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hazard type ic. low flame sp

SHEETH
| TECHNICAL SPECIFICATION FOR SINGLE CORE CABLES F OR
| WAG-9 & WAP -5 CLASS LOCOMOTIVES
| 10 SCOPE:
|
| 1.1 The specification covers the single core for operation volmge 1.8 kV and 4 KV

ac for power, Auxiliary and control circuits. The cable covered are limited fire
read. low smoke emission and less toxic fume
emission. The cables are manifactured by Electron beam irradiated cross

: lin‘kuﬂmm.ﬂwughtesmnﬁmﬂefurmmw-ﬂ“tw+

| 120°C.
20
k
l * Humidity 100%% saturation during rainy season.
i * Referenice site conditions
i) Ambient Temperature Max. 55°C, Min: 0°C
L i) Humidity 6O
' i) Altitude 100 m gbove mean sea level
iv) RaithFall Vary heavy in cenain arens. The
locomotive will be designed 1o permit
its running &t |0 kmvhr in flood water
level of 102 men above rail level.
' — * Armosphere during hot Extremely dus v and desert terrain in
weathe: certain arcas.
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|

* Coastal arca

* Vibration

50 STANDARDS:
UIC §95 OR

IEC §11-1-2C1 B8

IEC 8§11-3-1 Ci.8,CL9
IFC 811-2-1C1.9,Cl. 10
IEC 211-1-3CL 10

IEC 228CL. 5
[EC 245-2ClL 21
10. [EC §85-1 C1. 3, Cl. 4
11. [EC 332-1
12.IEC 332Cat -C
| W IBLIECTS4-2
' 14 EC 1034 -2
15. TDE/T&PNACL 36,CL 17

O8O A b W

17. DIN 53507
18. DIN 53387

16, UL 1581, 1983 CL. 1320.4

SHEET-5

Locomotive and equipment will be
desiened to work in coastal areas in
humid and salt laden atmosphere.

The equipment, sub-system and their
mounting  amangement  will be
designied to withstand vibrations and
shocks encountered in servicc as
specified in corresponding [EC
publications uniess ctherwise
prescribed.

IEC 811-1-1CL 5, CL9.CL 213

TEC 811-14C1L 8.1, CL 8.5

7.CL 28, €1.29,Q1. 134

19. UTTP Part 2E8, Part 2E7, Part 2E4
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EET-6

o

4.0 hY N , 3
4.1 Materials:-
411  Conductor:
The conductor shall be made up with circular tinned, annealed copper wires
complying to [EC-228 class-5. Nominal cross scctional area, wominal
diameter of wires in conductor. number of wires and maximum resistance of
conductor at 20°C shall he as per Data Sheet I & 1l enclosed.
422 Insulstion:
Electron, beam cross linked insulation hest and cold resistant as well as
chemical and mechanical resistant
- Basc polymer CPDM
. alymer as modified as the base polymer
- Alumina Trihydrate (ATH)
- _ Anti okidents
Cross-linking agent.
423  Sheathing: _
Electron, beam cross linked oil and fuel resistant as well as resistant to liguid
mediu and miechanical stress.
- Bse polymer ethylene - Acryllate, Co-polymer
- Polymer as modified as the base polymer
- Alumina Trihydrate (ATH)
- Anti oxidents
- Cross-linking agent. -
43 Construction:
The conductor formation, minimum thickness of insulation/sheath and
tolerince in overall dismeter of the cable shall be according 10 Data Sheet I &
IT enclosed.
3.0
51 $
f 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
the type testes shall be valid for a maximum period of three years for all sizes
Preparcd by | Checkad by | Reviewed by D&DCENTRE |
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SHEET-7

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

Type test shall be camried out against esch purchase order on all lots of cabdes
manufactured by the manufacturcr. The samples of different test shall be taken
from different drums/ rolls of the lot as decided by the representative of Dy.
CEE/CON/TU - 1 at the time of commencing of the test .if any sample fails in
any of the type test, a fresh sumple shall be taken and tested. If the sample
again fails in that tests, the whole lot shall be rejected At least three drums
shall be offered for rype test for taking samples.

q‘ | 1.
‘These tests are carried out on sample taken from a lot for the purpose of
a captance of a lot. Acceptance tests shall not be carried out a particular size
from the lot on which type have already been conducted.
These tests are currind out as and when required on cables monufactured by a
manufacturer. The samples (preferably 2/3 samples of each test) for different
test shall be tzken from different drums/rolls of the lot as decided by the
inspecting authurity. If any sample fails in any of the acceptance tests. afresh
sample from a lot sholl be taken & tested. If the sample again fails on that test
the whole lor shall be rejected.
Cable munufactured in batch using the insulating ﬂnaﬂ'ung muterials from the
same mix shali constitute a lot.
A recommended sampling plan is given beHlow,

RO : ;
The:ie Tests shnfi‘r b: carried out by the manufacturer on all finished cable
lengths 10 ensure consistency of the product. However, the purchaser may
carry out these ledis on samples sealed at random as per the relevant
specification 1o verify the results observed by the manufacturer,

These ure tests carried 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 st his works. Necessary festing and measuring apparatus for
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SHEET-8

carrying out the tests ot the manufacturing place shall be provided by the
supplier.

53.2 If it is considered by the representative of Dy. CEE/CON/TU/CLW 1o eagry
out any further tests or trials of the prolotypo/prototypes at Chittaranjan’ firms
premises or 10 carry out tests if considered necessary at any stage during series
supply, the supplier shall arrunge for the sume and/or send samples by (he
quickest means 10 clw. Improvement suggested after the tests shall be
mcorporated in the bulk supply without affecting the gusrunteed deliveries.

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 refived of his respensibility under the
terms of the contract for faulty design . defective materinl, workmanship etc.

534 No consignmen! of series prodisction shall be offered o the inicior
authorized under the contract for routine inspection until the prototype has
been finally approved by Dy.CEE/CON/TU-VCLW or his authurized

represeniative.
{5 A) General: -
The tests are classified as type test (T) and / or Sample Test (S) and / or Routine
Test (R) and / or Acceptance test (A).
Type Tests Requirements Test Methods
B Construction and Technical Data UICB9SOR CL. 5.1.1
Dimensions (T. §) Shest-1& 1] or EC811-1-1C. 8
1.1 Conductor (T, §) Technical Data [EC 228.CI 5
Shest-1& 1
1.2 | TinPlating (T) Noblistering UIC 8950R C1. 5.13
- No colour change
2 Electrical propertics
2.1 Conductor resistance (T.5) | Technical Data UlC 8950R C1.5.1.2
18KV Sheet-1& 11 or IEC 245-2. (1. L1
4 kV
SPECIFICATION ‘Ill lw Eror e p— WA:MHLQBMWE
FOR ﬂmlﬂ‘" g ot <k . WEST BENGAL, INDIA
- MU
SET OF SINGLE W*
DATE: 28/8/200
CORE CABLE 39 Jq;..- NO: CLW/ES/2/0458
DY.CEE/CON/TUM
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SHELT-9
[ TypeTests | Requirements | Test Methous |
2.2 Voltage test e i ——— s o e
231 | Afier water inmersion (T.5)
1.5 kV SEV. 50Kz, il win HIC 84SOR C1 -
4 k¥ 12V, 50 Hz, 15 min. 5.33.2 07 1EC 885!
after 24 wours H:O 5t 732 2'C | CL 3
wo hreakduwmn.
2.2.. | Spork Test (T, R) TDEMG/. 716 C1. 36
1LBRY 15 kV - Nobregkdosn or CENETLEC
l 4 kv 22KV - No breakdown 2128520261
E‘z'_'ej W uirge breskdowm () UIC 8Y20R C1.
| 1Bk #15kV - No breakdown 5333 ur
: 1 kv 2 22kV - Nobreatdown | 8831 ¢Cl 3
[ s = = AL,
(*24 | Volume resistivity of | TuirraPri6 Tl 56
insulation (Mar 23 =% | 210" Ohmom or [EC #R3-1 C1. 4
5 i3 | ieakage cumrent factor (1) | < 110" A/Vm U7, 13811993 C1.
13204 iest voliage
1sathh 100323
I g b
]
1 — — - — e — — m— p—
230 | ‘Watwerresistance (T) - | uUIC &4350R Cl
18kV 1800V DC = No breakdown 53335 -
4 KV 3600V DC - No weakdown -
327 [ Trocking Resistance (T, §) "HC SW50R CL.
- Cufrent consumption after 5534 .1
10 sec at 2 kV D'V ieP16CL 34
Cross Sectios
< 25mm’ <1.0mA
4 - 10mnd <1.5 mA
¥ 25 - 9% mmi* <2.0mA
Inﬁ*mmu 51.5mal.
Tracking voltage =208V
Bir akdown voltage >35kV
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SHEET-10
Typelrests | Reouirements Test Methods
3 Mechanical and Thermal Propeviies
31 Mechanical properties of the [EC 811-1-1,CL9*
insulation (T) [EC811-1-2,CL8
Tensile Strength as received | 28 N/mm® * Where dumb-
Elongation as received 2125% test cannot be prepar-
Aleration after ageing <30% 24 twbes of the com-
10d, 150°C hined sheath and in<u-
lation shall be yeed.
32 Merhanical oropenies of the [EC 811 1-1,CL9*
sheath (T) J C 811-1-2, CL.8
Tensile Str- gth 4z (oesived | 2§ Nimm® * Wherr durnb-bel
Elungation as reogived 2125% [es! caniul De pre, -
At ration after ageiug <€3i0% ed tbes of the com-
104, 150°C “ined sheath and insu-
Intiur: shall oe nsed.
33 Taat resistance of msulation | Teanng furce> 2.5 Nimer DIN 53307
and sheath (T) Test gpecimen : saip
of material 2 x 15 x
100 mm
4 Strippability (1, 5) ~ | The admissible siriping fore Appendiz B .
For section 1 § - 6.0 mm™ sha!l be berween the mavimum
ard maximum valtes. The
conductor shall not be damaged
N N and shall be free of residues.
is Pressure 't ® High Rest wall thickness = 40 % Ui 8950R CL
Temperatvre (1) Test temperature 150 £ 2°C 5.34.1 or [EC 811-3-
1€ 8.1
36 | ot Sedtest (T Max,mum elong tion EC8112-1CL9
Insuiation she:th - Unou-load <100% Test temp, 200 = 3°C
- afier cooling <25 % lfﬂm;mnm=
DA DCENTRE
SPECIFICATION CHITTARANJAN LOCOMOTIVE
WORKS
FOR WEST BENGAL, INDIA
SET OF SINGLE
’ DATE: 29/9/2001
CORE CABLE wd = ryala fol NO: CLW/ES/2/0458
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I
| T —
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SHEET-11
Type Tests Reguirements - Tee' Methods _ |
7 Shrinking (T) Shrinkage €2 mm IEC 811-1-3,C1 10
Length of speeinen.
300 i, test .
180+ 3°C, test
durstion 6 hrs.
3.8 Heat thock | T) Ne cracking in sheath or [EC81i-3-1.L1.9
insulation layer. Test femp, 180 4 3°C,
Mandret o wze. Cl.
3,141 af this gp~e.
3.0 | Dynamic cu! thon - The meen value T fu #ests, | TDWA6E/16,CL 27
teaiste = (T) escit with 90° rutation of the
| specimen and ca. 100 mm
longitudinal displacement shall
not be lower than the values
given in the foiowing wole.
F— T—— s
Cut through force P_(N,
l'a:m: section 18KV kv
o mm PE PSS 90 +2°C B27C ___ |9%=22C
i > 100N >30N > 00N 40N
Em 2500 N ~30N =300N > 100N
[ Livee Tests Requirements ___| tﬂm_:!___ﬂ
il Naich propagation (1] No breakdown ! TDEo/P/16 Cl. 29.
ihe depth of the notch
“hall he of oae third of
the minimum
combined wall
- I thickness value as
mentioned in techuicas |
data sheet | and il
- Test temp. +23 2 2°C
- "l est voltages
LRRV, 3000V, 501
Lo y ! 4KV, 6000 V. S0Hz _
it — —— ==
areom o | [ [ R | e
r e
FOR gom [Eleel e SN WEST BENGAL, INDIA
A SEE/DAD
SET OF SINGLE VED BY
- DATE: 20/9/2009
CORE CABLE wd—% |5 Il NO: CLW/ES/3/0458 |
DY.CEE/CONTU | _&_—}ﬁ?ﬁf 2 E




4750400/2026/0/0 WM/Design/DMW. ¢ S
PTA SHEET-12
Type Tests | Reguirements | Test Methods ]
311 | Abrasionresistance (1) _ e L AR
3.11.1 | Of sheath ad in.vluation | The scrape abrasion resisiance | WDF//E/Y16 C1L 28
shall pot b= jeos than 1000 Tesp. Appendix A .
double-strokes.
3112 | Of marking (indelibility) o ccotinvous stip shall be | /ppendix A
visihiz on the marking under
150 double-strokes.
B Windability (deformation) of the finished cable =
3121 | As received (T, 2) \n-ml:kinglnm-n- UIC #7500 C1. 537
insulation layer, no breakdown | Mante!-@ Chle @
when tested according UL 2.1 | 3IxDfor <I0mm
ixD zlﬁzthnm
dms > 0 mm
. 133 | After ageing (T) Ne crackifig in sheath ue Tl trst specimen acc.
insulation laver, no breskdown | 3,121 shail be aged
when tested aceording Cl. 2.2.1 | during 10d a1 50 »
T vefore winding.
T3 [Ar- a0=7C M No cracking in sheath of [EC 811-1-, C1. 8.1
insulstion laye-, no breakdown | Mandrel -0 zccording
when tested according C1. 2221 | €1, 3.12.1 of this
specification. Thetest | |
specimun shall be aged
during 10 Jat 150 +
5°%C_ before winding.
113 [ Impactat-30=1C(T) No crack in sheath or inulation | (6 371-1-1, C184
layer uo breakdown when Test specimen as
testad according CF 2.2.1 received and afier
ag=ing in air oven
- dussng 10 d 2 150°C2
| | = — = -
I
HFEGIFTGATI’BH- = P ol oo pid WMLWW
VE
g o % i\&u’ WORKS
FOR o el e 2 WEST BENGAL. INDIA
pn #4455 B=1 | seemao
SET OF SINGLE APPROVED BY
- I DATE: 22/9/2001
CORE CABLE ! _—mzja s | wo:cLwesamass
n'r.cmmml ALT.- ' __'
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'Tm'l'uu Requirements Test Methods |
3.14 Slippage test (T. S) The relevant displacement of | A sample length
the conductor with insulation | approximately 350 rum
sha!: not be more than 10 mm | is takenand benttoa «
for cables with 25 mm dia resp. | radius of 150 mm,
15 mm for eables over 25 mm
L dia,
4 Thermal and climatic tests
4.1 - Ozone resistunce (T) m:ﬁmaﬁh.:hrc UIC 8950R Cl, 5.24
no cracks in sheath or or IEC 811-2-1 CL. 9
insulation layer rio breakdown
| when tested according 1o Cl.
221
. = |
32 Weatherability of sheath Elongation st beark = 80 % | DIN 53387 and EC
\m Py 8$11-1-1CL 9.13 |
" ' Dumb-bel test picce
1 figure 12
| Test duration 2000 hrs. |
|
|
I — —
_ Prepared by | Checked by | Reviewed by D &DCENTRE
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4750400/2026/0/0 WM/Design/DMW/PTA
SHEET-14

Type Tests [ Reguirements | Test Methods =8

33 | Wicking (T) Depth of penctration = S mr |Aumpl-.-r.-f150m
| iength shall be 50 mm |

deep immersed 1010 a
Rhodamin - B -

|I Solution (002 ¢

Rhodamin - Bina

minture of 21 distilled
| water,. 30 miethyl-
aichol and 3 ml of
anionic welting agent)
and conditioned '
without air motion in

ioe for 24 hes. At 1T

i :Iulh Slm'th ot

\ .:nrufui!:f'ht m\ﬁ
from the sample. Using
ultra-violet light it
shall be measored for

‘Iwmhﬁ:mbﬁmd
the immersed pan of

- ﬂl}mthtlunﬂnm

b | colvent has penetrated

. into the insulanon.

WORKS
28T BENGAL, INDIA

OATE: 28/9/2001
403; CLWIE
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Type Tests | Requirements [ Test Methods |
34 | Resistance to fluid '
44.1 | Mineral oll | Test equipment |
- ASTM Nr. 2 100 = 27C. 21 asccording IFC §11-2-1
hes (T) Cl. 10 |
- ASTMNr.Zi00=2 | Test specimen
2'C. 72 hrs (T) sccording CL 3.12.1 of
No cracks or other this specification.
442 | Dieseloil ' deterioration in sheath and The specimen shall be
70 = 2°C, 168 hrs (T insulation layer 5o breuk down | immersed in the
70 2 2°C., 24 hrs (5) whet tested according 1o Cl. specified medium for
_j22l the described test
143 | Cleaner 23 £ 2°C, 2 hrs (1 l duration. The ends of
(Aussenreimiger SU 73- ihe specimen shall nse
Lever — Industne Olizn) above the test medium
ot Jeast 50 mm
43 Rehuvior with fire .
45,1 | Finme reterdance (T | Charred length < 200 mm ix C
(Single cable) Cease of burning <30 s (IEC 332-1) |
4352 | Flame propagation (T) The charrad or affected portion | Appendix D
(Bunched cabie) should not have reached a (IEC 332-3. Cuit - C)
height exceeding 2.5 m above
the bottom edge or the burner.
353 | Comosivity of combastion | pH-Index = 3.5 UITP Pan 2E§
gates (T) Electralytic conductivity < 100 | Or
uS/em [EC 754-2
4.54 | Toxicity of combustion Noxiouspess — index UITPPan 2E7
gases (T) INC 800°C < 100
Toxicity — Index
ITC 800°C <3
355 | Smoke Inensity (T Cable O Tnensity UITP Pan 2E 4
<3imm Ao<04 Or
3<0>09mm  Aos08 [EC 13412
> 9 mm Ao<l2
Prepared by | Checked by | Reviewad by T D&DCENTRE
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SHEET-16

| Type Tests | Requirements Test Methods
456 | Wase Disposal ‘ The moterial of the

insulation sheath and
the eeparators when'
applicable shall have
little pollution effect.
when disposed with
the garbage (acc. Swiss
Federal Law for
‘ environmental
protection 814.001 and
l order for low pollution
substances
S1oVE14.013). the
I relevant data safety
sheet istobe
presented by the
manufactures or
supplier.

ol el i il I ol [P
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(5B)

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 honding is there between sheath and insulution so
that sheath is not easily separable from the cable insulation,

If found OK, conduct all the acceptance and routine tests
as laid 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, one end of a 1.5 meter long test

specimen shall be secured on to the mandrel and the other end to the
weight specified in Table below. The mandrel shall be mounted in u fixer
so that the weighted end of the test specimen is freely suspended. The
mandrel shall 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 CHITTARANJAN

CABLE \%‘ . LOCOMOTIVE
WORKS, WEST

JE-| /pde BENGAL, INDIA
Approved by

DATE Jﬁ /Yy 2005
A NO.
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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, Weight in kg.
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 sq 115 mm 12.0
300 mm sq 130 mm 15.5 kg
. Mechanical properties of Same as clause 7.1.2 of
Insulation RDSO Spec. No. 0019 but the
value will be 8 N / mm. sq.
. Mechanical properties of Same as clause 7.1.3 of RDSO
g the sheath Spec. No. 0019 but the value
J will be 10 N / mm.sq.
. Tear resistance of the Same as clause 7.2.6 of RDSO
Insulation and sheath Spec. No.0019
(b) Strippability Test:

. The sheath and insulation together shall strip freely from the
conductor in at least a 50 mm. length using Automatic /
Manual Stripping Machine. The insulation shall be well
bonded to the shedath 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. Put 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 CHITTARANJAN
CABLE @ : &33 LOCOMOTIVE
WORKS, WEST
JE-| [DED BENGAL, INDIA
Approved by
DATE wg&}m
M % NO.
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SHEET: 12 132

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 accepted lot, the
consignee will issue certificate to the manufucturer.

SPECIFICATION
FOR SET OF
SINGLE CORE
CABLE

Prepared | Checked |Reviewed |D&D CENTRE
by by by
CHITTARANJAN
\g,. d.b LOCOMOTIVE
WORKS. WEST
JE-I/plp BENGAL, INDIA

Approved by
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6.0 Recommended sampling plan:

As per appendix B of IS: G968(PART-1) - 1981,

SHEET2S

NO.OF NO.OF PERMISSIBLE NO. OF
DRUMS/COILS/REELS DRUMS/COILS/REELS | DEFECTIVES
IN THE LOT TO BE TAKEN AS
SAMPLE
m (n) (a)
(1) (2) @)
UPTO 25 3 0
26-50 5 0 q
51.100 8 0
100-300 13 |
301-and above 20 !
7.0 CONFORMITY TO CONTRUCTION
SL. DESCRIPTION OF TEST/CHECK TEST % TOBE
NO. METHOD | CHECKED
L. Check number of core as per purchase order details( | visual 100%
lay of cores) in case of multicore cables. |
% Check packing in standard lengths us speeified in visual 165%
p.o. check sealing both ends of the cable in the | -
drums.
- Check provision of deep coloured melinex or | visual | 100%
polyester tape on core insulation sheath should nat
slip over each other easily and insulation should ulso
slip over conductor.
4. Provision of correcl identification tape indicating | visual 1005
tvpe grade and manufacturer’s identificaon & year
- of manufacture.
X 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 | 100%
drums / reels, in case of muilticore cables check on
sbove between cores also on opening the sheath. |
Prepared by by | Raeviewed by D& DGENTRE
SPECIFICATION g CHITTARANJAN LOCOMOTIVE
- 2 et % Gs Wy~ WORKS
FOR o |FHet e~ - WEST BENGAL, INDIA
SEE/DED
SET OF SINGLE APPROVED BY
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8.0 Iﬂwwmm
The tenderer shall interlay fumish the following in 3 copies along with
the quotation.
i) Clause wise comments on the specification und test
programme.
i) Detailed drawings.
ii)  Pastexperience with supporting papers (if any).
iv)  Past test repons Gf any).
v) Manufacturer’s name / trade name.
vi)  Specification no.
vii)  Twpe of cable, voltage grade and composition class.
viil)  Number of cores.
ix}  Nominal cross sectional area of conductor.
x) No. of strunds.
xi)  Diameter of each strand.
xii)  No, of bunches & wires per brunch.
xiti)  Conductor diameter.
xiv) Over all diameter of cable.
«v) Insulating material & its operating femperature.
xvi)  Material for sheath.
xvii) Thickness of insulating material.
xviii) Thickness of sheath.
xix) Detnils of printing over sheath.
xx)  Rate per 100 meters of cable.
sxi)  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) Cormpletion of delivery.
xxvi) Guarantee of cable.

*

xxvii) End sealing.
Froparod by | Checked by | | eviewed by i D & D CENTRE
SPECIFICATION ~HITTARANJAN LOCOMOTIVE
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10.2.2 Cable length per drum:-

Three Phose:-

SN | SIZE . CABLI
I $a b WY 50 SEmm :“”_"l_J_'-'f'-'J_
T 120 sgmm | AR mieter
_| 93=gmm | WY e
|| TOsgmm | S0 meter
3 0 J.{Ep._ | | 500 meter
i 1_'_' L | 100 meter
! 23 sqmm ; 300 metey
§, | V6 sqmm 100 meter
4 | 10sgmm | S0 meter
0. 6 sqmm _ |SO0meter
i | 2.5 sgmm 1O micter
[ 12 15 sqmm 1000 meter
E QGKW 150 sqmim | 100 meter
| 4 I 120 sgmm | SO0 meter
I3 5ipmm FOME meter
| &y I TS nm TN it
17 - 1 38 woifm 00 el
— | % LNt — LY P

SPECIFATION
L
LT O STNGLLT

CORE CABLE

@lt‘kﬂm 1ength
1 2 mater,
fit in the

O v

9.5 FLEX YERED

lL.DI'
g.5 FLEX YE-GE :

Y et

Reviewed In
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I A

9. GUARANTEE

The supplier shall Zive a guaranies of clear eighteen months fronithe

dute of Commiissiczing or twenty months. from the date of dispatch,

whichever is earlier, The date of commissioning the Locomotive shall be
deemed as the date of the cable going into sery jce. The date of dispaich
| shall be reckoned fom marking of the month and vear of manufacture
embossed on the cible. In the event of the firm's not being able 10
emboss marking of month, the morith of dispatch will be considered from
the December of the vear. Any design or defect noticed during this period
due o defective design / material / workmanship shall be replaced by the

r supplier free of cost
E 10.0 IDESTIFICATION. PACKING AND MARKING :-
10:1 Identification:
The following details shall be printed on the sheath of the cable within
500 mm:

i) \Manufacurer’s Name Trade Mark
ity Year of Manufacture

fity  Cable siz=.

iv)  Rated Veoinge

t; v) Indication of insulating material and its operating temperaturc. f,
1 102 Packing and Marking:-
l 102 End Sealing:- All cables shall hove their ends sealed with mon-
| hygroscopic sealing materials.
- 1022 The cables shall be sither wound on reels oc drums ot supplied in coils
|t packed and labeled 23 _togamtrfepest— (&
M CABLE LENGTH  CABLE SIBE
| loocMjepooL UPTO 25 Samm.
SCaM/sfooL  FROM 26 S m™m TO 100 s/ wm
100 MisPooL > Lo S5 v,
| SPECIFICATION i ” T | corraman N LOCOMOTIVE
I S NJAN L
| =7 < '-f*-"'j’ r lb—'-l/f WORKS
FOR ; . WEST BENGAL, INDIA
@F’UJE L) | :‘r‘: sﬂmn
SET OF SINGLE B
DATE: 2918/ 2001
CURE CABLE } \,.,l ~ MO CLW/ES/3/0458
b DY: AT & (&8 2 &
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10.23 The lubel or the sienciling on the drum shall contain the following
information:

a) Referencs specification nurmber.

B} Munufacturer's Name, Brund Name Of Trade Mark.
| «¢) Typeof caties and voltage grade.
' d) Number of cores.
&) Nominal ceoss-sectional arsl of the conducior.
fy Cable code.
g) Length of the cable on the drumifreelfcoil.
R) Ino. of lengths of the reel, dram oF coil (if more than one).
i} Direction of rotution of drum (by means of arrow )
j) Approximae gross weight.
1) Year of Manufoctare.

110 REFERENCE OF OEM (Original Equipment Manufacturer)
wis. HUBER + SUHNER AG :
Encegy and Signal Transmission
.§330, Plaffikan ZH/Switzerland
Phone: 019522211 FAX: 10322424/441-1-9522670
‘This specification has been framed based on Huber * Suhuner's
Techical Data specification 40 GRW-AX issued on 19-07-1994

through ADtranz TOT Document IEHWAT0015/ JEHW470016.
120 N NQEE;-The cables ofttF S0 similar to the cables used in

SPECIFICATION —— WOGBY | o rrARANJAN LOCOMOTIVE
b T dw” WORKS
FOR gn |Eket} 217 WEST BENGAL, INDIA
SET OF SINGLE FPA e
: DATE: 20/92001
CORE CABLE sy ___cyalafer | NO: CLW/ES/V/0358
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SHEET-2¢

DETAILS DESCRIPTION & TECHNICAL DATA OF SINGLE CURE CABLE [$ 41

General Properties: -

Limited fise hzrond slecirical insy

DATA SHEET -1

Tation cable. dusl wall insulation, low smoks, habogen free. flams

retardant, evcelient restimnes 10 high and low temperatute ofl, ozonc. » el hering Sl Abcasion

fexibie. easy strippable.
Applieation: -

For protecusd pesmanint
mory ing fase.

imstallation, inside x1d out side rilway rolling stock to conmest fived ard

I Conductor - Seranded tineplased copper ace. To IECZI8 €15

7. Inzulssion - Elesiron — beim erons finked copolymir, eolout — Gres
L. Shomh — Electron - hesm cress liaked, copolymer, colour - Hlack

e maricing. As per UL Ne. 10,0 of this specification,

Technical Data
Vilteze riting LB KV AL
Tesi Volags & kY ac, 50 He for 13 min
Temperaturs Range - 4PCiap+ 12T
slin. bending radios A

fres imwmitzion Dsi0mm” 3D

3= 10 mm ixD
Flaod installuion all 1 2 Dot bending <90°

D<iomm 3 xDatbending 90" 108"

D= 10mm

Table 1: Dimensions, csnductor resistance. Cable weight

33 D at bending >907< 1087

Minkmum Wall

” e |8 |_"HEE .
iz ¥ - Typical X B Cabile dia < is
%if corietuias Construction 3_2 i; s ?i:l mm) | ﬁl 535
£ ...l Ifmlu:m:'li ‘i: H '_!_! =z <
[T13 | SEHW&T00] SP001S TRn03S | 16 | U0 | O | Ogo | sm=0i0 | 157 30
= SEWaT0 e | 1580038 | 21 | G | 040 [ 090 | 30a015 | B3I 30|
R SEAWSI00ISP008) | Ta8ia030 | 33 | 035 | 045 | 080 [ SW=013 | 33 70|
s Wi Spoio0 | Ix80x040 | 43 | 040 | G50 | 050 G000 | |9 T
TxIEa00 | 55 | 0% | b 120 S030 | .3 Tan
TaTTa0d0 | 68 | 060 | O30 | 140 | jnab=030 | 0°8F .0
x3Tx040 | 7% | oAt | O 150 | 1L.0=000 | 056F 0.0
. ] Fi %000 | 95 | 000 | 000 | L.oh | Ameodo | a3 320
=50 TEHWATIOISP0T00 | 12520%x030 | 115 | GF 0.5 170 | 16802030 | 627 720
C5f0 | JEMWi0IspDesa | IxiRx030 | fav | U8 (6 | 1508 | ;7d0eb3p | alis 950 |
120.0 TO0ISPISM | 1S o0x030 | VA6, 098 | 148 | 310 | (os0s030 | 0164 1340
TR SEAWATOISPIa0 | 19x 3ax0s0 | 163 | 1D 130 | 330 | 2190=030 | 0152 | 1820 |
i SPECIFICA s » = - mmn&ﬂ an: OTIVE
TION AN M
s ﬁ}-"‘/ \WORKS
FOR ﬁ:nn]!i}ﬂt. ¥ WEST BENGAL. INDIA
e SEEMDAD
SET OF SINGLE APPROVED BY
CORE CABLE DATE: 29 /92001
s NO: CLW/ES523/D458
_ CHCEBCONITLC AT | A LB

| E N




o]

'50400/2026/0/0 WM/Design/IDMWI/PTA

1ON & TECHNICAL DATA Al

{ieneral

Propevties )
Limited fire haranl sleetrical
flame relsrdant, excellent resistance 1o high and low

-

abrasion, flexible. easy strippable.

Application:-
Fer peotected permanent insta

mnd imoving puns.

SHEET-25

4 kY

DATA SHEET -l

insulation cable. dual wall insulation. low smoke, nalogen free. -
temperature. oil, ezone, weathenng and

lasion. inside and out side railway rolling stock to connect fised

Lair el

OO

1= Condueror— Swanded tin-plared copper g ;nlEt YIRCL S

3. Insularion = Electron — benm cross linked, copolymer. colvur - Red
1. Sheath - Eleciron — beam cross linked. copolymer. colour — Biack
Cable marking . A= p=r C1. No. 10.0 of this speificat-on.

Technical Data
Voltags rating
Test Voliage
Temperature Range
Min. bending radius

40KV AC
* F2 AV ac, 30 Hz for 153 min.
«4PC 0= 120°C

Free installation = 10 mm ixh
D> 10 mm nD
Fixed tnamitation wll O 21 Dt beniling < 90"
D 0mm 3 1 D ot bending >%0°< 10K
D> 10mm 44 D bending >90°< 108
Table 12 Dimenstons, conductor roistanee, Calite aeight
N I . = Minimum W all Cable dia | =
- £ Thicknen {mm) g
£ : =5 S i . ;f
; '-\i 3 . 1 i b | __% ;E |28
= £ EzssE :E ii! MET? 2= | §2
1 - ! i - = ; -!- e ! E - - -
5 ¢ & 2 z
a6 | SEAWAI00I6P0I00_ | TxBox0A0 | 43 | 070 | €80 T | 7502030 | 193 Tan
e T IEAWATO0IGRTe) | Tx 1Ex040 | 33 | ONs | 005 | 180 [ 9404030 | 1 °l ]
30 ; Fx2ia030 | &8 | 0% [ 05S 0 | 10 Dy | Des | -0
F0.0 w294 TEANE-NNEL i3 | ibS0s040 | 0217 7]
Ge BB A< a8y | 120 | 120 | 130 -50 | i&j0=0501 6210 | 1020
! &8 [ AT 6P 12 19 % 300 FLANE BELD 0| 3060 L0080 | 0084 | 1300
1560 ATOIGrT300 | 19xI9ses0 | 163 (138 | 185 W 12050 | 0.NE | jol0 |
ved by " ADCENTRE '
SPECIFICATION : CHITTARANJAN LOCOMOTIVE
WORKS
FOR } WEST BENGAL. INDIA
SET OF SINGLE -
CORE CABLE D/ FE: 28 1912001 ~
NC CLW/ESIZ/D45S
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Abresion resistance of insulation and sheath (3.11.1)

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

Test equipment according to the figure, a srrdened tungsten carbide blade
{detai! X) will be mounted perpendicularly to the axis of the remple and rubbed ~ver
the sarrple with an smplitude of oscillation of 10 to 20 rn.

40 to 60 double strokes per munute shall be made. Test weight sccording to
iable, uumber of cycles shall be counted with a couniter.

Ir the moment the steel blade reamer has ~ontact t= the conductor, the
eauipin-ut shall be switched off automatically by a cirouit with mex. D.. 50 v and
0.05 A

Sample shuil be positioned straight on its support during test by a suitable
Firtur.

Tl test shall be performed. Afier 2ach test the sample (length about 750
pia) shiall be moved forward by 50 mm and turned by W,

The: anthnet'~ mean valoe of the eight results must (e accordine to C1L3.11.1.

It weight
Crossssctonmm. | LSkV _ __ Javy
28 - a5 i —1
i3 1 i _J

Bnmplrofmltaﬂﬂe-lr igth is fixed int appamtus according to the figure. in
surh a manner, that the w.atking positioned unger . - steel wire, which is loaded with
a resi vight of 200 gm.

Digineter *d’" of steel wire 0.5 mm a~cording to detail Y.

Three tests shall be mude. _

Amplitude of oscillation shal! be 10 - 20 mm, 40-. 6% donble strokes per
minure shall be made.

Requirements
According i0CL 3.11.2

. Prapared by | -hocked by | Raviewsd by D& D CENTRE
SPECIFICATION | 5, CHITTARANJAN LOCOMOTIVE
' : L v  VWORKS
FOR o Eleg o il . WEST BENGAL. INDIA
SET OF SINGLE APPROVED BY '
CORE CABLE i' ua'rs 291926
| ‘__,__— F}ﬁ' ! L - "’ :
L DY.CEE/GCONTUA
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tlﬂﬂﬁlﬂ 105 mm length 3520 be Sitppes LT mm cikrelully, s2 Tl Brog Tervanioung pomen of 20 mem g
g1 moves or delornod

“he siripped ond shafl be gippEed inlo the Sush
sightly mxosod fne diamater of the gondusses, ine

=sMptan: speed Dy moens of an afongation 1es! equipmenl,

Resoiding ihe figure. Tow diamater of ine bos o o7
candueior shall be pulles put tram the meligtlian wiin

77 / ; o X
< 25
N
.," B
i
& ] ]
" 408 . L
I
Bgioctiop lore=
| Hiominal Cross- PullioeieN
section minlmur maEimem
e InN inN
5 = .
25 23 o0
4 0 | 80
5 30 0
Frepared by | Checked by | Reviewed by D & D CENTRE
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SHEET-29
Appendis © :
LY
Elsme rolartance {single cable)
Mutalic ierean Threa si0e metiic <cree . 1202 mim gt 550 mm wige ¢
457 mum 08p, open ot 1op anc SotieT Ciosey
Giis blirnar, 1 &W ace. IEC §95-2.4/1
sSample, Ferahec cable: (600 = 35 ma 23
Elasn Lzntimn o Fixm:m-lmm-'
Estomrance cagursment " axcoreng el 624,50
3 r
= |
|
I
\ r:
" IS i
!
£r:s
T e
Tes! apparatus G arangemort gl Te residiance il
_ Prepared by | Checked by | Reviowed by - i
SPECIFICATION ; CHITTARANUAN LCCOMDTIVE
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f

Aspondia 0

Elgrre Proopgation (bunchet cables)
Yerical ing chambies walh "gagee
Gag bumer (70060 = 1600, Sxt Aitden, type 5rasene gas burnat
M Ao malnlie mElerg] volise 15 e
Eiagea asolication fime 20 i
"’ Ppriprance reguroments: according ol 8,.2432

Firs =3l g
Preparcd by chm:m By | Reviewed by DaDcziingE
SFECIFICATION CHITTARANJIAYL LOGOMOTIVE
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SHEET- 3}
PETAILY DESCRIPTION & TECHNICAL DATA QF SINGLE CORE CABLE 200V 4L
DATA SHEET -1
Genernl Properties: - 3
Exeellent high temperature, low te=perature, azone and wexthenng résistance. ¢ro halogen.
flame retardant. solder iron reslstars. easily strippable. flexitle
Application: -
For protecsesd. (tved installation, ins:
Genernl composition
I- Canducror - Ssranded tin-p. 2ted copper braid
} - Insulation = Electron = beam crose linked. base copol: mer. colour — D emse
Cable marking - As per €1, No. 10.0 of this spec.
‘ Technical Data
| oltags rtiog : 300500 V AC
Test Violtuise s kh 5 30 Hz for | me
Sax condueton rempertiure COnTAyous I
j ! st clnolb imay. Yoot 4+ 280°C
l Operating rempersure fived installsnon | «30°C a4 120°C
Texitg insto_ation ~2¥Co+i20C .
%lien hending saafius fived insall=on 14 cobile dhi
Flesing lnizs ution 4 weahle die
' Tabde 1 Dimensions, conductor resistance. Cable weight
[ [l i
Core —— Cunductor ! Covductt | tnututine " | Weight
! tepe IDEN KOS Constructios D m Wim, waki . Marsiag *ominal
I ' oy omm {'ll“ﬂl-?ll l-mm {min 2 Kz Ton mi
|
. I L A L i . R 17 | Red. e
S NS eS| O | i TR | Ybw-gea, 087
Table - 2 Conducior resistance, current rnin%
| Toretypemm® | Veltage Lo/ U | Testvoltage max Current rating -
- ¥ v 0/ km Inmic A on tray A
0s 300 500 St ELi] 1 %3
* . Conununus aperation
Yable — 1.1 Reduetion factors for increased smbjent iemperate:
Ambient wemperaiure U M 40 | S0l &0 | F 6 | W . 1w | 1D
Reduction facior 100 (095 080 | 08 |[og9 G072 [0es 018 | B9
Table - .1 Reduction factors for core husching
! af eores [ | 3 ] 5 & k] i 10
“Reduction factor 100 | G40 | 670 | 0% 080 037 |03 0 | 080
Fropared by by | Maviews: D& DCENTRE
SPECIFICATION " \'H : CHITTARANJAN LOCOMOTIVE
. i % 4 WORKS
FOR gom Luf — : WEST BENGAL, INDIA
e gm e
SET OF SINGLE BY 3
CORE CABLE L DATE: 3% /872009
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g
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