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TECHNICAL SPECIFICATION FOR SINGLE CORE CABLES FOR
WAG-9 & WAP -5 CLASS LOCOMOTIVES

10 SCOPE:

| 1.1 The specification covers the single core for operation voltage 1.8 kV and 4 kV
ac for power, Auxiliary and control circuits. The cable covered are limited fire
hazard type i€ Jow flame spread, low smoke emission and less toxic fume
I emission. The cables are manufactured by Electron beam irradiated cross
- linked process. These cables are suitable for lemperature range = 0°Cw+

'i 120" C.
20
L * Maximum Atmospheric . Under Sun: 70°C
temperature In Shade: 50°C
‘ * Humidity . |00% saturation during rainy season.
i = Reference site conditions
i} Ambient Temperature Max.  ° 55°C, Min: 0°C
i) Humidity : B0
iii) Altitude - 100 m above mean sea level
iv) RaikFall . Wery heavy n ccrain  areas The
locomotive will be designed 1o permit
its running at |0 kmuhr in flood water
tevel of 102 mun shove rail level.
-— * atmosphere during hot . Extremely ducv snd desert terrain
' weathei certnin aneas.
" D&DGENTRE
BPECIFICATION CHITTARANJAN LOCOMOTIVE
WORKS
FOR WEST BENGAL, INDIA
SET OF SINGLE
DATE: 29 /8 /2001
CORE CABLE | no:CLW/ES/A/0453 -
i A e e B
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* Coastal area

* Vibration

30 ST,

UIC 95 OR

IEC 81i-1-1CL 5.C1.9.Cl
IEC 811-1-2Cl 8

IEC 811-3-1 CL.8,CL9
IEC 811-2-1 CL 9, CL 10
IEC 211-1-3Cl. 10

"EC 811-1-4C1. 8.1, CL. 8.3
IEC 228CL. 5

. IEC 2452 CL 2.1

10, IEC 885-1 Ci.3,ClL. 4

11. IEC 332-1

122 BC332Cn-C
1LIECTH -2

14, [EC 1034 2

1I.il I.Ilﬂ o

S o0 N T L A

SHEET-3

Locomotive and equipment will be
designed to work in coastal arcas in
humid and salt laden atmosphere.

The equipment. sub-system and iheir
mounting amangement  will be
designed to withstand vibrations and
shocks encounmtered in  service as
specified  in  corresponding [EC
publications unless otherwise
prescribed.

oA B

15. TDE/76/PM6 Cl. 36, C1. 27.C1. 28, C1. 29, C1. 134

16. UL 1581, 1983 Cl. 13204
17. DIN 53507
18, DIN 53387

19, UTTP Part 2E8, Part 2E7, Pant 2E4

D& O CENTRE
SPECIFICATION CHITTARANJAN LOCOMOTIVE
WORKS
FOR WEST BENGAL, INDIA
SET OF SINGLE
DATE: 20/9/2001 |
CORE CABLE NO: CLW/ES/2/0458

——
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SHEET-¢

4.0 MATERIAL AND CONSTRUCTION DETATLS:
4.1 Materials:-

411  Conductor;

The conductor shall be made up with circular tinned, annealed copper wires

complying to IEC-228 class-5. Nominal cross sectional area, mominal
diarneter of wires in conductor, number of wires and maximum resistance of
conductor at 20°C shall be as per Data Sheet | & 1l enclosed.

4.2.2 Insulation:
Flectron, beam cross linked insulation heat and cold resistant as well as

chemical and mechanical resistant
- Basc polymer CPDM
- Malymer as modified as the base poalymer
- Alumina Trikydrate (ATH)
- Anti nkidents
- Cross-linking agent.

Electron. beam cross finked oil and fuel resistant as well as resistant to liguid
media and mechanical stress.

- Base polymer ethylene — Acryliate, Co-polymer

- Polymer as madified as the base polymer
Alumina Trihydrate (ATH)

l - Anti oxicents -

4.3 Construction:
The conductor formation, minimum thickness of inslation/cheath and
tolerunce in overall diameter of the cable shall be according 10 Data Sheet 1 &

Crozs-linking agent. »

' Il enclosed.
5.0
5.1 Type tests:
These tests shall be carried out to prove confirmation with the requirement of
' specification and general quality / design features of the cable. The results of
] Ihr.lyp:md'lullhﬁvﬂbdfm:mimmp:ﬁudnfmruwmfmﬂlsizﬁ
| Prepared by | Chocked by | Reviewed by D &0 GENTRE
EPECIFICATION ! CHITTARANJAN LOCOMOTIVE
f ' i’h/ WEST :’ NOAL
| FOR | gam J’g e, -~ _::,[j‘ - EMNGAL, INDIA
SET OF SINGLE | BY
I DATE: 29/9 /2001
CORE CABLE P HO: CLWIES/ 0458
DY .CEE/CON/TU-I - ALT | N || E |
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SHEET-7

falling in that voltage grade. In case of any change in the matenial or design of
the cable complete type tests shall be repeated.

Type test shall be carried out aguinst each purchase order on all lots of cables
manufactured by the manufacturer. The samples of different tesi shall be taken
from different drums/ rolls of the lot as decided by the representative of Dy.
CEEMCON/TU - 1 at the time of commencing of the test if any sample fails in
any of the type test, a fresh sample shall be taken and tesred. If the sample
again fails in that tests, the whole lot shall be rejected (A least three drums
shall be offered for 1ype test for taking samples.

. -
hese tests are carried oul on sample taken from a lot for the purpeee of
accoptance of a lot. Accepuance tests shall not be carried out a particular size
from the lot on which type have already been conducted.
These tests are carrisd out a5 and when required on cables monufactured by a
manufzcturer. The samples (preferably 23 samples of ench test) for differem
test shall be taken from different drumsfrolls of the lot as decided by the
inspecting suthority. If any sample fails in any of the acceptonce tests. afresh
sample from a lot shall be taken & tested. If the sample again fails on that test
the whole lot shall be rejected.
Cable manufactured in baich using the insulating sheathing materials from the
same mix shali constitute a lot.
A recommended sumpling plan is given bellow.

%‘me tests shall be carried out by the manufacturer on all finished cable
lengths 10 ensure consistency of the product. However, the purchaser may
carry out these tests on samples scaled st random as per the relevant
specification to verify the resulis observed by the manufacturer.

These are tests camied out on each cable to check requirements, which are
likely to vary during production.

The supplier shall provide all facilities to the inspecting officer of CLW 10
inspect and test the cables at various stages of manufacture and also the
Finished cables at his works. Necessary testing and measuring apparatus for

SPECIFICATION
| FOR
SET OF SINGLE
CORE CABLE

Prapared by %‘Iﬂ Reviewed by DADCENTRE |

TBry . I
gom ||'flu+ IJC =i

NO: CLW/ES/3/0452

L
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SHEET-8

carrying oul the tests at the manufscturing place shall be provided by the
supplier.

53.2 If it is considered by the representative of Dy CEE/CON/TU/CLW to ety
out any further tests or trials of the prototyp='prototvpes at Chittaranjan’ firms
premises or to carry out tests if considered necessary at any stage during series
supply, the supplier shail arrange for the same andfor send saniples by ihe
quickest means to clw. Improvement suggested afier the tests shall be
mcorporated in the bulk supply without affecting the guaranteed drliveries.

533 Not withstanding the fact that the product of the supplier has been accepted
after testing and approval of the prototypes has been done by the purchaser's
nominee. the supplier in no way shall be relived of his responsibility under the
terms of the contract for faulty design | defective material, workmanship ste.

534 No consignmem of series production shall be offered 1o the inspcctor
authonzed under the contract for routine inspection until the prototype ha:
been finally approved by Dyv.CEE/CON/TU-L'CLW or his authucdzed

(5A) General: -
TEST:
The tests are classified as type test (T) and / or Sample Test (S) and / or Routine
Test (R} and / or Acceptance test (A). ¥
Tipe Tests Requirements Test Methods
B Construction and Technical Dam UIC 8950R C1. 5.1.1
Dimensions (T, §) Sheet - 1& 11 or [EC 811-1-1 (1. 8
W Conductor (1. 5) Technical Data IEC 228.C1 3
Sheet -1 & 1
(1.2 | Tin Plating (T) No blistering UIC 8950R €1, 5.1 3
' No colour change
I . r
21 Conductor resistance (T.5) | Technical Lata UIC 8950R C1. 5.1.2
LKV Shest =12 11 ar [EC 245-2, C1. ]
4 kV
D& DCENTRE |
SPECIFICATION CHITTARANJAN LOCGMOTIVE
: ~ WORKS
FOR WEST BENGAL, INDIA
SET OF SINGLE
DATE: 20/8/ 2001
CORE CABLE wb—1q Ja s NO: GL
DY.CEE/CON/TU- T ALT | A
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SHELT-9
- Type Tests | Requirements | Test Methous |
2.2 Voltage test P S WA TE T |
331 | After water i.nmersion (T, ) ,
LB KY & kY. 50 Rz, 1o mun 11 8y50R O A
4 kY 12 k¥, 50 Hz, |5 min. £.3.3.2 or TEC 5835-!
after 24 ours H:Om 232 2'C | CL3
ui breskduwn,

37 | Sperk Test (1. R)

TDET6. 16 CL 36 |

1.8kV 15 kY - No brezkdown or CENETLEC
l & kY 27kV - Nobreakdown M 21.72 520 261
2543 | Valnage breskdown () UIC 2P50R CL. I
| 1BkY >15kV - No breakdown §333 o
J 1 kv >22kV -Nobreabdown | C885-1C13
| B . E e s
|33 | Volume resistivity of I rui a6 Cl. 5o
‘ insulution (T) at 23 = 7'C > 10" Ohmem o [EC 28%-1CL 4
245 ‘Imhpnmmfumn"r < 1.10°" Af'Vm { 1. 15311993 C1L.
i 13294 st voliage
18 U004 23
: g
1 il | - s i e EE— i —— e i
i2p | Water resistance (T) UTC #50R CL
VKV 1800 V DC - No breakdown | 5335
4 kY | 3600 WV DC - No breakdosn
(3.2 | Trcking Resistance (T, §) i B9SONP L
- Current consumption after - e PN 4
10 sec a1 2 kV T /P16 CL 34
Cross Sectic
< 25mm Z1.0mA
4 - 10 mnd <15 mA
1 25 - 95 mny* £20mA
175 = 300 mu. <25 mA
Tracking voltage =20V
Be akdown voltage 2V
I L —
1'_ D&DCENTRE |
SPECIFICATION CHITTARAMNJAN LOCOMOTIVE
WORKS
FOR WEST BENGAL, INDIA
SET OF SINGLE
DATE: 29/9/2001
CORE CABLE d—nalals NO: CLW/ES/3/0458 |
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Type lests [ Requirements ~ Test Methods i
3 Mechanical and Thermal Progeities s
31 Mechanical properties of the EC 811-1-1, C1. 9°
insulation (T) L [EC811-1-2,Cl8  «
Tensile Strength as received | = 8 N/mm® * Where dumb- @2l
Efongation as received =115% test cannot be prepar-
Alteration after ageing <30 % ed tubes of the com-
104, 150°C bined sheath and in:u-
lation shall be uscd.
T35 | Merhanical properties of the | EC8ll1-1,CLo* |
sheath (T) ILCBIl-1-2,CL8
Tensile St gth a. reeived | 2 8 Nimn® * Where furnb-bel
Etongagion s received = 125% Test cannu De pre;or-
Al raon after ageing =30% ed tubes of the com-
iod 150°C hined sheath and insu-
latiuz shall e resed.
35| st resisance f insulafion | Teanng force 2 2.5 Nimr DIN 53507 e
and sheath (T) Test gpecimen : soip
of material 2 x 15 x
100 mm
24| Swippability (1. 5) The Amissible siriping force | Appendix B ]
For section 1 § - 6.0 mm’ shall e between the rautimuam
ard maximum values, Tha
 conductor shali not be damaged
. L and shall be free of residues.
35 [ Pressure r=e o High Fest wall thicknss = #0 % UiFBsoR . |
Temperatvre (T) Test temperature 150 = 2°C 5.3.4.1 or [EC 811-3-
14181
36 | Hot Sei test (T Max.murn elong ition TECEI2109
‘nsuiation sher ™ - Unaw* load < 100 % [tmm:p 200 = 3°
- afiei eooling <25% l"'ﬂtlmd 20 Niem®
= D & O CENTRE
SPECIFICATION I:I'Hﬂm LOCOMOTIVE
FOR WEST lm INDIA
SET OF SINGLE
L-Ji DATS: 29/8/2001
CORE CABLE —~ 4] | NO: CLW/ES/3/D458
| pY AT A B o X &
ig-__'_'a e

11
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SHEET-11
“Methor's.
Type Tests Requirements = Tes* ) 1 -
inki Shrin =2 mm [EC 8!1-1-3,C]1 10
¥ Toi i s Length of specimen.
300 s test e, e
180 £ 3°C, test
duration & hrs.
| T o cracking imsheathor | IECBIT3-1CLD |
> Gl insulation layer. Test temp. 180 4 3°C,
Mandrei-o we. O
1.12.] of this spe-.
30 | Dynamc cu thow " The piecn value T s diests, | 1Dk 6, O 27
peadstana (T) apch with 90F rutation of the
| and ca. 100 mm
longitutinal displacement shall
not be lower than the values
given in the foilowing iaole.
i F )
Cut through force P_(N,
54 5 - 1.5} kv T
Crosa seetion REIA | —h _
mm’ 3=2c 90 = 2°C B:IC ﬂl‘rt:’:‘t_‘: sl
g5~ [z100N “[Z30N ~| 230N AN -1
ik B EJMH _‘*B-I.'IH | 500N :_-mr_m
T st Requirements — [Tepietiog
EECEE No breakdown TOEMP/16CL 29,
5.4 | Notch propagation 1] o~ .
-4l he of noe thind of
gt
c~mbined wall
thickness value as
: mentioned in techuici
data sh=et [ and iL.
- Test temp. +73 2 2°C
= "lest voltayes
LAEV, 3000V, 506 1.
g | 4 kv, 6000V, 50 Ha. _|
SPECIFIL ATION
FoR
SET OF SINGLE
CORE CABLE

=3

12
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SHEET-12
TypeTess, | Reguirements | Test Methods
Abrasion resistance (T)_ T e e S
Of shesth ad insvistion The scrape sbrasion resistance | - DF/ ARG Ol 28
shall pot b= iecs than 1000 msp. Appendix A .
dochle-strokes.
3112 | OF marking (indelibility) No scntinvous strip shall be fppendix A
| visidle on the marking under
150 double-strokes.
(317 | Windability (deformation) of the finiched cable ree

3.92.1 | As received (T, 2) No cracking in sheath or UIC 87508 C1. 5.3.2
inszlation layer, no breakdown | Mandrel @ Coie @
when teted according 1. 221 | 3xDfwr =:0mm

ixly 2 102 0maa
CRt) > i mm

T2 | After ageing (T) Nc cracking in sheat v Tl trst specimen acc.
insulation layer, no breakdown | 3121 shail be aged
when tested scconding C1. 2.2.1 | during 10dat .20 =

«"Z vefore winaing.

121 [Ar- W= PG No cracking in sheath or [EC811-14. C1. 8.1
inslation laye-, no breakdown | Mandrel -0 2ccording
when tested acconding CL 2.1 | CL 3121 of this

specification. Thetest | |
, ' specimen shall be aged |
guring 10J a1 150 =
5% b fore winding.
EXE pct 3t-40=2C(T) No crack in sheath or inculation | JEc 3'1-1-4. C184
laver wo breakdown when Test specimen as
! tesiad acconding (7 LL.1 | received and after
ag=ing in air oven
: dunng 10d a1 150°C.
. ;o
b . i 7] EEOCENTRE |
SPECIFICATION CHITTAHANJAN LOCOMOT'VE
WORKS
| FOR WEST BENGAL, INDIA
SET OF SINGLE
DATE: 23/%8/ 2001
CORE CABLE iif NO: CLWES//0468 |
AT | N pie |9 |

_—
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14
{EET-13

Trpe

Tests Requirements

314 | Slippage test (T. 5)

| dia.

Test Methods | .

The relevant displacement of | A sample length | |
the conductor with insulation | approximazely 350 mm
shal} not be more than 10 mm | is taken and bent toa o |
fior cables with 25 mm dia resp. | radius of 150 mm. '
15 mm for ~ables over 25 mm

4 Thermal and climatic tests

4.1 Ozone resistance (T) Hitﬁmmhﬂt?t UIC 8950R C1. 5.2.4
| no cracks in sheath or or [EC 811-2-1 C1. 9
| insulation layer fio breakdows
| anmdunmdhlmEI.
,‘ 221 |
| == |
32| Weatherability of sheath Elangation at beark = 80 % DIN 53387 and IEC |
| material (T) SI-11CL9.03 |
| figure 12
| Test duration :ﬂmm.i
l
Checked by | Reviewed by D& D CENTRE 7l ,
.ﬂ-?--b % ik'm‘"f m‘immh
FOR p:lm/ﬂrt*' s 2 ia WEST BENG
SET OF SINGLE APPROVED BY
DATE: 29/9/2001
CORE CABLE k=175 Jor|____WO: CLwiEsI04ES 2
0Y.CEEICONTU- BT | M|

T .

1 |
LT
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SHEET-13
TestMcthods
g Requirements — sample of 150 mm
[ | Type Tesit Depth of penetration = 3 MM |
a3 Wicking (T)

| be 50 mm
| h"ﬁh;ﬂnd imoa |°
| Rhodamin - B -
| Solution (002 g
Rhodamin - Bina
| water,, 30 ml ethyl-
| akchol and 3;‘“ ':;em ‘
| aniomic wetting
uﬂnm‘d-ltllmd_ .
without alr motion 1%
pipe for 24 hrs. at L
mml:ihlﬂh
' removed from the
salvent and clemned |
| with a dry. Fluff free
| cloth. Sheath o |
. insulation shall
| carefully be remaved
| from the sample. Using |
| wlra-violet light it
|mnhmu'dfﬂl
' which distance beyond
' the immersed pan of
| 50 mm. the luminous |
solvent has penetrated
| into the insulation.

= |

SPECIFICATION

SET OF SINGLE
CORE CABLE

L

oD

CHITTARANJAN LOCOMOTIVE

/ST BENGAL, INDIA

DATE: 29/9/ 2007
Hig: C
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EET-15
Type Tesis . Requirements | Test Methods
4.4 Resistance to Muid |
4.4.1 | Mineral oil Test equipment
- ASTM Nr. 2 100 = 2°C, 2! wccording TEC 811-2-1
hre (T} - CL 10
- ASTMINr. 10D Test specimen
PC. 7T according CL 3.12.1 of |
‘ No cracks or ather this specification.
442 | Diesel oil deterioration in sheath and The specimen shall be
70 £ 2°C. 168 hrs (T) insulation layer no break down | immersed in the
70 = 2°C. 24 hrs (5) whey tested according 0 C1. | specified medium for
221 the described test |
343 |Cleaner23 +2°C, 24 hes (T) | duration. The ends of |
{ Aussenrefniger SU 75« the specimen shall rise
Lever = Industrie Oltzn) above the test medinm |
at least 50 mm
45 with fire _
451 | Flame reserdance (T Charred length < 200 mm Appendix C
{Single cable) Cease of burning < 30 s (IEC 332-1)
352 | Flame propagation (1| ]mﬂrmdﬂnlm.-mdpuﬂm Appendix D
{Bunched cable) should nct have reached o (TEC 332.3, Cat -
height excesding 2.5 m above
the bottom edge or the burner.
—_— — '
453 | Corrosivity of combustion pH-Index = 3.5 UITPPan 2ES
gases (T) Electrolytic conductivity < 100 | Or
pS/em IEC 754-2
454 | Texicity of combustion Nowiousness — Index UTTP Pan 2E7
guses (T) £NC 800°C < 100
Toxicity = Index
mes’c <5
355 | Smoke Imensity (T) Cable @ Intensity UTTP Pan 2E 4
<3 mm Ao<04 Or
320>9mm  Ao<08 [EC 1034 -1
> % mm Ao<12
— Prepared by | Checked by | Reviewsd by 3 unnﬁnmnﬁ
FOR Fhes IE (}"IJJ/ WEST HEHﬂ.ﬂi INDIA
e - - ;
g { J-#=4 | seepap
SET OF SINGLE APPROVED BY
L DATE: 29/9/2001
CORE CABLE o —Ti[ | NO: CLW/ES/3/0458
DY.CEE/CONTU- ALT | A& I

16
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SHEET-16

| Tyvpe Tests

| Regquirements

Test Methods

456 | Waste Disposal

o —

“The matersal of the
insulation sheath and
the separators when'
applicable shall have
tittle pollution effect,
when disposed with
the garbage (acc. Swiss
Federal Law for
environmefital
protection §12.001 and
order for low pollution
subsances
o VELL DI the
relevant data safety
sheet s to be
presented by the
manafacturer or
supplier.

SPECIFICATION

SET OF SINGLE
CORE CABLE

Prepared by

qon et

APFADVED B
L.i._.--*m_h-.,hf
CEE/CONTU-I

DYy.

D & D CENTF
CHITTARAMJAN LOCOMOTIVE
WORKS
WEST BENGAL, INDIA

DATE: 20/8/2001
NO: CLW/ES/0458

ALT | & | B |

17
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(5B) (a)

specimen sh

50 that the
- mandrel szha

EHEET! T

Following visual inspection / preliminary checks shall be
carried out on cables during Routine Inspection by inspecting
authority.

Composition of conductor as per technical Data Sheet of
relevant Specification.

Any apparent damage of sheath or insulation,

Any kind of bulging in the cable.

Circularity of cable is maintained.

Thickness of insulation / sheath is maintained throughout the
length of cable.

Sufficient bonding is there between sheath and insulation so
that sheath is not easily separable from the cable insulation.

If found OK. conduct all the acceptance and routine tests
as lanid down in the relevant Specification including the
following additional acceptance tests.

Wrinkle formation When the cable is tested as per
clause 11.2 of RDSO Spec. 0019, it
should be free from wrinkle in side
the bend portion of the cable.

Flexibility This shall be conducted as under.

At room temperature, onc end of a 1.5 meter long test
all be secured on to the mandrel and the other end to the

weight specified in Table below. The mandrel shall be mounted in a fixer

weighted end of the test specimen is freely suspended. The
Il be rotated at 2 rpm until at least 3 full turns of the test

specimen have been wrapped around the mandrel. The flexibility of cable
SPECIFICATION | Prepared | Checked |Reviewed | D&D CENTRE
FOR SET OF |by by by
SINGLE CORE l - CHITTARANIAN
CABLE | \% : LOCOMOTIVE
WORKS, WEST
JE-1 /pkp BENGAL, INDIA
Approved by
|
! ; DATE 25/y)z2e05
1.' ! .q,{ﬁi ' Hﬂ_
CLW/ES/3/0458

Dy. CEE/D-I Al A| Bi¢PE

18
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SHEET : I8 19

shall be such as to permit these turns to fit tightly against the mandrel.
Any specimen exhibition a continuous separation of adjacent turns for
more than 90 deg. shall not meet the test requirement.

Cable sizes in mm sq. | Mandrel dia in mm. ﬁght in kg. p
95 mm sq 60 mm 6.0 kg
120 mm sq 77 mm 7.5 kg
185 mm sq 100 mm 10.5 kg
| 240 mm 39 115 mm 12.0
300 mm sq 130 mm 115.5 kg

- Mechanical properties of

Insulation

’ Mechanical properties af

Same as clause 7.1.2 of

RDSO Spec. No. 0019 but the
value will be 8 N / mm. sq.

Same as clavse 7.1.3 of RDSO

Spec. No. 0019 but the value

Tear resistance of the

will be 10 N / mm.sq.

Same as clause 7.2.6 of RDSO

Insulation and sheath Spec. No.0O19
{(bh) Strippability Test:
. The sheath and insulation together shall strip [reely from the

conductor in at least a 50 mm. length using Automatic /

Manual

Stripping Machine.

The insulation shall be well

bonded to the sheath so that it will strip off the conductor
together with the sheath.

3.0 When all

the tests are over / found satisfactory, allow the

manufacturer for packing of cable drum / reel. Ensure that the
packing is proper and safe for transportation. Pui clearance or
rejection endorsement on each Drum / Reel / Coil. Get the end

SPECIFICATION |Prepared | Checked |Reviewed | D&D CENTRE
FOR SET OF | by by by
SINGLE CORE CHITTARANIAN
CABLE @ 4\?7 LOCOMOTIVE
WORKS, WEST
JE-1 [OED BENGAL, INDIA
Approved by
| DATE 35/y) 15
>
1 CLW/ES/3/0458
Dy. CEE/D-] Alt. Al B €| PE
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sealing done of the cleared material and issue dispatch certificate to
the manufacturer. All the manufacturers are to ensure that no
damage takes place during loading at their Works & transportation
to the site and purchaser is to ensure that no damage takes place
during unloading at the destination.

4.0  Acceptance criteria for the Purchaser

On receipt of cables, the consignee will thoroughly check each LOT
for any damage or abnormality, note down the rejection if any and advise
the same to the manufacturer within a reasonable time. On receipt of
rejection advise, the manufacturer will replace the rejected lot by a fresh
lot within a reasonable time duly inspected inspecting agency and also
arrange to lift the rejected lot from consignee. For accepled lot, the
consignee will issue certificate to the manufacturer,

SPECIFICATION | Prepared ]Che:kﬁd Reviewed | D&D CENTRE
FOR SET OF |by by by
SINGLE CORE CHITTARANJAN
CABLE \%, 45\ LOCOMOTIVE
WORKS, WEST
JE-I/plp] BENGAL, INDIA

Approved by

DATE _31_5,&1/’95 ~

Mﬂk{ s NO. |
CLW/ES/3/0458 .

| Dy. CEE/D-I Al A Bleip(e
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6.0  Recommended sampling plan:

As per appendix B of 15 9068(PART-1) - 1981.
NO.OF NO.OF PERMISSIBLE NO. OF
DRUMS/COILS/REELS DRUMS/COILS/REELS | DEFECTIVES
IN THE LOT TO BE TAKEN AS
SAMPLE
(N) {n) ia)
(1) 2) 3
UPTO 25 3 0
26-50 5 0
£1-100 8 0
100-300 13 1
301-and above 20 1
7.0 CONFORMITY TO CONTRUCTIGN
SL. DESCRIPTION OF TEST/CHECK TEST % TOBE
NO. | METHOD | CHECKED
1. Check number of core s per purchase order details( | visual 100%
lay of cores) in case of multicore cables.
' Check packing in standard lengths as specified in | visual 100%
p.0. check sealing both ends of the cable tn the
driims. j F
3. Check provision of deep coloured melinex or | visual 100% =
polyester tape on core insulation sheath should not
slip over cach other easily and insulation should also
slip over conductor.
4. Provision of correct identification tape indicating | visual 100%
type grade and manufacturer’s identification & year
of manufacture. .
5 Check over all diameter of the cable 1o be within | visual 100%
max. permissible limits.
6. Check liberal use of French chalk while coiling in | visual 1 00
drums / reels, in case of muilticore cables check on
above between cores also on opening the sheath.
Prepared by by | Feviewed by | D&DCENTRE
SPECIFICATION ¥ CHITTARANJAN LOCOMOTIVE
- PO Ty - WORKS
FOR o |FlEY) gee-T WEST BENGAL, INDIA
SEEDAD
SET OF SINGLE APFRO BY
: DATE: 298/9/2001
CORE CABLE L —#5]" fej MO: CLW/ES/3/0458
DY.CEE/CONTU- ALT :
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80 TECHN
The tenderer shall interlay fumish the following in 3 copies along with
the quotation. >
i) Clause wise comments on the specification and test
ramme.
iiy  Detailed drawings.
iii)  Past experience with supporting papers (if any).
jv)  Past test reports (if any),
¥) vianufacturer's name / trade name.
vi)  Specification no.
viil  Type of cable, voltage grade and composition class.
viii)  Number of cores.
ix)  Nominal cross sectional area of conductor.
%) No. of strands.
x1) Diameter of each strand.
xil}  Mo. of bunches & wires per brunch.
xiti)  Conductor diameter.
xiv) Ower all diameter of cable.
xw) Insulating material & its operating lemperature.
xvi) Material for sheath.
xvii) Thickness of insslating matenial.
aviii) Thickness of sheath.
xix) Details of printing over sheath.
xx)  Rate per 100 metess of cable.
xxi)  Packing length of cable.
. xxii) Date by which prototype will be reac: for inspection and test.
xxiii) Commencement of bulk supply.
xxiv) Rate of supply per month.
xxv) Completion of delivery.
xxvi) Guarantee of cable.
xxvii) End sealing.

Prepared by Checked by | | (aviewed by | D& D CENTRE
SEECIFICATION ~HITTARANJAN LOCOMOTIVE
ol A/ WORKS
FOR gmfeket b ST | S WEST BENGAL, INDIA

: SEEMAD
SET OF SINGLE BY
. , DATE: 29/6/2001
CORE CABLE ml—tla Jo

2 | NO:CLW/ESA/M4sE
DY.CEE/CONTU 5 |
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10.2.2 Cable length per drm:-

T=h_1_~m- Phase:-

SN0 | SIZE | CABLE / DRUM
' 0B W 150 sgmm 00 meter
20 sepmdy 100 mieter
| 3 - | '-'_"--.'..p'.'lr TN fseter
Tlsepmm SO0 pacter
5 | ¥ sgmm SUMY et
i, | i3 ] IHim 1 meter
_ | 23 sqmm - | 500 meter
L | 16 sqmm |0} rveter
g 10 sqmm .21 meter =
10 i sqimm | 500 meter |
i1 2.5 sgmm 1NH] imeter
.- e 1.5 sqmm 1000 meter
13 | 9GKWI50 sqmm il nin
14 | 120 sqmm . 500 mieter
| 5 Q3 sepmm L0 metier
16 . l'".ll'...||1|u." r LTS [
1T I5 sgmm 100 ymiaelinr
=N [ s FEm 1Y e
‘#':;"%;: ‘ 51 ‘IE "«-'_:I:(".'H' ) ":‘_'5: [IMBE et
L .0 FLEX Y E-Lil | {3 meiler

drum length ef Cable can be accepted with telerance
mr-.t 2 meter, the balance erdered gty.which dess net

fit in the standard drum length can be shert clessd,

SPECIFIC ATHOMN |1r'-|_'1'|_||.\.1 | & [ hecked !1:!. Byt oy i &IV UENTRE

CHITT AR ANIA WA
A :&_ﬂr H i 5‘.&, : WAR K S

=5/p 7 WEST BENGALINDIA
ETOF SINGLE .-.l!ul_.'H“'.J |".|q'I ) '

CORE CABLI CRATE: | RO3A08
Y CEEACT-N @L_B} NOCLW/ES3/04 48

\BahS S - o o T HE
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9. GUARANTEE
The supplier shall zive a guarantes of clear eighteen months froni the
date of Comumissicing of twenty months from the date of dispatch.
whichever is earlier. The date of commissioning the Locomotive shall be
desrned as the date of the cable going into service. The dat of dispatch
shall be reckoned fom marking of the month and vear of manufacure
embossed on the cable. In the event of the firm's not being able to
emboss marking of month, the month of dispatch will be considered from

i the December of the vear. Any design or defect noticed during this period ‘

due 1o defective design / material /| workmanship shall be replaced by the

supplier free of cosi

10.0 IDESTIFICATION, PACKING AND MARKING :-
10.1 Identification:
The following details shall be printed on the sheath of the cable within

| 500 mme
' il wanufacrer's Name Trade Mark
i i) Year of Manufacture
| iii)  Cable size.
ivi  Rated Vioitage
': vl Indicatica of insulating material and i's operating wemperature.

1 v Packing and Marking:-

1021 End Sealing:- All cables shall hmve their ends sealed with non-
hvgroscopic sealing materials.

. 1022 The cables shall be sither wound on reels o drums or supplied in coils
.~ packed and labeled 23 _sooamvitrfupest— (D

CABLE LEMNGETH SABLE SAR
1ooa M jspaoL UETO 25 55 mm .
BOO M) SPOCL ReM 26 59 mn TO 100 59 ™M
100 M/sPooe » Loo 855 v,

| SPECIFICATION v i3 e CHITTARANJAN LOCOMOTIVE
' @ | 72| dinS " WORKS
. FOR lgﬂm;E.-t e | WEST BENGAL, INDIA
[ER = SEE/DAD

SET OF SINGLE A ]
DATE: 28181 2001
CORE CABLE Pl HO: CLW/ESI10458

DY .CEE ALT | ‘
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1023 The label or the seniciling on the drum shall comain the following

a) Reference specification nUMoeT-
b) Manufactorer’s Name. Brund Name or Trade Mark.
& ¢) Typeof cztles and voltage grade.
d) Number ol <ores.
&) MNominal eross-sectional ares of the conductor.
f) Cable cods.
g) Length of the cable on the drumireelicoil.
k) Ivo. of lengths of the reel. dum oF coil (if more than one).
i+ Direetion of rotation of drum (by means of arrow).
1) Approximaie gross weight.
k) Year of Manufacture.

g REFERENCE OF OEM (Original Equipment AManufacturer)
M/e. HUBER + SUHNER AG
Energy and Signal Transmission
CH-8330, Pfaffikan ZH/Switzeriznd
Phone: 019522211, FAX: 015 y72424/4+41-1-9522670
[his specificauon has been framed pased on Huber + Suhuner’s
Technical Data specification 40 GEW-AX issued on 19-07-1994
mmmnmwrmummmamwwmmm{mmm

120 A m':ﬁqhhnﬂudm_.hmh'huﬁhﬂﬂh
' WAG-INVAP-S lacomotives of Indian railways
. All ~ables whose description inchuges SCR qre screened cobles { copper
tin plated) *nd cghles having twist inthe description is not screened

cables.
| ' by wed by D& DGENTRE
o ’th : L“._‘-'r‘p/ WORKS

FOR pom [Ehet} - o WEST BENGAL, INDIA

SET OF SINGLE
fu i DATE: 29/%9/ 2001
CORE CABLE vl 1% (2181 HO: CLW/ES/L/U458
DY.CEE/CONTU- _ALT E
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DETAILS DESCRIPTION & TECHNICAL DATA QF SINCLE

General Properties: -

SHEET-24

[-ME_H_..EL.,

DATA SHEET -1

leﬂ:-ﬂ'nh.-.mwlerﬂﬂrrmm:ﬂ! dual wall insalation. low smoks, habogen free, flam: "
retardant, svoellent resistance to high and fon 1=mperaturs., oil, cwanc. weathering and sbvason.

flexible. casy sirippable.
Application: -

For protected permansnt installation, inside xd out side miluay rolling stock 1o comnect fined and

mon ing, part.

Condustor — Siranded tin-plased copper acc. To IEC 228 CL §

1
2. |nwubstion - Electron - beam cross lmked copolymer. colour - Grey
- Shewth — Electron - beum cross finked, copolymer, colour - Black
Coble marking- Asper U1 N, 1.0 of this specification.

Technical Data
Visltage rating 1B KV AL
Test Voltage ;6 kY ac, 50 Her for 15 min.
Temperatars Range =« PC tm 4 | HPC
slin. bending radaus

Free saallaion D= [0 mm’ IxD

= 18 mm ixD
Fivad imseallmion ol ) 2 4 D ot bending < 90"
M 10 mm
D= 10 mm
Tabibe |- mﬂmuﬂﬂrmcﬂm{w

3 » D ai bending >00"< 108"
4 % D at hending =00°< 108"

| ¥ Sl A TS

P Vinmum Wall T
- Canductor !ﬁ Thickness ‘ - H
'é! IDEN. SO5. ET"'“"'I z = |a- *:i '3‘::':" . i‘j ?;i!
ﬂ | {m 1w mm) ! ;# EII IE'-..- 2
13 *_ﬁmli TSN 18 | 030 | 0 | oW | aM=ain | |37 30 1
[~ 2F | JEAWAT0U1SP00as lx.‘rlllnﬂ.ﬁ {21 | 030 | 040 | 630 | Jws0id | B |
&0 SEHWAT001 3000 wEix030 | 39 | 033 | 0AS | 08D | swa0is | 359 | 70 |
00 | FEHWATe0l 3P0 100 nnmw 32 | 040 | 0% . 20,0 KL L0
FTon | CEAWTROIP0Ien | Tailx0a0 | 33 | 0.5 i, 0 jo0 | ha=0M [T 1E0
*—*‘iw T 00 T 68 | 060 | OB | 140 | I0W=000 | 0.0 o
350 | JERAWS 0| Tadix040 | 78 | OBY | OM8 | 130 | TLW#030 | 036t
: } Tx 54 x 040 | b7 T80 | 13602030 | 0393
T SR SR | 3% 39040 | 1135 | 079 | 08% | 170 | iee0i0d0 | 0377 60 |
CE ) AR spe | I2valxado | 129 | (ad | 103 180 | [7E0a030 | 210 90
[ __’EL-'L TERO A0l SEI 00 | 19y s0x 090 | 148 | 093 W TT0 | I0sds0a0 | 0064 1140
1500 | JEMWo0I P10 | 19x 39 x 030 | Mﬂﬂ 130 | 230 | JIS0=030 | 003 1920 |
Prepared by by W.hr ‘ D& DCENTRE
SPECIFICATION W CHITTARANJAN LOCOMOTIVE
L= : ; WORKS
‘ FOR Fnjm_ se-T = WEST BENGAL, INDIA
SET OF SINGLE APPEOVED BY .
CORE CABLE DATE: 28 / 8/ 2001
| in‘./zl.--' .-"'""F- _._......m:_. ﬂl.. 51210 !.I
| UV CEEC TN ALT | B £ FIE
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SHEET-25

DETAILS DESCRIPTION & ECHNICAL DATA OF SINGLE CORE CABLE 4 £

DATA SHEET -l
General Properties: -
Limited fire hazard electrical insulation cable. dual wall insubacion. low smoke, nalogen free. =
flame rewrdant, excellent resistance to high and low remperature. oil, orone, weathering and
abrasion. flexitle, exsy sirippable.
:m-pmm: inseallation, mside and out side railway rolling stock 1o connet fixed
pnd moving pars.

{- Conductor — Stranded rin-pisted copper @u IELC 228 CL S

3. Insulation - Eleciron — benm croas linked. copolymer, colour - Red
% Sheath - Electron — beam eross linked. copolymer, colour - Biack
Cabiz marking . As perCL No. 10.0 of this specificalion

Technical Data
; 140KV AC
:’:HTM“ : 12 kY ac. 0 Hr for |5 min
Temperaare Range {w T W= | 20FC
shn bending rdive
Free insmifstion D < 10 =m 53 1E[|.:I
D>10
F‘Iu.u‘hndhiunt:m.‘l - I\'mﬂ!hmdi:lrj'iﬂ‘
D < 10mm 3% D hending >%0'< 108
D> 10mm 4« D al hending *90°< |08
Tahde mm:mtﬂi%““ — | . Ei
Thicknes {mm L
: i7 |2 : T
4 T e B - 01
E ﬂ}! 3 H i[ 152 B Iig
i} : et Ll s |2
] Tﬁ.‘ ] SEAW S 00160100 B~ 040 5 B | 080 | 150 | JHER | 1% 0|
3 Iﬁu_m “:- qE ; G 00F | 180 | 9030 | 13 | 10
355 | SEHW40IEPIS0 | Txa7 a0 56 (OB | 095 | %0 [ 1092040 [ 095 0
e SETRTIOOIEP0T0 | T2x 29030 | 115 | 10 | 143 | 120 [ 16304040 | 0.7 5|
i TSI 050 | 138 | 130 | 100 | 50 | 30050 | 010 | o0
"fﬁHn SERW 010 | T | 2660030 | 0461 | VD |
1500 |3 50| 2290 £050 | 0132 | inld |
AR CMOTIVE
SPECIFICATION numnnnw
FOR WEST BENGAL, INDIA
CORE CABLE CATE: 20 § 812001 ~
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Abresion resistance of insulation and sheath (3.11.1)

Test metnod (Reference TDET6/P/16, 1. 27) .

Test equipment accurding to the. figure. a srrdened wungsten carbide blade
{detail X) will be mounted perpendicularly to the axis of the zample and rubbed cver
the sample with an amplitude of oscillation of 1010 20 mm.

40 1o 60 double strokes per minute shall be made, Test weight accordine to
wable, sumber of cycles shall be counted with a cuumter.

Ir. the moment the stee] blade reamer has ~ontact t= the conducior, the
cauipin- i shall be switched off sutematically by a circuit with mex. D, 50 \ and
005 A.

Sampile shuil he positioned straight on its support dunng test by a suitable
i,

Fiidis test shall be peiformed. Afier each test the sample (length about 750
wekoi} shatll be moved forward by 50 mm and turned by 207,

Eyuirements _
The arithret’s mean value of the eight resalis muct o accondine to CL3.11.1.
Tt veight ;
Crossectonmm: __[18kV___ _ __ [4vv ]
o PR . 183 I % 5 i
45 . - — 13 !

Test —rthod

Sample of suitable )rgth 15 fixed in'e apparstus according to the: figure. in
surh & manner, that the parking positioned unoer - steel wire, which is loaded with
2 ‘esi ve=ight of 200 gm.

Diisneter *d" of siee]l wire U5 mm s~conding to detail Y.

Three tests shall be made.

Amplitude of oscillation shal! be 10 - 20 mm. 40 -- 67 dovble strokes per
mriimute shall be made.

According to CL 3.11.2

D & D CENTRE
SFECIFICATION CHITT ARANJAN LOCOMOTIVE
VWORKS
FCH WEST BENGAL, INDLA
SET OF SINGLE
s CORE CABLE DATE: 28 /8 2607
NO: %mu !

28
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T R

mm i langth SR80 De SIpped £3 mom carefully, S0 At N remaenng porcn of 50

=gt maved or defarmed. .
mmmﬂhﬂmmmmmmd*n:mwmw. Trin Summebed ¢ g Dore haie 400
sighaly sucagd ths diameter o ihe condusar i gangugion Shall be pulled ool friem the RELBLER w.n

=cawian speed by means of an elongation tes: eJupment.

30

Beienton igage
Nominal Cross- e G
i minimum | maximum
rrem LL n B
15 0 -
25 5, -
4 x .
& 3 "
Frepared by | Checked by | Reviewed by D & D CERTRE
SPECIFICATION @ &LWJ CHITTARANJAN LOCOMOTIVE
. e WORKS
FOR gom |Elet O e T WEST BENGAL, INDIA
. SRS BECE. O8 SEED&D
EET OF SINGLE APPROVED BY
CORE CAPLE , DATZ. 28 1642003
Y ’i 5 [ay : CLW/ES/3
DY.CEE/CONTU- ALT
e R S e e tnde A
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Apgndis G
.]‘
Flame remrtangs (singie casie)
hiatalic screan . Theee sde metathc scres., 1200 —m high, 300 mr wige .
A5 mun gedE. Gpen ot oo 8t s Sotloe Ennad
Gas putnpr. 1 uW mcz. IEC 695.2.4/1
Samae: Ervsnea cable: (800 « 26 mem 23
Eame posicalion ime. | o 1EC 33241, mble 1
Earformance remnretant * ascorsng e 62 4.5.1
-ﬁ——:‘_‘H -_1
\ :
! L
aTEz 8
- [ o
AT i 8
Test appuratus ang amangement ol fire esslence feat
Proparod Dy | Checked by | Reviewed by D&DCENTRE
SPECIFICATION By ; CHITTARANJAN LCCOMOTIVE
o, o i / WORKS ~
sl FOR P 'liFf-'l a.E- et WEST BENGAL. [HDiA
o wad SET OF SINGLE AFPHOVED &
. #™M “conecasie wu[" ‘
' s P T o
| ocescoim |
L] -I_ ‘
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Azpengix D "
i
Fame Propagaton {bunched catiesh
Yartop) ta chamber with igdoer 3
ﬂu.t.m:& (TO000 = 1800, Swu™ Abon, type Drosant GRS Dunnar
,Mmmlul.tw'mﬂ-ﬂ §Lm |
Fiame siclicajon fime 20 |
* Pergrmance reguepments aoerdng ol 62483
¥ - :i 1
1
|
| % il
g l
(S .
Fire tesl rig
' i
| Prepared by | Checked by | Reviewed by D& DCLIRE
SPECIFICATION CHITTARAMJAL LOCOMODT.VE
G | ji/i& v WCFAS
Fon EhtH g.C- WEST DENSAL, INDIA .
| o e | seneg .-
v : SE| OF BINGLE APPROVED BY 1 | 1

BATE; 2F (9P
40z CLW ES/3/0485

B2 [ TE
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SHEET-31
i DETAILS DESCRIPTION & TECHNICAL DATA OF SINGLE CORE CABLE ~ CABLE #3201 AC
‘ DATA SH E.E ]]
iGenern] Properties: -
Excellent high temperature, Jow temperature, ozone and weathering resistance. zero halogen,
flarme retasdant. solder iron resistany easily sirippeble. flealtls

Apphication: -
For protected, fived installation, ins- de equi

General composition
O,

I- Corductor - Stranded tin-p 22¢d copper braid,

'[ b 2= Insulation - Electron = beam cross linked. base copoly mer, colour - Diverse
- Cable marking - As per Cl. No. 10,0 of this spec
[ - Technical Data
Vohage rating 300 f 500 v AL
Tesa Valinge + kW 3, 50 Hr for | msy
“las, ponduecior wampetate COTLRI0WS + 0T
i af 5ot chreult imas. $aect 4 280 °C
i Operating wmperature {ived imtalizon 1 30Tt 20RC
flesihg mata mion DT 1200 g
! Sin. bemding radis fined leviallzzon ¢ ¥'n cable din
Flindng inewm. iion vy el die
i Table I: Dimensions, conductor resistance. Cabde weight
| ‘ * ' -
Core Conducior ! ':m Insslation  ° | Weight
| e IDE™. W5 Cosiructss | rm“ e %lin. wall L .. Ylirklng  nimisal
| nx mm fnxmmdiag | iman s ik 1 m)
l if fled. I 06!
T Velew-gean. 067
L % Current rating *
- a4 ontray A |
F1E T3 |
_ Tatde — 11 Reduction B hrh:ruud-ﬂ#mwmr-
| WMT H ] 1 o W[ W a1
i T | u‘ﬂ'ﬁ B | oge 071 | 06F | 07K | 049 |
Table - 1.1 Reduction fuctars for core bunching
coren 71 1 = )3 ] 5 & T L 10|
Heduction Iacior [ 700 | 080 | 6,70 | G | -0’ 637 | 6.5 077 | 0.0 |
Fropared by | Cl by | Reviews: D& DCENTAE
SPECIFICATION ; . CHITTARANJAN LOCCMOTIVE
=8 ) E:-‘_‘f WORKS
FOR Jeet ] ' WEST BENGAL, INDHA
gom g 1 SEED Vie
SET OF SINGLE A
CORE CABLE ¥ DATE: 28 /9 /200
iz — NO: CLWESI2D4%S
i DT N e e O R r It
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SHEET-32
I‘_ o
L m‘ “ ;
* |m § = . 1
: |
F = "‘-‘ﬂq:'m ;tw.!ﬂlh. IS min. o breskdvin REIGIMeTITL [T
13 ; Teat Ry | o breakidouen BSIGHONTNTY | §
] y 212KV “a breakdown EEC 1351 0 3 T
PR AlIF el Ve SEVIPMIB A (T
| sonT o eracks [#sagmosras |1
¥ el 11 g brpakadoun T
> Sy 200 = 1 20 1 TT T.20 Tape & BS Wi 1Me 70 I T I
h by bending FAD.RT o i BS MG MM T 4 T |
A" seecl 11 S hewakdonn
b ' 15mg resnmnce 200 dwy w T Na cracks BSIGI0sTe T
by berdung h&:ll' S e iadre B3 3G 102TH T
¢ $iD, - WC
iy seeel 11
i
i
2ppm. T
EXDLRT
wwE
2 dayy
Sx D RT
seeel 1]
9
N
|
L TG .,
M ' DATE: 29 9 200"
<z, mﬂﬂiﬁu T BIE i (B
W
- 1 ‘.J =
- S e R P | S

W=
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