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Technical Speerificstion fox Ilexible
Zlaatomeric. Cables with copper conductors
for powered roliling sFuck applications.

0 FOREWORD
0.1 Indian Rsilwey Technical Specification No. E-13/03

for f£lexible cables with copper conductors for
powered rolling stock applications was issued by
ADSC in December-i%77. The abovae specificaticn
covered batk Thermgplastic (PVC) ingulated cables

as mell as Blastomer insulated cablesg for use on
elestric locos, Diesel hydraulic end dilesel electric
lccos and Blectricl Multiple Uplits., Thres amend-
mente 7o this Specification have already been l:ssued
end waricus IS and cther Specifications on which the
specificaticn was tssed have alsoc been reviged zince
the {esue of thie specification.

0.2 PYC insulated eablag are being xept out of the Scope
of this specification, as they are no longer con~
sidered sulizble for rolling stock spplinations oo
sceount ¢f thelr lewm life and low curreat densitlos.

D3 Spaciffcation 8-14/01 mas prepared in 1888 due <
cortain adéitions/modifications inm the esriier speci-
fleation 3-13/03, B-14/01 was in 3 parts. Part-I
=as covering cablesd of 780V grece and Part-11 those
ebove 750V upto and including 3CCOV. Part-IXI1 #es
covering ERPVC cables. 3-14/0L had to be revised

zzain due to certain additions/elterations wxoich

once

nore considered necessary in this apecificaticr.
S This revised Specification supersedes earlior spe-
e cirigation Ne. 2-14/01 (Part-I) : 1888 and B-14/01

{Part-I) : HEV -~ I and deals with zlastomerie Cadlsas
of 7EQV gradse.

0.5 The Zollcwing voltage grede 1s recognised fcr ite
pusrose of thls specification :~-
760V grade : This shall be used on AC znd IC eir-
puits woere the normal voltage does -

not =3¢csed SO0V,

Ingusteial frequency SO Hz shsll be taken as ITe-
gqueney for all the AC apnlicationg menticned atcve.

0.6 To 2211 in line with Indiac Standards for EBlastomeric
cables, she specificeticn hes been based cn Indian
Stancard Spocification for Zlsatomer fnsulated

cables IS : 0568 (Part-I) of 1988 and 99638 (Part-II1)
sf 1928l.

p.t.0. 2 4
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SPOTION - T
GENERAL

1 SCOPB

1.1 Tha specification covers the requirement of single
corsy 3, 13, 19 and 27 core copper flexible cables
for use on electric locos, dlesel electric locos,
idesel hvdrauling locos, dlesel reil cars, battery

1gcomotives and slectrical multiple units.

Y2 The specifieanion 237ers raguirencnts of cables
ror sontrol 2nd auxiliary circults covering a voli-
age range from 24V to 500Volts.
[

[ &)

TERMINOLOGY
2. Por the purpose of this gpecirication, the defini-
sign given in IS 85 (Part 1OOT). -~ 1071 and-Has:

2gllowing =nall epply.

S.2 outine £asis.

be carried oui bY the manu-
»inished cadble lengths to

2 integrity of the cable. The
aay however Carly sus these tests

5 pelected at rendom &s per AppendiXx
; 0288 {Part-I) @ 1088 tc verily

«s pbserved by the zanufacturer.

r
7 0 M
1]
@ m
«t
(I o

Qe 1y vl
Saomt

e

)

o8
o g b g
Ao (f; 0

“

This test is carcied cut toc prove the con-
~proiiy with the specificatlicn and intencea
=o awrove the general au 14ty =nd design. The
Sywa test resulis snall be valié for a naximum
spripd ©F 3 years.
2.4 icceptance TesTS.

nagts ezozlad out on S2mplss tsﬁeg‘frc:_a st -
2or Lac Sursns2 0 sagantanee o L& 1z2%.

:

)
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CONDOCICR

The conduster spell be made up with circular tinned
annesled copper wires com yin with I8 : 8130~1984.
For compesitiocn, Class § ?f le) and Class 8§
(Extra-flexible), nominsl cross sectional aree,
nominal diamster of wires in conductor, number of
wires and zmaximum resistance of conductor at 2Z0cC

as per gable-l of this 8pocification will ba
follovwed.

The ccvr:si“-un Claess § or 6 as desired by the user
may be gepasratsly specified. Unless specifically
indicated, it may be 3resumed that the cables ts be

suprlied are zu per ccmposition Class 5.

The separator tape of red or any other distin-
5l shing colour polyester ghall be apulied over tie

‘ALH“—“Q g

¢

sondnatnr.

INSULATICH
e

Sinszle Elasgtomeric covering of oll resisting and
#lame retardant CSP based _nuu1atinr materisl ccm-
plying with requirements of Type Ia-4 Seriel Ns,
2) (2) of Table L of IS 1?*50-163a shall be
yrovided.

?c; nulti:ore cablas individual aores sheil have
ingle elastomeric covering of IE~4 type materisl
uS nenticned in Clause 4.1 aco"e.

sinder tane

ar czbleas as indicaftied in Table-3 shall be srovi-
with a covering of rubberised procfed cotion tap:
T) of nezinal thickness of 0.l5zz over inéividual
to avold vulcanisation or stickirg or dirfferent
¢ slso for ut“a gthening of individaal -cores
evant snapping of nonductors.

Ul

£ G D oAt
[ S W & ‘U n F:
ook C.).
S G E‘
" 1 75
{ s
mO
3

&
< o

ase o multi-core uables, & binder tspe either of
ivester (Yelinex) of nominal thickness of C.028am
7.080mm or rubber proofed cotton tape (RPCT) of
cminal thickness of 0.185mm shall be applied over the
d up cores below the overall outer sheath.

vl I s > B 0
i O aQ
’..L E

o3
ka3
(=1
E

3
o}

plzined above for single core cables, culy sing!
ing of elastomeric material shall be provided.
ata insulation and sheath shall not be provided.

ax

o

-5

016 -
0 G
3

o m
HH

alticore cables shall be provided with ove:

'ér sneath of 534 type CSP based materizl.
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SECTION = III
CONSTRUCTION.

The conductor sormation shall be according to
Tabla=-1 cf this Specification for flexible and
axtra=-flexible ¢ables.

HSULATION

e

The conducstor with spparator shall be provided
#{th slastomeric covering in sceordance with
Table-2 acd 3. -

Iticknas& of insulaticn

joiness of elastomeric covering
css than the value 'te' speciflied
|

-
-

L O

&
molersnce on tbiclimess ef inanlation (T} @

;___-—-———"L““‘

‘he szmellast of the apasured valua of thickness
elastomeric covering anall not £all balcw the
ralue 'tc! speeifled in Table 2 and 3 by more
shan J.1mm + O.1°%C

w3l S IR )

spnlication of {nsulation

The insulation siizll be 32 applied DY axtrusion
that it fits clogely on the conductor witd
geparstor but snsll not achere Lo 4.

golour

The solour of the elastomerie covering shall be
tlack or sny other solour as agreed 6o between

tna P:rcnaser anc the sSupplier. Unless specificglly
{ndtezted, Lt may be presumed that the covering.
shall be of bleck colour.

for multicore cableg snhall be
usion in sccordance with Table=3.

uf sheath

The averzge thicimess of the gheath shall no% he
less ther the value 'ts! gpecified In Teble=-3.

p.t.0. 5
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3.3
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Polersnce on thickhess of sheath 'fts!

The smallest of the messured values of thlckness
of sheath sksall not Zall belcw the value *‘ts' spe-
cified in Tgble~3 by mors than J.2mm + 0.2'ts!,

Cglour
SPEIUWE

The oolour of outer sheath shall be black or any
other colour zs agreed to between the Purchaser
and the Supplier, When the cabla is intended for
sxposure to sunlight, the conlour of sheath shall
be black only. Unless spocifically indicated, 1t
may be presumad that the cuter shesth shall be of
black solaar.

The matarial jor finisbed ccvering shall be uniforz
and free frod voids. It shall b2 possible to
removae the coverlng//sneath without any 417Piculty.

CUXS L -
The cores sha.l be identified either by nuzbers 023
colours in accordance with 3.2 using one of the
following mevhods :=
(&) ﬁumbers printed on corgs; zaod
(b} Coloureé insulation.
The colour or number scheme shell be as per Clause
i15.2 of IS8 : 2958 (Pt.I)-1933, PFor multicore
cavles, printed lepend comprising a auwnersl and
word shall be followed, The legernd shall be well
gerined, legible and -ermaneat, any 180mm ol cors
shall contzin at least one complete legend znd
gaci lagend shall be inverted from the agdjzcont
legends as illustrated
|= |
N
i |
b o !
PN '
NI T 2o T -~ 6
EUIK E |, B NINE ENIN © OR
? g
N

L}

=M

o
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3.3

V)

1) 2
-

For multico»e cables aambering of core shall
start from sutermost laysr and hence centTal
core will neve iast aumbar,

LAYING UP CE CORZS

7. ease of multicore cablss, the cores ghall

he laid togeshar with a sultable »1s5% hand

lay and alternate lay=is snall de lsid in

opnosite direction. =Fillers in interstices

may be used to ~royide Teasonable circularity

cf laid up cables. The gpproximate value

o? ley shall be 16 times zné 12 times ths pitch

circle dla. ZJor sizes above 25 ume &ndé upto &

ineluding 25 amd regpectively.

mhe Tillurs fOT intgoniices g D nataral
rchetia fibre o7 slastoner. TIhe filler

-1 shell pe suituble for the overating

are of 900C =nd gompatible #1th the

psed Tor glastomaric agvaeriig.

In case of multicor2 cable, a binadel tape
either of nolyesuer (Melinex) of noainal
shiolmess 2.025am O 5.050m= or tubber procfed
cotton tape (RPCT) of thickness N:18zm shall
be applied over the laid up cores pelow the
overall cutsr sheath.

PDF created with pdfFactory Pro trial version www.pdffactory.com
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SECTION - v’

IE3IS
2L CLASSIFICATION OF TESIS

T

Tvpe tests

The following shall constitute type fasta :=-

L

est

nductor

Tests on oo

9
i

iaference
Spogelificgtion

for requirsments

Rerferancs
Specification
for Test Yethod

1) Composition o Tapble~1 of this Aa per Appendix -
. soncuctoT Specification Glausa 7 of this
i Specilication.
ii) Pargulphate test G.l.3 6F - Parf-4d of
ffor copper) 15:8150=-1884 I5 ¢ iCB10=»188¢
$11) Annealing Test CeleZ Of Per%t-1 of
(for gsopper) 13:8130-1084 18 : 10R15-1824
iv) Regisianca Tast Taple-i 2art-§ of
IZ @ 10B1lO-1284
{d) Teat for thickness Part-§ of .
of insulaticn and abie 2 &3 ID : 20810-1224
sheath
{c) ~Fhyslcal tests for Teble 2 & 3 of Resnec 7o 5§rE§
e-..s‘c'*'"‘“c insula- 13 : S5380-1284 T84T L.-DQ-‘E:e
tinn andéd shesth as zentisned i

I3:6380~-1534
Tabie 2 %2 3§

(d}y 0 Zone registance TIC S95-0R-1978 Appendiz-3 27
sest 7IC 395-02

(e) Bizn voltage Tesi Clsuse 22.2.1 gf Jert 45 of
{(Ratar immersion 1s : 9968-I-38 IS 1 10810-1%
t2st, ,

¢4y 1Insulation resist- Table 2 of fart 43 of
ance tast (Insula=- IS5 : 63801984 IS : 10810-1B84

5 tisn resistance

conatant)
(é) Lestructive punc- Appendix Appendix Clause &
[ ture test Clausae 6
(h) Fesistance to Appendix ippendix Clause}
| cracldng test Clause 1

e ——
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Test |
(1) Flexibility
(Bending) Sest
(3) Fire resistance
Ta}St
(k) IC gtabllity test
(1) HRezistancs toc sur-=
tace tracxing
L
(m) Slippege teab|

- 8 -

Reference Rofsresnce

specification Specification

for requirements foxr Test Hathod
Appendix . Appandix
Clause 2 Clauss 2
Appeondlx Appendix
Clause 3 Clguss 3
Appendix Appeadix
0latgs 4 Clause 4
Appendix Appeondix
Clause & Claags S
Appendixz Appendix
Clauss 8 Clzusge R

ASTM D-3677-32

0lanss 22 of British nedlwey Scard
Specificaticn TDE/78/2/186,

2241 in Life Cycle Test, the ftest
«hres samples sslected Iron
14 any of thase samples fail,

comply with British

oE/76/F/1€ and

As per Appendix
Clause 7 of E
this Specn.
Part-4 of IS 3
10810-}954

Part-1 of IS
10810-1584

Pact-5S of IS 3
10810-15E4

Part-6 cf IS
10810-1984

(n) Tests for identi- ASTM D-3677-83
#4eztion ol Tubber
JOLymars
(o) Lifa cycle tast
11.1.2 Should a ssmple
giail te repsatad on
Enp zame patef.  Shou
~he bateh sball be deemed no% 9
Railway Board Speciflication No. TIDE
%L1l not te accepted.
1.2 Accsptance testd
5 The follewing shall constitute Acceptznce Tests -
(a}) Test =m conducter '
(4} Composition Table 1 ef
o< conductor +his Speci-
ication.

{ii) pPersulphate cl. 6.1.) of
test {for IS: B8130-1984
copper)

fraz> 2mnaaling Cl. 6.1.2 of
test IS: B130-19384
|

{iv) Resistance Table-1
test

|
(5) Test for thick-
ness aof tn§ula— Table
tion & th 2& 3

sheI

PDF created with pdfFactory Pro trial version www.pdffactory.com
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ol
{c) ghysfcal cests Table 2 & 2 Zespective
as indicated of IS : Parts of
balow for Zlasto. 5380-1984 I8 : 20810-
mesic Insulation 1984 as
and Zheath mentioned
I IS 2
A380-1 984
Tabhle 2 and
3
For lansulation
(Ly  #EESRiR !
)
Iloneation !
5 g - do - - & -
3
Al T 54T :
aTC 28% 4
{
J
2
FTor Sehath
(i} Without )
zyeing - b
Zlengation ;
& Tensile ;
strength i
# “ - G0 - -~ tdo =
(ii) Year ;
resistance ;
i
test J
3
{(1ii) Hot set i
Test }

S o .

i e ———
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-10 = 2=
Tast Referance : Refersnce ’
Specirication’ Specification &
for requirements #or Teat Methe 1
(d) Eigh voltags Clause 22.2.1 Part 43 of -
“ast (Water TS:0058~1I~1988 I8 : 10810-1%¢
tmmersica test) (6 KV AC RMS

for 5 Minutes)

{(e) Insulavion resist- Table 2 of Part 43 of
ance teat (Insu- 15 : B380C-1984 18 : L0210-84
12tion resist-
ance constant
(f) Destructive punc= Appendlx i AppendiX
ture teet glsuge © | Clause &
w: i .
(g) Fealsztance to Appendix Appendi;
aracking tast Claunsa L Clzuse =
(h) Tlexibilily Appendix Appandis
{Bending Test) Clausas 2 ¢lause =
(L) 3Firs resistance Avpendix Apgeniix
<88% glause 3 nlause & 1
(3) oo atsbility tast Appendix Appendix
$lausas £ ¢lauge 2
(k) Sesistanca So sux= Arpendix A?;e:dig
2ace tracking Clause 5 glagss S
(1) &Iippazs %gst Apperdix A;peniii
£lause 2 Clause S
(m) Q zone registancs JIC 895-0R-1276 Appes EZQE o)
Ta23%t SIC-A328-0R }
(n) Tests for identi- ASTM D-3677-33 ASTS D-36TY .
#tpation of rubber e
Jolymers
11.2.1 2 ~ecommended zampling clan for accephance Lasti
3 zglven in Appendix-Acf IS @ 3968 (Pt.I) - 1388
11.3 Routine testd 1
"we following shall constitute toutine test i-
(a) conductor reglst- Tabla 1 | Part 5 of
i aance tast TS : 108101984 i

(b) Eigh voltage tast Claues 22.2.2lof Part 45 of
(3kV AC BMS for 18 : 3%68~-I-1p88 IS ¢ 10a10~-1984.

5 nioates)
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TABLE « 1

m— Composition Class-5 Composition Clasn-6
) _a_gghmi_c_resistance & Chmic resistance
& |itoisa MIn 5. 0f Max.Resis~-| Min.Nc.of [Nominal|Max,
o ada Wires and | Nominal tapce at | Wires and [dia. of{Resis-
composi- dia. of 20" ¢C composi~ |wire tepce at
| & tion. wire | | tion. j 20" ¢,
(rom™ ) {men) (Ohny/ Km) {mm) (Chmy/ 5n)
% D5 18 Dy 20 40,3 28 0-15 40,1
2 Q.75 2a 020 26.7 42 Q.15 25.7
3 1.0 32 0.20 20.0 56 0.15 20.0
"‘. .'_lf- 30 ()-:_:‘5 13-7 85 0515 13'7
5 2+8 50 20 B.21 140 .15 B.21
(7 x 20)
G 3.0 45 0.30 6,031 - - -
7 4.0 5@ 0.30 8.00 228 D15 .09
(32 x 18)
a8 DG &t 0,350 3.39 189 D.20 3.29
€ 722
9 10.40 an Q.40 1.85 324 0,80 1:85
(1¢ x 27)
io 18.0 156 0,40 1.24 513 0.20 1584
{1g x 27)
11 25.0 198 ) 40 0,798 783 0.20 0.795%
fe7 x 29)
12 35.0 276 0,40 0.6865 1107 c.20 0.5 66
(27 x-41)
i3 50.0 asa N.40 0.323 TNe .80 0., 333
(27 x 28)
14 70.0 360 0,80 0.277 209 0.30 0.2 77
(37 x 27)
18 98.0 478 0.80 Nn.210 1332 0.30 2.210
(37 x 38)
s 120,0 —/—= 808 0.50 0.184 1702 0,20 —0 1684
(12 x 32) 3 (37 x 46)
17 180.0 7568 0.50 0.132 2109 0.30 D13z
{27 x 28) {37 x BT
18 185.0 2285 0.50 3.108 2500 0.30 D.108
- (87 x 25) (37 x 70}
le 240.0 1921 .50 0.0817 3380 0.20 Q.08 ¢
(37 % 33) (48 x 70)
20 300.0 1825 0450 0.06854 4270 0.30 0.06 5
(61 x 28) (81 x 70)
21 400.0 2013 0,50 0.0498 - - -
(61 x 13)
22 500,0 1769 0.80 0.0321 - - —olil
(Bl x 292)

T —

4 tolerance of + 0.0lmm shall be prmitted on

PDF created with pdfFactory Pro trial version www.pdffactory.com
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SPCTION - V

IDRNTIFICATION., PACKING AND MARRING
IDENTIFICATION

The feollowing detalls shall be printed over
the sheath of the cable wmithin 1000mm :-

1) Msnufactursr's Neme/Trade Mark

41) Rated vol aga.

11) Year of ;ufactaro

iv) Indi atian of insulating :ateriel ang

4+= goorating fempe*ature as Jgr
slause 23.2 of I8 : 2888 (Pt. I}
- 1988, viz., HR 80.

v) GCustomer'e Speciiication ¥o. viz.,
IRS/2-14/01 (Part-I) : Rev - 1I —1983.

DACTEING AND MARKTNG

2nd sealing =~ AlL :90753 shall hsye their
ands seared wigh non-aygroscopic apgaling
matariala.

rall thar wecund oo Tsels o7
or supplied in coils packed and labellad.

“na Label or the stemcilling on the drum ghall
sontain she follewing information -

{aj) Refarence %o £hils peci:i:ﬁﬁ ion. i.e.l 2

2050 Specification Ho., 3I-14/0F (Pt.-i): Feve-l]
1869

(b) Xearufacturerfs namg, brand naxe or trzde
mars,

(¢} Typeg of cables and voltage grads.

(¢} Nwzber of cores.

{e) Noeminal croca~-geational area of ths
sonductor.

(#Y Cable Code : as gefined in Clansa 23.3

\ i a

of T3 : 2042 (Part-I) - 1888.
(g) Langth of the cable on %the drum/real/coil,

(1) HNumber of length en tne reel, drum or
coil (1f more than one)

(i) Direction of rotaticn of drum (by means of a
(3) Approzimate grosa ueight R

(k) Yaar of manufacture. |

gLlade .
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TABLE - 2
750V grade single core cables vith Elagtomeric coverings
of IE-4 type CSP based material im accordance with is
I8 : 6380. T
COHSTRUCTIOR: (a) Tinned annealed copper conductor
{b) Separator tapse of polyesster
28 per Clause 3.3
(¢} Blagtomeric covering of IEZ~-4 type

{nsulation.
2 Nominsl ! Thickness g External Tplerance
! eross- § af cover- i nominal | con externmal
S.No. ! gectional i ing (te) i disa. I cia.
§ grea of s i
! sonductor b ! i
............ | vsaiuniunioll. TNIEIIREINY e eCaREaes. JCTReua o e R
{ == ) (1) {mm ) {rem )
1 ‘3.5 lc‘: 4-.&2 : :J-s
J ‘J-?S :.4 ‘;.4 - "‘.}-5
3 1.0 Lok 4.8 + 0.8
4 1.8 pe- 4.2 - D,3
5 o R Lot &3 = D5
S >0 ln‘; 505 : :-E
‘z “2.3 loé 6-1. - :.5
2 5.0 1.8 e + G.7
3 10.0 1.8 R.1 > .7
40 15.0 1.8 0.0 + 2.7
11 28.0 2.1 12.1 ~« 3.8
12 35.0 2.1 137 = 3,0
13 50.0 2.2 18.7 * L0
1o 70.C 2.3 18.0 e 3
15 g5.2 2.4 20.3 + 3,0
5 120.0 2.5 22.0 Al
gl 186C.0 2.8 24.2 = A0
15 3 5'3 258 26.6 -» 100 -
[ |
18 240.0 2.2 30.1 + 1.3
20 300.0 3.1 337 + LB
1 402.0 3.2 37.8 = 1.5
h 2:}. \:."3{)-0 3-)_ 42-1 »*: 2 .
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Huliicore cables alth Class-5 conductor having
|Blastomeric covering of iIB=4 type CSP based
jinsulation and overall outer sheath of SB-4
tyre CSP Dased matarlial in accordance with

I8 : 6380-1984.

CORSTRUCTICN {(a) Tinned annealed copper counductor
(b} Separator tape of polysster as
per Clause 3.3
(e} Elastomeric coverlng of IE-<4 tyre
ingulation

{é) Binder tape of polyester(Melinex) or RPC

¢} Blaslomeric sheath ¢of SE-4 type
material.

£ £ Heminel t Thickness[ Overall [ Cverall} Tolegranc
s,i No. org Secticn-% afl Elast-! neminal % nominal ; on sxiar
?‘oI gores ¢ al area I omeric i sheath : oxter- Zla.

i [ nar : covering ; thick- ; nal diaz

N R Rl £ s R
----------- '.I'.Z:'Q:.- it Rm am o
b 13 248 1.4 1.4 25.5 = el
2 18 2.5 1.4 1.4 £9,0 = Tad
3 21 2:5 .-'-o'i. l."‘! 8'4.35 : ;.5
4 15 - e l.4 l.d 3C.0 e 248
= 13 4,2 1.4 1.6 3249 = T8
2 - o

- - 7o - - I

G 3 -.z: l.'v -3 2-‘03 - -— N
~,‘ 19 /1.: 1-2 3.1: 36-5 : —
2= &7 4.3 1.2 3.8 43,2 = Tal

ayers ®itc an open breidé of cction twine reinforzed

teat similer te that specified, vide Clauseﬁ?.l

5500-1975 1s being included as an optional tast
ar “base jusper cables.| Test procedure and other*
datails for the gseme may|be declded by the manufaciurer
and the user Railway mutually,

PDF created with pdfFactory Pro trial version www.pdffactory.com

um ables Jor inter esach coupler connections on TMUs
p At < . el . ey et - 4

hase mul-icore cables shall have overall oufer sneath in
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APPENDIX

RESISTAKNCE TO CRACKING

The insulation and/or the sheath should not crack
during normal use. Checking shall be carried out by
means of the following tests. Two samples of the
appropriate length shall be taken from two separate
points at least 1 metre apart. The complete cable
sample shall be wound on to a mandrel in such a #»ay
that a spiral of adjoining turns sbhall be formed.
The dia. of Dia-mandrel and the number of turns are
specified in the table below :-

s VT I'pta. of }Ho. or
¥o. | Ex. Dia. of the sample } Mandrel } turns
SR )
1 Upto and inclusive of 2.5 5 6

2. . Frem 2.5 to 4.5 ' 9 5

3 From 4.5 to 6.5 13 6

4 Frem 8.8 to 9.6 18 4

a From 2.5 fto 12.8 40 2

5 From 12.5 to 15.0 60 2

7 From 15.0 to 20.0 120 2

2 Fron 20.0 to 25.0 180 2

2 from 25.0 to 30.0 200 2

10 From 30.0 to 35.0 250 2

XY From 35.2 to 45.0 300 2

- — i - o D D S .G . W W G Wy WD %9, O
- - - . - - e e = ee e e em s e S s em

2ach semple, nound tc the correct mandrel shall bpe
vept for T hours in an oven at a tempersture of _
150 + 92€C. Af*erwards the samples shall e allowed
to cool at an amblent 2ir temperature at ahich peint
they shall be examined wmithout being unwound from
the mandrel. HNo evidence of cracking should be

visible to the naked sye on insulation and/or the
sheath.

p.tio. &
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k -2 - Appendix
2 FLEXIBILITY (BENDING) TESTS . ;
The test-pleces ghall be wound round a mandrel aith i
a dia. of :- - : ,
- for cableé with a dia; of £ 20mm - 3 times

> 20mm - 5 times. being

- for cables mith a dla. of

N

t he external dla. of the cable, and in such a =ay
as to zufle 10 continuous turns in a right-hand
girection. This nrocedure ghall be followed 3 times.
The tegt-plecss shall be unwound carefully straight-
ened and rewound 3 flmes on the same mandrel, in such
a may as 5o form 10 continuons turns in a left-hand i
direction so that the external surfacse of the cable |
~ gltuated on the outside. during the first operation :
{s ncw on the inside. No cracks 7isible to the nakad

ove shall occur.

ble shall withstand the high 7cltage test afser
has been subjected to the above bending L2s%.

The 2
the =

FIRE RESISTANCE :
3

w

The test shall be carried out in gtill air on & gection
of cable 300m=2 long using & Bunsen burner with an open-
ing ¢ Omn, fod by the local gas supply.

The burner shall be regulated to
and an inner blue cone 50mm long.

foad

orovide a flame 120D

The centre line of the burner shall be inclined at an

anglie of 4590 from the sortical (See Mg. 1).

ced vertically and
to the centre line of the burner.

he i1 be pesiticned sc¢ shat hthe whele ol
ts teriphery is ~nveloped in flame upto 2 distance

£ 120mm frem the lomer end and

h

-r testing shall be pla

A

> ot 7
1
3
n
=)
ct
Hogath]
>3
n U by
]
)
=+t

the sample 1s 35mm Soonm

The flame shall be applied for one ainute.

sulating sheathing oT the ;
t be of a subdued nature 1
and zust not snread aociceably, any flame produced 8
on t-- cable must be axtinguished of {tg own accord

within 30 seconds after being withdra®mn from the

flame.

Any tgnitlon of the in
external sheathing mus
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= o e Appendix

IC_STABILITY TEST

This test!is carried out on cables with a single
covering using direct current. to ensure that the
mechanical characteristics of the single covering,
which permit the commission of the protection sheeth,
retains adequate insulating properties.

The test shall be carried out on samples 5 metres
long. The samples shall be continuously immersed,
except for i1ts end which shall project. about 250mm,
for 240 hours in a water bath in which sodium chlert
has been dissclved to a proportion of 10 gms per 1it
The temperature of water shall be 60°C + 3°C. The ¢
ductor or the sample snall be connected tc the nega-
tive pole of a ©C supply of a voltage not less th
the maximum wnerking veltage of the cable. The pe
pole of the 2C isupply sball be connected ¢ o)
slectrode immersed in the water (without g
4

connection in the container).

T

shall be no breakdown of the insulaticn gduring
40 hours test. There shall be no damage 5
surrface sf the insulation; discolourstion sc=

Q0 er3

[ I el &

3TSISTANCE 70 SUEFACE TRACKING

-t -

a4

shall consist of at least
crer wire of apbout :.8mm ¢
n avplying the electrodes

{s not dsmaged. The sampi
ctrocdes 50mm apart shall be

né placed in water fo
o 13 to 209C. The en
at leest S50mm above
is immersion, the szamr
-

u

|4

0m O w (D

The annular =i
ccntinuous far
Care aust be ¢
"
1

t
BRIV
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The requicements are as follows :-

- T

(a) Maximum 4eakage current

Max, leakage currer

[ .
Cross sectional _
10 seconds at 2 VY

area of copver

0.5 - 1.5 mm2 5 mA
2.5 - 4.0 mm2 - 5 mA
6.0 - 16.0 mm2 7.5 n4

5.0 - 25.0 mm2 10 mA

30
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(b)

(11)

-~ 4 - APUTL -
(1) sSurface tracking shall not occur below 7 XV

Flash-over shall not occur below iO kV

DESTRUCTIVE PUNCTURE TEST

A sample of cable of 1 metre length shall be
immersed in water for 24 hours and thereafter an
altarnatin% voltage of 50 Hz sunall be applied
between the conductor and water, commencing from
the voltage given below and increasing in steps
of 750V every 30 seconds until puncturs occurs.
The voltage at which puncture occurs shall not

.pbe less than the velue given below :-

Voltage Minimum

Grade at first pnncturs
sten voltagse
(V) (M (V)
3000 12000 30000
1500 6000 15000
1200 4000 10000
750 2500 8000
750 aulticors 2500 16000

COMPOSITION OF CONDUCTOR

A1l wires must be of she same nominal difa. The
dia. of wires aust net differ from the nominal
dia. beyond the tolarance + D,91lmm.,

The dia. o wire shalil be measured by means of a
atchet micrometar or a dial micrometer, between
cmooth faces circular in shape anc aith a dia. of
at least Smm. The average of the readings of the
+40 measurements taken at right angles to each

other shall be accepted as the value of the dlaw..

o

1

SLIPPAGE TEST

A sample of length acproximately 350mm is taken
and bent to a radiusg of 150mm. The relative dis-
placement of the conductor with insulation shall
not be mors than 10mm for cables upto 25mm. dia.
and 15mm for cables over 25mm dia.

Y Sk A il

o s A WA P s B e
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