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#11.2% The induced velocity
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Chapter 4 Earthing of non-current-carryving
parts,

A05—Constructions to the ships structure

“Where a cable socket is not used, the wires

should be formed into a hook and placed

under a tinned brass washer .

Table 4.1 —Sizes of carth-continuity con-
ductors and carthing connections
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Chapter 5 Application of diversity (demand)
factors.

5.05—Winech circuits
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“5.05—-D.C. winech circuits

TFor de. winches the diversity factor should

not be very different from the values in the

fellowing table 5.,

Note: For other cases, speeial considera-

tion to be given .

Chapter 7 A.C. Ship’s
supply.

Table 7.1 —A.C. voltages

service system of

for ship’s service
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Table 4. ] —Sizes of earth-continuity conductors and carthing connections

' Cross-sectional area of
associated current- i
carrying conductor |

Minimum cross-sectional area of copper

Type of earthing
earthing connection

connection

1. Earth-continuity con- Same as current-carrying conductor up to 16
ductor in flexible ca- Any mm? and half above 16 mm?
ble or flexible cord

2. Earth-continuity con- A. For cables having an insulated carth con-
ductor incorporated Any ductor
in fixed cable.

(a) a cross-section equal to the main con-
| ductors for up to and including 16
mm? but minimum L5 mm?

| (b) a cross-section not less than 5025 of
| the cross-section of the main conduc-

| tor when the latter is more than 16

I | mm’

wire in
direct contact with the lead sheath

. For cables with a bare earth

SR |
Cross-section of Earthed conductor

| | main conductor

| l~2.5 mm?* 1 mm?

‘ 4~6 mm? 1.5 mm?®

3. Scparate fixed ecarth- ‘ a. Not exceeding 3 mm? Samme as current-carrying conductor subject

ing connection to minimum of 1.5 mm? for stranded ecarthing
| conductor, or 3mm’ for unstranded earthing

connection,

[ b. Exceeding 3mm? but One half the cross-sectional area of the cur-

i not exceeding 125 mm’ rent carrying conductor, subject to a mini-

mum of 3 mm?

c. Exceeding 125 mm’® 64 mm?®
}’I?f’f‘f‘ﬁ;ﬁrb‘ TS, BB IR A HAH5.
AT Lo, B, FACHAE bR b B LR ERZEE LCREL, dR iR

T, TETEO B O RS e MEHT il L vted TG hHo ai-_?:cot.

THH, OISR RIERETH D
5. L Lzebidfricis 60V T4 Fdbiyic
B Uicflb bbb .
WS, MERSofpisificisut, 58V %
WREEFED T4 T+ LTS BB (1 L
Tor s MR SR dE L Rl P o W G V5 W B
BAERK OB, Rk X ot FHRTS e, Bl
ﬁp%m&m&&hoﬁitm_mm%”méﬂ
THEAUE IOV 742 240 V ¢4 BRI AWT
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Chapter 8 Switchgear, switchboards, section
boards and distribution beards.

8.09—Construction of switchboards.

FEHL D ac 150V Ty - Uo
EOTRADH Y, haaMRR S RN E 72133
i D HEED ac 85V, dc 250 V il o il
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Table 7. ] —Voltages for a.c. systems for ship’s service

Application ! gz?c'lg;rldzcsoltagg Maximum voltage Remarks
| v
P ———— 2 o
15 Po“(.r, ]watmg and cooking equip- ‘ threc phase 110 | three phase 500 |
ment securely fixed and permanently | éég {
connected. 380
| 440
Socket outlets ated not Jess than 15 | single phase 110 | single phase 500
A and intended for apparatus, the | ilzg
connection to which incorporates an | 220
carth-continuity conductor not smaller égg
than 2mm? 440 |
2. Fixed lighting mcludmg outlets Ior ‘| single phase 110 | single phase 250
purposes not mentioned in Item 3 and i 11:12?
4 | 220
250
3. Socket outlets for use where extra / It is recommended
precautions against shock are neces- to have both wires
sary. of such systems iso-
a) Where a safety isolating traos- | single phase 55 | single phase 250 | lated from earth
former is used supplying one con- | i}g |
suming device only. [ 240 |
b) Supplied without the use of isola- | single phase el single phase 55
ting transformers. ig
35
4. a) Internal communications single phase 12 | single phase 50
2 :
b) Internal communications, provided | single phase 55 | single phase 250 |'
the apparatus is of equal quality :Ig '
as in Item 2 from the personnel | 127
safety viewpoint. ggg
Jcds B.22—Moving parts of circuit breakers, geover switch for measuring the voltage
etc. OZEAH —HMEES h KSR IBnEh of each phase, one frequency meter and
Clause 8.22 {THIERENWS = & &7co7e. one ammeter with an ammeter switch to
8.13—Measuring instruments for a.c. gene- enable the current in each phase to be
rators. read or an ammeter in each phase and
JEgEt, BN XORE G EE B R A b for generators above S0kVA a three-
pto k, TioFancsl: i, phase wattmeter.
“813—Measuring instruments for a.c. gene- (b) For a.c. generators operated in parallel,

rators.
(a) For a.c. generators not operated in paral-
lel each a.c. generator should be provided

with at least one voltmeter with a chan-

»

1123

each a.c. generator should be provided
with a three-phase wattmeter, and an
ammeter in each phase conductor or an

ammeter and a selector switch designed



to permit the reading of the current in
each phase; for parallel purposes, two
voltmeters, af least one {rcquency meter
and a synchronizing device, the last na-
med being controlled by switch or plug
and comprising synchronizing lamps or
their equivalent, and if a synchronos-
cope is used, the lamps are still requi-
red.

A plug or linked double-pole multiple
way switch should be provided to enable
one voltmeter and frequency meter to be
connected to one phase of any one gene-
rator before the machine is connected to
the busbars; and the other volimeter and
frequency meter should be permancntly
connezted to one phase of the busbars.
The connections should be made to the

corresponding phase of each generator.
Note—The provision of an ammeter in
the exciter eircuit of cach zenc-
rator is recommended.
Secondary windings of instrument

transformers showld be carthed™

S1t--Iustrument scales.

oIkl
- % 1302,

e 5 1, 1t

7 (b) Iey S0 Wil
Aan i, Teks (b)
(a) 7D

"J('@\ qu.f‘li\r. D,

5oLk e

“(2) Every insulated distribution system, whe-
ther primary or secondary, sheuld be pro-
vided with means to irdicate the state of
insulation from earth.

(b) Where an earth-indicating system using
either two or three lamps, as appropriate,
is adapted, carth-indicating lamps should

Le of the metal-filament type each not

exceeding 10 watts, The system employ-

ing a single lamp should not be used.
Note—To facilitate comparizon of the

brillinnce of carth-indicating

1124

lamps they should be of clear
glass and should be placed not
more than 6 inchzs apart ™.
8.19—Protection of outgeing a.c. vr de.
circuit.

vl L D

iy d o7 DT L,

u”uf]‘-u‘ LT I R e

PR S 4L, Horsipeo LD ini

TR ea—

La—EA1 o5

A RS PRD)

Feofe.

“ An automatic circuit-breaker so constructed

as to open simaltaneously all insulated poles
or alternatively from current of 320 A or less,
fuses and a linked switch .

8.20—Protection of meters, pilot-lamps, elc.

SEH XD MR T KO TR S [0S f
(L, R s LU SR E= 1 ,-"Ul“i_-‘ L5

PR E T EDIEELAH D, W1z, U
VECANETITE LT

BE D wT)

ik

* (fuse cut-out) D ffif}4

i

& Efroic

T Aspa
“(b) Means of overcurrent protection for cir-
cuits containing earth-indicating lamps and
pilot-lamps should net be used also for cir-
cuits containing voltmeters or voltage coils of
instruments.

Exemption

A single means of overcurrent protection

may serve an instrument and a lamp which

is integral therewith .
824 —Special requirements for section and

distribution boards.

S AT
RaV S o AL 3

Eieofe.

PR

D by AEA TR s L oriedE
DT ok

ek & Ltk

“ Protection and control

Every outgoing cireuit from a section board
or distribution board should be perfected by
a fuse or a circuit-breaker in cach insulated
pole or phase. 2-wire and 3-wire circuits of
rating exceeding 60 amperes protected by fuse

addition, be controlled in each

should, in
insulated pole or phase by a linked switch.
Marking of ‘:.’U!Eag(:

In a.c. installations the voltuge of every

section board and distribution board should



be indicated by a lavel bearing clear and
indelible indication ™.
897 ~Construction of section and distribu-

tion boards.

-7 ot

Figdaty v o — AHE
P& s it

Lo s, o FEnsleh it

| A= Tl

LD EoFriln

dh, W
“ All connecctions should be readily accessible.
The replacement of parts should not neces-
sitate the removal of the case or the discon-
nection of cables

If the busbars of a distribution board are in
series with a circuit, their cross-section shall
be sufficient 1o withstand the full load of the
supply cable”

831—Switches

TR (a) BOZE0], KRR st T4
oo C AL D, TXTD A1 45 2303
ZFHOUENTTH O, ARk ::ui'-'l""'lth'r’J113D’J=.’-‘ﬂéh'l"
BLsh . MO AL 9 SR IIR 0T

Eor ISl D Tah s 5 LR LT

FfoAa= - w Lk, RETE TC17 o#l
ILXHRECTHH D EDIRNUNHD, TC17 o
e eh-CRiid

“(a) Every switch should be capable of brea-

{30l Pl s

king a load current 5024 in excess of its rated
current at rated voltage, 100 times for swi-
tches of rating not exceeding 60 A, and 10
times for larger switches, and be capable of
being put into service subsequently without
iujurious overheating.

For d.e.
and for mc. it should have a power factor

the test load should be resistive

0.3. The stated number of interruptions
should be carried out at equal intervals

within on hour ™.

8.32-—[uses.

wfEiEA R By Yoo (d) Il .
t¢d) Every fuse should be provided with a
cuitable nonignitable insulating fusc-carrier
of such form as to proteet a person handling

it from shock and burns, except where sui-
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table insulated detachable handles are pro-
vided or the arrangements are such that, in
distribution boards, a switch connected on
the live side of the fuse is fitted adjacent
thereto aud a lid or door is provided to guard
the fusz against unauthorized access”

Chapter 9

9.0l —Methods of distribution

Distribution

F 7 v i XD ROIEESH o, THO MR

e LR R,

* The output of ship’s service generutors can

be supplied to the current consuming ap-

pliances by way of either:

(a) a branch system

(1) a mesh network

Current consuming appliances of the ship’s

scrvice system should be connected to either

(2) a main switchboard, or

(b) an emergency switchboard, or

(¢) a section board, or

(d) a distribution board,

Branch. An electric line intended for
connecting a current-consuming instal-
lation to the distribution network,

A branched network is an assemblage of

interconnected branches.

Mesh of a network. A set of conductors
which connects feeding points (nodes)
and forms a closed circuit ™.

9.06—Final sub-circuits

WfEHgEic L 0 Clause 913 &8l L, Aoy

DT AT S & & Eiods

“(b) A separate final sub-circuit should be

provided for every motor required for an

essential service, and for every motor rated
at 1.25 kw or more.

(c) Lighting circuits should be supplied by

final sub-circuits separate from those for hea-

ting and {or power requirements,

Exemption. This clause does not preclude

the supply of cabin fans or wordrobe
heaters from lighting cireuits
9.10—Cargo-space lighting

vl b, Cargo hold mmﬂﬁ*“‘ﬁ”’"fJIJDF&H‘.i,

Terneds

REDMARETCE S 5 Eofgns ),




D L5 EIHED sh.
“In the case of a fixed lighting installation
in the cargo-spaces, a small switchboard fit-
ted with switches and voltage pilot-lamps
should be provided for each connected ligh-
ting line. The switchboard should be ins-
talled outside the cargo-spaces and accessible
only to qualified personnel ”.

9.11—Radio installations, including direc-

tion-finder and similar equipment.

YR LD, R e % A TS S

5 EDfENS D, HHO Lk, WD kS icHgIn

god bhde.

“ A special circuit from the main switchboard

or the emergency switchboard shall be pro-

vided for supplying radio installations .

9.14—Steering gear

FEE L D HETFCTCIL R-H40C B 5 & SIFEHE

BBY, hick) #@HETE FET Hotert,

SOLAS (i Eic st s A& 7o o EiE4

#D) TEDTHER h s DT, kEE TN

I hiz.

9.30—Shore connection

HTHRILTIIMAER L D R ~0BTE L #8y

SRTVICH, CThEEIRL, foisiEHioms

B LU REGRIEERRO X 5 B HlE

THEE Lo,

“(a) Where arrangements are made for the
supply of electricity from a source on shore
or elsewhere, a suitable connection-box
should be installed in a position in the
ship suitable for the convenient reception
of flexible cables from the external source,
and containing a circuit-breaker, an isola-
ting switch and fuses and terminals of ample
size and suitable shape to facilitate a satis-
factory connection.

Suitable cables permanently fixed should
be provided, connecting the terminals to
a linked switch and (or a circuit-breaker)
at the main switchboard.

(b) For three-phase shore supplied with ear-
thed neutral an earth terminal should be
provided for connecting the hull to the
shore earth.
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(c) The shore connection should be provi-
ded with an indicator at the main switch-
board in order to show when the cable is
cnergized.

(d) Means should be provided for checking
the polarity (for d.c.) or the phasc sequence
(for three-phase a.c.), of the incoming
supply in relation to the ship’s system.

(e) At the connection-box a notice should be
provided giving full information on the
system of supply and the normal voltage
(and frequency if a.c.) of the ship’s system,
and the procedure for carrying out the
connection.

() Incidentally, a device to transmit mecha-
nical loads on trailing cables directly to
the metallic framework and not to the elec-
trical connections should be specified”.

Chapter 12 Transformers for power and

lighting

12.01— Scope

77 v A2 X ORI L OHEL, KO XS

HlmHHET 5 2 & Elooie.

“This clause specifies that the chapter ap-

plies to static balancers.

It would seem that it should also be spe-
cified that it applies to saturable chocks and
to transductors whose volume corresponds
sensibly to a rating of 1 kVA.

There should be a class reference in
Chapter 37,
12.09—Parallel operation
77 v AL, BHEREWFETS 6, B
ZEFERRD TN S A FE 85 0> 5026 L b & #
ETRETHL D LoRBEnb b, hrdfRs
iz,
1210—Limit of temperaturc-rise
TCU oPsE#fst, ST Moo Ll
1.
12.11—Short-circuit
HA L DAz, Induced potential test A3
TRETHL 5 LPR L Thotet, kB HOFE
Ak, MMOBESD X 5 feviis d, oiidt O
WHDIEIND 5 & DFEFL AR~ SH, AR
&irot.



12.13—Rating plate

oo XML, o ko HBlESRS T

* The rating plate of transformers for power
and lighting should give information accor-
ding to the following, the rating being in
accordance with LE.C. Publication 76.
General.

(i) The specification to which the transfor-
mer conforms.

(i) The name of the maker.

(iil) The maker's serial number, year of
manufacture and type designation.

(iv) The class of rating or the necessary
information if the transformer is intended
to operate under more than one class of
rating )

(v) The additional information detailed
below, as appropriate,

Transformer

(vi) Transformer

(vii) Frequency

(viii) Number of phases

(ix) Output in kVA

(x) Primary and secondary no-load voltages

(xi) Primary and secondary currents for
cach winding

(xii) Designation of transformer connection

(xiii) Impedance voltage in per cent

(xiv) Class of insulation

Note 1: If the transformer is liquid-co-

oled, the manufacturer shall state the
reccommended type of cooling liquid.
This may be done on a separate plate.

Note 2: The information given in (ix) to
(xiii)., shall refer to the principal tap-
pings.

Note 3: When necessary, information
about extra tappings should be clarified

by a connection diagram ™.

(8) Chapter 13 Generators (with associated

prime movers) and motors

1311—Types of rating
WEEHSE X D EfEE L, ship’s service EIAt o RE
Tt ZoRiyge LRIk 5 B I EAR
JEps Clause 1312 o X5 o Eicinorc.
13.12—Permissible limits of temperature-

rise.
HEESC L OB L, ISR OB &Y
B Ly Ardedfy 13,10 kD X SicBE o7,
13.14—Entry of water
KX Y oFIAENTS X 5BERAB D, F
%o EohwEEin s L, ToRiEzEEih (essen-
tial motor) # L EETH L &inorc.
“ When the weight of the generator excluding
the shaft is over 1000 pounds (455 kilograms)
it should be provided with means to prevent
moisture condensation in the machine when
idlee. When steam heating coils are installed
for this purpose there are to be no pipe

joint inside the casing ™.

Table 13.[. Limits of permissible temperature rises for generators and motors

Temperature rise deg. c.

Method of ciee
Item measurement Vent}i}l_ated cn(.)ctli:)sgd | Waterht_:ooled
55 Part of Machine of temperature | m_fic ne E machine_!_ machine
s Insulation | Insulation | Insulation
class class class
A B A B A

a) A.C. windings of turbo-alternators { 50 70 i

having outputs of 5000 kVA or more E.T.D. |
| b) A.C. windings of salient pole and of ' s sz |l 70 90

1. induction machines having output of ‘

S000kVA or more, or having a core |

length of one metre or more | |
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a) A.C. windings of machines smaller
| than Item 1. [
. - 50 70 50 i 70 S0
b) Field windings of a.c. and d.c. ma- R 2 J
25 chines, having d.c. excitation other or
than thosc in items 3 and 4. T 40 &0 45 &5 50 50
¢) Windings of armatures having com-
mutators
| Field windings of turbo-type machines | . " -
. . A Lt = T T
having d.c, excitation
Single layer windings with exposed T i . . e~
4. or | 55 80 | 55 80 75 100
| bare surfaces R | |
Permanently short-circuited insulated | :
5 . T 50 70 | 50 70 70 90
windings
L — ————— - :
. Iron cores and other parts in contact | | o =
6. R o T 50 70 | 50 70 70 90
with insulated windings ! |
p Permanently short-circuited winding | The temperature rise of these parls
" uninsulated { | should in no case reach such a value
S i T | that there is a risk of injury to any
8 | Iron cores and other parts not in contact | insulating or other material on adja-
| with windings | ~ cent parts
= e e — e
9 :Commutalors and sliprings T 55 65 | 55 65 2 S
o | note 2 note 2
. | &0 65
0. i | 40 45 | 40
I | Bearings | T : l mnote 2 note 2
Note 1. T =Thermometer method temperatures in comparison with those
R = Resistance method given in the table and established accor-
E.T.D.=Embedded temperature ding to the national standards and the
detector technical conditions are permitted *.
Note 2. When the commutators, sliprings Eiideh Document 2 (Central office) 417
or bearings of machines provided with I JAVERIRAN S oo g fE k5 L e eifiie I
water coolers are not in the enclosed air FHIGE X D 10°C 1< T 4T 5 &idila
circuit cooled by the water cooler, but BIVTU A & & A5E Xk,
are cooled by the ambient cooling air, 13.20—Autematic voltage regulation for
the permissible temperature rise above d.c. generators
the ambient cooling air should be the fﬁ?jﬁﬁﬁ'ﬂiﬁﬁfﬂ]ﬂl0)5}%‘:5&1—-&;@;_‘_[1—4mjﬂﬁﬂ'_:,{h"fri
same as for ventilated machines. AWK O s, JEEHSRIC X b ThL, &
et YHIE XL DK note w3t 4 & 5 BHR RS & R & ST
SRIH WA E Cie g E 5 HEAATHH “ Automatic voltage regulators should be
Fro & dizoi, provided for service generators which are
“For enclosed electric motors operating in of the shunt type. Automatic voltage regu-
short duration service and in repetitive lators should also be provided for all serviee
short duration service for a relatively generators driven by engines used for pro-
small number of hour annually, higher pulsion purposes whether these generators
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are of the shunt, stabilised shunt or com-

pound-wound type”,
12.00—Inferent voltage vegulation of d.c.
peneralor

U, VR AR MRS E R

B8 b =t e
(50 kw LI 1) (kR i D

Ltz

T init

(1) {EM% f*-'L':'J;: cmr, "IE”rﬁm_ ra., % B
SCEEAS A% 25 DM
IJ-J::..J-.azs sk

(ii) ‘-EE'& T, AIRRCEiS!

HEAN1Tes Al TR T Lt o &
_i:_i';'ﬂ (l) Bhot (D) XniTseT, 3
(i) Acf I*o Sk Etpais

13.28 —Momentary exrcess current

n;ﬁ'@ p 1.'.

15 Tl
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1
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E R IT LR 15028 L
2 Gpiim L"E*‘ﬁif_EE i LIS

Rt adl -vzijoﬂ;m S D RO m\ (e
L I"_H AAERL AL E L
kL9 jff“c o i3

« Each eenerator should have an exciter of
ot} L=}

suflicient capacity to provide excitation
when the alternator is carrying 15025 rated

current at 0.6 lagging power factor for two

minutes and main‘ain the voltage within 7.5
percent cf rated voltage”
Chapter 14. Control gear, motor starters and

magnetic brakes and clutches.

Use of type-test deta
B B ot X iz AL o VA B R L

i
L

14.24 -

. - Ly A J'/\_J-‘ - b
roiinds b, HEp Lo RHRTS S 2o
g7,

w1t is not intended that tests should be made

on individual items of ¢poiritus to prave
compliance with these recommendaticns (or
additional requirements which may be

specified), where it can be shown that the
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(10)

apparatus is similar to apparatus for which
type-test deta can be supplied by the manu-
facturer, except for such individual test as
are specified bLelow ™

Chapter 25 Trials,

25,08 — Insulation resistance of motors and
generators
HIfTAREa hey, [
HHEE ST fo. Tiedbb

Insulation resistanze in megohms

Rated voltage of machine
Rdlmj: in kw

e kLD
IliosE 7 7 v A X DIOEIEEY SR D, TR
LYaKamMTas s & &inoie.

In-u}.1t on resistance in megohms
Rated veltage of machine
Rating in kwx2+1C00
Tl O SEGMIHET S o L &
Pt oEIREEN Y, EoEiEmoiHc XD &
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Documents 18 (United Kingdom) 401 35 I
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“ The distance between live parts of different

et o A o ok

potential and between live parts and the
case or other earthed metal, whether across
surfaces or in air, should bz adequate for
the working voltage having recard to the
nature of the insulating material and the
conditisn of service”,
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