Date: 2026.Qpf11
17:47:08
Reason:

S
M&ﬂ%g@g(&/mo Dy.CEE/Loco/SCR

i e

o g

Nepmny
JUSGE

Moo

IDENTIFICATION. .

s 3=

SRCTION - 7

DACXING AND YARKING

80 IDENTIFIC ATION

Ll.d The

following detalls snall be drinted over
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Composirion'Class S
| & Ohmic Resistance -
: Min. ‘Nominal| Max.
{tiormal No. of Dia. of| Resist-

12
13

14
15

20

- & #nlerance of *

10.0

16.0

25.0

35.C

50.0

.70.0

120.0

150,0

185.0

225.0
240.0

270.0
300.0

400.0

500.0

"§§9:9__

"“ABLE .-

=T

84 0.30 3.23
80 0.40 1.95
126 0.40 1.24
196 0.40 0.7¢5
27€ 0.40 0.565
396 0.40 0.383
360 9.50 9.277
a7s 0.50 0.210
608 n.50 0.164
(19 x 38)
756 0.50 0. 132
(27 x 28)
225 n.50 0.108
(37 :x 258)
780 n.60 0.0011
1221 1.50 0.0817
(37 x 33)
950 0.60 0.0728
1525 0.50 n.0&54
(61 x 25) |
2013 0.50 0.0495|
(61 x 33)
1769 0.€0 0.0391
(61 x 29) _
2257 0.60 0.2306
- (61 X 37 -

A.N1zm shall be ~arhl

Composition Class 6 &

— o ———— =

—— — i ————

ttad on nominal

. .
sl TN

Min. Nominal MaxX.
No. of pDia. of Restist-
wires & wire ange at
- compo- ' 20 C
gition
Pl .
(mm) (ohm/ kam)
140 0.15 8.21
(7 x 20)
008 0.15 5.09
: (12 x 19)
= 3189 0.20 3.39
{7 x 27) :
324 0.20 1.95
{12 x 27) ‘
513 0.20 394
(19 x 27)
783 0.20 0.798
"L (27 x 29)
1107 0.20 0.565
(27 x 41)
702 0.30 0.393
(27 x.26)
999 0.30 0.277
(37 _x 27)
1332 0.30 0.210
(37 x 36)
1702 0.30 0.164
(37 x 46)
2109 0.30 0.132
(37 x 57) )
2590 0.20 0.108
(37 x 70)
3360 0.230 0.0817
(48 x 70)
4270  0.30 0.0654
(61 x 70) g
i S — §
:

o faing - ks
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528 - TABLE - 2

1500V Grade, single core 3lastomer insulated cabls

CONSTRUCTION

(a)

Tinned annealed copper conductor;

-Separator tape of polyester as per Clause 3.3;

(b)
(c) Heat resisting EPR based .insulation in accordance with
type IE-3 of IS : 6380-1984;
(d) Optional proofed Tape; P
(e) Heat resisting, oil resisting and flame retardant
= CSP baged elastomeric sheath in accordanca w@ith
type SE~4 of IS : 6380-1984.
_______________ A D e a5 e
Nominal Insula- Sheath External Tolerance on
'Sis cTOSS Ssec- tion tbick- nominal external
No. tional area thick- ness diameter diameter.
of conguc- ness
GOE >
(mm?) (mm) (mm) (mm) (mm)
3 8.5 1.8 T2 8.7 + Q.7
2 4.0 1aD il > 9.3 + 0,7
3 6.0 1.8 ©10.0° + 0.7
4 10.0 1+8 T4 i3.3 + 0.7
5 16.0 18 1.4 12.8 + 0.7
6 25.0 1.8 1.6 14.7 + 0.8
7 35.9 1.8 1.6 16.3 + 1.0
8 *50.0 2590 1.5 18.5 + 1.9
9 70.0 2.0 1.6 20.6 £ 1.0
10 95.0 2.0 12, 23.3 + 1.0
11 180:0 23 1.8 25.2 ¥ 1.0
12 150.0 2 P 1.8 27 2 #- LD
13 185.9 2.6 2.0 393 + 13l
14 2250 2.6 2.0 32+1 £ 1.1
15 240.0 29 2el 34.1 ¥ 1.3
16  270.0 2.8 2.3 357 + 1.3
17 3.0 Bie 2.2 37.9 + 1.5
i Sm—
18  400.0 3.3 Py P 42.7 B -5
19 SOO.Q 3.6 2.4 47.1 + 1.6
20 6309 4.9 2.5 51.8 + 1.8
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TABLEZ - 3

- YR ‘
cingle core Zlastomer insulated cables

3ooo 7 &éa;:~

CONSTRUCTION

(a) Tinned annealed copper conductor;
Separator tape of polyestaer as per Clause 3.3;

(b)
b2 éc) Eeat resisting EPR based ipsulation in accordance
: with type IE-3 of IS : 6380-1984;

(d) Qotionul proorfed Tape;
resistingy oll resisting and flame retardant

(e) Hsei
CSP based elastomeric sheath in accordance with
type SE-4 of IS : €380-1984.

- ————— - ——————— i ———————————— - — -

Insula- Sheath Bxternal Tolerance

Nominal &L
S crcgg sec- tion thick- nominal: on axtexznal
No. tional area thick-  ness diameter diameter
gf Eon— ness : - {
guctor . el
(mm2) {mm) (mm} (mm) (nm)
- 1 10 i BB Gl 13,1 + 6.7
2 16 2.6 1.5 .14.8 & 0.7
3 25 2.6 17 1647 + L.O
4 35 2.6 12 18.1 + 1.0
s 30 28 LT 20.3 £ 1.0
6 70 2.8 1.7 22.4 + 1.0
7 o5 . 3.0 1.8 25.1 + 1.0
3 120 < 1 1.8 26.83 ¥ 1.0
9 150 3.1 2.0 29.3 5 T
10 185 3.2 2.9 3145 + 1.l
i3 225 3.2 2.0 33.8 + 1.1
12 240 3.4 2.1 35.3 + 1.3
13 270 3.4 2.1 37.1 + 1.3
14 300 3.5 _2.é 38.9 + 1.5
15 400 3.5 2.2 42.9 + 1.5
16 500 3.6 2.4 571 + 1.6
17 630. 4.0 2.5 51.8 + 1.8




RESISTAICE TO CRACKING <0

The insulation snd/or the shesth ghould nct crack
during normal use. Chesking shgll bs carried out by
means of the following teste. Two damplee of the.
appropriate length shall be“teken from two separate
points at least 1 metre epert. The complete cable
gample shell be wound on to a mandrel in such a way
that a spiral of adjoining turns shall be formed.
The éla. of Dia-mandrel znd the number of turns are

specified in the table below :

g .~ -

1 § B1a. of I fio. of

3&. E Bx. Diag. of #ho sampla i Mandrel.i turns
TrrmmmTmmT (mat) BN
¥ Upto and inslegiva af 2.8 5 S
2 From 2.3 to 4.8 ] 15
e From 4.3 to 6.8 13 8
- From 8.8 to 8.3 19 <
5. From 9.5 to 2.8 40 2
5 From 12.5 to 15.0 60 2
7 From 15.0 te 20.C 120 g
3 From £0.0 to £5.0 180 2
9 é‘rum 946. 9 0. 300 20) 2
10 From 30.0 to 35.8 250 2

5 300 2

E i -, .
5.7 to ‘:uoL:‘
- - -

s the correct mandrel snall be

an oven at 8 tempereture of

da t samples shall be allowed
t ufr temperature 2t wiilch polint
od without belng unsound frea

ce of cracking shoulc be

a2 on insulation ané/or ths

thay shall
tiie mandrei. |
visible to the ns
sheath. /

p.t.0. 2
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FLEXTIBILITY (BERDING) TESTS
shall be wound round & mandrel with

The tegt-pieces
a dla. of :- &

- for cables with e dia. of £ 20mm - 3 times

- for cables nith & dla. of > 20mm - 5 times, being

the cable, and in such g way

t.he externsl dia. of
as to form 10 contlinuvus turns in a right-hand
direction. This pro cpdxre shail be followed 3 times.

Ths tegt-pleces shall be unnound carefully straight-
ened and rewound 3 times on the same mandrel, in such
e ®ey es to form 10 conftinuous turne in a left-hen
directlon zo that the external surface of the cable

situated on the outside during the first operation
bastas o cracis visible to tihie naked

L= now oo S ilSaaS .

The cable shall =nithstand the hlgh voltage ftest afle
thie 2eble has been snbjected te the aboave bending test
FIRE AESISTANCE

The test shail be cariied cubt In stiil oi cii 8 gection
of ceble 300maz long nsing a Bunsen burner with an apan-
ing of 9mm, fod by the lcocal gns sapply.

burner stall be regulated to provide 2
an inner blue econa 50mm long.

tlig biirier s be ifnclined ab

c hall
189 {rom the vertlical (35 e 1)

all he placed vertically and

Tha sample for testlng si
at right anglass bo the centre line of the burner
The sample snall be pesttiouned so that the, ahole of
its parinhery Ls euvelopad in flame vpto 2 Jilstance
of I0O0mm trom the lower ond and the sample 18 38wk from
thie opening of the burnsr.
The [lame si=all bg 4 for one atnuts.
nsulabing shesthing or the
st pe of & subhdusd nature
oticesbly, sny f(lame producad
extingulshed of Lts own accord
er being withdrasn from the
P b0 3
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RESISTANCE TO SURFACE TRACKIRG

The ennular clectrodes shall consist of
&% least 3 continuoug turns of copper wire
of about l.8mz dia. -Cere must be taken
when gpplying the electrodes To ensure thot
the cable is not damaged. The gamples with —
two ennular ciecircdes SOmm epart shall be
beat into & single loop and pleced 1n water
for 4 hours & temperature from 15 to 209C.
The ends of thes cable sghall project at least
60mm sbove the surfece of water. After this
immersion, the samples shall be removed and
dried with non-fiuffy filter paper. Immedia-
tely aftervards, the leakege current shall
be measuréd Ly & multi-ammeter when & volt-
o ¢©f 2000V, 59 Hz is applied for 10 seconds
between the elscirodes. The voltage shall-:
thsn be raised, &t the rate of 100 volts per
second until fracking occurs followed by a
flagh-cver.

o

L ¢, B s 1

v
th

The reguirezmenis ere &g follows i~

+

(&) Maximum legkage current

Crocg sectional #aximun leakaze
grea of copper, current
10 Seconds
at 2 kV
T8 = 4.0 mme 5 @mh
6.0 - 15.0 2 7.5 mA
2{3-:’ = fi:teo ',;u 10 m; e
120.0 - 630.0 ma® 20 mA
potoao é‘.

2

|

AT R P a1 AT g, e
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AMENDMENT NO:#t OF SEPTEMBER-2003 4
TO : /
RDSO SPECIFICATION NO E-14/01(PART 2) REV.l - 1993 FOR FLEXIBLE
£l Ao OMERIC CABLES WITH COPPER CONDUCTOR FOR ROLLING STOCK
APPLICATION
ADDENDUMS
SECTION IV, TYPE TEST CLAUSE 10.1 AND ACCEPTANGE TESTCLAUSE 10.2

(@) Add the foliowing “Strippability Test" in Type as well as Acceptance Tests :

{Test ~TReference  specification  for | Reference specification for |
e s | requirement test method e
Stippabilty | for | The =zdmissible stripping force | Appendix clause 9 of this |

section 2.5 to 061shall be between the minimum specification. ; : i

mm sq. land maximum values.  The i

| conductor shall not be damaged I

| and shall be free of residues. i

{b) Add 2 new clause § in Appendix as under :-
Strippabitity Test

Test Kethod

A sample of 100 mm. length shall be stripped 50 mm. carefully, s0 that remaining
portion of 50 mm. is not moved or deformed. The stripped end shall be slipped
into the bush according to the figure. The diameter of the bore hole shall slightly
oycoed the diameter of the conductor. The conductor shall be pulled out from the
insulation with constant speed by means of an elongation test equiapment. The
admissibie stripping force for sizes 2.5 to 06 mm. sq. shail be between the min.
and max. values indicated as under ! :

™ Nominal cross-section | _ Pull Force !
mm sd. 1 Minimum g Maximum
TR L § inN i in N 22
1 25 | ¢ 80
e kL g e 30 100
T B o =3 30 2400
S
‘ 77 “’”7"’—7%}
T R T A O A e S T T
s U A /2 :
S (17 ~________________.———-|
N
| N |
i

cTA\PPABILITY TesT DevicE
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