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ALTERATION RECORD SHEET
Amendme|  Date of Page Atthority
nt No Ameridment No Al REASON
1 20-03-99 | - A | Table of contents added
7 20-03-99 A | Scope of Supply is updated
3 20-03-99 A | Approval of Samples. Tests have been included
A =.07-99 5 ABE ldent. No: for 31 No. § to 12 changed as per
' Adtranz MR, No. 433 Rev.Adt 25.1.99 3d/-
5. 9-07-99 C | Scope of Supply is updated
6 26.7.99 o |3ope of Supply is updated due to inclusion of 3B1&2
connectors
7 3310512002 £ Gimota part nun:-he_r of sl ne.7 has been added (Cable
clamp & reduction ring)
5 08/03/03 S Z;fe retardant fself~extinguishing clause included as
Gimota Part no. comrected/added in Sl no. 2,3, 56,7,
11, 21, 22 and 32 In the Scape of supply.
ABB ID no. correctedinsi No 7
5 12/11/03 a Qty /Loco changed insi. No. 10.and 91 in the Scope of
supply.
Description of the jtem has been changed in sl no. 82
in the Scope of supply. Item si. no. 86'in the Scope of
supply has been deleted
@ty /Loco comected as per shop reguirement vide Sdi-
Lino. ELE/T/16 dt. 28.8.05 & S3E/AIM1S/Conneclion dt.
10. 25305 H | 10.&.035 and comparative demand chart of SSE/Fane] &
S5E/Cable harnessing section Qty /Loco of WAG-9 &
WARP-5 separately incorparated.
Gty /Loco Corrected as per SEE/EL's letterno, BLE/T/24 Sd/-
T 11-09-06 I | dt25.0806 & shopreguirement for item no. 1 & 47 of
the scope of Supply.
ABE No. of item socket 22P/36 PIN'N' (Si no 21) 5 Sd/-
12. 19.11.07 4 |comected from  HETB  315161R000M o
HBTE315161R0011
PLUG, 5 D-8UB, 31 PINS against 3L NO .48 & CONTACT Sd/-
13 15508 K SOCKET SIZE &/6 MIM* have been re-introduced for
' : shop requirement-Vide letter No SE/3P/ST-lII/ES-
19/07/22 dated 08.05.08
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Quantity/Loco column & CEM/Gimota Fart No. column Sd/-
14 87.10.65 L | Isdeleted from the table in the scope of supply” (Claise
4} Gty | Loco will be 25 percategory book.
Description changes and ABE identification deleted for Sdi-

itemno. 4 in the scope ofsupply ABB identification no
of the sl. no 18 and 20 has been changed for the
15 11.11.09 M | inclusion of non metallic Cable Clamp and reduction
rimg iT requires with the conpector as per shop
requirement vide letterof AEEfH Cdated 13.10.09.and
dascription changed

€l No 4 of Scope of supply item SI. No .82 of page no. 9 2d/-
Is redntroduced & one new item of scope of supply st
no. 97 of p-2 i included as per shop reguirement, vide
Lt of Dy.CEE/E Lt No BE/T/21_did 22-07-2010.

& | 17082010 N

New Clause No. 6.5 added as separate packing for St Sd/-
of Connectors for Fanel" and a "3t of connectors for
Lato, except Panel” as per latest category provision will
be provided by the firm

17. 13.06.16 O

Specification has been completely  revised
incorporating with re-tfraced drawings, detailed test
18 | 18.07.2025 F | schedule, sampling plan for Inspection and all
alterations issued time to time in Specification No.
CEW/ES/3/0124 issled on 23.03 1859

Specification has been digitized and all alteration have been incorporated.
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1 SCOPE

Electric Locomotives
2 SERVICE CONDITIONS

Specification for Set of Conneciors

2.1 Climatic & Environmental condition -

This specification covers the manufacture, testing and supply of Set of Connectors for 3-Phase

Maximum atmospheric iemperature

70°C (In Sun) ,50°C{ In shade)

Ambient Temperature{Operating) -20....+70°C
Ambient Temperature (Storage ) -d0..480°C
Normal Humidity 50%.

Maximum Humidity

100% saturation dunng rainy season

Altitude 1776 meter above mean sea level
Very heavy in certain areas. The equipment should
Rainfall be designed in such a way as to withstand its

running at 10 Km/hr_ in flood water level of 200 mm
above rail level.

Atmesphere during hot weather

Extremely dusty and desert terrain in certain areas

Coastal areas

Locomotive and equipment will be designed to
work in coastal areas in humid and salty laden
atmosphere.

Vibration

The equipment, sub-system and their mounting
arrangement will be designed fo withstand
vibrations and shocks encountered in services as

specihed In correspondence unless otherwise

prescribed.

3. STANDARDS

The standard should be as per IEC-60130, IEC-50320, |[EC-50300, IEC 60528, IEC 60603-2(DIN 41612),
IEC 61373, MIL C/5015/.58 50815, I85 50812, DIN-85234/VG-95234 DIN 95319-2 [EC-60571, DIN
51221(Sheet-3), IEC-B0077, ML DTL 45204 D(latest), MIL-STD 1344A(METHOD 2003.1 METHCD
2014 METHOD 30011 METHOD 1001.1, TEST 1001.1), BSEN 50343 for circular connectorand other
latest relevant Indian/Intermational standard as and when applicable.
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The Tenderer should quote separately for circular connectors, SUB-D connectors, contact pins,
contact sockets. Railways shall have the right to exercise the opinion to place orders for circutar
connectors and SUB-D connectors. The tenderer should quote and supply the relevant accessories
to each type of Connector also.
4 DRAWINGS:
CLW Drg. No CLW/ES/3/SK-1/0124 to CLW/ES/3/5K-96/0124 indicates the constructional and
general arrangement in brief of Set of Connectors isenclosed For reference purposs, ABB drawings
shall be referred as mentioned in CLW drawings.
5. SCOPE OF SUPPLY
S: No. Descriphion ABB identification GLW ASS DRG No.
CIRCULAR CONNECTORS
1 PLUSG, INSULATED 05828 IEHNAZ40TTRO001 CLW/ESI3/SK-1/0124
2 PFLUG. SIZE 22/15F0LE LITTON IEHFAT1H11RO001 CLW/ES/3/5K-2/0124
3. PLUG, BIZE 28/37POLE LITTON EHPANG11RO002 CLWI/ES/3/3K-3/0124
PLUG SIZE 32/31 POLES (With nonmetaliic Cable Clamp) FEHFII0AZEA0001= g
4 HRTRA 18307F0012 CLW/ES/3/5K-4/0124
5 PLUS, SIZE 22/19POLE] LITTON EHPAH GISRO00T CLW/ES/3/5K-5/0124
i PLUG. SIZE 28/3TPOLES LITTON EHPAYIGIER0002 CLW/ESI3/5K-6/0124
T SOCKET 4P/Z4PIN'N IEHWATOOT 1RG0 CLW/ES/3/SE-T10124
B PLUG 4 PBU "N IR CA / CONNECTOR IEHWA TOORS D001 CLMVIES3/5K-8/0124
G SET OF COMPLETE SOCKET / SOCKET 5P / S18PIN'N' HET315075R0011 CLW/ES/3/5K-9/0124
10. | ST OF COMPLETE SOCKET [ SOCKET 5F [ S18FIN N’ STH HET315075R0031 CLW/ES/3/SK-10/0124
11 | 567 OF COMPLETE PLUG J PLUG ASSEMELY (1T ] HET315076R0011 CLW/ES#3/SK-11/0124
12 | L-PLUG 319532 BUSH TNTR HBT315082R0031 CLW/ES/3ISK-12/0124
13 E gg F&:ﬂm PIETE PLUG | PLUG F7/28 SOCIET N HETE315110RG011 CLW/ES/3ISK-13/0124
F SE] OF COMPLETE FLUG / PLUG 13P/32 501 'N' CLVW/ES/3/SK-14/0124
14 | npoommwith cabis damp kbbbl
15, | SET OF COMPLETE PLUG / FLIG 22P /36 5KT ' N INDDOR HETEZ15112R0011 CUWIES/3/5K-1570124
15 ST 35P/A0 BU'NIR KABELH / FLUG 35P/408K1 N HETE15113R001 1 CLW/ES/3/SK-16/0124
- | INDOGR i
ST 61P/40 BU"NIR KABELH./ PLUS G1F/40 SKT N’ CLWIESI3I5K-17/0124
7. | hooor HBTE3I1515TRO011
18 | SOCKET TR724 PIN "N" (With Cable Clamp and Reduction HETEH5 15080011 CLW/ESI3/SK-18/0124
" | Hing) :
SET OF COMPLETE SOCKET / SOCKET 13P/32FIN'N' CLW/ES/3/SK-19/0124
19 | \poor HBTE315155R0011
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SET OF COMPLETE SDCKET | SOCHET 31F/31 FIN 'N™ [With CLW/ES3/SK-20/0124
M Cabie Clamg) HETE215160R0011
21, | SOCKET 22P /1 36FIN'N' HETE315161R0011 CLWIERI3/SK=21/0124
99 SOCKET 3aP/40 FiN 'N-IND HETEM516ZR0011 CLW/IEST3ISK=22/0124

SET OF COMFLETE SOCKET [ SOCKET o1F7A0 FIN ‘N CUW/ESI3/SK=23/0124
23 INDOOR HETR215153R0011

SET OF COMPLETE PLUG / PLUG 4P/40 S0CKET'N' CUNJES/SISH-T4/0924
74, INDODE HETE315175R0112

SET OF COMPLETEPLUG / FLUG 4F /40 S0CKET N CLW/ES/3/SK-R/D124
25. INDOCR HETE15176R0113
26 155@ % F?EIIT@FPLEI’E FLUG /FLUGAFHAD SO0 N HBTRI151TERO0114 CLW/ESI3/SK-26/0124

SET OF COMPLETE FLUG J LPLUB JPTA0SOCEET N CLWIES/3/SK-2T/0124
2T INDODE HETE315175R0211

SET OF COMPLETE PLUG /L-FLUB 4F/40 SOCKET 'N' CLW/ES/3/SK-78/0124
28 INDOCR HETB315176R0213
70 | SOCKET 4P/40 FiN "N HETEX51TTRO001 COWIERI3/5-20/0124
30 | SOCKET 4F / 4G FIN 'N' IND HETEHSITTRU1 11 CLWJ/ES/3/3K-30/D124
31 | SOCKET 4P 7 4DPIN ‘N’ IND HBETEZ15177RO113 CUWIES/3/3K-31/0124
32 | SET OF COMPLETEPLUG / EPLUG 138 FIN'N' OUTDDOR: HETEI15205R0111 CLW/ES/3/SK-12/0124
33 | SOCKET 13F PIN "N OUTDOCR HBTE315305R0111 CUW/ES/3/3K-23/0124
2y 2ET OF Egm FLETE SOCKET/ S0CKET 13FFIN 'N” HETE315305R031 1 CLWIER/3/SK-34/0124
35 | CABLE COMNECTION f HP-OP-56-5G-178-21-13.0 M HETE21RI85R01T2 CUW/IER/AAK-35/0124
36 | SOCKET / FLUG 5 CRIMP SOCKET 316 HETB415306P0012 CLW/ES/3/SE=35/0124
: PLUG 9 POLES 52 13-13A0ANPI0- 1626451 A ZGIP0001
37 1P MY = : HETT: CLVV/ES/3/SK-37-38/0124
38 PROTECTWME CAP / CARLE CLIP{Aoosssories lo item no 40} HETTAM 293P a0 g
AG | ANDERSON CONTACTS 1204 Xis:0 CLW/ESI3/I5K-39/0124
40 | ANDERSON PLUG PP 130A K13218LAL CLW/ES/3/5K-40/0124
41 | ANDERSON PLUG PP 1200 132 1GARCT CUW/ES/3/oK-41/0124

SUB-D PLUGS/CONNECTORS

SLB-1 PLUG SET/CONNECTOR SPEECOMETER CLW/ES/S/5H-42/0124
42 CONNECTOR SLB-SET IEHPSI00ZSRO5 1S /
43 | CONNECTOR SPEEDOMETER AEHPARO0D2SR05T) CLW/ESI3/5$-43/0124
44 | 57 9P DSUBGR1 / CONNECTOR HETB216240R0000 CLW/ES/3/5K-44/0124
45 | cONNECTOR /PiUG, 150 B-SUB,GIFE-2 HBTB31B240R0015 CLW/ESI3/SK-45/0124
46. | CONNECTOR / PLUG, TP 1-SUB.SZE-3 HETB316240R001T CLWI/ESI3/5R-4670124
A7 | SUB D Plug 25P D-5UB HETE316240R0025 CEW/ESISISE-AT 0124
45 PLUG 9P D-30U8 91 FING HETE316240R0091 CLWIESI3IGR-48/0124
A0, | SOCKET 9P D-SUR SIZE 1 HETEI16241R0009 CEW/ESI3I5E-49/0124
S0 | muanose) e HETR413300p003 CLWIES/3/SK-5010124

CONTACT PINS
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51 | CONTACT IN, SIZE 8/2,5 SQUMM EHWATIZIP1025
57 | CONTACT PIN, SIZE KJE SCLMM SEHVIETOI21F1060 CLWIESISISH-51-5310124
53 | conTacT pIN, SIZE S0 50 MM JEHWATOIZIF1100
54 | CONTACT PIN 12/0.5 HET4 1529870001
55 | canTACT PIN 12/1.0 HET415282P0002
56. | CONTACT PIN 12/15 HET415298P0005 ~
: CLW/ES)3/3K-54 -50/0 124
57 CONTACT 2IN 12105 HET415208F0007
58: CONTACT PIN 12/4.0 HET415258F0000
50 | contAcTBIN 12760 HETA15208F 0011
60. | CONTACT PIN GR 15° 0.5 MM2 HET415299E0001
B1. CONTACT PIN 510 HET415209F0005
CUWIESII/5-60-63/0124
B2 | contach PN 1615 HET415299P0007
B3. | CONTACTPIN GR 167°2.0 MM2(AWG 141 HET415209F0009
64, | coONTACT PIN MALE GRIG 0,5 1,0 mm3 HETE415300P0001 CLWIESI3ISE-82/0124
85. Ell. IMMY CTINTACT MALT GRIE B TILMMY PLUG SIFE 16 HETB415399P0005 CEW/ESI3/3R-05/0124
B6. | cONTACT PIN GROJ 16 30 MM HET8416435P0001
BT CONTACT PIN GRI{IS SCL NN HETB416435P0002
68 | contacT MmN GROJ 35 Sa.MM HETE418435P0003 CLW/ES/3(SIC6E 600124
B9 | CONTACT PIN GROSO SCEMM HETB418435P0004
TO. | CONTACT PIN AWG 24-20 Sub-D HESG455630P1200 CLW/ESI3/SK-70/0124
T1. | cont. PN o.24-pi62/74-20 #1.8075.005/01 CLW/ESI3/SK-T1/0124
CONTACT SOCKETS
T2, | CONTACT SOCKET HET415200P0010 CEW/ESI3ISE-T2/0124
T3 | CONTACT SOCHET RIZE R 25 KIM7 IEHW4TE321P2025
74, | CONTACT SOCAET $1ZE 8/ 6 MM2 IEHWATOR21P2060 CLWIES!3/SK-T3-T5/0124
75 | CONTACT SOCKET SI7E &/ 10 MM2 IEHWATEIZIF2100
16, | conTacT soceer HET415176P0003
77 | contTact socker HET415176F0004 CLNIESISISK-TE-TT /24
T8, | CONTACT SOCKET 12/1.0 HET415238P0004
79 | CONTACT SOOKET 12/1.5 HBT415298F0006
CLW/ES/3/S-78- 81/0124
B0 | coNTACT SOCKET 1725 HET415288F0002
81, | CONTACT SOCKET 12/60 HET415202P0012
82, | CONTACT SOCKET 16/0.5 HET415200F0002
83. | CONTACT SOCKET 16/1.0 HET415299P0006 .
B4 | cONTACTSOCKET 16715 HET415200P0002 CONESTIT 2501
85, | CONTACT SOCKET 16/2/AWG14 HRT415209F0010
| BB, | CONTALT FEMALE GR16/ CONTACI SOCKETSIZE 18 | HBTB415300P0002 CLWI/ES/3/SK-85/0124
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&7, | Confad socket 50735 mm2 HETB416434P0003 CLWIES/3/SK-87-88/0124
88 | Contact socket §.0/50 mm2 HETB41643470004
BY | cONTACT SOCKET 2-3 MM2 HESG455500P0021 CLW/ESI3/SK-89/0124
90. | cONTACT SOCKET AWG24-20 HE 33455638P0120

TRK.G[)
5 P e SO CLW/ES/3/SK-80-91/0124
§7. | CONNECTORSKT 023, 05 SEAG3157FO013 CLWIESI3I5K-9270124
ACCESSORIES
9_3_ SOCKET BODY PA IEHWATOHA P00 CLW/ESIS/SH-93/0124
04 | ADAPTORSTR SIZE18 HET415278P0001 CLWIES/3/SK-84/0124
G5. | ADAFTOR NW17/SIZE 32 HBTB415393P0437 CLWIESI3/SK-95/0124
Of | PROTECTION BOOT HBTB41638770012 CLW/ESI3/5K-36/0124
6. Tests:

6.1 Type Tests, Routine Tests and Acceptance Tests:

Type Tests, Routine Tests and Acceptance Tests to be conducted on a series of circular connector
complete and the contacts, seres of data connector complete. For the purpose of selection of test
sample; user may decide any one shell size and contact size from the senies

A TYPE TEST Type test to be carried out on prototype samples of Set of Connectors. Complete type

tests shall be organized and conducted by the manufacturer in presence of the authorized
representative of vendor controfling authority The type test once approved by vendor
controfling agency may be repeated whenever required by vendor controlling agency. Supplier
shall submit internal test reporl -along with following details' prior to offering the 5et of
Connectors for type testing:

(i) The Bill of material indicating Specification drawing no, material, sub Supplier etc.
(i1) Complete techmical details of Circular Connectors, Data Connectors, Contacts,
Rubber inserts efc.
(i) If TOT with the firm cutside India is involved, then the supply experience of collaborator
shall be furmished.
(iv] Thesupplier shall make available at least two prototypes of the equipment proposed to be
supplied by him for inspection and test at his works and advice the Dy Chief Electrical
Engineer (Design) and Controller of Stores as and when he is ready with the prototype and
necessary testing and measuring apparatus and facilities for carrying out the tests
(v)After the above tasts if it is considered necessary by the Dy. CEE/Design’s, authorized
representative to carry out any further tests or tnals of the prototype. the Supplier will
arrange for the same by the quickest means
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(vi) The supplier shall not offer equipment’s of series production to the Inspector authorized
under the contract until the prototype has been finally approved. The Supplied shall provide
all facilities to the inspecting officer at his works, to inspect and test the equipment.

B ROUTINE TEST: To be cammied out by the manufacturer on each lot. The manufacturer shall
maintain record of test results to be produced as and when required by the authorized
mspecting agency.

C. ACCEFTANCE TEST: Acceptance test will be done by the inspection agency as per terms and
condition mentioned in the placed purchase orders. Sampling plan will be followed as
tabulated below:

Acceptance Verdict
5L Lot or Sample | Accept Lot il Non | Reject Lot il Non Conformity
No. Batch Size Size Conformity is Equal or|is equal or greater than
Less than Mentioned No. Mentioned No,
1. 2-8 2 0 0
2 D-15 3 0 0
3 16-25 5 i |
4 26-50 8 0 1
5. 51-90 13 0 !
B. 91150 20 1 2
7. 151-280 . b 2 3
8. 281-300 50 i 4
g 501-1200 80 5 5
10. 1 201-3200 125 7 8
11. 3201-1 0000 200 10 11
Note:

(@) If the sample pleces are found as per specification, then "OK" remarks will be given in firm's

Inspection repart or in clearance report of CLW.

(b) Otherwise, non- confarmity needs to be generated, and the lot is to be treated as above
sampling inspection plan

In addition to above, the purchaser shall have right to carry out stage inspection also at
firm's premises particularly with reference to manufactunng process, guality control and
compliance with vanous clauses of the specification.
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agency

D. TESTS ON RAW MATERIALS/ BOUGHT QUT ITEMS

6.1.1 Circutar connectors product details

a) Sizes & categories

a) The manufacturers shall mamtan Quality Assurance Plan of all raw materials/bought out
items used in the manufacturing of Set of Connectors to ensure the quality and compliance
to prescribed standards.

b) Typetesis To be carried out on prototype samples of raw materials. For bought out items
firm to submit cerfificate of compliance/test certificate of OEM

c) Acceptance tests: To be carried out on each batch of supply. For bought out items firm to
submit certificate of compliance/test certificate of OEM. The manufacturer shall maintain
record of test results to be produced as and when required by the authorized inspecting

Shells From 18 up to 40
Contacts Sizelto 16
b) Materials used

Shells Aluminum Alloy

Contacts Brass with Gold orwith Silver plating
(Goid plating: Min 0.5 pm Au over min 2.5 pm Ni,
Silver plating: min 3.5 pym Ag)
Material grade
Brass: BS: 2874, 15: 319

Inseris Ethylene acrylate. Silicon or equivalent
Flame Retardant Halogen free low smoke non
toxicity  selfextingushing  elastomer—certified
EN45545-2 HL-2. {Excluding EFDM)

Cable clamps | Al alloy, Nylon GR black
Note: The non-metallic part of Connector
(Protection boot efc.) must be of in flammability
class FH 2-5mim as defined in the 15 11731 (Part-
1) 1966- Horizontal specimen method of test for
solid insulating materials and class FVO as per
[5:11731(Fart-2). 1986-Vertical tast method.

SCrews Stainless steel
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c} Surface treatment
Flating Zinc Cobalt
Color Olive green or black (Mismatching of colour shade
permissible)
Note: Marking on inserts shall be done in white for better visualization and for identification.
§.1.2 Table of summary of applicable type tests, routine tests & acceptance test on Circular connectors:
W | Gutoosoptn | i | e g
Type Routine Test | Accepiance Tesl | Type Routing Test | Aceplance
Test Test Test
1. | Visual check v v v v v v 6121
2. | Dimensional v v v v v v 6122
check
J. | Centact engagement & separation force tesl 6.123
Mating force test v v v 651231
Separation force v v v 651232
test
4 v v v *| 68124
Crimp test *
5. | Di-electnic voltage % v ¥ 6125
test
5. Insulation v v v 61286
resistance test
7. | Contact resistance v v v 6127
lest
8. | Coupling torque v v vooEERe 6128
test
9. | Mechanical v 6129
endurance test
10] Thermal test v 61210
11| Corrosion v 51211
resistance test
12| Vibration & shock v 61212
tests
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13| Water tightness v 61213
test

14| Voltage Induced v v v 6.12.14
Test

15 Interchangeability v v v 61215

16| Flammability test v v v ! 61216

17| Deternunation v v ¥ v o A * 1 B1217
and thickness of
plating

18| Moisture v v 61218
Resistance test

Mote - '’ Flammability test may be carned out on raw material sample of nonmetallic components
offered by firm from which firm has manufactured offered lot durng inspection
Documentary evidence for traceability of raw matenals to be shown by firm whenaver
asked by inspecting agency

. "*%' 05 random samples of contacts of each type shall be verified during inspection for
determination and venfication of thickness of plating as per specification.

. 2% 01 random sample of sach size of pln and socksts shall be tested during inspection.

: ‘wew% D1 no.Connector for each Sample size of connector.

6.1.2.1. Visual check

The connector must not have any damages, at the shell, contacts, on the surface and on the
rubber parts.

6.1.2.2. Dimensional check
The dimensions of all parts of the cannector must conform to the specification drawings and
the applicable standards.

6.1.2.3 Contact engagement & separation force tests

(a) Purpose
The purpose of this test |s to determine the forces required to engage and separate standard test
pins with individual contacts. The force recorded during the engagement and separation cycle is
indicative of the normal force pressure exerted on a mating unit by the socket contact spring

member.
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(b) Test equipment
Force gauge with contact halding fixture as per Exhibit-1.

Exhlbit-1
(c) Test procedure
Insert a qualified test praobe and measure the engagement force. As the qualified test probe is

withdrawn, measurs the separation force. The measured forces according to contact size must
have the values given in the table.

6.1.2.3 1 Mating force

Tolerance on

Probe dia (in mm) +0/-0.0025

Contact size 16 12 8/8H 0

Probe dia (mm) 1.613 | 2413 | 3.632 | 9.093

Force (gm) <350 | =550 | <1600 | =4000
6.1.2.3 2 Separating force

Tolerance on

Probe dia (in mm) +0.0025 /-0

Contact size 16 12 B/8H o

Probe dia (mm) 1.562 | 2362 | 3.581 9.042

Force (gm) 2160 | =220 | 2400 | =1000

6.1.2.4 Crimp test
(a) Purpose

The purpose of this test is to determine the mechanical strength of the crimped joint of contact and

conductor. The values obtained give an Indication of relative strength of the joint.

({b) Test equipment
(i) Clamps, jaws or other means to hold the contact and conductor.
{ii) Mechanism to separate the holding devices at a constant rate of speed of 1£1/4 inch/min.
(iii) Gauge to register the amount of tansion being exerted between the contact and conductor.

(¢) Test procedure
(i) Place crimped sample of crimped cantact and wire inito test fixture of tensile testar.
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separating contact and conductor
{iii) Record tensile data and examine sample.

The measured loads must have the values EIS_EI'UEI“I in the table

(i} Activate tensile equipment so that an axial force Is exerted at @ speed of 1%x1/4 inch/ min,

Wire
ot ssa || R segﬁnn Load{N) Gontact section Load(N)
{rmme¢) Size >
(mm?)
0.5 =74 1.0 =130
16 1.0 =130 1.5 2185
15 > 195 2.5 2325
0.5 270 4.0 2520
0.75 =100 il 6.0 =780
1.0 2130
1.5 =195 10,0 z1000
12 2.5 2325
4 5530 160 =1600
0 25.0 22000
350 22800
6.0 =780 =00 >3000

6.1.2.5 Di-electric voltage test

During the tast the wire must not slip out of the contact. The crimping area must not have
deformations or fractures, Broken wires outside of the crimping area do not constitute a test faliure.

Purpose of the test s to ensure proper di-electric strength of the connector. Depending upon the
nominal operating voltages of the connector, test voltages are decided in accordance to the table

given below.
3 Waorking Voltage Test Flashover
Service ) voltage voltage
DCV) | ACIMY | (yacSOHz) | min.v)
Instrument 250 200 1000 1400
A 700 500 2000 2800
D 1250 800 2800 3600
E 1750 1250 3500 4500
B 2450 1750 4500 5700
C 4200 3000 7000 8500
5 According to Customers Specification
Prepared By Checked By Issued By
snupeora SIS | ARUN. S | RAVI  faysreomian
i LR - 202507 22 25.07.2
HLMAR SINGH?E'?] proify PAN 00:03:54+05°30° YADAV 09:53:44+0530°
JE/ Drg. (ELECT.) SEE/ D- Dy.CEE/D-|




407
4751046/2026/0/o0 WM/Design/DMW/PTA

Page 16 of 97 Specification No. CLW/ES/3/0124 ALT.P

The test voltage according to table must be applied between contacts close to each other and
between a contact closest to shell and the shell, Connectors must withstand the test voltage during

one minute:
» Without any flashovers.

» Without surface discharges

= Without any damage.
Note _Di-electric test in acceptance may be carried on 80%as per relevant standard

6.1.2.5 Insulation resistance test

Insulation resistance shall be checked between the adjacent contacts of connector and between
all contacts shorted together and the shell,

A voltage of 500450V DC must be applied between contacts close to each other and between all
contacts connected togetherand the Shell.

The value of insulation resistance measured shall be more than 100 M{2.

6.1.2.T7 Contact resistance test

Contact resistance shall be measured through measurement of OC voltage drop across the
contact, using appropriate equipment, corresponding to the nominal direct current through

the contact as pertable.

Contact size 18 | 12 . B/8H o
Nominal (A) 13 23 46 150
Maximum (A) 22 41 73 245
Measurad values of voltage drops must not exceed the values given in the table
Contact size 16 12 8/8H 0
Voltage drop (mV) <74 <63 585 <53

6.1.2.8 Coupling torque test

Testing of connector |s to be done with connectar being coupled and uncoupled as per Exhibit - 2.
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Exhibit - 2.
The measured coupling and uncoupling torques shall have the values given in the table.

Shell Coupling | Uncoupling
size (N.cm) (N.cmy)
13 =400 = 100
20 <500 > 150
22 < E0D > 150
24 < 650 2200
28 <700 =270
32 = 800 z 360
36 =900 = 450
40 < 1000 =580

» Mo cracks.
= Mo fractures.

drawing and specifications.

6.1.2.9 Mechanical endurance test
The connector complete with contacts must go 500 cycles of coupling & uncoupling. A mechanical
device may be used to perform coupling & uncoupling of the connector or may be done so manually.

After the test the connectar must have,

After the endurance cycle carry out the following tests:
= Di-electric voltage test
» Insulation resistance test

It must also be verified that the bayonet ramps still respect the dimensions according to the relative
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» Contact resistance test
# Coupling torques test

6.1.2.10 Thermal test
This test is to be carried out with full bundled connectors. Connector shall be placed inside the

environmental chamber with following cycie programmed:

{a) Test condition
20 min. at + 125 °C, 30 min. at-10°C; dwelt time 2 1 deg "€ / min ; 5 cycle total.

Tesma |

i a in LIk 154 200 280 k] £4au L= LH
- T : o 0 B
il 1 J.C'In_:h: =338 minute=s T e L1}

Tima {nin..} —

After this test following tests are to be repeated :
# [i-electric voltage test
# |Insulation resistance test

The connector must have:
» Mo breakage
»~ To deterioration
# Nosurface damages

6.1.2.11 Corrosion resistance test

(a) Purpose
The purpose of the test is to dstermine the effects of a controlled salt faden atmasphere
corresponding to JI5-Z2371 or equivalent on electrical and mechanical properties of the

connactor.
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{b) Test condition
Test conditions depending on surface treatment

Zinc-Cobalt 48 hours at 35+2°C
Electroless Nickel 48 hours (Special Al allay) at-:35+2°C
Epoxy-Polyurethane 48 hours at 3522°C

After carrying out the salt spray test following tests to be repeated
# Visual check
= [Di-electric voltage test
~ Insulation resistance test
=~ Contact resistance test
The connector must not have corrosion damages;

6.1.2.1Z vibration and Shock tests
Test shall be conducted as applicable td Rail Road products. During vibration test all conductors
of the connectors to be connected in series & energised for lighting a lamp with suitable voltage,
current through the circuit being not less than 100mA.

(1) Functianal random test and simulated long life test is to be done as per IEC 61373.

At the end of the test, verify that the connector must have
» No resonance during the test.
= MNodamages after the test,
» No released threads after the test.
» Nointerruption in lllumination of test lamp,

Note: After this test the di-electric valtage test is to be repeated.
(i) Shock Test: Shock test is to be done as par IEC 61373

At the end of the test, verify that the connector must have:
~ Nodamages after the test
Note; After this test the di-electric voltage test Is to be repeated.

6.1.2.12 Water Tightness test
This test Is to be carrled out with full bundled connectors. Free cable ends must be closed to
avoid any infiltration of water.
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The prepared connector shall be immersed in water for one hour at a pressure of 0.13 bar (1.5m
head of water) at ambient temparature.

At the end of the test, inspect the connector to confirm that no water ingrass has taken place.
After this fest following tests to be repeated

~ Di-glectric voltage lest

= Insulation resistance test

6.1.2.14 Voitage Induced Test
{a) Purpose
The purpose of the test is to Confirm that “No any voltage should be induced in adjacent
contacts”
(b) Method of testing
Apply 110V DC on twe contacts. With the help of multi meter, one probe should be fix with

supply (Positive or Negative), Move another probe on adjacent contacts and observe induce
voltage

6.1.2.15 Interchangeability Test
(&) The purpose of the test is to ensure “interchangeability with different vendors make set of
Connectors”,
(b) Method of tasting
Matting with Gimata make Connectors and observe for proper matting and no any Coniacts
push back
6.1.2 16 Hammability test
The nonmetallic part of connector [protection boat ete.) must be of Inflammability class FH2-5
mm as defined in the 15:11731(part-1) : 1986- Horizontal specimen method of Test for solid

Insulating materials and class FVO as per 15: 11731(part-2):1986-Vertical test method.

6.1.2,17 Determination and thickness of plating
The plating thickness measurement to be taken at 3 different polnts 2long the length of each of
the sample contacts and the average value should be higher than the minimum specified
thickness.

6.1.2,.18 Meisture Resistance Test: The test to be conducted as per ElA 572, IEC-60512,

MILL-1344,

6.1.3 Test report
Upon completion of all or part of the tests and functional checks, comprehensive report to be
prepared by test engineer / test house. The report shall describe the execution of the tests and
their effect on the connectors together with:

{a) The summary, which shall identify changes which have occurred during the tests. Part
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6.2 Teston Data Connectors

a) Sizes & categones

identification number shall be quoted.
(D) Details of the instrumentation and procedures used for the tests. These may be included in the
report but this is not mandatory.
(c) Methods of mounting for each test,
(d) Method and order of testing used. The report shall also include figures showing the location of
all control and meaasuring pesitions,
(&) Function test carried out and values obtained pre-test and post-test.
() Results of tests from control and reference positions, together with observations against the set
objectives and acceptance criteria.

6.2.1 Data Connectors product detalls:

Cases From 3 up to 25 poles

Contacts SreHDZ20 and &

b} Materials used:

Cases Zinc Alloy(ZMAC)

Cunfar:ts. Bronze with gold plating

Galvanic coating of Socket contact HD20 & 8.
2 1.3 pymAu over 1.3 pm Ni

Inseris Nylon GR, black
Cableclamps | Brass, tin plated
Screws Stainless steel

c) Surface treatment: Nosurface treatment

The repoft shall contain ail the control point graphs, If necessary the graphs shall contain also the
tolerance bands in order to demonstrate that the test remained within the tolerance limits.
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6 2.2 Table of summary of applicable type tests, routine tests & acceptance tests on Data connectors:

S Test Connector Complete Contact Reference
No. Description Type | Routine | Acceptance | Type | Routine | Acceptance | Clause No.
Test | Test fesis Test Test fests

1. | Visual check v v v v v v 6221
Dimensional v v v v v v 5222
check

3. | Di-electnic 4 v v 6223
voltage
withstand test

4 | Insufation v v v 6224
resistance test

5. | Cable v 8225
retenition test

6. | Vibration & v 6226
shock tests

1| Thermal test v 6.2217

& | Flammability v v " 6228
test

4. | Determination v o 2 v o 62259
and thickness
of plating

6.2.2 1 Visual check

Note . * Flammability test may be carmed out on raw maternal sampie of nonmetallic
components offered by firm from which firm has manufactured offered lot during mspection.
Documentary evidence for fraceability of raw materials to be shown by firm whenever asked
by inspecting agency. For bought out items, firm to submit certificate of comphance/test
certificate of CEM.
** 05 random samples of contacts of each type shall be verified during inspection for
determination and verification of thickness of plating as per specification. For bought out
itemns, firrn to submit certificate of compliance/test certificate of OEM

The connector must not have any damages, at the case, contacts and on the contact insert.
6.2.2 2 Dimensional check
The dimansions of case parts of the connectors must confarm to the specification drawings and
the applicable standards.
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6.2.2 3 Di-electric Voltage withstand test

Test voltage shall be applied between all contacts of the connectors shorted together and casing

by gradually increasing the voltage amplitude to the test voltage and maintained at the specified
level for 1 minut=s.

£ Test voltage (VAC
Working voltage (AC) Warking voltage (DC) at 50Hz)
S50V AC TV DC S00V
Above 50V AC & Up to 90V AC Above 72V DC & Up to 125V DC 1000w
Above LBV AC & Upto 225V AC Above 125V DC & Up to 315V DC 1500

Data connectors must withstand the test voltage dun‘ng_ one minute:
= Without any flashovers.
# Without surface discharges.
» Without any damage.

£.2.2 4 Insulation resistance test

Insulation resistance between the current carrying parts and casing is performed using 500V
Meggear.

A voltage of 500 £50V must be applied between a contact pin closest to case and the case.
The value measurad must not be less than SMOL

£.2,2 5 Cable retention test
(@) Procedure
The force is to be applied on the cable which is secured with clamp.
The force |s Increased at a rate of 100N/min from 0 to 150N, at which it is finally held for 5
minutes.
It is to be observed that the cable must not move in the cable clamp.
After this test di-electric voltage test is to be repeated,
6.2.2.0 Vibration and Shock tests
Test shall be conducted as applicable to Rail Road products. During vibration test all conductors
of the connectors to be connected in series & energised for lighting a lamp with suitable voltage,
current through the tircuit being not less than 100mA.

(1) Functional random test and simulatad long life test is to be done as per IEC 61373,

At the end of the test, verify that the connector must have
= Norasonance during the test.,
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» No damages after the test,
# No interruption in illumination of test lamp

Note: After this test the di-electric valtage test |s to be repeated.

(i) Shocks Test: Shock testing is to be done as per IEC 61373
At the end of the test, verify that the connector must have:
~ Nodamages after the test.
MNote: After this test the di-electric voltage test is to be repeated.

6.2.2 7 Thermal test
This test is to be carried out with full bundled connectors.

{a) Test conditions
energised at working DC voltage.

120

il
-

piedle 115,
100 i ;

10 cyeles total, each eycle consisting of 20 min, at 105°C, 90% humidity, 30 min, at - 10°C contacts

':
80 .
60 i |
| |
; i
40 : :
5 I
20 ! ‘
= ! ': !.
=il 1 I i
E ¢ 100 150 200 : 400 450
AL ; ap + 301
=l < 1-CyCle=290 minutes 4 > 4—p,
Time (min.) R
After this test following tests are to be repeated:
~ Di-electric voltage withstand test
= |nsulation resistance test
6.2.2 8 Hammability test
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The nonmetallic part of connectors must be of inflammabllity class FH2-5 mm as defined in the
15:11731(part-1) : 1986- Horizontal specimen method of Test for solid Insulating materials and
class FVO as per 15: 1173({part-2):1986-Vertical test method.
6.2.2.9 Determination and thickness of plating
For determination and verification of thickness of plating, firm has to submit NABL/ Govt approved
lab tets reports of sealed random samples by authosrised official of Dy.Design/Inspecting agency,
In case of bought-out item relevant supplier COC/data shest showing plating thickness to be
provided.
6.7.3 Test report
Upon completion of all or part of the tests and functional checks, comprehensive report to be
prepared by test engineer/test house. The report shall describe the execution of the tests and
their 2ffect on the connectars together with:
a8) The summary which shall identify changes which have occurred during the tests. Part
identification number shall be quoted.
D) Details of the instrumentation and procedures used during testing. These may be included in
the repart but this Is nat mandatary.
€) Methods of mounting for each test.
d) Method and order of testing used. The report shall also include figures showing the location of
all control and measuring positions.
g) Function test carried out and values obtained pre-test and post-test.
f} Results of tests from control and reference positions, together with observations. against the
set objectives and acceptance criteria

The repost shall contain all the control point graphs. If necessary the graphs shall contain also the
tolerance bands in order to demonstrate that the test remained within the tolerance limits.

7 Technical Documents to be supplied by the supplier -

i) Type test reports  In soft & Hard copy (One set)

1) Routine test reports along with each set - In soft copy + hard copy(One set)

i) Instruction/ Maintenance Manual | In Soft copy

iv) Detailed Drawing - Soft copy (CAD /NX (Unigraphics)) + 1 hard copy in readable size

8. |IDENTIFICATION
The fenderer shall provide following details on the equipment
|JManufacturer's name & monogram/Brand
i) Maximum Rated Voltage.
i) Month & year of Manufacture.
iv)SL No. of equipment.
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Specification No. CLW/ES/3/0124

ALT.P

9. QUANTITY/LOCO:

10. PACKING:

12. REFERENCE:

M/s GIMOTA AG

CH-8954, GEROLDSWIL ZURICH Ph: 004117493010, FAX:004117423015 _
The tenderer shall confirm that the equipments are as either used in 3 phase AC. Locomotive
manufactured by ABB for Indian Railways or similar

Quantity/Loco - As per latest category provision{one set means one loco set)

10.1 The Supplier should ensure that the Connectors are packed quantity per loco during delivery
with the relevant AEB ldentification Number labels on each item.
10.2 Separate packing far “Set of connectors for panel” and "Set of connectors for Loce except panel”
as per latest category provision will be provided by the firm.
11. Quality Assurance: As per 1SO 8001

This specification has the reference to the original manufacturer as follows

Prepared By Checked By Issued By
BHUPENDRA ﬁ%’?rﬁﬁ“ﬂ?&m ARU N ﬁlﬁ%ﬁm o RAVI YEA{}' SEROTIEN
L S Date: 2025.07 22 Dake 2025.07.22
HLIMAR SINGH?E.'E prmeih g PAN 0003 5440530 YADAV 0053 3440530
JE/ Drg. (ELECT.) SEE/ D4 Dy.CEE/D-|
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