

[pencenatens METOANIECKOW KOMUCCHU /\}"m N.B. Bacbkuna
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