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UNIT 1. POWER DISTRIBUTION SYSTEM

Lead-in
Describe what you can see in each photograph.

Vocabulary

main switchboard item equipment connect convey fuse
electrical power  distribution system  emergency generator  supply
circuit breaker transformer  faulty circuit scheme layout
withstand humidity encounter wire load frequency device
Alternating Current (A.C.) Direct Current (D.C.) High/Low voltage (HV/LV)

Pre-reading vocabulary
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Reading
Power Distribution System

The function of a ship's electrical distribution system is to safely
convey electrical power to every item of equipment connected to it.

The most obvious element in the system is the main switchboard.
The main board supplies bulk power to motor starter groups (often part of
the main board), section boards and distribution boards. Transformers
interconnect the HV and LV distribution sections of the system. Circuit
breakers and fuses strategically placed throughout the system automatically
disconnect a faulty circuit within the network.

The main switchboard is placed in the engine control room and from
there engine room staff monitor and control the generation and distribution
of electrical power. It is very important that every engineer has a profound
knowledge of the electrical distribution of the ship's power. The only way
to acquire this knowledge is to study the ship's power diagrams.

Almost all oceangoing ships have an A.C. distribution system in
preference to a direct current D.C. system. Usually a ship's electrical
distribution scheme follows shore practice. This allows normal industrial
equipment to be used after being adapted and certified where and if
necessary, so it can withstand the conditions on board of a ship (e.g.
vibration, freezing and tropical temperatures, humidity, the salty
atmosphere, etc. encountered in various parts of the ship).

Most ships have a 3-phase A.C., 3-wire, 440 V insulated-neutral system.
This means that the neutral point of star connected-generators is not earthed to
the ship's hull. Ships with very large electrical loads have generators operating
at high voltages (HV) of 3.3 KV, 6.6 KV, and even 11 KV. By using these
high voltages we can reduce the size of cables and equipment. High voltage
systems are becoming more common as ship size and complexity increase.
The frequency of an A.C. power system can be 50 Hz or 60 Hz. The most
common power frequency adopted for use on board ships is 60 Hz. This
higher frequency means that generators and motors run at higher speeds
with a consequent reduction in size for a given power rating. Lighting and
low power single-phase supplies usually operate at 220 V. This voltage is
derived from a step down transformer connected to the 440 V system.

Figure shows an HV/LV layout of a ship's distribution system. The
system is called radial, or branching, and it has a simple and logical
structure.



I“‘ ID-

@
3 x 6.6 KV 60 Hz HY MSB
l1 7 7 T l1 |

\ \

Il | | |

EDG

i
®
) 1) )

3x 220V €0 Hz ESB sub 3 x 440V 60 Mz ESB

Figure. HV/LV power system

)

Exercises
Ex. 1. Find the word or the phrase in the text:

Cucrema pacrpeneneHus: MOITHOCTH, AJIEKTPUYECKAsl paclpeaeinTeb-
Hasi CHCTEMa, [epe/laBaTh HSJIEKTPUUECKYI0 HHEPIrHi0, O000pyIOBaHUE,
COCIIMHATh, OYECBUAHBIA 3JIEMEHT, TIJIABHBIA PACIPENCIUTENbHBIA IIINT,
CHa0)kaTh, OCHOBHAs MOIIHOCTh, TpaHC(OPMATOp, BBICOKOE HAMpPsHKEHUE,
HU3KOE HaIpsHKEHUE, aBTOMATHYECKUN BBIKIIOYATENb, MPEI0XPaHUTEINb,
pPa3beaUHATh, HEUCHPABHOCTh IIEMH, KOHTPOJUPOBAaTh, TI'E€HEPUPOBAHUE,
riTyOOKOE 3HaHWE, TOJydaTh 3HAHUS, MMOCTOSHHBIM TOK, TIEPEMEHHBIM TOK,
cCXeMa, CJenoBaTh OeperoBod NpPaKTUKE, T03BOJISATh, aJalTUPOBAHHBIMN,
cepTU(UITMPOBAHHBIN, YCJIOBUS Ha OOpPTYy, BIAKHOCTh, PA3IUYHbIC YaCTH
KopaOJisi, TpexdaszHblii, M30JMpOBaHHAS HEUTpab, T'€HEepaTop, 3a3eMIIEH K
KOpPITyCy CyJIHA, JJICKTpUYECKas Harpy3ka, YMEHBIIaTh pa3Mmep Kades,
YBEJIMYEHHUE pa3Mepa U CIOKHOCTHU CyJIHA, YaCTOTa, UCIOJB30BaHUE HA OOPTY
CyJIHa, TIOCJIEAOBATEIbHOE  COKpAalleHHe, HOMHHAJIbHAs  MOIIHOCTD,
OCBEILICHHE, TIOJTyYCHHBIN U3, PACKIIAJIKA.
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Ex. 2. Answer these questions:

ok wdE

o N

9.

What is the function of a ship’s electrical distribution system?

What is the most obvious element in the system?

What does the main switchboard do?

What are the functions of transformers, circuit breakers and fuses?
Where is the main switchboard placed?

How can engineers acquire the knowledge of the electrical
distribution?

What kind of distribution system do almost all oceangoing ships have?
Why does a ship’s electrical distribution scheme follow shore
practice?

What does 3-phase A.C., 3-wire, 440 V insulated-neutral system mean?

10. Why do ships with very large electrical loads have generators

operating at high voltage?

11.What is the most common power frequency adopted for use on board?
12.What voltages do lighting and low power single-phase supplies need?

Ex. 3. Are the sentences true or false?

1.

The most obvious element in the ship’s electrical distribution system
IS a circuit breaker.

. The main switchboard automatically disconnects a faulty circuit

within the network.

Transformers interconnect the HV and LV distribution sections of
the system.

The main switchboard is placed at the navigating bridge.

Almost all oceangoing ships have D.C. distribution system.

Usually a ship's electrical distribution scheme follows shore practice.
Most ships have a 3-phase A.C., 3-wire, 440 V insulated-neutral
system.

Low voltage systems are becoming more common as ship size and
complexity increase.

The most common power frequency adopted for use on board ships
is 50 Hz.

10. Lighting and low power single-phase supplies operate at 440 V.



Ex. 4. Translate the sentences:

1.

OyHKIMEN DIEKTPUYECKOW PaCHPEACIUTENIBHOM CHUCTEMBI  CyJHA
sBJIsieTcs Oe30MacHas mepeaada dJIEKTPOIHEPTHH K KaKIIOMY JIEMEHTY
000pyI0BaHUs, MOJKIIOYEHHOTO K HEMY.

['11aBHBIN pacnpeAenUTENbHBIA MIUT Pa3MEIIEH B MAallMHHOM OT]IE-
JICHWHW, W TIEPCOHAT KOHTPOJUPYET TEHEPALUMI0 U PaCIpEeIICHUE
AIEKTPOIHEPTUMU.

OueHb BaXHO, YTOOBI KaXKJIBIM HWHXXEHEpP MMeJl TIyOOKOE€ 3HAHUE
CUCTEMBI PACIPEIEICHHUS JIEKTPOIHEPTUH Ha CYIHE.

YacToTa cucTeMbl MUTAHUS IEPEMEHHOTO TOKa MOXKET ObITh S0 miu
60 I'm.

Cucrema Ha3bIBa€TCs paJuaIbHON U UMEET MPOCTYIO U JIOTHYECKYIO

CTPYKTYpY.

Writing

Ex. 5. Write the short summary of the text (10-15 sentences).

Follow the plan:

1.
2.
3.
4.

The function of a ship's electrical distribution system.
The main switchboard.

The distribution system of oceangoing ships.

220V and 440 V systems on board.

Speaking

Ex. 6. Speak on the topic «Power Distribution System>

Listening

Ex. 7. Listen to the text and fill the gaps.

This is program 2 of Videotel series on practical marine electrical

knowledge. The series is made up of 8 programs. Program 2 deals with the

on board ship including its 3 main faults:

and the remedies.

fault, fault, fault

There are many system variations around so it’s most important that

you become familiar with the of electrical system and the



of the main switchboard immediately you join the ship. Pay particular
attention to the layout of the . This study will pay
dividends during the blackout or when troubleshooting cause of the major
breakdown.

Now we must emphasize electrical safety. The
Is “before any work is done on the electrical first isolate the
circuit by removing the supply or locking the circuit
In the open position so that the circuit cannot be energized accidently”.
Then post a warning sign to alert the others the circuit is being worked on.
Then prove the circuit dead with the or an approved line tester.
The switchboard can never be considered dead unless all AC generators
connected to it are stopped, locked off and all other suppliers are
These points can never be emphasized strongly enough. The electrlcal
rescue procedure is described in program 1 of the series.

Ex. 8. Watch the video and answer the questions:
1. What is program 2 about?
2. What is the golden rule of the electrical safety?
3. What is described in program 1 of the series?



Grammar: Present Simple and Present Continuous

A. Complete the sentences. Use Present Simple or Present Continuous.

He always ... to lock the door. (forget)
Those stevedores ... quickly enough! (not work)

.. you ... for anew job? (look)
Why ... he ... the leak? (not mend)
That barrel ... oil! (contain)

.. you ... remember my telephone number? (remember)

| ...a First Aid course at the moment. (do)
Why . he ... to New York so often? (go)

that story. (not believe)
10 The 2nGI Officer ... a good sense of humor. (have)
11. Wait a minute! | ... a shower. (have)
12. He is so untidy! He always ... his clothes and books lying all over
the cabin. (leave)

13. I always ... for identification when a visitor boards. (ask)
14. We ... fire alarm every week. (check)
15. They ... the fire hoses now. (inspect)
16. | ... technical terms for my job once a week. (record)
17. 1 always ... new phrases from the SMCP. (store)

©P°.\'.C”.U‘:'>9°!\’!—‘

B. Put these words in the correct order to make sentences. Put them in
negative and question forms.

we / overhaul / plan / to / engine / the / main.

bad / connection / the / very / is.

the / check / requires / a / blower / careful.

high / motor / revolutions / operating / at / the / is.

are / bearing / the new one / replacing / the / damaged / we / with.

o E

@)

Present Simple or Present Continuous.

Get, receive, obtain, send.

Emergency, disaster, safety, accident.
Correction, mistake, fault, error.

Hull, mast, deck, dock.

Messroom, engine room, galley, cold store.

bR
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UNIT 2. EMERGENCY POWER SUPPLY

Lead-in
Describe what you can see in each photograph.

Emergency power supplies

MSE 3 x 440, B0HE ESE 3 x 440, 80HE

L4 U l
ae | g B
=
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Vocabulary

emergency  power supply  battery  hydraulic accumulator  source
install  provide  maintain  failure  diesel-driven  hand-driven
watertight door  evacuation  require  self-contained  occur
internal combustion engine  hand cranked  blackout permit

Pre-reading vocabulary

power,
emer gencynfa"f;f thust

services ’

following

A g starting st generatorsipmen
§ service €ngine L startusually. - D automatically - : ='*hydraullt: source
t < re mres
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Reading
Emergency Power Supply

An emergency electrical power service must be provided in the event
of a main power failure. This is for emergency lighting, alarms,
communications, watertight doors and other services necessary to maintain
safety and permit safe evacuation of the ship.

Regulations require that the emergency power source is a generator,
batteries or both. The emergency power source must be self-contained and
not dependent upon any other engine room power supply. A battery, when
fully charged, is self- contained. An emergency generator must have an
internal combustion engine as prime mover and have its own fuel supply
tank, starting equipment and switchboard in the near vicinity.

The emergency supply should automatically operate as quickly as
possible but not later than 45 seconds after the failure of the main source of
power. Emergency batteries should be arranged so that they are switched
into service immediately following a main power failure. Emergency
generators can be hand cranked, but are usually automatically started by
compressed air or a battery to ensure immediate run-up following a main
power failure. Other cranking options should be provided to ensure safety,
e.g. cranking by means of the electric starter driven with a set of batteries
or with a hydraulically driven starter accompanied by a hand-driven pump
and hydraulic accumulator.

Although regulations may permit a battery to be the sole source of
emergency power, in practice a suitable battery may be physically very
large and so a diesel-driven generator is usually installed, with its own
starting battery large enough to sustain several consequent starting
attempts or to air start (hydraulic start) supply.

Another set of batteries should also be installed locally to supply
automation, the alarm system, navigation aids and the ship's
communication equipment (such as GMDSS).

On passenger ships, SOLAS Chapter 11-1, Part D, requires that the
primary emergency power supply is provided by a diesel-driven generator
for up to 36 hours (18 hours for non-passenger vessels). In addition, an
emergency transitional battery must also be installed to maintain vital
services (mainly lighting) for a short period - typically a minimum of 3
hours. This emergency battery is to ensure that a total blackout cannot
occur in the transitional period between loss of main power and the
connection of the emergency generator.

12



The emergency power system must be ready and available at all
times and this level of reliability requires special care and maintenance.
The system must be tested at regular intervals to confirm that it does
operate correctly. The testing is normally carried out during the weekly
emergency fire and boat drill practice sessions.

Exercises
Ex. 1. Find the word or the phrase in the text:

ABapuitHoe 3JEKTpPOCHAOXKEHHUE, JOJDKHO OBITh oOecredeHo, cOoit
JIEKTPONIUTAHUS, aBapUHWHOE OCBEIIEHUE, BOJOHEIPOHUIIAEMasi JBEPb,
OCYIIECTBIIATh OE30MMACHYIO 3BaKyalllio, HICTOYHHK aBaApPUWHOTO SJIEKTPO-
NUTaHWS, ABTOHOMHBIN, 3aBHCETh OT, IMOJHOCTBIO 3apsiKEH, JBUTATEIb
BHYTPEHHETO CTOpaHuWs, TOIUIMBHBIM Oak, 0O0OpyJOBaHWE, B HEMOCPE-
CTBEHHOW OJM30CTH, TEPEKI0YaTh, C PYYHBIM pPBIYATOM, HE3aMEIJIH-
TEIbHOE BKIIOUEHHE, OO0eCmednTh O€30MacHOCTh, THUAPOAKKYMYISITOD,
CIMHCTBCHHBI MCTOYHUK, MOAXOMSIINN, C MU3EIbHBIM MPUBOJOM, yCTa-
HaBJIMBaTh, JOCTATOYHO OOJBINOW, BBIACPKUBAThH, IMOMBITKA, aBapUiHAS
CUTHAJIM3allvs, CPEACTBAa HABUTAIIUH, KXKU3HEHHO BaXHOE O0OpYIOBaHHE,
MOJTHOE OTKJIFOUEHHE DJJICKTPHYECTBA, CIy4aThCs, IOTEPS OCHOBHOTO
WCTOYHHKA MUTAHMSI, COSTUHEHNE, TOJDKEH OBITh TOTOB M JIOCTYTEH, YPO-
BEHb HAJIC)KHOCTH, PEMOHT U 00CITyKUBaHHUE.

Ex. 2. Answer these questions:

When do we need an emergency electrical power service?

What is an emergency power source according to regulations?

Describe the requirements for the emergency power source.

When should the emergency supply start to operate automatically?

Can emergency generators be hand cranked?

Why do we need cranking options?

Is it possible to have a battery as the sole source of emergency

power?

8. How many hours of emergency power supply should the diesel-
driven generator provide on passenger and non-passenger vessels
according to SOLAS?

9. Why is there a need of an emergency transitional battery?

10. When is the testing of the emergency power system carried out?

NoGRkowodPE
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Ex.3. Are the sentences true or false?

1. An emergency electrical power service must be provided during a
dry docking period.

2. The emergency power source must be self-contained and not
dependent upon any other engine room power supply.

3. Emergency generators must be hand cranked.

4. A diesel-driven generator is usually installed with its own starting
battery large enough to sustain several consequent starting attempts.

5. The primary emergency power supply is provided by a diesel-driven
generator for up to 3 hours.

6. The emergency battery is to ensure that a total blackout cannot occur
in the period between a momentary loss of concentration and electric
shock.

7. The emergency power system doesn’t require special care and
maintenance.

Ex.4. Translate the sentences:

1. ABapuiiHO€ DJJIEKTPOCHAOXEHHUE MJOJDKHO OBITh O0OEcredeHo s
opraHu3anuu 0e30macHoOM 3BaKyaluu ¢ MOPCKOTO CyaHA.

2. llpaBmiia TpeOyrOT, dYTOOBI aBAapUHHBIM HWCTOYHHKOM IHTAHUS
SIBJSUTHCH TeHEepaTop, OaTapeu WK TO U APYTOe.

3. ABapuilHBIM UCTOYHUK MUTAHUS JOJKEH CpadoTaTh aBTOMAaTHYECKH,
HE TMMO3/JHee, YeM 4epe3 45 CeKyHJ IMOCie BBIXOJa M3 CTPOSi OCHOB-
HOTO UCTOYHMKA ITUTAHUA.

4. Habop Oarapeil M0bKeH OBITh YCTAHOBIICH JIJISI DJIEKTPOCHAOKEHUS
aBTOMATUKH, CHCTEM AaBapUWHON CUTHAIM3allUM, HAaBUTAIIMOHHBIX
CPEIICTB B 00OPYOBaHUS CBSI3U CyIHA.

5. Cucrema aBapuilHOTO SJIEKTPOCHAOKEHUS JOJDKHA TECTHPOBATHCS
PETYISPHO BO BPEMS POTHUBOIIOXKAPHBIX YUCHUM.

Writing
Ex. 5. Write the short summary of the text (10-15 sentences).
Speaking

Ex. 6. Speak on the topic “Emergency power supply”.
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Listening
Ex. 7. Listen to the text and fill the gaps.

1. This is a typical radio AC distribution system. Its basic function is

2. Protection is provided by

3. Each circuit breaker or fuse in the system is designed to

4. Whatever the design layout of your main switchboard may be, you
will have

5. Then there are

6. Many configurations are in use and in most cases the controls for
synchronizing alternators will be found on these panels such as

7. In addition there will be

8. The output of the electrical system is then monitored by

9. The health of the distribution system insulation is monitored by

10. The emergency switchboard is a

11. The metering system inside the switchboard are fed by

12. Then the terminals of the current transformer must be shorted out. If
this is not done,

Ex. 8. Watch the video and answer the question:

1. What is the basic function of AC distribution system?

2. What power does it provide?

3. What components can be found on the layout of the main
switchboard?

15



Grammar: Future Simple, going to and Present Continuous

A. Complete the sentences. Use Future Simple, going to or Present

W =

'—‘LOPO.\‘.C”.U"

NogabkwdE

O

NogabkowdE

Continuous.

You ... time to look around the town. (not have)
| have already talked to the engineer about the problem. He ... the
spare parts tomorrow. (order)
I’d like to help, but I can’t. I ... with loading all day. (help)
Hey! Do you want to come ashore with us? We ... Yokohama when
we are in port tomorrow.
Please, lend me some money. | ... you back tomorrow. (pay)
| ... Mr Jones at 3 pm this afternoon. (meet)
What time ... you ...? (leave)

.. the documents. (check)

. afiredrill in 2 days. (do)

O I don t have time to go to the post office. ... you ... these letters for

me? (post)

. Put these words in the correct order to make sentences. Put them in

negative and question forms.

new / they / install / are / bridge / a / computer / going to / on / the.
tomorrow / pieces / will / cut / pipe / he / into / two.

4" [ is / maintain / going to / the / all / deck / engineer / machinery.
plugging / they / the / scuppers / are / the / on / deck.

is / off / all / wiping / A.B. / dirt / internal / parts / to remove / now.
fuel / he / testing / for / quality / samples / is.

We / rust / remove / pipes / mud / will / and / from / the / in / 2 hours.

. Circle the odd one out. Write a sentence with the circled word. Use

Future Simple, going to or Present Continuous.

Whistle, propeller, alarm, bell.
Coastguard, surveyor, lighthouse, pilot.
Voyage, journey, trip, entry.

Clean, destroy, polish, tidy.

Cut, divide, slice, join.

Record, register, buy, log.

Send, Haul, tow, drag.

16



UNIT 3. INSULATED AND EARTHED NEUTRAL SYSTEM

Lead-in

Describe what you can see in each photograph.

Vocabulary
earth conductor insulated neutral point  fault current
circuit  hull substitute ashore ground resistor impedance

priority  requirement  essential event flow allow
insulation  electricshock  prevent  bonding similar loose

Pre-reading vocabulary

shown

» @
break = S”':’E"’stz;::-cé‘s occur__
impedance &~ %Y U connected |
# 2 essentlal , Uﬂ neUtra
§ Figure me a|_= O '"g ship’s

faults :d
equmgn_tm S ue.

fault €2 rth
2 conductor current

boardnormally electrical Parts
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Reading
Insulated and Earthed Neutral Systems

An insulated system is one that is totally electrically insulated from
earth. By absence of the earth on board of a ship, the ship's hull can be
used as a substitute for the earth.

An earthed system has the supply neutral point connected to earth.

Shipboard main LV systems at 380 V AC and 440 V AC are
normally insulated from earth (ship’s hull), although earthed neutral
systems can also be encountered. Similar systems ashore are normally
earthed to the ground. HV systems (>/=1000 V) are usually earthed to the
ship’s hull via a neutral earthing resistor (NER) or through a high
impedance transformer to limit earth fault current.

The priority requirement on board ship is to maintain continuity of
the electrical supply to essential equipment in the event of a single earth
fault occurring.

A circuit consists of two parts shown in Figure (a):

— conductor, which carries current through the circuit;
— insulation, which keeps the current inside the conductor.

Three basic circuit faults that can occur are shown in Figure (b):

— an open-circuit fault is due to a break in the conductor, as at A. so
that current cannot flow;

— an earth fault is due to a break in the insulation, as at B, allowing the
conductor to touch the hull or an earthed metal enclosure;

— a short-circuit fault is due to a double break in the insulation, as at C,
allowing both conductors to be connected so that a very large current
by-passes, or short-circuits, the load.

Conductor
G Insulation Load G -~ Load

- -

_ B
i Earth _:;)_ Earth

(a) (b)

Figure. Circuit faults
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The size of fault current that will occur depends on the overall
impedance left in the circuit under fault conditions.

The majority of earth faults occur within electrical equipment due to
an insulation failure or a loose wire, which allows a live conductor to come
into contact with its earthed metal enclosure.

To protect against the dangers of electric shock and fire that may
result from earth faults, the metal enclosures and other non-current
carrying metal parts of electrical equipment must be earthed. The earthing
conductor connects the metal enclosure to earth (the ship's hull) to prevent
it from attaining a dangerous voltage with respect to earth. Such earth
bonding of equipment ensures that it always remains at zero volts.

Exercises
Ex. 1. Find the word or the phrase in the text:

N3omupoBaHHbIN, 3a3eMJIEHHAsE HEUTpaJib, OTCYTCTBUE, KOPIYC CYAHA,
3aMEHUTENb, HyJI€Bas TOUYKA, COCAUHSTH, HU3KOBOJIbTHASI CUCTEMA, MTOXOXKHUH,
Ha Oepery, pe3uCTOp UeNH 3a3eMIICHUS HEWTpajad, COMPOTUBIICHUE,
TpaHchopMaTop BBICOKOTO COIPOTHBIICHUS, OTPAaHUYMBATH, TOK 3aMbIKaHUS
Ha 3€MIII0, MPHUOPUTETHOE TpeOoBaHME, OOECIEYNBATh HENPEPHIBHOCTD,
ANIEKTPOCHAOKEHNE, HEO0OXOAMMOE OO0OpYAOBaHHE, B CIIydae, CIydarhbCs,
LeMb, MPOBOJHUK, U30JIATOP, HEUCIPABHOCTh IIEMH, OOPBIB 3JIEKTPUUECKOM
LENW, Teub, 3aMbIKAHME HAa 3E€MJII0, KOPOTKOE 3aMblKaHUE, Harpyska,
NOBPEXXJICHUE H30JISILIMM, CJIad0€ COEOUHEHHE IIPOBOJIOB, IO3BOJIATH, 3a-
3eMJICHHBIA METAUIMYECKUNA KOPITyC, 3allUIIaTh, OMACHOCTb, MOPAKEHUE
AIIEKTPUYECKUM TOKOM, IPEJOTBPATUTD, IOTY4YaTh, COSTUHEHHUE, OCTABAThCSL.

Ex. 2. Answer these questions:

What is the insulated system?

What can be used as a substitute for the earth on board of a ship?
What is the earthed neutral system?

What equipment can be used to earth HV systems to the ship’s hull?
What is the priority requirement on board ship?

How many parts does the circuit have?

Describe three basic circuit faults.

What influences the size of fault current?

ONO RO E
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9. What are the main reasons of the majority of earth faults?
10. What should be done to protect against the dangers of electric shock
and fire that may result from earth faults?

Ex. 3. Are the sentences true or false?

=

There are two basic circuit faults.

2. The priority requirement on board ship is to maintain continuity of

the electrical supply to essential equipment in the event of a single

earth fault occurring.

A circuit consists of a conductor, insulation and the ship’s hull.

4. An earth fault is due to a double break in the insulation allowing the
conductor to touch the hull or an earthed metal enclosure.

5. The majority of earth faults occur within electrical equipment due to
conductor, which carries current through the circuit.

6. To protect against the dangers of electric shock and fire that may

result from earth faults, the metal parts of electrical equipment must

be earthed.

w

Ex. 4. Translate the sentences:

1. DnekTpuueckas IENb COCTOUT M3 JABYX 4YacTe€: NPOBOJHUKA U
M30JIITOPA.

2. N301upoBaHHOM CHCTEMOH SBISETCS Ta, KOTOpAs SICKTPUUYCCKH
MOJTHOCTBIO U30JIMPOBAHA OT 3EMIIH.

3. 3a3zeMJIeHHas CHUCTeMa MMEET HYJIEBYIO TOUYKYy (HEUTpasib), coeau-
HEHHYIO C 3€MJIEH.

4. BBICOKOBOJIbTHBIE CHUCTEMBI 3a3eMJIEHBI K KOPIYyCy CyJHa C IIO-
MONIBIO pE3UCTOpa IEeNU 3a3eMJICHHUS] HEUTpaM WIA TpaHC-
dhopmMaTopa BEICOKOTO COMMPOTUBIICHUS.

5. OOpbIB DJEKTPUYECKOM IIEMM MPOMCXOJAUT M3-3a IIOJIOMKH B
MIPOBOJIHUKE TaK, YTO TOK HE MOKET T€Ub.

6. BOJBIIMHCTBO 3aMBbIKAHHWI Ha 3€MITIO MPOUCXOAST BHYTPH AJIEKTPO-
000pyIOBaHUS W3-3a MOBPEXKIACHUS WM30JISIIIUN WK CIA00TO COeu-
HEHUS MPOBOJIOB.

Writing

Ex. 5. Write the short summary of the text (10-15 sentences).
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Speaking

Ex. 6. Speak on the topic «Insulated and Earthed Neutral Systems».

Listening

Ex. 7. Listen to the text and fill the gaps.

1.

2.

~

The insulation of the entire system is monitored by an
earth meter and earth fault lamps.
When a fault appears the and

are switched off one by one until the fault indication
disappears on the board.

And the Is posted on the isolator switch that the circuit is
being worked on.
First check the meter for the correct , then check for 2 good

earths, then all 3 phases should be checked even if the phase
in the motor are electrically connected.
Having found the earth fault on all 3 cable ends, the

must now be disconnected from the motor so they can be
tested separately.

A of the connection of the feeder cables and the terminal
box prior to disconnection will correct reconnection after
the investigation.

This shows normal condition, no earth fault there.

A in the insulation has caused the to touch the
casing of the terminal box.

The fault is quickly by cutting the cable where the

insulation is damaged and stripping back the wire for the straight
connection to be fitted on both ends.

10. Alternatively if the cable is enough cut off the damaged

section and reconnect the cable to the terminal.

11. Having completed the repair check the joint for the

Ex. 8. Watch the video and answer the question:

1.

2.
3.

What equipment monitors the insulation resistance of the entire
system?

What equipment is used to check the circuit?

Describe the procedure for investigation an earth fault.
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Grammar: Present Perfect and Past Simple

A. Circle the most appropriate tense, Present Perfect or Past Simple.

1.

w

7.

8.

9

The rain has stopped / The rain stopped half an hour ago but the
crew hasn’t started / the crew didn’t start loading yet.

Have you seen / Did you see the whales when you have been / you
were on watch?

Have you met / Did you meet the superintendent before?

Why do you feel you could do this job? — Well, | have done / | did
similar jobs before.

He has hurt / He hurt his back last month, so | heard. — Yes, he has
fallen / fell off a ladder.

Have you already checked / Did you check the fire fighting
equipment?

They still haven’t sent / They didn’t send us details of the training
course.

He hasn’t checked / He didn’t check the davits yet.

| have just seen / | saw him in the messroom.

11. The crew didn’t receive the wages they have expected / they

N =

ok

bR

expected from the shipping company three months ago

. Put these words in the correct order to make sentences. Put them in

negative and question forms.

removed / valve / have / they / just / that / faulty / fuel.

refilled / cylinder / that / tank / and / we / measured / the / pressure.
the / mechanism / engineer / has / 3" / lubricated / all / parts /
moving / of / already.

yet / our / these / for / electrician / hasn’t / cables / faults / checked.
Bosun / grinder / before / the surface / with / the / grinded / painting.

. Circle the odd one out. Write a sentence with the circled word. Use

Present Perfect or Past Simple.

Distress, joy, grief, upset.
Wound, bondage, sprain, bruise.
Salary, wage, job, payment.
Help, prohibit, deny, ban.
Expect, anticipate, hope, fail.
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UNIT 4. SIGNIFICANCE OF EARTH FAULTS

Lead-in

Describe what you can see in each photograph.

Earth fault indication

5

Vocabulary

significance
cause
trip

insist

earth fault
hazardous  protective
arcing intend continuity
reduce  flammable

Pre-reading vocabulary
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Reading
Significance of earth faults

If a single earth fault occurs on the live line of an earthed distribution
system it would be the equivalent to a short-circuit fault across the
generator through the ship's hull. The resulting large current would
Immediately cause the line protective device (fuse or circuit breaker) to trip
out the faulty circuit. The faulted electric equipment would be immediately
isolated from the supply and so rendered safe. However, the loss of power
supply could create a hazardous situation, particularly if the equipment was
classed essential, e.g. steering gear. The large fault current could also cause
arcing damage at the fault location.

By contrast a single earth fault “A” occurring on one line of an
insulated distribution system will not cause any protective trip to operate
and the system would continue to function normally as shown in Figure.

L1 L1
Fuses Earth fault Fuses Earth fauit

Loads

G

C | Lo

B -
Earth fault

L2

Earth fault path

Figure. Double earth faults in an insulated systems

This is the important point: equipment continues to operate with a single
earth fault as it does not provide a closed circuit so no earth fault current
will flow.

If a second earth fault at “B” occurs on another line of the insulated
system, the two faults together would be equivalent to a short- circuit fault
(via the ship's hull) and the resulting large current would operate protection
devices and cause disconnection of perhaps essential services creating a
risk to the safety of the ship.

An insulated distribution system therefore requires two earth faults
on two different lines to cause an earth fault current to flow.
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An insulated system is, therefore more effective than an earthed
system in maintaining continuity of supply to essential services, which is
why it is used for most marine electrical systems.

Regulations insist that tankers have only insulated distribution
systems. This is intended to reduce danger from earth fault currents
circulating in the hull within hazardous zones, which may cause an
explosion of the flammable cargo.

An earth fault monitor should be fitted to the main and emergency
switchboards to indicate the presence of an earth fault on each isolated
section of a distribution system.

Earth indication lamps have been the most common method used for
many years and are an inexpensive installation that is easy to understand.

Exercises
Ex. 1. Find the word or the phrase in the text:

3HaYMMOCTh, 3aMbIKAaHUE Ha 3EMIII0, CITy4aThCsl, KOPOTKOE 3aMbIKAHUE,
KOpITyC CyJHA, TOK, HEMEIJEHHO, 3alllUTHOE YCTPOWMCTBO, MPEAOXPAHUTEID,
aBTOMAaTUYECKUM BBIKIIIOYATENb, OTKIIOYAaTh, HEHCIIPaBHas lenb, 000-
PYJOBaHUE, W30JUPOBaTh, UCTOYHHUK IMMUTAHMS, OOE30MaCHUTh, MOTEPS] MOIII-
HOCTH, CO3/1aBaTh OMACHYIO CUTYallUIO, CYIIECTBEHHBIU, PYJIEBON MEXaHU3M,
UCKPEHUE/TOPEHHE, MECTO TOBPESKICHUS, W30JUPOBAaHHAS pacIpe/eu-
TeJIbHAs CUCTEMA, TIPOA0IKATh (PYHKIIMOHUPOBATh, OOECIIEYNBATh, T€Ub (TOK),
OTKJIFOYEHHUE, CIIEIOBATENILHO, TPeOOBaTh, MOMJIEPKUBAHUE HEMPEPHIBHOCTH
NUTaHUs, MpaBWiIa/TpeOOBaHUs, MPEAHA3HAYATHCS, YMEHbIIATh OMACHOCTD,
UPKYJIMPOBATh, B3PBIB, JIETKOBOCIUIAMEHSIIOIIMNCS TPY3, MOHUTOD, JOJKEH
ObITh YCTaHOBJICH, MOKa3bIBaTh, HAJMYWE, UHIUKATOPHAs JiamIia, oOlepac-
MPOCTPaHEHHBIA METO/I, HEAOPOrasi yCTaHOBKA.

Ex. 2. Answer these questions:

1. What is the equivalent of a single earth fault on the live line of an
earthed distribution system?

What process would a single earth fault cause?

What could cause the large fault current?

Does the equipment continue to operate with a single earth fault?
Does the equipment continue to operate with the two faults together?

Ok whn
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What distribution system is used for most marine electrical systems?
Why?

What distribution system should tankers have according to
regulations? Why?

What should be fitted to the main and emergency switchboards to
indicate the presence of an earth fault?

What is the most common method used for the earth fault
indication?

Ex.3. Are the sentences true or false?

o B

A single earth fault occurring on one line of an insulated distribution
system causes the line protective device (fuse or circuit breaker) to
trip out the faulty circuit.

The large fault current could cause arcing damage at the fault
location.

An earthed distribution system requires two earth faults on two
different lines to cause an earth fault current to flow.

An insulated system is less effective than an earthed system.

An insulated distribution system is intended to reduce danger from
earth fault currents circulating in the hull within hazardous zones.
Earth indication lamps are an expensive installation that is difficult to
understand.

Ex.4. Translate the sentences:

[ToTepst 3JEKTPONUTAHUS MOXKET CO3/1aTh ONACHYIO CHUTYAIHIO IS
00OpyI0BaHUS Cy/IHA.

Tok KOpPOTKOTO 3aMBIKaHHWS MOXET BBI3BaTh HCKPEHHUE B MeECTe
TTOBPEXKICHHSI.

CrnenoBareiibHO, 00OpPYJOBaHHE TMPOJOJDKAET pPabOTaTh C OJIHUM
3aMBIKAaHUEM Ha 3eMITIO, B CHCTeMa (YHKITMOHUPYET HOPMAJILHO.
W3onupoBaHHasi pacrpenenuTeNIbHas CUCTeMa HCIIONIb3yeTCs IS
OOJIBIIMHCTBA MOPCKUX JJIGKTPUUYECKUX CHUCTEM, TaK Kak OHa Ooiee
s deKkTrBHA, YeM 3a3eMJICHHAS CUCTEMA.

W3onupoBanHasi pacrpeienuTelbHas CUCTeMa IMpeaHa3HaYeHa IS
YMEHBIIIEHUS OMACHOCTH OT TOKOB KOPOTKOTO 3aMBIKAHHS B OTIACHBIX
30HaX, YTO MOXET MPHUBECTH K B3PBIBY JIETKOBOCIIAMEHSOIIETOCS

rpys3a.
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6. MoHutop mOKEH OBITh YCTAaHOBJICH Ha TJABHOM W aBapHITHOM

PaclpCACINTCIIbHBIX NIUTAX, YTOOBI YKa3aTb Ha HAJIMYHUC 3aMbIKaHU S
Ha 3€MJIIO.

Writing

Ex. 5. Write the short summary of the text (10-15 sentences).

Speaking

Ex. 6. Speak on the topic « Significance of earth faults».

Listening

Ex. 7. Listen to the text and fill the gaps.

1.

N

~No o

oo

An causes the loss of service in this

case of motor.

And the isolated switch is locked in the “ ” position.

First each phase is checked for the presence of voltage both between
and between and :

Then each phase is checked by an to

earth and then for

Remember you always check for

There may be more than one causing the

The fault may be in the but more often it’s found in the
Now the cable is cleaned.
The connection is remade making sure that the connection is clean

and

Ex. 8. Watch the video and answer the questions:

1. What fault was illustrated in this video?

2.

How many faults can cause the breakdown?

3. What caused the fault in this video?
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Grammar: Present Perfect and Present Perfect Continuous

A. Complete the sentences. Use Present Perfect or Present Perfect

bW e

7. ...

8.

9.

Continuous.

Is Henry still working? — No, he ... (finish/already).
How long ... (you / know) him? — Oh, for about ten years.
I’m sorry I’m late. ... (you / wait) long?
How many times ... (you / be) to the Far East? — Several times.
What ... (you / do) this morning? - I ... (paint) the bulkheads. I’ll be
finished this afternoon.
Why are you sweating so much? — Oh, | ... (work out) in the gym for
the past two hours.

(you / phone) the office yet? — | ... (try) for an hour but | can’t get
through.
Come quickly! There ... (be) an accident. Peter ... (break) his leg.
There you are! | ... (look) for you for ages!

10. | wonder what they are discussing at the meeting. They ... (talk) for

w N

Sk wnE

hours.

. Put these words in the correct order to make sentences. Put them in

negative and question forms.

water / the / drained / manifold / motorman / has / all / from / the /
scavenge.

have / aligning / the / crankshaft / they / all / morning / been.

| / already / cover / bolted to / the / the / cylinder / have.

the / for 2 hours / 2" / been / fixing / the / fuel / pump / engineer /
has / high / pressure.

fire / he / flange / connected / the / hose / to / the / has.

. Circle the odd one out. Write a sentence with the circled word. Use

Present Perfect or Present Perfect Continuous.

Hoist, lift, drop, raise.

Fix, repair, mend, damage.
Navigate, stop, steer, direct.

Dead, rescued, recovered, saved.
Binder, rope, folder, manual.
Water, extinguisher, blankets, fire.
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UNIT 5. DISTRIBUTION CIRCUIT BREAKERS AND TRANSFORMERS

Lead-in

Describe what you can see in each photograph.

Power transformers connection

Vocabulary

remove capacity snap quench negligible adjacent tightness
rapidly arc arcchute arcsplitter winding feeder deposit
moulded-case adjustable replacement cover dust resistance
coil  springclosing gear  reliable  maintenance  enclosure brush

Pre-reading vocabulary
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Reading
Distribution circuit breakers

The function of any circuit breaker (CB) is to safely make onto and
break open the prospective short-circuit fault current expected at that point
in the circuit. The main contacts must open rapidly while the resulting arc
Is transferred to special arcing contacts above the main contacts. Arc
chutes with arc splitters quickly stretch and cool the arc until it snaps. The
CB is open when the arc is quenched.

Feeder and distribution circuits are usually protected by moulded-
case (MCCB) or miniature (MCB) circuit breakers.

MCCBs. These are compact air circuit breakers fitted in a moulded
plastic case. They have a lower normal current rating (50-1500 A) than
main breakers and lower breaking capacity. They usually have an
adjustable thermal overcurrent setting and an adjustable or fixed magnetic
overcurrent trip for short-circuit protection built into the case. An
undervoltage trip coil may also be included within the case. Operation to
close is usually by a hand-operated lever, but motor-charged spring closing
gear can also be fitted. MCCBs are reliable, trouble free and require
negligible maintenance. MCCBs can be used for every application on
board ship, from generator breakers to small distribution breakers.

MCBs. These are very small air circuit breakers fitted in moulded
plastic cases. They have current ratings of 5-100 A and generally have
thermal overcurrent and magnetic short-circuit protection. They have a
very limited breaking capacity (about 3000 A) and are commonly used in
final distribution boards instead of fuses. The DB is supplied via a fuse or
MCCB with the required breaking capacity. MCBs must be replaced if
faults develop — no maintenance is possible.

Transformers

Electric generation on board ship is typically at three-phase AC, 440 V,
60 Hz, while fixed lighting and other low power loads are supplied with 220 V
AC single-phase from very efficient static transformer units. Ships with HV
generation require three-phase transformers to supply the LV engine room
and accommodation sub-switchboards, e.g. using 6600/440 V units.

The transformers are generally air cooled and mounted in sheet steel
enclosures that are often located adjacent to the main switchboard. Three-
phase 440/220 V lighting transformers are usually composed of 3 separate
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single-phase units interconnected to form a three-phase arrangement. This
enables easy replacement of a single-phase unit if it develops a fault.

At regular specific intervals, transformers must be switched off,
covers removed and all accumulated dust and deposits removed by a
vacuum cleaner and suitable brushes. Windings must be inspected for any
sign of damage or overheating. Winding continuity resistance values are
measured, recorded and compared with each other for balance. Cable
connection must be checked for tightness.

Exercises
Ex. 1. Find the word or the phrase in the text:

a) pacrnpe/eleHre, aBTOMAaTHYCCKUN BBIKITIOYATENb, (DYHKIMS, mpe-
pbIBaTh, TOK KOPOTKOT'O 3aMbIKaHMS, OBICTPO, AJIEKTpUUECKasl Jayra, rnepe-
JlaBaTh, UICKPEHUE/TOPEHNUE KOHTAKTOB, TyTrOracUTe/IbHAs KaMepa, TyroBbIe
pa3BETBUTENHU, PACTATUBATH, OXJaXKJaTh, OCThIBaTh, BCTaBaTh Ha MECTO,
racuTh, NMUTATENb/PUAEP, paclpeieUTeIbHbIE CETH, 3allUIlaTh, aBTOMa-
TUYECKUU BBIKJIFOYATEIh B JIUTOM KOPITyCE, MUHUATIOPHBIN BHIKJIIOYATENb,
YCTAHOBJICHHBIN, OTKJIIOYAIOIIAsi CIIOCOOHOCTH/MOIIHOCTh MEPEKIIOUCHHUS,
peryJUpyeMblid, TEIJIOBOM, TOK MEPErpy3KH, YCTAaHOBKH/HACTPOMKH, Mar-
HUTHBIH, 3aIIUTa OT KOPOTKOTO 3aMbIKaHWS, OTPAHUYCHHBINA, TOHWKEHHOE
HaIpsOKEHUE, KaTyIIKa OTKJIIOYEHHS, BKIIOYATh/COJEpPkKaTh, PyYHOU PBhI-
yar, 3apspkaeMasi OT MOTOpa, NMPYKUHHBIA MEXaHW3M, HaJIeKHbIN, Oecre-
peOoliHbIi, TpeOoBaTh HE3HAYMTEIBHOTO TEXHUYECKOTO OOCIyXKHUBaHUA,
NpUMEHEHUE Ha OOpPTy, aBTOMATUYECKHUI BBIKJIIOYATEIh F€HepaTropa, HO-
MUHAJIBHBIN TOK, BMECTO, TIPEIOXPAHUTEINb, MTUTATHCS Yepes3, TPeOyeMbIid,
3aMEHATh, HEUCIIPABHOCTb.

b) Tpancdopmarop, NPOM3BOACTBO 3JIEKTPOSHEPIUH, TpeX(a3HbIi,
MIEPEMEHHBIN TOK, OCBEIIEHUE, Harpy3ka MaJlol MOITHOCTH, OJHO(a3HBIM,
TpaHc(hopMaTopHbIi OJIOK, CHA0XKATH/MIUTAaTh, CTAILHOW KOPITYC, COCTOSITh U3,
OTJCNIbHBIN, OOBEIMHEHHBIN, MEXaHU3M, BBIKIFOYHMTH, KPBIIIKA, CHSTH/y/a-
JUTh, THUIb U OTJIOKEHHUSA, IIETKa, OOMOTKA, MpPOBEPSTh, MPU3HAKHU IIO-
BPESKIICHUS WU MIEpErpeBa, N3MepsITh, FEPMETUIHOCTb.

Ex. 2. Answer these questions:

1. What is the function of any circuit breaker?
2. What is the function of arc chutes and arc splitters?
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3. What is MCCB? What is MCB? What do they protect?
4. Describe MCCBs.

5. Describe MCB.

6.
7
8
9.
1

Can MCCB be used for every appliance on board ship?

. What should you do if faults develop in MCB?
. What is a typical electric generation on board ship?

Where can you find transformers on board ship?

0. Why do we need 3 separate single-phase units interconnected to

form a three-phase arrangement?

11. What maintenance do transformers need?

Ex. 3. Are the sentences true or false?

1. The circuit breaker is closed when the arc is quenched.
2.
3. MCCBs are very small air circuit breakers fitted in moulded plastic

Feeder and distribution circuits are usually protected by transformers.

cases with current ratings of 5-100 A.

MCCBs are reliable, trouble free, require negligible maintenance and
can be used for every application on board ship.

MCBs have a very limited breaking capacity and are commonly used
in final distribution boards instead of fuses.

MCBs can be fixed if faults develop.

Electric generation on board ship is typically at three-phase AC, 440 V,
60 Hz.

The transformers are generally located adjacent to the main
switchboard.

Once a month, transformers must be switched on and windings must
be inspected for any sign of damage or overheating.

Ex. 4. Translate the sentences:

1.

2.

3.

DyHKIIHEH 11000r0 aBTOMaTUYECKOTO BBIKJIFOYATEIIS SBJISICTCS 3alllu-
Ta OT KOPOTKOT'O 3aMbIKaHHUSI.

dunep U pacrpeeauTeIbHbIe eNH 3alUIIeHbl aBTOMATHYECKUM
BBIKJIFOYATEJIEM B JINTOM KOPIYCE 1 MUHHMATIOPHBIM BBIKITIOUATEIICM.
ABTOMAaTUYECKHE BBIKIIOUATENIM B JIMTOM KOPITyCE€ UMEIOT PeryJiu-
pyeMble HAaCTPOMKH TOKa TMEpPerpy3kd U MOTYT OBbITh MCIOJIb30BaHbI
JU1s 000py0BaHUs HA OOPTY CyAHA.

OHu HajexXHbI, OeciepeOOHBI U TPEOYIOT HE3HAUUTEIIBHOTO TEXHU-
YECKOI'0 0OCITyKUBaHHS.
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5.

MuHuaTIOpHBIC BBIKITIOYATENId WMEIOT OTPAaHUYCHHYIO  OTKJIIO-
qaromyw crnocodHocTh (0k010 3000 A) u 0OBIYHO HCIIONB3YIOTCS B
pactpeeUTeIbHBIX MMTaX BMECTO MPEAOXPAHUTEIICH.

Tpexdazupie TpaHchOpPMATOPBI COCTOSAT M3 TPEX OTACIBHBIX OJIHO-
(a3HBIX OJIOKOB, COCTMHEHHBIX MEXy COOOH, AJIs JIETKOM 3aMEHBI B
Clly4ae HeUCIPaBHOCTH.

. Uepes omnpeieieHHbIE TPOMEXYTKH BPEMEHU TpaHC(HOPMATOPHI J10J1-

’KHBI OBITH BBIKJIFOYCHBI, KPBIIIKKW CHATHI, 4 IIbLJIb U OTJIOXKCHUA Yy/a-
JICHBI C IIOMOIIBIO IIBIJICCOCA U IICTOK.

Writing

Ex. 5. Write the short summary of the text (10-15 sentences).

Follow the plan:

Sk wnE

The function of a circuit breaker.
MCCB:s.

MCB:s.

Typical transformer on board.
Construction of the transformer.
Maintenance of the transformer.

Speaking

Ex. 6. Speak on the topic « Distribution circuit breakers and transformers».

Listening

Ex. 7. Listen to the text and fill the gaps.

1.

2.

3.

This brings us to our last distribution fault which is a

shown on this drawing.

A or are

usually the first sign that the short circuit fault is developed in a

circuit.

Do not reset the breaker or replace fuses before testing the circuit for
and the of motor shafts.
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o N oo

Check the socket for . then reset the voltmeter to read
or use the insulation resistance tester and check the
at the load side of the circuit breaker or fuse.

First check that the IS before working on it.
the damaged cable so that it can be removed.

Clean the surface of the fitting.

Cut off the damaged part of the cable and back the outer
about 6 or 7 centimeters or 3 inches to allow the cable to

be reconnected.

Then enough conductor to proper and secure

the electrical contact.

10. A loose connection will result iIn and insulation

1.
2.

3.

with further faults occurring.

Ex. 8. Watch the video and answer the questions:

What fault was illustrated in this video?

What is it important to remember about conductors while
investigating the fuses and circuit breakers?

What should be done when the work is finished?
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Grammar: If clause + will

A. Complete the warnings and predictions by matching the clauses in
each column.

1. A vessel will need an Oil Record Book Part 2 if...
2. If clean ballast is discharged into sea,

3. You will be fined by the Coastguard if...

4. If a tanker doesn’t have certification, ...

5. Unless alternative energy sources are utilized, ...

6. The population of dolphins will be endangered if ...
7. If the correct topping-off methods are used, ...

8. Marine pollution will be reduced further if..

9. If a master wants to transfer oil at night, .

10. If consumption of fossil fuels is not reduced

a) tank overflows will be avoided.

b) reserves will run out very soon.

c) greenhouse gas emission will keep rising.

d) more seafarers undergo MARPOL training.

e) he will need to make special arrangements with the harbor master.
f) itis atanker of more than 150 GRT.

g) you knowingly pollute US waters.

h) it will not contain visible traces of oil.

1) it won’t be allowed to sail.

J) they continue to get caught in fishing nets.

B. Complete these sentences with your own ideas.

1. If I won the lottery, ...

2. If I had all the time in the world, ...

3. If I had my life to live again,...

4. 1 would be a fluent English speaker if ...
5. There wouldn’t be any wars if ...

6. ... if | owned a fleet of vessels.

7. ... if we didn’t have radar on ships.

8. ... if we had time to go ashore.

9. ... if we didn’t have electricity.

10. ... if it rained all day.

35



UNIT 6. ELECTRIC CABLES

Lead-in

Describe what can you see in each photograph.

Voltage
Fire Resistance Layer
No. of Conductor(Three) —
Insulation(HEPR)
Sheath(PR- PVC)
Armor(Galvanized steel wire)
Protective covering(PR- PVC)

Vocabulary

cable improved durable galvanized steel variety grease
annealed stranded copper circular  braid compounds tough
resilient heat  moisture interference  acid fumes  rubber
superseded appropriate core sheath gland distort abrasion

Pre-reading vocabulary

conditions “appropriate

fowproduca. EPRo
used Ita g e Q_

lati
nsula '°"compound conductors resmtance

amdsystemssuperse ed o phosphor rybber

shaped
wiring o o PVC  braid

(72
2 @
o hlgh Corgﬂ]gﬁh S emem tends
S insulated @) 8 &= fumes
S Sheraly D £ A omals D€
e = = “om3
= = g rating 5 O
organic ¢ COI'€ echanlcalg\glre

able

moistu
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Reading
Electric cables

Ship wiring cables have to withstand a wide variety of environmental
conditions. Improved materials have to lead to ship wiring cables of a
fairly standard design that are safe, durable and efficient under all
conditions.

The normal distribution voltage on ships is 440 V and cables for use
at this voltage are designated 600/1000 V, i.e. 600 V to earth or 1000 V
between conductors.

Higher voltage systems require cables with appropriate ratings, e.g.
for a 3.3 kV three-phase earthed neutral system, the required cable rating is
1900/3300 V. For three-phase insulated systems, the cable rating would be
3300/3300 V.

Cable conductors are of annealed stranded copper, which may be
circular or shaped. Cables with shaped conductors and cores are usually
smaller and lighter than cables with circular cores.

Cable insulation has a thickness appropriate to the system voltage
rating. Insulation materials are generally organic plastic compounds. Butyl
rubber, which is tough and resilient, has good heat, ozone and moisture
resistance. However, it has now been largely superseded by ethylene
propylene rubber (EPR) insulation. EPR has similar electrical and physical
properties to butyl rubber but with better resistance to moisture and ozone.
It should not, however, be exposed to oils and greases.

Cross-linked polyethylene (XLPE) is also used as an insulator but
has inferior mechanical and thermal properties when compared with EPR.
Polyvinyl chloride (PVC) is not generally used for ships’ cables, even
though it is very common ashore. PVC tends to soften and flow at high
temperature (melts at 150 C), and hardens and cracks at low temperatures
(-8 C). Even at normal temperatures, PVC tends to flow and become
distorted under mechanical stress — for example, necking occurs at cable
glands, causing the gland to lose its watertight properties.

Multicore shipwiring cables have the cores identified by either color,
printed numerals on untapped cores or numbered tapes on taped cores.

Polychloroprene (PCP or neoprene) is a common sheath material but
has been largely superseded by chlorosulphonated polyethylene (CSP or
hypalon). CSP-HOFR sheathing compound is well suited to shipboard
conditions. It offers good resistance to cut and abrasions, resists weather,
ozone, acid fumes and alkalis, and is flexible.
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Extra mechanical protection is provided by armouring with basket-
woven wire braid of either galvanized steel or tinned phosphor bronze. The
non-magnetic properties of phosphor bronze are preferred for single core
cables. A protective outer sheath of CSP compound covers the wire braid.
The wire braiding also acts as a screen to reduce interference (caused by
magnetic fields) in adjacent communication and instrumentation circuits.

Will cable materials burn? Yes. All organic materials will eventually
burn in a severe fire. Some new materials do not produce acid fumes when
burning but still tend to produce dense black smoke. Mineral insulated,
metal sheathed cables (MIMS) are very useful in high temperature, fire-
risk areas.

Exercises
Ex. 1. Find the word or the phrase in the text:

ONEeKTpUYECKUN KaOelslb, BBIIEPKUBATh, Pa3HOOOpa3ue, YCIOBHUS
OKpPYXAaloIlled Cpelbl, YJIYUIICHHbIA MaTepuay, JOJITOBEYHbBIN, MPOBOIHUK,
MOJXO/ISIIIIAE TEXHUYECKUE XapaKTEPUCTUKH, IPOKAJICHHBIN, MHOTOKUJIbHBIM,
Me/lb, KPYIJIOM WM OIpeNeIeHHON (OpMBI, SIAPO CEYEHHMs], TOJIIMHA,
OpraHWYECKUE COCIUWHEHHWS U3 IUIaCTUKA, OyTUJIKAydyK, KECTKHM U
AIIACTUYHBIM, BJIAXKHOCTh, YCTOMYUBOCTb, BBITECHSATh, ITUIICH-IPONUICHOBBIN
Kay4yK, MOJBEPraThCsi BO3JECHCTBUIO MACa U KHAPA, BHICOKOMOJICKYJISIPHBIN
MOJIMATUJIEH, XYAIIUN, MOJUBUHWIXJIOPUJ, TPECKAThCS, HNCKPUBIIATHCS,
NIEPETSHKKA/N3JIOM, KaOeNbHBIN BBOJI, CBOMCTBA, MOJUXJIOPOMNPEH, 000JI0UKA,
XJIOPCYIbL(OUPOBAHHBIN TMOJUATUIICH, TPEHHUE, KUCIOTHBIC Iaphl, IIEI0Yb,
apMHUpPOBaHWE, OIUIETKA, MOMEXH, CMEXKHBbIE KOMMYHHUKAIIMOHHBIE U HW3MeE-
pUTENbHBIC IENH, TUIOTHBIM YEPHBIN JbIM, Ka0elnbh ¢ MUHEPATIBLHON H30ISIEH
1 METAJUIMYECKOM 000JIOUKOM.

Ex. 2. Answer these questions:

What is the function of ship wiring cables?

What are special features of ship wiring cable materials?
Describe the normal distribution voltage on ships.

What cables do higher voltage systems require?

What form can cable conductors be?

What insulation materials do you know?

What properties must insulation materials possess?

NoGkowodPE
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8.
9.

What are disadvantages of PVVC material?
How can you identify the cores of multicore shipwiring cables?

10. What is a common sheath material?

11. Why was PCP superseded by CSP?

12. Will cable materials burn?

13. What cables are very useful in fire-risk areas?

Ex. 3. Are the sentences true or false?

1.

2.

5.

6.

Ship wiring cables have to withstand a wide variety of environmental
conditions.

The normal distribution voltage on ships is 220 V and cables for use
at this voltage are designated 400/600 V.

Cables with shaped conductors and cores are usually heavier than
cables with circular cores.

Ethylene propylene rubber (EPR) insulation has been largely
superseded by Polychloroprene.

The non-magnetic properties of phosphor bronze are preferred for
multicore cables.

Cable materials aren’t organic and never burn fire-risk areas.

Ex. 4. Translate the sentences:

ok

CynoBble dJEeKTpUYECKHE KaOelu JOJKHBI BBIIEP)KUBATH OOJIBIIOE
pazHooOpasue yCIOBUN OKPYKAIOIICH CPeIbl.

CucTteMbl BBICOKOTO HaIpPsHKEHUSI TPEOYIOT Kabesel ¢ COOTBETCTBY-
IOIMMHU TEXHUYECKUMM XaPAKTEPUCTUKAMH.

KabGenbHbIE MPOBOAHUKU W3 MPOKAWICHHONM MHOTOXHUJILHOW Meau
MOTYT OBITh KPYTJIOW WJIM OTIPEICICHHON (POPMBI.

byTuikaydyk uMeeT XOpOIILYyO TEIUIO-, 030HO- U BIArOCTOMKOCTb.
[TonuBUHUAXIJIOPU]] OOBIYHO HE MCIHOJB3YETCS JJISl CYJIOBBIX Kale-
JIeW, TaK KaK pa3MsardaeTcs Mpu BBICOKOW TEMIIEpaType U TBEPIEET,
TpECKaeTcsl MPU HU3KHUX TEMIIepaTypax.

XJopcyib(pUPOBAHHBIN MOJUATUICH MOJAXOAUT JIA CYJOBBIX Kale-
JIeW, TaK KaK MMEET XOPOIIYK YCTOMYMBOCTH K MOpPE3aM, TPEHHIO,
KMCJIOTHBIM MapaM M IIEeJIOYH.

Bce opranmueckne marepuanbl TOpSAT MPU CHUIIBHOM MOXape, HO
HEKOTOpPbIC HOBBIC MATEPUANIbI HE IPOU3BOAAT KHUCIOTHBIX MapoB
MIpY TOPEHUH.

Kabenu ¢ mMuHEpadbHONW M30JSAIMEN W METAUIMYECKOW O000J0YKOM
MCTIOJIB3YIOTCS B MOKAPOOIMACHBIX 30HAX.
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Writing

Ex. 5. Write the short summary of the text (10-15 sentences).
Speaking

Ex. 6. Speak on the topic «Electric cables».

Listening

Ex. 7. Listen to the text and fill the gaps.

This concludes the subject of program 2 dealing with the practical

aspect of the . In this program we dealt with the
massive safe distribution of the on board ship with all
the safety system built in.
Next we dealt with and
Then we traced and remedied an and an
and a . Special

circuits within the distribution system such as steering gear

and navigation lights are discussed in
program 5.

We recommend that you watch this program again and you consult
the book “Practical Marine Electrical Knowledge” which accompanies the
series and will allow you to study the certain aspects in greater detail.
Finally here is the list of the contents for all the programs of the series.

Ex. 8. Watch the video and answer the questions:
1. What did we deal with in program 27

2. What will be discussed in program 5?
3. What does the narrator recommend?
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Grammar: Passive Voice

A. Rewrite the sentences in Passive Voice.

NogagbkrowdbdE O ONOoOOGRLODDE W OSOORWDNE

O

=

o~ wn

The Cook prepares the food. The food ... (is prepared by the Cook).
A steward cleans the officers’ cabins every day. The officers’ cabins.
Someone monitors the fuel levels regularly. The fuel levels ...

A German company owns this vessel. This vessel ...

Our ships transport oil from the Middle East. Oil ...

A naval architect designed the ship. The ship ...

. Write questions in Present Simple Passive.

(where / the tools / keep)?

(how much / stevedores / pay)?
(how / wheat / transport)?

(what / radar / use for)?

(what goods / import / to the USA)?
(who / those machines / build by)?
(where / the ship / register)?
(supplies / order / on a daily basis)?

. Put words in order to make questions in the Past Simple Passive.

fire / this / were / extinguishers / the / morning / checked ?
broken / what / vessel / up / in / the / year / was ?

2007 / who /sold / in / to / was / the / vessel ?

funnels / why / shortened / were ship’s / the ?

the / registered / under / was / flag / the tanker / Liberian ?
that / the / detained / why / ship / was / in / harbor ?

of / completed / when / the / was / ship / construction / the ?

. Use Present Simple Passive or Past Simple Passive.

Luckily, the plane to Rotterdam ... so you manage to catch your
connecting flight. (delay)

The flight ... due to technical difficulties 5 minutes ago. (cancel)
The cargo ... at the docks. (load)

... the cargo ... in containers or sacks? (transport)

The goods ... by a customs official 2 hours ago. (check)
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UNIT 7. SHORE SUPPLY CONNECTION

Lead-in

Describe what you can see in each photograph.

SYSTEM CONFIGURATION

@
| 3

g
0
]
D-o-u

Vocabulary

shore supply  prime mover  connection overhaul entrance brief
earthing terminal  overheat  phase-sequence indicator isolator

busbar  switchboard overloaded blackout sequence conveniently
accelerate  overstress  stall  differ drydock suitable accept

Pre-reading vocabulary

Iy 3
I 'I ' L
hlgher
breaker .Q dlsconneclied -

Iocabed U
moborSTeUP indicabor G Y eomestng 3

connection. < r':«?ﬁfé;u ikl
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Qenerabors qumb[g o 21 IS0 rhea

indicate vo b a ge

“vorage SHONE

frequency s ship's

main

earth
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Reading
Shore supply connection

A shore supply is required so that the ship's generators and their prime
movers can be shut down for major overhaul during a dry docking period.

There must be a suitable connection box conveniently located to
accept the shore supply cable. The connection box is often located at the
entrance to the accommodation or in the emergency generator room. The
connection box must have suitable terminals to accept the shore supply
cable, including an earthing terminal to earth the ship's hull to the shore
earth. The connection box must have a circuit breaker or an isolator switch
and fuses to protect the cable linking the connection box to the main
switchboard, with a data plate giving details of the ship's electrical system
(voltage and frequency) and showing the method for connecting the shore
supply cable. A voltmeter and a phase-sequence indicator (PSI) are fitted
to indicate shore supply voltage and correct supply phase sequence. A
phase-sequence indicator may incorporate either two lamps for “right” (R-
S-T) and “wrong” (R-T-S) phase-sequence monitoring or a rotary pointer
driven by an integrated small three-phase motor.

At the main switchboard, an indicator is provided (usually a lamp) to
indicate that the shore supply is available for connection to the busbars via
a connecting switch or circuit breaker. In general, it is impossible to
parallel the shore supply with the ship's generators. The ship's generators
must, therefore, be disconnected before the shore supply can be connected
to the main switchboard.

Normally, the shore switch on the main switchboard is electrically
interlocked with the generator's circuit breakers, so that it cannot be closed
until the generators are disconnected from the ship's mains (as this will
cause a brief mains blackout before shore power is applied).

The shore supply may have a different frequency and/or voltage to
that of the ship's system. A higher frequency will cause motors to run
faster, be overloaded and overheat a higher voltage will generally cause
equipment to take excess current and overheat. It will also cause motors to
accelerate more rapidly and this may overstress the driven loads a lower
voltage is generally not so serious but may cause motors to run slower and
overheat, or to stall. If the shore supply frequency differs from the ship’s
normal frequency then, ideally, the shore supply voltage should differ in
the same proportion.
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Exercises

Ex. 1. Find the word or the phrase in the text:

I[TopxnroueHue mUTaHUsg Ha 6CpCFy, HepBI/I‘IHBII\/’I ABHUT'AaTCJIb, Kalll-

TJIbHBIN PEMOHT, IEPUOJ] CYXOT0 JI0Ka, MOAXO[IINN, IPUHUMATh, COEI-
HUTENIbHAs KOpoOKa, BXOJ, OTJEICHUE aBapUUHOTO reHepaTopa, 3a3eMiis-
IOIMA TepMUHAJ, aBTOMAaTUYECKUM BBIKJIIOYATENb, U30JATOP, Mpeaoxpa-
HUTENb, TaOJW4YKa, BOJBTMETP, HHJAMKATOp MOCIEA0BaTEIbHOCTH (a3,
BKJIIOUYATh, TIOBOPOTHBIN yKa3aTellb, YIPaBIIeMbIil Tpex(a3HbIM MOTOPOM,
JTOCTYIHBIHN, IMIHMHA, OTCOEIUHSITh, COCIUHATh, OJIOKUPOBATH, OTKIIOUCHUE
AIIEKTPUYECTBA, SIBJIATHCA MPUUYUHOM, YCKOPSITH, OBICTPO, TEpeHanpshKe-
HUE, HAarpy3Ka, ePerpeThCs, 3arJIOXHYTh, OTJIMYAThCs, YaCTOTA.

Ex. 2. Answer these questions:

1.
2.
3.

o1

Why is a shore supply required?

Where is a connection box located?

What should the connection box have to protect the cable linking the
connection box to the main switchboard?

Why do we need a voltmeter and a phase-sequence indicator?

Is it possible to parallel the shore supply with the ship's generators?
What should be done before the shore supply can be connected to the
main switchboard?

What can cause a brief mains blackout before shore power is
applied?

What can happen if the shore supply frequency differs from the
ship’s normal frequency?

Ex. 3. Are the sentences true or false?

1.

2.

3.

The ship's generators and their prime movers must be shut down for
major overhaul during a dry docking period.

The connection box must have a circuit breaker or an isolator switch
and fuses to indicate shore supply voltage and correct supply phase
sequence.

A phase-sequence indicator may incorporate either two lamps for
“right” (R-S-T) and “wrong” (R-T-S) phase-sequence monitoring or
a rotary pointer.
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4. The shore switch on the main switchboard cannot be closed until the

5.

6.

generators are disconnected from the ship's mains.

A higher frequency of the shore supply will cause motors to run
slower and overheat, or to stall.

A lower voltage is generally not so serious.

Ex. 4. Translate the sentences:

1.

CynoBble reHepaTopbl MOTYT OBITh OCTAHOBJICHBI Ha KamMUTaJIbHbBIN
PEMOHT B TEUEHHUE MEPUOJA CYXOT0 JIOKA.

. CoequHuTEIbHAS KOPOOKA YacTO HAXOJAUTCS B MOMEIICHUN aBapUii-

HOTO TeHepaTropa.

CoenunurenbHas KOpoOKa JOJKHA UMETh aBTOMATUYECKUIN BBIKITIO-
yaTeab W NPEAOXPAHUTENH JJIsl 3alIUThl KaOensi, COEIUHSIONIETO
COCIMHUTENIbHYIO KOPOOKY U TJIaBHBINA pacrpeAe/IuTeNIbHbBIN IIUT.
CynoBble reHepaTophl JOJKHBI ObITh OTKJIFOYEHBI O MOAKIIOUYCHHUS
0eperoBOro MUTAaHUS K TJIABHOMY PaclpeleTuTeIbHOMY IIUTY.
Bosiee BbICOKast 4aCTOTa MOXKET MPUBECTU K MEPETPY3KE U MEPETPEBY
JBUATATES.

Bbosiee HU3KOE HANPSIKEHUE MOXKET MPUBECTU K TOMY, YTO JBUTATEIb
3arJoXHET.

Writing

Ex. 5. Write the short summary of the text (10-15 sentences).

Speaking

Ex. 6. Speak on the topic “Shore supply connection”.

Listening

Ex. 7. Watch the video and answer the questions:

SoakwnE

What is the golden rule of electrical safety?

Describe a typical electrical distribution system on board ship.
What distribution faults were illustrated in this video?
Describe the procedure for investigation an earth fault.
Describe the procedure for investigation an open circuit fault.
Describe the procedure for investigation a short circuit fault.
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Grammar: Modal Verbs
A. Circle the phrase you think is correct.

We must / have to work harder to finish the job in time.

| am always late for work. | must / have to get up earlier.

You mustn’t/don’t have to drink and drive.

Crew must not/don’t have to bring drugs on board.

You should/ought to see a doctor.

You shouldn’t/ought not to run on wet decks.

In general people leave tips if they’ve enjoyed their meal but you

mustn’t/you don’t have to.

8. In order to operate this machine you should/you have to have a
licence.

9. You ought not to / you don’t have to leave tools lying on a
workbench because they can fall off in high seas.

10. You mustn’t / you shouldn’t attempt to repair electrical equipment if

the power supply is still on.

NoGRkowodPE

B. Translate from Russian into English. Use can, may, must, should.

BEI ceromas MokeTe OBITh CBOOOHBIM OT BaXTEI.

S NOJKEH 3aKOHUMTH 3Ty pabOTy /10 YKHUHA.

Bawm cneayer npounpopMupoBaTh KanutaHa o0 3TOM UHIUICHTE.

BbI 1071KHBI OCTAHOBUTH JIBUTATENb KaK MOXKHO CKOpEe.

Bawm He crienyeT 3amyckarh aBapUitHbIM reHepaTop B TAKOM

COCTOSIHUH.

Korza Bbl cTouTe TaM, 51 HE MOTY Bac CIbIIIATh.

7. BBl JOJKHBI TOMTPOCUTH O TTIOMOIIH, €CIM HE MOXKETE CAEIaTh 3TO
camu.

8. Mory s 3agaTh BaM BOIPOC?

9. Cnenyer i MHE HAUMHATH PEMOHT CelYac WM JIYYIIIe MO0K/1aTh?

10. S He MOry U3MEPUTH CUJTY TOKA B IIETH.

11. 3a3o0pbl JOJDKHBI OBITH 3aMEPEHBI MPU COOPKE MOTOPA.

12. HoMuHansHOE HanpsiKeHUE TOCTOSIHHOTO TOKa Ha 3aKUMax
MCTOYHMKA MUTAHUS HE TOJDKHO MpeBbIaTh 230 BOJIBT.

13. BbI JOKHBI MPOBEPUTH UX PabOTY.

14. Bam cneayeT NpuBECTH B MOPSAIOK Bally Gopmy.

15. OHu CMOTYT IPUMEHHUTH AHTIIUHCKHI SI3bIK B pelice.

16. Ilpu mosxkape ciienyeT BOCMOIb30BATHCS OTHETYIITUTEIIEM.

b whE

o
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VOCABULARY

abrasion
accelerate
accept
acid fumes
adjacent
adjustable
allow
Alternating Current (A.C.)
annealed
appropriate
arc

arc chute
arc splitter
arcing
ashore
battery
brief
blackout
bonding
braid

brush
busbar
cable
capacity
cause
circuit
circuit breaker
circular
circulate
coil
compounds
conductor
connect
connection
continuity
convey
copper
core

cover
conveniently
current

UCTUpaHue, adpa3uBHBIN U3HOC
YCKOPSTH

IIPUHAMATh

KHUCJIOTHBIN IBbIM
NPUMBIKAFOLIAN
PETYJIUPYEMBIN, HACTPAUBAEMBII
MTO3BOJISITh

MIEPEMEHHBIN TOK

KasiéHas (IIpOBOJIOKA)
MOIXOASAIINAN

nyra

JyroracuTelIbHas KaMmepa
JyTOBbIE€ PA3BETBUTENH
HCKpeHue, 00pa3oBaHUE TyTU
Ha Oeper

aKKyMYJISITOp, OaTapest
KpaTKuu

OTKJIFOUCHHE DJIEKTPUIECTBA
COEIMHEHHE

OIIeTKa

IeTKa

IMHA

Kabenpb

E€MKOCTb, IPOU3BOAUTEILHOCTD
MpUYNHA

Lelb

pEePBIBATENb TOKA, BHIKIIFOYATETb
KpPYrOBOM

UPKYJIUPOBATH

KaTyIllKa

CMECh, COCTAB, COEIUHEHNE
MIPOBOJHUK

COCAUHSATH

COEIMHEHUE

HETIPEPBIBHOCTH

nepeaaBaTh

Meb

CEepACUYHUK

KPBIIIKa

ya00HO

TOK
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deposit

device
diesel-driven
differ

Direct Current (D.C.)
distort
distribution system
dry dock

durable

dust

earth

earth fault
entrance
earthing terminal
electric shock
electrical power
emergency
emergency generator
enclosure
encounter
equipment
essential
gvacuation

event

failure

fault

faulty circuit
feeder

fit

flammable

flow

frequency

fuse

galvanized steel
gland

grease

ground

hand cranked
hand-driven
hazardous

heat

High/Low voltage (HV/LV)
humidity

OTJIOKEHHE

YCTPOMCTBO

JU3EJbHBIN IPUBOJ
OTJINYAThCS

IIOCTOSIHHBIN TOK
HCKaXXaTh
pacnpenenuTeabpHas CUCTEMA
CyXOH 0K

MIPOYHBIN

MbUTh

3a3eMJICHUE

3aMbIKaHHE Ha 3€MIIIO
BXOJI

3a3eMJIAIOIIas KIieMMa
AIEKTPUYECKUI IIOK
AIEKTPUYECTBO
aBApUHHBIN

aBapUNHBIA T€HEPATOP
OTpaXKJICHUE
CTaJIKUBATHCS
obopymoBaHue
HEO0OXO0IUMbIT
ABAKyalUs

ciy4daun

coon

HEUCITPABHOCTh, MMOBPEXKAECHUE
HEUCITPaBHAas LIETb
bunep, nuTaTesb
MOJITOHSATh, IPUJIAXKNBAThH
JIErKOBOCIUIAMEHAFOIIMMICS
MOTOK

4acToTa
IpPEAOXPAHUTEIb
OIIMHKOBAHHAasl CTaJlb
CaJIbHUK, YILIOTHEHUE
cMa3Ka, JKup

3a3€MJIATh

KOJIEHYATbIN, U30THYThIN
C PYYHBIM pPbIYaromM
ONaCHBIN

HAarpesB, TEIUIO

BBICOKOE / HU3KOE HaIPSIKECHUE
BJIAYKHOCTH
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hydraulic accumulator
iImmediately
impedance
improved
insist

install
installation
insulated
insulation
intend
interference
internal combustion engine
item

isolator
layout

load

loose

loss of power
main switchboard
maintain
maintenance
moisture
moulded-case
negligible
neutral point
occur
overcurrent
overheat
overloaded
overhaul
overstress
phase-sequence
power supply
prevent
permit

prime mover
priority
protective
provide
quench
rapidly
reduce
reliable

TUAPABINYECKUNA aKKyMYJIATOP
HEMEJIEHHO

ITOJIHOC COIIPOTHUBIICHUC, UMIICAAHC

YIIYYILLICHHBIN

HacTanBaTh

YCTaHaBJIUBATh

YCTaHOBKA

M30JIMPOBAHHBIN

M30JISLHS

HaMEPEBATHCA

BO3JICHICTBHE, BMEIIATEILCTBO

JBUTaTelb BHYTPEHHETO CrOPaHUS

MyHKT
H30JISITOP
packiaaka
Harpyska
CBOOOIHBIN
MOTEPSI MOIITHOCTH

TJIABHBIW PACIIPEICIUTEIIbHBIN IIUT

00CITy’)KUBaTh
Tex00CTyKUBaHUE
YBIIAXKHSTh

JIATON KOPIyC
HE3HAYUTEIbHBIN
HEWUTpaJIbHASI TOYKA
CIIy4aThCs
MPEIOXPaAHUTEIb
neperpen

neperpyska
KaluTaJIbHbI PEMOHT
MepEHANpPSKEHUE
(azoBas nocnea0BaTeIbHOCTh
HMCTOYHUK MUTAHUS
MPENOTBPATUTh
pa3pelInTh
NEPBUYHBIN JBUTATEIIb
MIPUOPUTET

3alATHBIN
obecrieunBaTh
3aKaliMBaTh, OXJaXKAaTh
OBICTPO

YMEHbIIIATh
HaJleKHBIN
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remove
render
replacement
require
requirement
resilient
resistance
resistor

rubber

scheme
self-contained
sheath

ship’s hull
shore supply
short-circuit fault
significance
sequence
similar

snap

source

spring closing gear
stall

steering gear
stranded
substitute
suitable
superseded
supply
switchboard
through
tightness

tough
transformer
trip

watertight door
winding

wire

withstand

yIaJsATh
IPUBOJUTH B KAKOE-TO COCTOSTHUE
3aMeHa

TpeboBaTh

TpeboBaHUE

YIPYTUN, 3J1aCTUYHBIN
CONPOTHUBJICHUE

pPE3UCTOp, KaTyIlIKa COPOTUBJICHUS
pe3nHa

cxema

ABTOHOMHBIN

0OIIMBKa

Kopnyc CyaHa

MUTaHUE ¢ Oepera

KOPOTKOE 3aMbIKaHHE

BAXKHOCTD

MOCJIEI0BATEIBHOCTD

MOXO0KUU

TpECK

HUCTOYHUK

MPY>KUHHOE 3aKPhIBAIOILIEE YCTPOICTBO

TJIOXHYTh
PYJIEBOM MEXaHU3M

CKPYYCHHBIN

3aMEHSTh

MOAX OIS

3aMECHEHHBIN

rnojava, IUTaHUE
pacnpeaeauTENbHBIN IIUT
CKBO3b

FEPMETUYHOCTh

JKECTKMU, MIIOTHBIN
Tpancpopmarop

yTh

BOJIOHETIPOHUIIAEMbBIE IBEPHU
00MOTKa

MPOBOJIOKA

MPOTUBOCTOSITh, COMPOTUBIISATHCS
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TEXTS FOR ADDITIONAL READING

THE DUTIES OF THE ELECTRICAL ENGINEER ABOARD A SHIP

The Electrical Engineer is responsible to the Chief Engineer for:

— the maintenance of the vessel’s electrical and electronic equipment,
other than that detailed to the Radio Officer;

— the adoption of safe working practices on board,;

— where the vessel has no Radio Officer, the Electrical Engineer is
responsible for the first level maintenance of communication, radio and
navigation equipment.

Is responsible to the Chief Engineer for — oTBeuaer nmepen ctapmmm
MCXaHHUKOM 34 ...

the maintenance of the vessel’s electrical and electronic equipment —
06CJIy}KI/IBaHI/Ie CyaoBOro AJICKTPHUUICCKOT'O u QJICKTPOHHOT'O
000py10BaHUS

other than that detailed to ... — koTopoe He 3aKpeIuIeHo 3a ...

the adoption of safe working practices — BHenpeHue 0€301acHbIX METOI0B
paboThI

Is responsible for the first level maintenance of communication —
OTBC€YAcCT 3a HepBBII\/'I YPOBCHb O6CJ’IY)KI/IB8,HI/I$[ CBA3MH ...

Text 1
Electric propulsion

Electric propulsion is basically the driving of a ship’s propeller shaft
by an electric motor, with the electric power for its being produced in one
or more generators driven by steam propulsion, diesel engines using
residual fuel oil or gas turbines. Early electric propulsion systems used
direct current but modern systems use alternating current. With early
alternating current systems the electric motor speed was changed by
changing the speed of the alternator and the direction was changed by
means of switchgear. This meant that the propulsion electrical generation
system had to be separated from the system serving the rest of the ship.
With a modern alternating current system the same electrical generation
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plant generates power for the propulsion motors and the rest of the ship.
The propulsion motor generally runs at a constant speed and the speed and
direction of the ship are changed by means of a controllable pitch
propeller.

The French ocean liner Normandie was fitted with electric
propulsion; the generators being driven by steam turbines, a type of
installation is known as turbo-electric. The advantage of this is that there
no need for long intermediate shafts from the turbine, or diesel engine, to
the propeller shaft, thus increasing the space available for cargo or other
machinery. Also, unlike the conventional system, only the propulsion
motor, not the machinery driving it, has to be in line with the propeller
shaft. This means that the machinery can be located where convenient and,
particularly in the case of passenger ships, it allows for large open space
areas in the middle of the ship. The P&O liner Canberra had
a turbo-electric propulsion system located at the after end of the ship with
boilers and turbines above the propulsion motors.

The USA has had considerably more experience with electrical
systems than in Europe and has used electric propulsion for many years in
many types of ships. The aircraft carriers Lexington and Saratoga, built in
1927, had electric propulsion as did many American-built merchant ships
of the period, including the Second World War T2 tankers. Today electric
propulsion is used extensively in cruise ships, the installations being the
diesel electric type where a number of medium-speed diesel engines, each
driving an alternator, supply electric power. This electrical power is then
used for the propulsion motors and the ship’s hotel services, a transformer
reducing the voltage of the electrical supply to serve the hotel needs. Large
cruise ships need a lot of power for services such as lighting and air
conditioning.

electric propulsion — rpeOHas 3neKTpUYecKast yCTaHOBKA,; JICKTPOIBIKCHHE
propeller shaft — rpe6Hoi#t Bau

residual fuel oil — ocraTounoe TOIMBO, Ma3yT

alternator — remepaTop nepeMeHHOr0 TOKa

switchgear — pacnpenenuTenbHOE UM KOMMYTAI[AOHHOE YCTPOHCTBO

a controllable pitch propeller — rpe6Ho# BUHT perynaupyemoro mara , BPIII
intermediate shaft — mpomMexxyTouHbIi Bas

propulsion motor — penyaIbCHOHHBIH JIEKTPOABUTATENb

ship’s hotel services — xo3siicTBeHHBIE CITy:KOBI Ha CyIHE
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Ex. I. Answer the questions on Text 1:

What is the title of the article?

What is this article about?

What is the main idea of the article?

What points does this article cover?

What is the definition of the electric propulsion?

What current was used by ships for early and modern electric

propulsion systems?

7. How was the electric motor speed changed with early alternating current
systems?

8. What are the advantages of the modern alternating current system?

9. What is the advantage of a type of installation known as turbo-electric?

10. How is the electrical power used in cruise ships nowadays?

oSk E

Text 2
Vacon drive boosts bow thruster operation

An 800 kW AC drive from Finnish specialist Vacon has boosted the in-
port maneuverability of the LNG carrier Abuja following a retrofit project on
the bow thrusters carried out by Scotland- based Wartsila Automation.

A drawback of the original specification was that the motors driving the
thrusters could not be started unless the main generators and hence the main
steam turbines were running. Starting the thrusters imposed a significant
mechanical load on generators and turbines, increasing wear on bearings and
other components as well as producing a large voltage drop on the network.

Wartsila engineers determined that the auxiliary gensets had sufficient
output to power the thruster drive motors while they were running but could
not supply the much larger current required to start the motors. The motors
were equipped with conventional electro-mechanical star-delta starters that
gave an initial input of around 300 per cent of the motor’s running current, and
also generated another large current peak during the star-to-delta transition.

It was appreciated that a variable speed drive would foster much more
controlled starting, with an inrush current limited to little more than the normal
running current of the motors. A technical evaluation found that VVacon offered
an attractive combination of price and performance for the 800kW drive
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application. Furthermore, the drive’s synchronization facility would make it
easy to bypass when the thruster motors reached full speed.

LNG carrier Abuja features two bow thruster motors mounted on a
common shaft. The variable speed drive is used to provide controlled
acceleration for one of these, in such a way that the maximum current
demand never exceeds 110 per cent of the motor’s normal running current
(well within the capacity of the auxiliary generators).

When the motor reaches full speed - as confirmed by the
synchronization facility built into the VVacon drive — a contactor closes to
bypass the drive and connect the motor directly to the supply. Such an
arrangement means that no special provision has to be made for cooling the
drive as it is only ever in use for short periods.

"The versatility and performance of the VVacon drives allowed us to offer
a very convenient and cost-effective solution for the ship operators,” reports
Wartsila’s lan Gordon. “The results are excellent. The bow thruster can now
be used whenever they are needed, and even started at short notice for
maintenance operations without having to worry whether the main steam
turbines are running.”

boost the in-port maneuverability — moBsIcHTE MaHEBPEHHOCTH B IMTOPTY
retrofit project — mpoekT MoaepHHU3aIIUN

bow thruster — HocoBoe TopyIHMBarOIIEe YCTPOHCTBO

drawback — segocrarok

auxiliary gensets — BcmoMorarenbHbIC T€HEPaTOPHBIC YCTAHOBKU

star-delta starter — myckartesib co CXeMOW 3Be3/1a-TPEYroJbHUK

inrush current — myckoBo# TOk

to bypass the drive — 4yTo0BI 000iTH IPHBO

versatility and performance — MHOrOCTOPOHHOCTH M 3KCILTyaTallAOHHBIC
KavecTBa

Ex. I. Answer the questions on Text 2:

1. What Kkind of drive has boosted the in-port maneuverability of the
LNG carrier Abuja?

2. What was the drawback of the original specification of the motors
driving the thrusters?
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3. What did Waértsila engineers determine about the power of the
auxiliary gensets?

4. What were the advantages of a variable speed drive?

5. What attractive combination did VVacon offer for the 800 kW drive
application?

6. How is a variable speed drive used aboard LNG carrier Abuja?

7. What can you say about the versatility and performance of the VVacon
drives?

Text 3
Rolls-Royce launches enhanced 1Q modules

A new Input/Output-box range from Rolls-Royce has been released to
serve the more advanced control systems that have emerged in recent years.

IQ modules are key elements in all control systems, where physical
measures and activation of actuators take place. Some read temperature,
pressure, position, power and voltage, while others activate valves and start
and stop pumps, for example. Demand for increased speed, accuracy and a
higher degree of standardization stimulated Rolls-Royce to advance its
programme.

“What is revolutionary with the new range is that it uses the same
software for all systems and our customers will thus experience common
control by using the same type of 1Q-box for propellers, rudders, winches,
steering gear and other equipment”, says technical product manager Arve
Sivertsen. “Customers will only need one type of box in their parts
department”.

A specification was defined and tenders invited to produce the boxes,
which are planned for release this year. A new range of standardized “touch”
screens for bridge mounting will also be offered to serve different purposes.

* % *

enhanced modules — paciupenabie MoyIH
release — BeIycKaTh

software — nporpammuoe obecreucHre
““touch” screen — ceHcopHas IaHEIb/MOHUTOP
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Ex. I. Answer the questions on Text 3:

1. What is the title of the text?

2. Do you agree that 1Q modules are key elements in all control systems,
where physical measures and activation of actuators take place?

3. What can 1Q modules read?

4. What demands stimulated Rolls-Royce to advance its programme?
5. Why is a new Input/Output-box range from Rolls-Royce considered to be
revolutionary?

Text 4
Torque and power monitoring extends green portfolio

Data from Kongsberg Maritime’s new MetaPower torque and power
monitoring system promotes cost-effective operation and reduced CO2 and
NO2 emissions while maintaining or increasing ship speed. The system forms
part of the Norwegian group’s growing Green Ship product portfolio.

MetaPower measures the torque and power transferred from the main
engine to the propeller, and also helps to reduce maintenance and extend
engine life by comparing power output and fuel consumption. The
information can also be applied to avoid over-stressing the engine.

Torque is measured by patented IR laser technology, reportedly
delivering several benefits over conventional measurement systems. Since
the system does not require sensitive electronics (strain gauges) glued to
the shaft, it suffers no mechanical wear, no zero point drifting over time
and is unaffected by ambient temperature changes or centrifugal forces.

Maintenance can be carried out by the crew, and the system is said to
be easily re-installed after sterntube inspections.

A key element of the system, MetaPower Torsional Oscillation
Analysis Software, is a tool for recording, measuring and analyzing
variations in torque. The TOA software supports preventive maintenance
planning and remedial actions, and facilitates detection of operational
disturbances in an engine by showing differences in rotation frequency on
a sound engine against that of an engine misfiring on one of its cylinders.

MetaPower can be supplied as a stand-alone installation or
integrated with Kongsberg Maritime’s K-Chief or AutoChief C20
monitoring and control systems. AutoChief also integrates AVL’s engine
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performance and optimization system (AVL EPOS) as well as other
performance monitoring sensors.

torque — Bpamarommui MOMEHT

cost-effective operation — pearabenbHas AEITCIBHOCTD

reduced CO, and NO, emissions — cHI>KeHHEe BBIOPOCOB YTIICKUCIIOTO Ta3a
U THOKCH/Ia a30Ta

to reduce maintenance — yMeHbIIATh HEOOXOAMMOCTH OOCITYKUBAHUS

fuel consumption — moTpe6eHKe TOIINBA

benefits — npeumyiecTsa

strain gauge — TeH301aTYMK, TCH30METPUICCKUI TaTINK

ambient temperature changes — u3MeHEHHUs TeMITepaTypbl OKpY KaroIen
Cpebl

remedial actions — BoccraHOBUTETBHBIC MEPOIIPUATHUS

operational disturbances — skcmmyatanmoHHbIe HApYIICHUS

sound — nIpoYHBIN, HAIECIKHBIH, UCITPABHBIM

engine misfiring — oceuka, mepeOOM B 3a)KUTAaHUH JIBUTATEIIS

Ex. I. Answer the questions on Text 4:

1. What system forms part of the Norwegian group’s growing Green
Ship product portfolio?

What are the innovations of the MetaPower?

How is the torque measured by according to the text?

How can the maintenance of the system be carried out?

What can you tell about MetaPower Torsional Oscillation Analysis
Software?

6. How can MetaPower be supplied?

ok~

Text 5
Automatic connection offers faster and safer shore power

Although it has been possible for many years, taking electrical power
from a shoreside facility while at the berth has not been widely accepted by
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commercial shipping. France based New Generation Natural Gas (NG,)
has been developing solutions for the wider shipping industry and has
recently launched an innovative shore power connecting system.
According to NG,, the Power Generation during Loading and Unloading
system (PLUG) is the world’s first, multi mega watt, high voltage shore
power connection that can be safely connected within a minute.

The connection between ship and shore is fully automated. A hoisting
chain fitted with a shuttle bar is remotely lowered into the capture
mechanism on the quay. Operated by a crew member from onboard the
ship, the shuttle bar is caught by the capture mechanism and the whole
assembly including the power cables is lifted to the retractable socket in
the ship’s side. At this point the shuttle bar engages a set of rollers that
automatically aligns the 3-phase connectors.

Connection can be achieved within one minute and a single unit can
provide a power exchange capability of 11 kV/700 A. This removes the
need for man-handling heavy cables and reduces the risk of injury to
personnel during connection. Current shore power solutions for cruise
ships up to six people to complete a connection that takes, on average,
around 45 minutes, says the company. This means that if the ship is in port
for 8 hours it could spend 90 minutes connecting and disconnecting shore
supply while the generators are still on load. Using the PLUG system could
considerably reduce this time resulting in fewer emissions and increased
fuel savings. The amount of fuel saved could be as much as 3-tonnes and
this would have a positive impact on the return of investment in both
financial and environmental terms.

The NG, admits that there are challenges associated with shore supply power
such as the different frequencies of the supply in Europe and that of the
USA and the investment required by port authorities to install a reliable
infrastructure. However, the first unit is being manufactured to
demonstrate it can meet IEC standards and satisfy classification society
requirements for shore power systems.

* % *

solution — pewenue

shore power — sHeprus, mojaBacMasi Ha CyJHO ¢ Oepera (MW IUIaBydeH
0a3bl)

hoisting chain — nogseMHas 1emnm

shuttle bar — y3en ¢ Bo3BpaTHO-TIOCTYNATEIBHBIM IBUKCHUEM

capture mechanism — MexaHu3M 3axBarta
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retractable socket — BeriBMKHAsI po3eTka

a set of rollers — naGop ponukoB

align the 3-phase connectors — BeipaBHUBATh TpeX(Pa3HbIe COCAMHUTEIN
increased fuel savings — yBennueHHas 3KOHOMHMSI TOILUTHBA

return of investment — Bo3BpaT HHBECTHIIHI

Ex. I. Answer the questions on Text 5:

1.

What company has recently launched an innovative shore power
connecting system?

. Can you name the world’s first, multi mega watt, high voltage shore

power connection that can be safely connected within a minute?

. Can you describe the automated process of the connection between

ship and shore?

. Connection between the ship and shore can be achieved within one

minute, can’t it?

. What are the advantages of this connecting system?

. What are current shore power solutions for cruise ships up to six

people to complete a connection?

. What could be the amount of fuel saved using the PLUG system?

Would using the PLUG system have a positive impact on the
return of investment in both financial and environmental terms?

Text 6
Isochronous or speed droop control for gensets?

Electric loading on generators — active loads (kW) and reactive loads
(kVar) — is required by rules and regulations to be equally shared between
paralleled gensets in the plant. This means that two equally-sized gensets
shall have the same load in KW and kVar within the tolerance defined by
classification rules.

Gensets of different sizes share the loadings to an equal percentage
of their ratings. The load sharing should be automated but with the
possibility of unequal sharing for test purposes or if dictated (for example,
after lengthy periods of low load operations).
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Reactive load sharing is controlled by an automatic voltage regulator
(AVR). The generator voltage in ship network is allowed to vary, typically
up to 5 per cent. Exploiting this freedom, and by using digital ACR with
high resolution and performance, voltage regulation is made by setting the
AVR in droop control, allowing the voltage to reduce with increasing
reactive load.

By equal setting of the voltage reference value Vref, and the droop
Dv, the two parallel generators will share the reactive load equally.

There are some solutions for sharing the reactive load equally
without voltage variations, but this requires communication between the
AVRs and hence increased complexity and potentially common fault
modes. Since the operation, synchronization and performance of the
electric power plant for most installations will tolerate a small voltage
variation, voltage droop control without droop compensation is
overwhelmingly the most common solution for ships.

Active load sharing is controlled by the diesel engine speed
controllers (governors). Controlling the speed of an engine also directly
controls the frequency of the synchronous generator. The engine may be
well controlled in speed droop control, similar to the voltage droop control
of the generators. The loads of the plant may vary significantly.

Large power variations in the load are challenging for the engine
controller and will cause frequency variations. While the voltage variations
from droop control of the generators normally do not have a detrimental
Impact on the operations of the electric system, large frequency variations
will create higher losses in the plant and may also make synchronization of
generator more difficult.

This is the case even if the speed reference is being adjusted by the power
management system, as this compensation of the droop is normally slow.

An isochronous speed controller will not eliminate frequency
variations due to its control bandwidth but it reduces the excursions from
the set point quite efficiently for most normal load variations.

The characteristics of these methods can be summarized as:
Drop mode:
— larger frequency variations with varying loads;
— lower margins to over- or under- frequency trips (can be compensated by
power management speed reference adjustments);

— no single point of failure in the controllers: if the power management
system has an overall load sharing control and speed reference adjustment,
a failure there has no instant on the power plant.
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Isochronous mode:

— quick response to load changes/frequency variations;

— stable net frequency, even with variable loads, ensuring larger margins to
critical under- and over-speed limits;

—asymmetric load sharing requires additional functionality (for example,
mode change);

— failure in load sharing line (earth failure, short circuit) may be a single
point of failure;

— monitoring of load sharing line is required with automatic switching to
droop mode when a fault is detected.

At each type ship has different operational requirements and load
characteristics it is not easy to declare which method is better.

For many ship types — especially smaller vessels where the thruster
and propellers may be strongly disturbed by the water motion and air
suction in harsh weather — the use of an isochronous speed control system
IS more common. This stabilizes the network frequency and simplifies
synchronization of generators and bus ties in such weather.

To increase the flexibility of controls, the generators are normally
equipped with a mode change capability that also enables operation in
speed droop.

For other ship types, such as drilling vessels, the thrusters are less
exposed to the weather impact and, even with large variations in the
process loads, speed droop is usually used. Normally, the automation
system’s power management is allowed to adjust the speed reference to
keep the frequency more stable and close to the set point, and thereby also
increasing the margins to over- and under- frequency trip limits.

* * *

ISOChronous — M30XpOHHBIH (PABHOMEPHBIH )
reactive load sharing — peakTuBHOE pacnpezeiicHue Harpy3KH
speed droop — crTeneHb HEPABHOMEPHOCTH PETYIHMPOBAHMS, CTaTH3M

pEryJIMpo-BaHUs CKOPOCTH (TypOUHBI); MaJICHHE CKOPOCTH

detrimental impact — maryOHbIe mociencTBus

control bandwidth - ympaBneHne mNpPOMYCKHOW — CIIOCOOHOCTBIO:
peryInpoBKa MIUPUHBI ITOJIOCHI IIPOITYCKAHUS

excursions — OTKJIOHCHUS
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Ex. I. Answer the questions on Text 6:

1.

oo

What electric loads are required to be equally shared between
paralleled gensets in the plant?

. Gensets of different sizes share the loadings to an equal percentage

of their ratings, don’t they?

. What is reactive load sharing controlled by?
. Are there any solutions for sharing the reactive load equally without

voltage variations?
How is active load sharing controlled by?

. Will large power variations in the load of the engine cause

frequency variations?

. Can drop mode produce any failure in the controllers?

What are the basic characteristics of isochronous mode?

. For what vessels is the use of an isochronous speed control system

more common? Why?

10. What types of ships prefer to use speed droop?
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