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TECHNICAL SPECIFICA [ 1ON FOR MULTIPLE CORE CABLES
FOR WAG-9 & WAP -§CLASS LOCOMOTIVES

10 SCOPE:

5! Trz soecification covers (e desizn performanse requirement of Copper
Flaxibls Control Cables 41571 10V cirenits, The cable covared are lmited fire

Rezssd npe e, fow flame cpread. low smoke enission und less toxic fumc
smission, The cables are panufactured by Fleetron heam irradinted cross

fimked provess. These cabies are cyitble for temperuiure range — 40 "L+

=
20 CLIMATIC AND E NVIRONMENTAL CONDITIONS:
' * N Ammospheric - Under Sun: T0°C
| i T PETRTHTE In Shade: 50°C
* Humidin . |00 satiration during roiny SEAsw.

= Qefmemoe St eonditions x

{1 amEent Tensporamre Max. ¢ 35°C. Ml e

il Humidin . 6%

i ANmsde . 100 m above mean se3 level -

o il - Verv heavy in cermin  areas, The
locomative will be designed permit
its runming at 10 km/Air in flood watar
level of |62 mm shove rail level.

= yumosphess Juring ot . Extremely dusty snd desert termmin in

- weather ceriain arcas.

. * (ol ared . Locomyotive and equipmeni will be
designed © work in coasial areas in
hurid and saft laden armesphere-

Tm:'_'mmihy_ﬁﬂfﬁﬂw | Reoviewad by ] ﬁncﬁifﬁ?_:
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SHEET-S

The equipment, sub-system and their
mounting  arrangsment  will  be
designed to withstand vibrations, and
shacks encountersd in  service s
specified in  corresponding  TEC
publications unless otherwise

prescribed.

* Vibratlon

STANDARDS:

Bs 30 230, IEC §11-2-1, IEC §11-1-1 , [EC 754-2.B5 6360, BE3447

BS 3092 |EC 96-1. TEC180-1, BSA469,U1C893, 1EC £11-1-4,DINS3 387,
NF F 16 0L IEC 100 L IBC 73422, NECT1 2. BIUST4.00

k3323,

\[ATERIAL AND CONSIRUCTION DETAILS:

Materfils:-
Conductor:

The condugtor shall be made up with circular tinned. annealed copper wires
complving o [EC-228 clagg-3. Nominal crose sectional area, nominal
Zameter of wore- in sonducior, number of wires aid maximum resistance of
penductor at 26°C shall be as per Data Sheet | & Il enclosed.

J Fi3s.)

Elecron, beam cross-1 Imked insulation.

Bose polymer EFDM

Polymer as modified as the base polymier
Alumina Trihydrate (ATH)

Aptl okideniz

Cross-linking agent.

Sheathing:

- Base polymer ethylene - Acryliate, Co-polymer
Palvmer as modified as the base polymer
Alumina Trihydmte (ATH)

Anti okidents
Cross-Hnking agent.

EMIC screen optimized. - Tin pluted copper braid.
{for sereened cable)
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SHEET-6

The comductor formstion, miniomey  thickness of insuletion/sheath ond
wlemnce in overall diameter of the cable shall be according o Dats Sheet | £
H enclosead,

TEST METHOD AND REQUIRE: IENTS:-

Type tests:

These tasts shall b carrizd but W prove confirmation with the requirement of
specification and general qualite / desian features of the cable. The resuls of
the type testes shall be valid for o moxithum period of thrae vears for all sizes
falling ik ths: volusse orade. In case of any change in the material or design of
the cable complese vpe tests shall be repeared.

Type test shall be carried out against each purchase order on all lots of colbles
manufactured by the manufacturer. The samples of different resz shall be wken
from different drums’ rolls of the lot as decided by the represenmative of
Dv.CEECONTL at the time of commencing of the test .if amy sample fafls in
any of the hpe test. 1 fresh sample shall be taken and tested. IF the somple
agdin fafls in that teds. the whole lot shall be rejected _Ar least thiee drums
shall b offered for (vpe west for mking samples.

ACCEPTANCE TESTS:

These tests are carried out on sample taken from a lot for the purpose of
sccepiance of & ot Acceptancs tests shall not be carmricd out & particular siic
from the ot on which 13 pe tents have already been conducted.

These fests are carried owt &s and when required on cables manulactured by o
manufssturer. The samples (preferably 23 samples of each test) for different
test shall be taken from different druomsirolis of the lot as decided by the
inspecting authoricy. it uny sample fails in any of the acceptance tests, affesh
sample from a lot shall be taken & tested. If the sample again f2ils on that test
the whole tet shall be rejected,

Cable manufactured in batch using the insalating sheathing materials from the
same mix shall constitute a'lon

A reconmimended sampling plan i€ given bellow.

ROUTINE TEST :
These teuis shall be corried our by the manufsciurer on all fAnished cable

lengths 1o ensure consistency of the profluct. However, the purchaser may
earry oub these tests on omples seafed ot rendom a5 per the relevam
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SHEET-?

specification 1o verify the results abstrved by the manufacturer,
These are tests carried out on each cable to cheek peatirements. which are
likeh 1o vary during production. 4

83 The supplier shall provide all facilities t© the inspecting officer of CLW w0
inspest and 25t the cables at various stages af manafaemre and also the
finished cobles at his works. Neoessary testing and msasuring apparatus for
carrying owt the tests at the manufacruping place shall be provided by the
supplien

£3.2 If it is considered by (he represemative of Dy.CEF ECNTUCLW fo ey
ozt iy further tests or rials of the prototype/protonipes At Chittaranjan/ firms
premises of 1 CaITy out 1ests if considered necessar: af A5y <Iage during series
supply, the supplier shall srrange for the same and or send samples by the
quickest means o clw. linproverent supgested after the tests shall be
incorporated in the hulk supply without affecting the guoranieed deliveries.

533 Hot withstanding the fact that the product of the suppiier has been accepted
after testing and approval of the prototypes his been deme by the purchaser's
nomines, the supplicr in no way shall be relived of his responsibility under the
sermve ot the contract for faulty design , defective material. workmanship etc.

534 Mo comsignment of series ploduction shall be ¢ffzred 10 the inspector
authorized under the conract for routine inspection unil the profolype has
been fually approved hy Dy.CEE/CON/TUCL®  or his  auhorized

\ Iﬂm‘iﬁi‘tﬂﬂ\:‘ I
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-

The tosts are classified as ty e wet (T) and [ or Sample fest (S) and o0~

outine Test (R) and  or Acceptance test (A).

“Cable -r x L0 mm’

Test on Cores

e o 7T TeisConditon | Pequiremenis Test Method  Tape
o | | Condlnatisn & | e Tab. | TEC B11-1-1 T A
T . ... _I— _ I
7 [ Eleciriel Progeries |
1 Voltage Test | &6V st bt mim | NeLeenkde wn BE3GIE=TATY | T
KT f
1 k2 Sk, Tl N No breukdowm BEIG I TAT2 S
=3 YValtmpe bradidine | = 208V Na breakdown T #8023 1
I —— — i . e — it re——
I Mrahumcal Froperties | .
il Bendic: | ST No £ratna PO 2w TS | T
Eplive By volugeiret | e L 20 Mo brenkdown !
|
{13 Mapiifiasion sordlilieny | egg100 double | Mo ortinuass (e | FR W IHI= TS 1
I - el fi Ao
¥ o Propenies | =
i Aveclursted apetng. | 2000 2OW1L00C | Nocracka - | GaEGIIe=T 0 T
Tkl b veollrge 06t | e 127 Mo bivnkdow= T
' Heat mging mebsimms | 200 deya Ha%C Ko rracka BSIGM0=720 T -
Tolloved by voloeslest | weagd 20 it Treakibivan T
i3 Bociang - M blocking g A S R |
44 Pressure el ML bigh | i [TOC. L= Ielemtigtion < 30% | (ECAIE3-1=4 T
! Temperatars |
i3 Gl et | #xD.40C Mo eaks |psGH0=Tm T
Taltoved bs volioge il | a1 2] o bpeaktiown I '
Aftermice all insulssizn . e
16 Abioads 14 W firee | BRXG2G=TH |1
13 Shrinlge T 0 <15 mm BS W I0=TH 1
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SHEET-9
Properties  Tests eonditions | Requirements Test Method Type |
Trvronmenial Prosem | 2 -
| (Irog s
£ Tobswed By wftag: o ,‘plpm.lﬁd:g..‘rl'[ IEC 811198 T
el 10 5oy brzakadrem 1
Comamvity ol comsesiem
£, poses nH =83 IEC "5d2 T
l conilsetiine < 1D
T TP SRS 9
Cable nx 1.0mm”
T‘F‘T OoxN EAHLEﬁ o
Tropertes ?nﬂi -:nn Heqnlrm:nu Test Miethod T
[ et and At TECHII28 A
- ,‘mum, L | I — i e — b i
;| i s
x4 Lontmgtor resiitasos R A yee Tak 2 R f340 T
|
| =5 Valinge Tett 1 uy, 50lz 15 mm RT l S brealido as iRt 173 T
Chtg oot = e e l
25 | pork vest of vhesth | 4V St He BT Nio beeskdiann BS 999 5
23 Tramsitr impechines of TOMC ey sereen cables | Ace Tub? [EC -1 TA
EMH coreen
- Troowmiscion Tiata 30 ol sessen cablen | Aoc Dibeceet O 1EC 195-] T.A
= Meckamical Imaperess 1 g
= -H{uamwufw | R =80 Wi BS AT 1 +
£ | Clongkie ikieal celth | RT 2145, S e =0 T
L3 Tear peljaanoe Ri = b0 Mmm BE &89 =3 I
17 7 Themial Propertiss -
i M st Hmw B SME =3 i
Flangation vrdes Saad 0.2 Mimm° < |0
| Permament 441 < 1%
4z Hean w-cing resisce '
Vot sample pec LIC I ORE 552 T
Tist v coimpleted rble | 300 dave, BT Mo uriks BEsME =13 T
Fotlowed by vomme st | seec) 22 o pregkadovin 1
43 ol bend b iy N ke [ECHII-13487 T
Foliowed by volzge ted | 568 01 b i i Derakdmam 1
24 | Coldimsart -39 N wracks | EC -1 4s I
|| Followed by volmg=test | sl 23 N breakiow P
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SHEET-10
P 5 Tests condifions | Requirements  Test Method  Tvpe
=3 == Tonma FTIES ]
£1 Urrzme redestance . I
Tem on-completed ¢able | I ppm. 2070 Bdaxs Mo gravhs IEC&1-2-1 £ 8 T
fallgwed bevolape e | ool 12 N bragidean T
£ A ezmhering resislanics ¥
Test ssmple ace | b RN D I
T=t on completed cable | 200 dups | My wrachs e LR
Fatewed by voltage tet | fenel 22 | Me-hreakdoen
10 davs
L T4 g regislands T
Tea sample aws. LAC fs OR = 53 2 1
T on completed csble | 10 dgysAIPCS00V DC | po breskdown e BEOR s 8531 T
Erdlemed by volinge fed | see el 32 o brzakdown T
£4 Chrienl rewintance UlE We Ok 832 T
TR samplt 3w g s e s- i | T
« ASTM0il M. 1 Hh, lO0FC na cracks 1EC #15=31 A 104
- i b RT o cracks |
ro2 5L TF Ansiae per
fehviasdl by vobiage o | seedd 22 ma breatdinim T
1L F—x propagation seif caimpusing. | TEC 332-3.Cal 1
5L Betripir with e * B/ NIF 1= 107 | |
b Srmc<s Nenisit Piised o W i
55 = slopan comRS Zorn halogen IEC M-l T
§ - UCameeid of comibetion pH=43 IEC 7513 T+ o
smem conductisiey < 10 | ’
whiom |
M Teuswy ofceaiimidon fave Tn::k‘i'l}_-‘hh‘:f} | NEETIA 1
sy Mo disposnl Wars dhpoal =ith | BU 81400 T
Linle pellatian | Sty B1&LE
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" RAPT reoon 1N 959 NBLS T x 0.5
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SHEET-12

| F% Tests conditivas Test Method | Tipe
1 M = - 1
Cheymse IPE HENET |
L1 Pl T ¥ iliige Mt Tppen. 10 da K | IEC Bul-=-1=8 I
seeel 21 Mo hrrskdoan l 1
513 | Comsiviy ¢of conbuition pH =AY [ IEC T5&2 T
FEL midsority 5 10
nsem | 3
Cable -nx 0.5 mm*
| Tests conditions Tost Vethod _ Tape
i T Onanaen 288 Aoz Tabl [ i TA
e - —
31 | el rsizmesRy, | 1T | nee T2 BS 8300 i 4
33 | Voksge Ten LINN, SO 15 ma | Mo bk | B 84" = 173 i
Carscars * ount whET Wi 1 1
|33 | perkrncofehent LAV, S0 3 RT Nobwakdewn | IS 20 8
|
¥ | Teantier impadoce ¢ 36°C enly gereen oovden | Ace Tk 2 | TEC T A
VI pcroen |
33 Tratuzessun Can T el screen cables | Ace. Dt dhoer | JEL i T A
31 | Trmile snegiholduah | KT =00 Nt LT T
32 | Bl vt dstesh | BT 10w, | pSsanet T
5 lent reagizrer BT 2 6.0% T=m BSpdp=:d T
Kt Treima T o0 -
™ 13 i, 200°C, RS 649 < 5.5 | T
Timpmion wnder oot | 0.2 N < |00 | .
Trrrannrg e = s
il Lhem ag=ing revesancy ]
Tust unnple s i ey T
Towt on ooeppleeed cshle | 300 daps [0 By cruih MEdgste 28 T
Follrned by voliags el werd 12 N lswse doun T
| 43 Cigld bend | Ao, 27C e grucks IECEI- -0 a k) T
Fuoflermed by wolsge ien | el 22 Mo b down T
18 | Culd impast .19 Nor ks IC 81118 = 08 T
Follomed by volmgr o gl 22 M bresgdons, ! i
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SHEET-13
o Tess ¢ aditions | Requiremenis | Test Method | Type
$1 | Orooe rossnie T
Ten oo cendeied cable | Tgpin. 2% 1O No o FCRII-2-128 T
frfipned o votige e | med 22 Ko beetic - ) |
52 Wopmnereg resalicad I T
et pmrmsils nge i UCsrnesLal T
Tem om comphenel ool | D0 AWy s S (T |Wﬂn’ 1
Pidomad By veltagetert | woocl 10 S Bpeict - ak T
10 i s | .
5] W reris e | T |
T er=piy S | 'lfﬁ.'m'ﬂl*f?;_l 1
| Tem o concpieued cable | 10 day 607 SN DX | o bewskdeom UIC W9 0 3 5. & '
Followe: by volise o | soeel 12 | mb beplcirw [
|
14| Chemsw epwcs | LI SR OR #5352 T
Tz e 356 CHtsteths-cal | T I
= ASTMeil o 2 24K 10T ro T EC il s 122 |
» Akl S S bWl G TR
£3 5L 7F susirerenisst |
folloard by volnge o | seed 10 b Mnavdsss T
L5 Theme prog sgror | sl oLy O 323 CaiC T |
356 | Betmviesr with i BoFe ST 18- 1 | T
ls* Srekie Fzen s Faiset IEC a1 L1
iz Halopes comerd Lem ferlnoe= IEC 78! 1
ta Lirmsuty af combeion I pitza3 IEC T8k I
| e onleivis € 19
s ﬂ'ﬂ
LR 1] Voatin of seehoinh T Visasiclty (adey 5 ¥ SEETIR 1
]
L agy e dipoisl Wiske dbremigi with  BAC §300 f i
|lstle: sllgen SV ELIDLY
—ﬁlpr—mm s -
L mt | TxlE
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SHEET-14

6,0
As per appendix B of 15: S56C.TART-1) - 1981, y
NO.0F TNOLOF PERMISSIBLE MO,
DRUMSCONAREELS  DRUMS'COILSREELS OF DEFECTIVES
INTHE LOT TO0 BE TAKEN AS
SAMPLE
i ~ in) o
! 1 e —h (3
[ L] i | 1]
3550 5 L]
21100 5 )
104300 [E] 1
301-and above 20 I
TU CONFORMITY 10 CONTRUCTION

'sr—nmmm—'pm—*wn—

'NQ. METHOD  CHECKED
I Mm&dm;:;ummﬂﬁﬂnm i
Ias of cores) in ease of mrulticore cables.
5 Check packing tn sisdaed Torgie 5 Speclied W | Vil 100
poo. check sealing buth ends of the cable in the -
drums, |
. mm-m?wmmaw|m o,
polyesizr tape on cors imlistion sheath should not
:Iq:ummhmﬂeum'nﬂiﬂ-mﬂﬂlhw
_slip over conductor _
3 Pronision of corect demtificanion tape Indicating  visual e
| pe prade and manufBetarer’s identification & year
| of manufacture.
L3 Eneei. over all dlameer of the cable 16 be within  visunl T
permissible limis,
[ ﬁuckﬂsuﬂmuffmhnh&whkmﬁhu visual Tios
drums / reels, in case o muiliicore cables check on
above berw een cures aiso ¢n epening the sheath,
0 DRAWINGS:-Drawings are attached on sheet 0022 10 27
o Propared by | Ehl:rihr Reviewed by DADCENTRE
FOR gomjenes S8 T WEST BENGAL. INDIA
-rm
SET OF MULTIPLE
CORE CABLE DATE: 2% /51 2000
__..,-,,y.:' sf NO: CLW-ES 1040
pygEEaoimua | .
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SHEET-13

9.0 TECHNICAL POCLMENTS TO BE SLLPLIED BY THE TENDERER:-
The tendeter shall interfay furrish the fallowing in # copies along with
the quotation. "

H Clartce wise cormments on the specification and fest
programme.
il Detathed dravwngs.
i)y Pasrexpericrce with supporting papers (ifanp )
i) Pastestrepors (f ams ),
¥) Stannfactursr’s pume  Trade name.
vil  Specification no.
i) Type of cable, voltnge grace and composition class.
viiii  Number of cores,
) Npminal eross sectional ares of conductor.
o8 Np. of strands.
sil  Diamewer of each srand.
S vii)  No. of bunches & wires per branch.
L sty Conductor diameter
sivi  Owerall dlameter of cable.
w)  Insulsting mavessal & its operating temperature.
sy Material for sheath, ]
wwiid  Thickness ef insulatmye material.
xviii)  Thickness of sheath.
xis)  Detsils of printing over sheath
x¢)  Raieper 100 meters of cable
xxi)  Packing length of cadve.
xxil}  Date by which proson pe will be ready for inspection end et
wxiiiy Commencement of bulk supply.
xxiv) Rate of supph per menth.
xxv)  Completion of delivers
xxvi) Guarantee of cabie.
xxvii) Endsenling.
aviil) Denalls of sereen.

BEDCEVRE |

CHITTARANJAN LOCOMOTIVE |
WORKS
WEST BENGAL. INDIA 1

DATE: 29/913001
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D394/2026/0/0 WM/Design/ In/DMW/PTA
SHEET 44
10. GUARANTEE .
The sopplier shall give & guarantee of clear eighteen months from s
date of Commissioning of twenty four months from the date of despaneh
whichever is exrlien. The date of commissioning the Locomotive shail o
deemed as the dure of 1he cable poing e senvice. The date «f degpah
shall be reckoned from marking of the month and vear of manufaer o
embossed on the cable. In the cvent of the firm's ot being Akl
emiows inuking of mordh, the month of dispatch will be considered = o
the Secember of the year. Any design or defest nitred during 1's perod
due o deTective design / material ! workmanship shall be reploced by ihe
supplier free of cost.
e IDENTIFICATION. PACKING AND MARKING -
l_#. i 8 | Ideatification;
- The follmwing details shnlt be printed on the sheath of the cav s in
500-mny,;
0 Manufncturer's Name Trade Mark
iy Yearof Manufacrure
i i) Rated Volase
1 ivi Cable size.
W) Indication of insulating material and its operatisg tomre—"_rp.
12 Packisg and Marking:-
12 End_Seling:- All cables shull hove their ends senkd wigh mon-
hxgroscopic sealing mmerials.
22 The ctbiss shall be either wound on reels or drume or supplics in godls

packed and labeled g5 100 mer /

DATE: 23 170
10: CLWES 22213

100
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o . 101
mmﬁm'éﬁﬁﬁmﬁfﬁ — =

SHEET-1?
1123 The lubei o the sienciling on the drum shall conmain the following
Information: .

2) Refemmnoe specifivation number.

b) Masoacturer's Name, Brand Name or Trade Mark
g} Tipe o cables and voltage grade.

d) Nucoer of cons.

e) Norm=al ccoss-sectional area of the sonductor.

) Cablecnde

g) Leescs of the cable on the drum'res! 2oil.

h) No. .7 lengths of the reel drum or <oil (if moee than one:
i) Direcion of rosstion of drum (by mzans of mrow),
JY  Approximass grows weight.

K} Ve o Sanufacmre,

120 REFERENCE OF OEMU (Original Equipment Manufacturer)

M. HUBER - SLTINER AG
and 5 ynal Transmission

CH-8350. Piarfikan JH/Switzeriand
Phine 019522211, FAX: 019522424 =41 | H522670
I'his specification has been framed besed on Huber = Subvaner™s
Technical Dzta sheet No. S15784C (¢) daosed 11.02.1997. 529391C (e)
dated 11.02.1997 and 529592 C (¢) daet 11021997

3.0 NOTE:-The cables offered shall be similar fo the cubles ssed in
WAG-9'W AP-3 locomotives of Indian railways
- All cables = soee deseription includes SCIL are sercened cibles
(copper tin p22ed ) and cables having twist [4 the description are oot

sereened eables
e e f - L [ L= i 1 ¥
¥ = i . ....F.—_.fihfd.'.f-
4 s W FhMeapl royi e
* N L g o]
-mmu d b h = CHITTARANJAN LCCOMOTIVE
. - A L
FOR F"’IP —=ecF WEST BENGAL. INDIA
| fSEEDAD :
SETOF MULTIPLE [~ AFFAOVED BY T .
CORE CABLE JDATE: #.!§/ 2001
éﬂ ~ylafe ] NO:CLWEEDI04sY |
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SHEET-18
A\ 3 18,
PATASHEET -1
% olrge Uyl OOV 300V -
Test Voltage I kV s, 50 Hz for | min.
Temzrratiure Runge .- fC o — 1200
Al bending ruilius D=10lmm=-*XD
d=10mm-"XD
Table 1:
- Minimam Wall i =
2 H Thickness | e
= | B
i = sl 3 | 2]%
| o | Nemnal Crom : : i NI E E -
. Seetion IDEN. NOS. 3 2 E1E%8| 3 g | 3
N Ea ! !._ = = _E
i s $lg 38| % |3
L : F(8[%(°]° |5]3
& = [ B
4 i = | £ 8 ;
[ =
5§ Ix0:5CR SEHPIODDUPDS0. 9016 | 086 Oo% [ Q05 | (00 | 1A% | 5303 | 410 T.I]
x| BE (Fiy 55“&Ts—|—41'.i B
T {13 SCF TG0 : M990 | T [T e T ﬁr
| fxtEsth & LELH] L'ﬁ‘i ' [ |’Eﬁ I3 143 63-0F 41 [ 491
culile s | . i
_!T'Tg%%?i SEHPLIONDOPOSGY  [9x 0106 | OB8 | 0085 | 085 | 089 | 145 | EX=0: 410 | 118 |
Seroemed cable: R
b X0 Thu SEAPSO00SUSIS 9010 OM 0% G0 | 185 14 T6-00 4] | A
B TTIE EHF Pt Uxsle . 0K uEET FE_*"'T WIS FEE I AREI R

jl-.-

| DATE: 28/58/ 2001
| , NO: CLWIESIN0459

- k oy
D\'.I::EE'CW' m &l 1
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SHEET-19

Transmission Datn:
Sialxbd 2SI o
unual casociance o | kiiz core corz  [IS o nF
care sorzen 1906 150 #F [ km
[ harncterrics Tapedence atipocH: T 73 Olyn
A mennion nlihils ¥ dh ‘lon
Cross falk amauation a0k T 70 4n
Izsubation resistance st 20 ° C » 2000 > 2000 M o = kan
Pzir inductansc a1 1 okl 0 50 MicmaH km
Capacitiace unbaliace between pairs =300 <¥0 pF /500 m
Tabbe 2:
Canle Type RIUman | Coarrest Rating ?n%fﬁmr“
in % mm [{al THEN ] hair | OnTra 0.1 EYEL R Il_m
A iAf (MORmim) (M Oamim) | (MOhmm)
TR SCR. ani (7] ] = 3 i = ]
(Seraaird cadis) — |
IOTECR i Ha 33 p s )
EROLL T (ET] 7 0 i3 )
| (tresnod cabis) 5 ___d
302 SCA i 0 3 ny = it =]
Sciessed cablet \
N Sl i 7 - R R - 3 9 33
Sereamid cabie)
— . peration w*+_ T.mal value
*+ . Conduetiy paif swisied | #273 = ec.
MTin. swisting per pair = 20 namsm,
Twidnypur par = 10 s o
Table 2.1: Reduction factors for incressed amisent :
Ambeet lenperanne 'L B W W |§ #® W 1w (o0 jm |
| Refition Tactor T [0 oW (0K (09 (072 jees |03% (0 |
Talse 1.2: Redoction fortoes for cablz bunchis -
' ofcmbles i 3 -y - p— T |5 1® |
| Heductron (setor (LR R . (DA0 (43T |04 |08 108N )
Fraparvd by
SPECIFICATION
FOR “mﬂ“"
SET OF MULTIPLE
| CORECABLE
o

103
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B e

SHEET-20

DATA SHEET -TI
Viltage LU LS00 W 100 v
Tesi Volage PERV e, S0 Mz for 15 min
Temperuure Range A0 0 - 130T
\tin huadre e b D=10mm-5XD
D=0mm-7XD
I'shle 1*
[} = T Minimum - | =
| ", - Fl " iy ; ol
| s | "“*:;:;“"‘ IDEN NOS. ,’a‘i i;‘.!. : 5 E 2 ,;
P {As per ABE No.) Pt e - Ir! “
(Squvm; ;: | 8~ = E £ i
¥ | :' v <@ =
‘ i; I g g "!
1. | 2% 05CK MENPGTPIONE | B0 123 (03 |0M0 | o) 39 Ti=03 oo | i ]
- hmud.-h_j_ 1 L d . .
= "H-T_!mi& IEAPTOG I | 19a 00 | 1 08 | 100 | TS0 [ 330 T TTie 3 T 04 T
Em N
3| ok LGRS SRR P ibis m_:_f_i'ﬂ'rﬁ"_ﬁ I3 | 2% iIEEJ | B4 | 0¥ |
i i . ' -
l}"__'if"'!“ﬁw ENPONETETGI: | s 7 1Y 63 | O80 | _.T"E'eﬁ | 84 |
---'l. Hﬁhnil\\ﬂﬂi::‘*'ﬂ'.
Min. wisting per pier ~ 20 wmsm,
‘Twisting jufr 'per = 10 wrm . m
** = % x wpiral giad eabie wriing Roil
UK/ ERB ART 1> 53
L]
camon | PR | Chtcisd By | Rivivves oy —— DaDCENTRE
" shtowtom | sl M' CHIT /ARANJAN LOLOMOTIVE
rFoR p,.-.w'!“ cﬂ"‘_,g- | WEST BENGAL INDIA
SET OF MU TIPLE .
COPT CABLE e e WHIJi E LATE: 20/9/20M
NU: CLWESID4se
| st -
pree wrﬂrﬂij

104



SHEET-21
Trassmivion Duts:
i pakes =)
Sfuran! capaciionee =t | WM tue | enme a0 1] oF lkm”
< R ] |45 130 oF ' km
Chacscmorins s mpedence at 100 ke 10 0 Clun
Atteeation st |00 kHe 7 5 4B/ km
(s all, stie=uatlen at ik ke 5] f - [ 131
liusaiasfony sechaance 22 20" C = X000 =200 Mohm - km
Fadr inductancs o | kM 600 &5 MWiero H /Em
apecitares unhalanes between pain < < 300 pl' 7 S00m
Tiible 2;
Cable I}"l'l! K30 max | Current - Tmni%tuf EMC-ocreen = |
{n . mm’ {ﬂlnrh: [ InAdr OnTrn | D..:MHz | M | Untod
: [ A (A) (MOhm'm) | M Dhmim} MHz
e | | (MOhm/m]
T IDSR L _: L ;2 Sy B =T
[ Sctepned ~vhiz| | | I s w2
Txin lOh W 07 %0 S bi
Sorernd rallsy |
I IOUR | T s ] BB | 1 7 | L
hereewd oo | Sraee e
Tontmunus operanot
** . Tvpical valoe
s ~.1; Reducton f= an for smereased ambient sempersurs -
nﬁmwwuﬂ = i & 1 !__lﬂ % | 0|1t
ey — L T e ER T Y R
Tabiy 3 nduﬂmrmmfwcﬁkhnﬁ}__ - . = -
| Numbrofabis_ i d 4 16 [T _J¥ W 1
Mmu.ufu.w i |00 dﬁﬁ 1085 __iﬁ-i 5t Th'.-‘ i[53 T__I'ﬂ.."ﬂ
b T Prepred by | (lecked By | Heviewea by T DAGEENTRE 0 |
SPECIFICATION ‘:5- CHM TARANJAN LOCOMOTWVE
r. c# B WORKS
FOR wjEIEr Tl T WEST BENGA™, INDIA
SE1 OF MULTIPLE :P!E!ﬂ)lu
CORECABLE [ . * > DATE: 28212001
MO CLWESRD 5"
-""1‘{‘? r,‘ l' - - o g : JEE——
- DY.CESIC AT | NI (€T

i
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SMEET-2LA
UIC CABLE Sxdul+ 2 CORE 5CR CONFIGURATIONS
1. Canfiguration of quad Conductors _
5 L 4% 1L.0mm*
: Stranded tin piated copoer, 19  0.25mm
- Flention Ream Crags Linked polyoledn based EFDM@: 23 mm
3 white, Aumbered
& ooy ed ; @56 mm
1 Configuration of Conductors
1 pal¢ 120 ohm - 220.75 mm2
Conductar i stranged tin plaved copper, 19 D, 23mmg
insalitiom Cross [ink=d foamed @ - .65 mm
Colour white, biack
2 coves twisted @ 530 mim
EmAC Sereen ; tin plaled
Jacks={ IPE, colaur : white & 6. 70 me
1 EMmIC Sorean aptimized U prated coppe brad @ C 150 mm
4 Sheath TPE; rodaie : Bingk @ 155 (.5 mm .-9 1
5 Marking Firm't Name, Bfoduction Lol Ne., Far No. A\Q'__.f‘_ c;

A Quad &x1.0 mm2 :
1. Conductor reskstance at 20°C -
2. Voltage rating Uy /U
3. Testvolisge
4. Mutual capacitance st 1Kz

20805 km fg/ QY

300} 30a

2 fov e, 50 He Tor 2 it
Coref Core Bl rifem
Tived Sormen 1R AR

B. FPair 2x0.75 mm’ Dot bus 1200hm :

Condurtar resistencn ot 20°C % ST km
Voitage rating U- / U 3 300/300V
Test vallage = Loy e, 5O Mz for = min
Mutual capacitanes st - Coemf Core A0 nffKm
" F<05 10 2 bz, 101120
f=1 € §0.0 =0/ kn
f= 2MHYs 14 06D/ om

al . S80er() m

n
s-n-vr-gs- o ol

!5 SOOKMHz < 1§ i/
- 40'Co « 98%C
Fioed 4 xcabie d0 Flowing 5 x catibe i
wpprox S0ky
Prapared by fevewed by
D &D CENTRE
Jagueae kumors W CHITTARANIAN LOCOMOTIVE WORKS
SPECIFICATION - WEST BENGAL
FOR SSL/DfTlect. ACE/O-N
SET OF MULTIPLE APPROVED BY DATE- »~/11/2019
CORE CaBLL 3 Mo CLW/ES/3/0450
ﬁ-r"‘«*ﬁ“'\ o s
[

rM'."

Dy CE&/ DE&D ' [" I! & J- I




475039472026/0/0 WM/Design/ DMWIPTA

UiC camE
L Configuration of quad Conductars
5 quads ;

Irsulation -

A cores tisted t
2 EMHHIMM
1 pair Databus 120 ohe -

Condueter
Ingidatinn

Caleur

2 cores twisted @
EMIC

Jaghet

Emc
4. Sheath =
Marking
TECHNICAL DATA
A Quad 410 mm’
1. Conductor resistance at 20°C
1. Volrage rating U, f U
1. Test wolinge

4 Mutusl capacitance at 1KH:
B Pair 240.75 me’ Dats bus 120 ohem .

SHEET No.278

41 L0 miw’

Stranded tin plated copper, 192 0.25mm
tmhmrmummmwm FPOn,
@ LA« 005 mm

whits, unnbered

Baade01smm

22075 mm'
mmemmmppu.mummm

Cromy Linked foarad Palvolelin @ 268 wen

whits, itlick

5.30 mm

Screen | tin plyted copper Braig

TIE: colour : white & £.70 mm

Scwen optimises lmpﬁﬂmhﬂﬁ;i&.ﬂmm
TPE: eolowr : black @ : 188+ 0.5 mm

Firm's Mame, Production Lot No., Part Ne.

i &L km

. 300 / 300V

= 2 kv ac, 50 Hi far 1 ooim
Coraf Core LE0NE Rm

1L Conductor resistance at 20°C - 5287 0/ km
L Voltage rating U, / U 3007300V
1 Test voltage 2 ewae, 50 He for 3 i
4 Mutusl capacitance st IKHz Corel Cors a0 A Em
5. Impedance - =5 to IMHz. 120412 0
6 Attenuation S f=lMHz £ 10048/ km
I=2MHz, 5 14 048/ km
7. Transfer impodance - At F30MHz, 300 ('m
€. Cahle -
1. Crosstalk attenuation #6010 2006Hs, pair /pair 5 BOGD, qiad/qum < 60 4B
F A rmmﬂummﬁﬁ f 3002 < 20O/
1 Tempersture range . - 40°C 1o+ G0°C
4. Min. bending radius Flxe2 4 x cabiie oia, Flaxing 5x cabie dis
5. Cabile weight per 100w appron S0kg
Srepared by I Reviewed by
D RO CENTRE
Jogueesr l la-.m ﬂ..l,J CHITTARANIAN LOCOMOTIVE WORKS
SPLCIFICATION ' H“,_ ﬁZT,... WEST BENGAL
EOR 11 SEE/D
ST OF MULTIPLE J'U’FFIWEDB‘I" DATE: 14/0%/2020
CORE CABLE
ﬂ/‘}é;ﬁ’ ALT ‘A [a T3l f
Iy.CEE/ D+ i I |
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Apphoalion.

oz perrraseni iseallation insde and outside of ritway rolling stock 10 connect fixsd and TovinE P
Gmﬂmmllfm .
([seallad Grawing to 2ach csble ype ses sheet =0,

Constrisction

1 Che=t LU mm? Conductor - Stranded fin pisesd copper
Iskulazion Colour. Whits, Coda =d.
f'_ﬁ:nrt'?mﬂmwmﬁuils-tnm- tay ga)

1 ésmificution thread . .

3 B jercipptiopal)

5. Sasaratis) (opional) Plastic 1mpe

§ EMC - Sermen T plaed coper baad

& Seeuth Cotzur Yiack

7. Casin mirkitg = Firm's mame, Prodession 1.ist Nusviber, Par Numbs

Dimr=mton and Tabis |
Em:'nlﬂn'ﬁu.mm:nnfuw 4 Table -1
- Voluge U/ U o0 f 4000
mwhwmhmfw:m.nm 6000 %
Man condocis WEmpTIINOT Comtiriwly + 126°C
Ovarlasd cosditon (mas. 135hJ yes5) «1ITCE
Az shon circuit (reex. 5a) #I T
Ope-sting Flacd imaallation ~80 ...+ 120°C
Mie. Sendinp rodius Fined intallstsin g x cable dia
| SPECIFIZATION CHITTARANJAN LOCOMOTIVE
WORKS
P | oR WEST BENGAL, INDIA |
SET OF MULTIPLE
1 NO: CLWIES/- 1 fo552
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— A . — - i
nm s T o

nx 1.0 mm

Geaegal propertles
Escollent hi g tomperature, low temporstere, aaons wid wemthering reilitere. 2o < ulopen, flame
petariens, woldet o revistani, easily ririppuble. frnibile

For Saed miMﬂdﬂlﬂuMuFm roliing stock B comuedt finss ans = ing paris.
General campodition of cables:
(Dietniled d-2winyg o esch ~ahie Typs we shewt o 24)

Cemstruetion
1, Corss 1 L Conductor: Stranded 1in plated copper.
Insulation Coloar: Wiss, Coda mumibei 2
i:&hﬂﬁt-thtﬂmujmhﬁlﬁnn@*h}-ﬁﬂ
2. ldmrific tion throad
- 3. Pillers (optonal)
— 4 Separator(s) (optional) Plastic upe
S Sheath _ Colour: Black
* Cobls mariary = Firm's name, Product Lot Nember, Port Number

Tecknical Data
Dimenion 1) Weght Tablel
Currees £24 7, conducior resistance, wansfer impedance Tale-2

Valiggs Un ' U S0 1 1000V

e for equignem ase. To EC 77 | Min, SOHz GV
um.mm arsme Continuouss 120
Overiond condition (max. 135 hiyexy  +170°T

At ghort chreult (max. 55) P iy
Opsrating \cagenatre Fined mstallation 40 . #139°C
Min berding ridive Fired insullabon Sareabledin

SPECIFICATION |

SEYOFMULTIPLE | |
CORE CABLE

109
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— g ———

Traciion cable

n % 1.6 mm? (SCREENED)

x4 x1.0mr?
sud x VO mme el

-

ﬂ-} Y. ] #
FOR fptel
qofi
| ‘SET OF MULTIPLE | .
CAOF CARLE a

L

SPECIFCATION

. gaguvo=em

nx1.0 mm?2
(Tmis{}

s

| —v.&-1 l '

OY.SEEICONITU- |

Gared by  Cheched | Reviewsd by

&5

LA SEEMDAD

TED BY
]
=49 rln’

D&D CENTRE
CHITTARANIAN LOCOMOTIVE
WCRKS
WEST BENGAL, INDIA

D TS ! 2001
NO: CLWESAT £~ 3/0483

[y TR e L=

B

5%

110
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K

wﬁﬁww
nax05m

Genesal properties:
Excelless high icmperature. low
retardant, solder lon resistant. ensily sZippatie, flonble sercenis j mpaTheL

*

Foe perran=rt (nsulisuon invide ard swside of mailway mlling a0 W gonTest fed 2T

General

(Demiled drawing to esch cabie type ste sheet it

Comiraction
1. Cores ! Omm’

of cables:

1. ldenitistlon thresd

saone snd wensher=§ FRSARCE, S50 B2 TEE fine

sz purs

27

Conductor : Srarded Sn ple=d copper,
Cobour White €z numbered.
Cabling Cose and clemand. avratip € 15x DD =25 20

3, Fillen (cglional)
4. Separator(s) (eptional) Flastic tape
§, EMC - Sereen pptimized T plated copper brald
6. Sheath Cobour: Black
Cable marking = Fum’s nams, Peotaction Lot Number, Pan Namber
Technical Data
Dimension svd Weight Table
Current rating, condoctcr resirance, ancier imipedarze Tib'e -2
o Operating eonditions
VeiU 3007 50
memuqdpuﬂm,hﬂﬂlmmﬂﬂr_ 00 ¥
M condugiot emperaiee Continuoue +130°C
Overioad condiion fmax. [Z5 kiysary #1707
At short circeit (max. 53) + 150 °C
Operasng ¢ Mperuure Fized mstallaiion ) e #1207
Min bending radias Fiasd |nuuallatuon 5 & enble dia
SRR ‘,.-t 5 mcrrmn:rmn _ Em
&M g LOCO
9 l;"‘! == 4SEETED WEST SEVGAL, INDIA
ot e
SET OF MULTIPLE
e o DATEZ®: 912001 i
 CLWESRL r— 2005
T4
orimment " ey rarmyrET T
= s

111
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ABEE :
I nxﬂﬁﬁs’l

m ﬁamm tow temprralors, eboes ond weathering revieance, s=ro holnger. Dime
{an tesistant, canly oringabds Medhie,

gﬁmiﬂaﬂonﬁﬂmlﬂﬁj wirfbireg sl 1o comnson fivad snd moving par,

! Generul compasition of cables:
(Detailed drowing 18 each cubls type see shest no. 17)

Construction
1 Cores 10 mm®
cubhmcmmdm rEiD % I.'rx:: D=
2 damufisation theead - pr
3 Filles: bgninmal)
4 W{mm Plasic tpe
Colour: Black
Cﬂ-mﬂu = Finm'# e, Produzoon Lor Number, Pun Number
Techinbcal Bals
Dimensinn snid Weight Table - |
Cerent mating, sonducier revisince. transfir impedunie Table =2
N——
- Voloma o /U 0rxov
‘i_ , Tes voleage for squipment 2c2. To IEC 77 1 Min, 50 Ha. 3096 V
Mar cosducton emmperwre Comtinucns + 12
Overlodd condition (maix. 1256/ yee)  + 170°C
At shioss clecult (mas, S0 +»280%C
Cpemting mmparange  Fived isilintios =40 ...+ "C
Min. bending rodiue Flued instalietics 5 cable iy
[ l Revicwed by D& DCENTRE _I
SPECIFICATION A ‘@ A CHITTARANJAN LOCOMOTIVE
ghs T . - WORKS .
FOR 3 WEST BENGAL. INDIA : !
SET OF MULTIPLE !
CORE CABLE DATE:2# 8 (2001
NO: CLWIESI3I - SM"J
ey T TgTET T
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475036415056

Traciion cable ., i - i
nx 0.8 mm2 (SCREENED)

SPECIFICATION
FOR

SET OF MULTIPLE
CORE GABLE
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