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Amendme; Date of Page Authority
nt No. | Amendment No Al RERON
1: 20-03-89 | - & | Table of contents added
2 20-03-99 A | Scope of Supply is updated
3 20-03-59 A | Approval of Samples, Tests have been included
ABB Ident. MNo: for 5. MNo. 8 to 13 changed as per
+ >07-33 ® | Adtranz MR, No. 433 Rev.A dt. 25.1.99 Sd/-
5 9-07-98 C | Scope of Supply is updated
& 55.7.94 g Scope of Supply is updated due to inclusion of SB1&2
| connectors
' Gimota part number of sl no.7 has been added (Cable
i | 22/ E clamp & reduction ring)
4 08/03/03 ; Fire retardant /self-extinguishing clause included as
note
Gimota Part no. correctedfadded in Sl. no. 2, 3, 5,6,7,
11, 21,22 and 32 in the Scope of supply.
ABB |D no. corrected in sl. No.7
9. 12/11/03 G Qty./Loco changed in sl. No. 10 and 91 in the Scope of
supply.
Description of the item has been changed in sl. no. 82
in the Scope of supply. ltem sl. no. 86 in the Scope of
supply has been deleted
Qty./Loco corrected as per shop requirement vide Sd/-
L/no. ELE/T/16 dt, 28.8.05 & SSE/AL/19/Connection dt.
10. 25-8-05 H | 10.6.05 and comparative demand chart of 55E/Panel
& SSE/Cable harnessing section. Qty./loco of WAG-9
& WAP-5 separately incorporated. l
(ty./loco Corrected as per SEE/EL's letter no. 5d/-
11. 11-09-06 | ELE/T/21 dt 25.08.06 & shop requirement for item no.
| 1 & 47 of the scope of Supply. |
| ABB No. of item socket 22P/36 PIN'N® (Sl. no. 21) is | Sd/-
12, 15.11.07 1 | corrected from HBTB 315161R0001 to
HBTB315161R0011
PLUG, 9P D-5UB, 51 PINS against S5L. NO.48 & sd/-
2 -
13, 15.5.08 K FDNTAE‘I’ SOCKET SIZE &/6 B...-'tM ha':.rel been re
introduced for shop reguirement-Vide letter
Mo.SE/3P/ST-III/ELS-19/07/22 dated 08.05.08
Quantity/Lloco column & OEM/Gimota Part No. 5d/-
column is deleted from the table in the scope of
s ORI ¥ supply” (Clause 4), Qty. / Loco will be as per category
book.
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SSE/ Drg. (ELECT.) SEE/ D-I Dy.CEE/D-|




Page 3 of 97

Specification No. CLW/ES/3/0124

ALT.P

15. 11.11.09

Description changes and ABB identification deleted for
item no. 4 in the scope of supply. ABB identification
no. of the sl. no 18 and 20 has been changed for the
inclusion of non metalic Cable Clamp and reduction
ring if requires with the connector as per shop
requirement vide letter of AEE/ELC dated 13.10.09.
and description changed.

Sd/-

16. 17.08.2010

Cl.No.4 of Scope of supply item SI. No.92 of page no. § ;

is re-introduced & one new item of scope of supply sl
no.97 of p9 is included as per shop requirement, vide
Lt. of Dy.CEE/EL Lt No.ELE/T/21. dtd. 22-07-2010.

Sd/-

Mew Clause Mo. 6.5 added as separate packing for

“Set of Connectors for Panel" and a “set of connectors |

Sd/-

B 13520 for Loco, except Panel” as per latest category
provision will be provided by the firm.
Specification has been  completely revised
incorporating with re-traced drawings, detailed test
18. -.04.25 schedule;, sampling plan for inspection and all
glterations issued time to time in Specification No.
CLW/ES/3/0124 issued on 29.09.1999,
Prepared By Checked By Issued By
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Specification for Set of Connectors
1. SCOPE

This specification covers the manufacture, testing and supply of Set of Connectors for 3-Phase, 25

KV, 50 Hz AC locomotives.

2. SERVICE CONDITIONS

2.1 Climatic & Environmental condition:-

Maximum atmospheric temperature

70°C (In 5un} ,50°C { In shade)

Ambient Atmospheric Temperature -20....+70°C
Ambient Temperature (Operating ) -30..480°C
Mormal Humidity 60%.

Maximum Humidity

100% saturation during rainy season

Altitude

Rainfall

Very heavy in certain areas. The equipment should
be designed in such a way as to withstand its
running at 10 Km/hr. in flood water level of 102
mm above rail level.

Atmosphere 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 to withstand
vibrations and shocks encountered in services as
specified in correspondence unless otherwise
prescribed.

3. STANDARDS

The standard should be as per |EC-60130, |EC-60320, IEC-60309, |IEC 60529, IEC 60603-2(DIN
41612), IEC 61373, MIL C/5015/JSS 50815, JSS 50812, DIN-95234/VG-95234,DIN 95319-2,IEC-
60571, DIN 51221(Sheet-3), IEC-60077, ML DTL 45204 D(latest), MIL-5TD 1344A{(METHOD
2003.1, METHOD 2014 METHOD 3001.1, METHOD 1001.1, TEST 1001.1) for circular connector and
other latest relevant Indian/International 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 circular
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/3/5K-1/0124 to CLW/ES/3/5K-96/0124 indicates the constructional and
general arrangement in brief of Set of Connectors and is enclosed. For reference purpose, ABB
drawings shall be referred as mentioned in CLW drawings.

5. SCOPE OF SUPPLY

5. No. Description ABB identification CLW ASS DRG No.
CIRCULAR CONNECTORS
1. PLUG, INSULATED 0.5X2.8 JEHN424077R0001 CLW/ES/3/5K-1/0124
2. PLUG, SIZE 22/19POLE LITTON 3EHP431611R0001 CLW/ES/3/5K-2/0124
3. PLUG, SIZE 28/37POLE LITTON AEHP431611R0002 CLW/ES/3/5K-3/0124
PLUG SIZE 32731 POLES (With nonmetallic Cable Clamp) AEHP330325R0001+ i
4. HETE415397P0012 CLW/ES/3/5K-4/0124
5. PLUG, SIZE 22/15POLES LITTON JEHP431505R0001 CLW/ES/3/SK-5/0124
6. PLUG, SIZE 28/37POLE/ LITTON IEHF431605R0002 CLW/ES/3/5K-6/0124
7. SOCKET 4R/24 PIN"N™ 3EHWA70071R0001 CLW/ES/3/5K-7/0124
8. PLUG 4 P BU "N" R CA / CONNECTOR IEHWAT0084R0001 CLW/ES/3/SK-8/0124
9. SET OF COMEPLETE SOCKET / SOCKET 5P / S18PIN 'N' HET215075R0011 CLW/ES/3/5K-9/0124
10. | SET OF COMPLETE SOCKET / SOCKET 5P / S18 PIN ‘N’ STR HET315075R0031 CLW/ES/3/5K-10/0124
11. SET OF COMPLETE PLUG / PLUG ASSEMBLY [KIT ) HETI15076R0011 CLW/ES/3/SK-11/D124
12. L-PLUG 31P/532 BUSH "N"B HET315088R0031 CLW/ES/3/5K-12/0124
13 SET OF COMPLETE FLUG [ PLUG P7/24 SOCKET 'N' HETR315110R0011 CLW/ES/3/5K-13/0124
3 INDOOR
SET OF COMPLETE PLUG / PLUG 138/32 SKT 'N' CLW/ES/3/5K-14/0124
14. INDOOR, with cable clamp HRESE ALl
15. | SET OF COMPLETE PLUG / PLUG 22P /36 SKT ' N' INDOOR HETB315112R0011 CLW/ES/3/5K-15/0124
16 ST.3SP/40 BUN"IR KABELH. / PLUG 35P/40 SKT'N' T —— CLW/ES/3/5K-16/0124
T INDOOR
17 ST.E1P/40 BU"N"IR KABELH / PLUG B1F/40 SKT N’ o, CLW/ES/3/5K-17/0124
. INDOOR
18 SOCKET 7R/24 PIN "N" (With Cable Clamp and Reduction . CLW/ES/3/5K-18/0124
¥ Ring |
19 SET OF COMPLETE SOCKET / SOCKET 13R/32 PIN 'N' T —— CLW/ES/3/5K-18/0124
z INDOOR
20. SET OF COMPLETE SOCKET / SOCKET 31P/32 PIN 'N' [With HETB315160R0011 CLW/ES/3/5K-20/0124
Prepared By Checked By Issued By
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Cable Clamp)

21. | SOCKET 22P /36 PIN'N' HBTE315161R0011 CLW/ES/3/5K-21/0124

22, SOCKET 35P/40 PIN 'N' IND. HETBI15162R0011 CLW/ES/3/5K-22/0124

F W' 2

23 ;E:T 8] ;DMPLHE SOCKET / SOCKET B1P/40 PIN "M HETB315163R0011 CLW/ES/3/5K-23/0124
SET OF COMPLETE PLUG / PLUG 4P/40 SOCKET 'N' ”

24, / ! HETB315176R0112 CLW/ES/3/5K-24/0124
INDOOR
SET OF COMPLETE PLUG / PLUG 4P/40 SOCKET 'N' _

5. ke ! ! Hitaster ity CLW/ES/3/5K-25/0124
26. ?’5; gg :CIMPLEI'E PLUG / PLLIG 4P/40 SOCKET 'N ., CLW/ES/3/5K-26/0124
SET OF COMPLETE PLUG / L-PLUG 4P /40 SOCKET 'N' &

27. / / HBTB215176R0211 CLW/ESSN 210124

INDOOR
SET OF COMPLETE PLUG /L- PLUG 4P/40 SOCKET 'N' .
28. / / HETB315176R0213 CLW/ES/3/5K-28/0124
INDOOR
29, SOCKET 4P,/40 PIN "N" HETB315177R0O001 CLW/ES/3/5K-29/0124
30. SOCKET 4P /40 PIN "N' IND HETB315177R0111 CLW/ES/3/5K-30/0124
31. SOCKET 4P / 40 PIN 'N' IND HETB315177R0113 CLW/ES/3/5K-31/0124
32, | SETOF COMPLETE PLUG / L-PLUG 13P PIN 'N' OUTDOOR HBTB315205R0111 CLW/ES/3/5K-32/0124
33. SOCKET 13F PIN "N" QUTDOOR LRETE21530580111 CLW/ES/3/5K-33/0124
SET OF COMPLETE SOCKET/ SOCKET 12P PIN "N” 2
34. / HBTE315305R0311 CLW/ES/3/5K-34/0124
CUTDOOR
35, CABLE CONNECTION / HP-OP-5G-SG-175-21-13.0 M HETHI15385R0172 CLW/ES/3/5K-35/0124
6. SOCKET / PLUG ; 5 CRIMP SDCKET S16 HETB415395P0012 CLW/ES/3/5K-36/0124
37. PLUG 9 POLES 57 13-13A /AMP/0-182645-1 HETT401203pP0001
= - - o i i . - e CLW/ES/3/5K-37-38/0124
38. PROTECTIVE CAP J CABLE CLIP[Accassorios to ftem no 40) HETT401293P0022
39. | ANDERSON CONTACTS 1204 x1319 CLW/ES/3/5K-39/0124
40. | ANDERSON PLUG PP 1204 X13218140 CLW/ES/3/5K-40/0124
41. | ANDERSOM PLUG PP 1204 ¥1321G3R0T CLW/ES/3/5K-41/0124
SUB-D PLUGS/CONMNECTORS
SUB-D PLUG SET/CONMECTOR SPEEDOMETER CLW/ES/3/5K-42/0124
4:2_ | connecrorsuB-sET y 3EHPSS0025R0510
43, CONMECTOR SPEEDOMETER IEHPSO0025RO530 CLW/ES/3/5K-43/0124
44, 5T. 9P D-SUB GR1 / CONNECTOR HETB3 1624080009 CLW/ES/3/5K-44/0124
45, CONMECTOR / PLUG, 15P B-51B S1IZE2 HETE316Z40R001S CLW/ES/3/5K-45/0124
46. CONNECTOR/ PLUG, 17P D-5UB Si7E-3 HETE31AZ40R001T CLW/ES/3/5K-46/0124
47. SUB D Plug 250 T=5UB HETEI16Z40R0025 CLW/ES/3/5K-47/0124
48. PLUG,SP D-3UB,51 PINS HETBI16240R0091 CLW/ES/3/5K-48/0124
49. | SOCKET P D-SUBSIZE 1 HETE316241RO000 CLW/ES/3/5K-48/0124
50. PLUG DO SR/ 14 HETEA413300P0022 CLW/ES/3/5K-50/0124
CONTACT PINS
51. | CONTACT PIN, SIZE 8/2.5 50 MM | IEHWAT0321P1025 | CLW/ES/3/5K-51- 53/0124
Prepared By Checked By Issued By
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52. | CONTACT PIN, SIZE 8/6 50 MM 3EHWA470321P1060
53. | CONTACT PIN, SIZE 8/10 50 MM 3EHWA470321P1100
54. | CONTACT PIN 12/0.5 HET415298P0001
55. | CONTACT PIN 12/1.0 HBT415298P0003
56. | CONTACT PIN 12/15 HET415298P0005
CLW/ES/3/5K-54 -50/0124
57. | CONTACT PIN 12/2,5 HRET415298P0007
58. | CONTACT PIN 12/4.0 HET415298P0005
59. | CONTACT PIN 12/6.0 HRET415298P0011
60. | CONTACT PIN GR 16* 0.5 MM2 HRET415299P0001
61. | CONTACT PIN 16/1.0 HBT415299P0005
CLW,/ES/3/SK-60-63/0124
62. | CONTACT PIN 16/15 HRET415299P0007
63. | CONTACT PiN GR 16*2.0 MM2{AWG 14) HET415299P0000
64, CONTACT BIN MALE GR16 3,5-1,0 mm2 HETB415395P000L CLW/ES/3/5K-64/0124
65. EE MMY CONTACT MALE GR16 BL/ DUMMY PLUG SIZE 16 A ccoo00s CLW/ES/3/SK-65/0124
66. | CONTACT PIN GRO/ 16 S0.MM HBTB416435P0001
67. | CONTACT PN GRO/25 SOLMM HBTB416435P0002
68. | CONTACT PIN GRO/ 35 SQLMM HBTR416435P0003 CLW/ES/3/5K-66-60/08 74
69. | CONTACT PIN GRO/S0 S0.MM 3 | uaTB416435P0004
70. | CONTACT PN AWG 24-20 Sub-D HESGA55635P1200 CLW/ES/3/5K-70/0124
71. | CONT.PIN 0.24-0.62/24-20 X1.8076.005/01 CLW/ES/3/5K-71/0124
CONTACT SOCKETS
72. | CONTACT SOCKET HET415299P0010 CLW/ES/3/5K-72/0124
73. | CONTACT SOCKETSIZES/ 2.5 MM2 IEHWAT0321P2025
74. | CONTACT SOCKET SIZE 8 / 6 MM2 3EHW4T0321P 2060 CLW/ES/3/5K-73-75/0124
75. | CONTACT SOCKET SIZE & / 10 MM2 IEHWAT0321P2100
76. | CONTACT SOCKET HBT415176P0003 CLW/ES/3/5K-76/0124
77. | CONTACT SOCKET HBT415176P0004
78. | CONTACT SOCKET 12/1.0 HBT415298P0004
79. | CONTACT SOCKET 12/15 HET415298P0006 CLW/ES/3/SK-77- 81/0124
80. | CONTACT SOCKET 12/2.5 HBT415298P0008
81. r:om.q::'r_ﬂqcxrr 12/60 HET415298P0012
82. | CONTACT SOCKET 16/0.5 HBT415299P0002
83. | CONTACT SOCKET 16/10 HET415299P0006
CLW,/ES/3/SK-82-85/0124
84. | CONTACT SOCKET 16/15 HRET415299P0008
85. | CONTACT SOCKET 16/2/AWG14 HET415299P0010
86. | CONTACT FEMALE GR16 / CONTACT SOCKET SIZE 16 HBTB415399P0002 CLW/ES/3/5K-B6/0124
87. | ContactsocketSO/35mm2 ' HBTB416434P0003 CLW /ES/3/5K-87-88/0124
Prepared By Checked By Issued By
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88. Contact socket 5.0/50 mm2 HETB415434P0004

89. | CONTACT SOCKET 2-3 MM2 HESG455502P002L CLW/ES/3/SK-B9/0124
90. CONTACT SOCKET AWG24-20 HESG455638P0120

g1. CONTACT SOCKET SUB-D HESG45563EP1200 CLW/ES/3/5K-90-51/0124
92. CONMECTOR SKT 0.23, 0.5 SE4081597P0013 CLW/ES/3/5K-92/0124

ACCESSORIES
93. SOCKET BODY PA SERWATO001P0001 CLW/ES/3/SK-93/0124
94, ADAPTOR STR. SIZE 18 HBT415278P0001 CLW/ES/3/5K-94/0124
95. ADAPTOR NW17/SIZE 32 HETB413393P0437 CLW/ES/3/5K-95/0124
96. PROTECTION BOOT HBTB-416397P0012 CLW/ES/3/5K-96/0124
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
tomplete and the contacts, series of data connector complete. For the purpose of selection of test
sample, user may decide any one shell size and contact size from the series.

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 controlling authority. The type test once approved by vendor
controlling agency may be repeated whenever required by vendaor controlling agency. Supplier
shall submit internal test report along with following details prior to offering the Set of
Connectors for type testing:

(i) The Bill of material indicating Specification drawing no, material, sub Supplier etc.

(i) Complete technical details of Circular Connectors, Data Connectors, Contacts,
Rubber inserts ete.

(iii) If TOT with the firm outside India is involved, then the supply experience of collabarator
shall be furnished.

[iv) The supplier 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.
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[v)After the above tests if it is considered necessary by the Dy. CEE/Design’s, authorized
representative to carry out any further tests or trials of the prototype, the Supplier will
arrange for the same by the quickest means.

{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 afficer at his works, to inspect and test the equipment.

B. ROUTINE TEST: To be carried 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
inspecting agency.

C. ACCEPTANCE 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 |
SL Lot or Sample | Accept Lot if Non | Reject Lot if 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 i
2, 9-15 3 0 0 J
3. 16-25 5 0 1 i
4, 26-50 8 0 1
- 51-90 13 0 1
6. 91-150 20 'l 2 |
7 151-280 32 2 3 !
8. 281-300 50 3 4 |
9. 501-1200 80 3 6 !
10. 1201-3200 125 7 8 |
11. 3201-10000 200 10 11 I
Mote:

(a) If the sample pieces are found as per specification, then “OK” remarks will be given in firm’s

Inspection report or in clearance report of CLW.

(b) Otherwise, non- conformity needs to be generated, and the lot is to be treated as above

sampling inspection plan.
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In addition to above, the purchaser shall have right to carry out stage inspection also at
firm's premises particularly with reference to manufacturing process, quality control and
compliance with various clauses of the specification.

D. TESTS ON RAW MATERIALS/ BOUGHT OUT ITEMS

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

b} Type tests: To be carried out on prototype samples of raw materials. For bought out itemns
firm to submit certificate of compliance/test certificate of OEM.

t}) Acceptance tests: To be carried out on each batch of supply. For bought out itemns 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

agency.
6.1.1 Circular connectors product details

a) Sizes & categories
Shells From 18 up to 40
Contacts Size 0 to 16

b) Materials used

Shells | Aluminum Alloy J

Contacts Brass with Gold or with Silver plating

{Gold plating: Min 0.5 p Au over min 2.5 p Ni,
Silver plating: min 3.5 p Ag)

Material grade:

Gold: B5: 2874, Brass: [5: 319

Inserts Ethylene acrylate, Silicon or equivalent

Flame Retardant Halogen free low smoke non
toxicity self-extinguishing  elastomer-certified
EN45545-2 HL-2. (Excluding EPDM)

Cable clamps Al allay, Nylon GR black

Mote: The non-metallic part of Connector
(Protection boot etc.) must be of in flammability
class FH 2-5mm as defined in the 15: 11731 (Part-
1): 1986- Horizontal specimen method of test for
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solid insulating materials and class FVO as per
15:11731(Part-2): 1986-Vertical test method.
Screws Stainless steel

c) Surface treatment
Plating Zinc Cobalt with dark green color
Color Olive green or black

Note: Marking on inserts shall be done in white for better visualization and for identification.

6.1.2 Table of summary of applicable type tests, routine tests & acceptance test on Circular

connectors:
Sl. | Reference
Mo. o Connector Complete | Contacts Clause
Test Description Ma.
Type Test Routine Test | Acceptance Test | Type | Routine Acceptance
| Test Test Test
1. | Visual check v v v | v’ v 6.1.2.1 |
2. | Dimensional v v v v v v 6.1.2.2
check l :
3. | Contact engagement & separation force test 6.1.2.3
. | | v 6.1.2.3. |
Mating force test i
Separation force : v 0 v 6.1.2.3. |
test 2
a. B b T v v v ** | 6124 |
Crimp test -
5. | Di-electric v v v : : 6.1.2.5 |
voltage test
6. | Insulation v v v : | 6.1.2.6 |
resistance test
7. | Contact v v v : | 6.1.27 |
resistance test
8. | Coupling torque v v v | ' 6.1.2.8 |
test
9. | Mechanical v " | 6.1.2.9 |
endurance test
10 Thermal test v | | 6.1.2.1 |
Prepared By Checked By Issued By
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0

11.| Corrosion v 6.1.2.1 |
resistance test 1

12.| Vibration & v 6.1.2.1 |
shock tests 2

13, Water tightness v | | 6.1.2.1 |
test | 3

14. Voltage Induced v v v | [ 6.1.2.1 |
Test 4

15. Interchangeabilit v v o ' 6.1.2.1
y Test 15

16| Flammability v v v x| | 6.1.2.1
test | 6

17. Determination v v v | oV | v e v = [ 5121
and thickness of I 7
plating

18. Moisture v v | 6.1.2.1
Resistance test 8

Note : *' Flammability test may be carried out on raw material sample of nonmetallic components
offered by firm from which firm has manufactured offered lot during inspection.
Documentary evidence for traceability of raw materials to be shown by firm whenever
asked by inspecting agency.

: ** 05 random samples of contacts of each type shall be verified during inspection for
determination and verification of thickness of plating as per specification.
: R 01 random sample of each size of pin and sockets shall be tested during inspection.

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 connector must conform to the specification drawings and
the applicable standards.

6.1.2.3 Contact engagement & separation force tests

Prepared By Checked By Issued By
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{a) Purpose
The purpose of this test is 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.
(b) Test equipment
Force gauge with contact holding fixture as per Exhibit-1.

Exhibit-1

(c) Test procedure
Insert a qualified test probe and measure the engagement force. As the qualified test probe is
withdrawn, measure 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) 1000025
| Contact size | 16 | 12 | 8/ 0
| Probe dia (mm) 1.613 | 2.413 | 3.632 | 9.093 |
Force (gm) <350 | <550 | <1600 | <4000 |
6.1.2.3.2 Separating force
Tolerance on
+0.0025 /-0
Probe dia (in mm) /
| Contact size 16 12 | 8/8H 0
Probe dia (mm) 1562 | 2.362 | 3.581 | 9.042
Force (gm) >160 | =220 | =400 | =1000 |
6.1.2.4 Crimp test
{a) Purpose
Prepared By Checked By Issued By
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The purpose of this test is to determine the mechanical strength of the crimped joint of contact
and conductor. The values abtained give an indication of relative strength of the joint.
(b) Test equipment
(1) Clamps, jaws or other means to hold the contact and conductor.
(i) 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 tension being exerted between the contact and conductor.

{e) Test procedure
(1) Place crimped sample of crimped contact and wire inito test fixture of tensile tester.

(i} Activate tensile equipment so that an axial force is exerted at a speed of 1£1/4 inch/ min.
separating contact and conductor

(iii) Record tensile data and examine sample.
The measured loads must have the values as given in the table

. . Wire
Contact Size Wies saction Load(N) Cr.lr!ta::t section Load(N)
(mm?) Size 3
' L _ (mm)
[ 0.5 > 60 1.0 130
16 i 1.0 . =130 1.5 150
| 1.5 | 2150 2.5 300
| 0.5 260 8/gH 4.0 500
| 0.75 >90 6.0 580
1.0 130
12 1.5 . 150 10.0 >700
2.5 | 300
4.0 | 500 25.0 >1200
5.0 | 580 : 50.0 >2400
, 16.0
| ' 35.0

During the test 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
failure.

6.1.2.5 Di-electric voltage test

Purpose of the test is 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.

| Service | Working Voltage | Test | Flashover |

Prepared By Checked By Issued By
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voltage voltage
DC(V) | AC(v) (VACS50Hz) | min.(V)
Instrument 250 200 1000 1400
A 700 500 2000 2800
D 1250 900 2800 3600
E 1750 1250 3500 4500
B 2450 1750 4500 5700
o 4200 3000 7000 8500
S According to Customers Specification

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
6.1.2.6 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 500+£50V DC must be applied between contacts close to each other and between all
contacts connected together and the Shell.

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

6.1.2.7 Contact resistance test

Contact resistance shall be measured through measurement of DC voltage drop across the
contact, using appropriate equipment, corresponding to the nominal direct current
through the contact as per table.

Contact size 16 12 B/8H ]
Nominal (A) 13 23 a6 150
Maximum (A] 22 a1 73 245
Measured 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 <85 <53

6.1.2.8 Coupling torque test

Prepared By Checked By Issued By
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Testing of connector is to be done with connector being coupled and uncoupled as per Exhibit - 2.

Exhibit - 2.
The measured coupling and uncoupling torques shall have the values given in the table.

Shell Coupling | Uncoupling
size [N.em) [N.cm)
18 < 400 =100
20 <500 > 150
22 =600 =150
24 < 650 =200
28 =700 =270
32 < 800 =360
36 =500 =450
40 = 1000 =550

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 connector must have.

# MNocracks.

7 No fractures.

It must also be verified that the bayonet ramps still respect the dimensions according to the
refative drawing and specifications.
After the endurance cycle carry out the following tests:

Prepared By
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Issued By

SSE/ Drg. (ELECT.)

SEE/ Dl

Dy.CEE/D-I




Page 18 of 97 Specification No. CLW/ES/3/0124 ALT.P

Di-electric voltage test

Insulation resistance test

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 cycle programmed:

YV VY

(a) Test condition
30 min. at+ 125 °C, 30 min. at-10°C; dwelt time = 1 deg ° C / min ; 5 cycle total.

# 135 - 195

Temp ['0

a 50 100 150 200 250 % i 3so a0 250 sp0
1 Cyeho = 130 mirutes . nr:

Timae (min.) -

After this test following tests are to be repeated :
# Di-glectric voltage test
# Insulation resistance test

The connector must have:
# Nao breakage
# Todeterioration
# Nosurface damages
6.1.2.11 Corrosion resistance test

(a) Purpose

Prepared By Checked By Issued By
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The purpose of the test is to determine the effects of a controlled salt laden atmosphere
corresponding to JIS-F2371 or equivalent on electrical and mechanical properties of the
connector,

(b) Test condition
Test conditions depending on surface treatment

Zinc-Cobalt A48 hours at 35+2°C 4
Electroless Nickel 48 hours (Special Al alloy) at 35+2°C
Epoxy-Polyurethane A8 hours at 3522°C

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

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

(i) Functional 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.

No damages after the test.

No released threads after the test.

No interruption in illumination of test lamp.

YV VW

Note: After this test the di-electric voltage test is to be repeated.
[i) Shock Test: Shocktestistobe done as perlEC61373
At the end of the test, verify that the connector must have:

# No damages after the test
Note: After this test the di-electric voltage test is to be repeated.

Prepared By Checked By : Issued By
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6.1.2.13 Water Tightness test
This test is to be carried out with full bundled connectors. Free cable ends must be closed to
avoid any infiltration of water.
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 temperature,

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

> Di-electric voltage lest

# Insulation resistance test

6.1.2.14 Voltage 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 110 V DC on two contacts. With the help of multimeter, 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
[a) Purpose
The purpose of the test is to ensure “interchangeability with different vendors make set of
Connectors”
{b) Method of testing
Matting with different make set of Connectors and observe for proper matting and no any
Contacts push back.

6.1.2.16 Flammability test
The nonmetallic part of connector (protection boot 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 I5: 1173{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 points along the length of each of
the sample contacts and the average value should be higher than the minimum specified
thickness.

£.1.2.18B Moisture Resistance Test: The test to be conducted as per EI&

512, IEC-60512,
MILL-1344.
6.1.3 Test report

Prepared By Checked By _ Issued By
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6.2

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 deseribe 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
identification number shall be quoted.

(b) Details of the instrumentation and procedures used for the tests. These may be included in
the report but this is not mandatory.

[e) Methods of mounting far each test.

(d) Method and order of testing used. The report shall also include figures showing the location
of all contral and measuring positions.

[e) Function test carried out and values abtained 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 report shall contain all the control point graphs. If necessary the graphs shall contain also the
tolerance bands in order ta demonstrate that the test remained within the tolerance limits.

Test on Data Connectors

6.2.1 Data Connectors product details:

a) Sizes & categories

Cases From 3 up to 25 poles
 Contacts | Size HD20 and 8
b) Materials used:

Cases Zinc Alloy{ZMAC)

Contacts Bronze with gold plating
Galvanic coating of Socket contact HD20 &
E.-

= 1.3 prm Au over 1.3 pm Mi

Inserts  Nylon GR, black
i Cable “'a“"EE Brass, _tin_plated

Screws Stainless steel

¢} Surface treatment: No surface treatment

6.2.2 Table of summary of applicable type tests, routine tests & acceptance tests on Data connectors:

Prepared By Checked By : Issued By
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5.  Connector Complete Skt | Reterend
No st Desiotion Typ | Routine Acceptance | Typ | Routine Test | Acceptance | ;Dc'a““
= Test tests e tests )
Test Test
1.| Visual check v v v v v v ' 6.2.2.1
2.| Dimensional v v v v v v’ 6.2.2.2
check
3.| Di-electric v v v 6.2.2.3
voltage
withstand
test |
4.| Insulation v v v 6.2.2.4
resistance
test
5.| Cable v 6.2.2.5
retention test .
6.| Vibration & v 6.2.2.6
| shock tests
7.| Thermal test v 6.2.2.7
8. Flammability v v * o *  6.2.2.8
;- tESt i e = L . e re————( - —— - x
9.| Determinatio v voEE W 6.2.2.9
n and
thickness of
plating

Note : ® Flammability test may be carried out on raw material sample of nonmetallic components
offered by firm from which firm has manufactured offered lot during inspection.
Documentary evidence for traceability of raw materials to be shown by firm whenever

asked by inspecting agency.

##* 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; firm to submit certificate of compliance/test certificate of OEM.

6.2.2.1 Visual check

The connector must not have any damages, at the case, contacts and on the contact insert.

Prepared By Checked By
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6.2.2.2 Dimensional check
The dimensions of case parts of the connectors must conform to the specification drawings
and the applicable standards.

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 minute.

Working voltage (AC) Working voltage (DC) T\?::::a:;:::lf}e
50V AC 72V DC _ 200V
Above 50V AC & Up to 90V AC Above 72V DC & Up ta 125V DC 1000V
Above 160V AC & Up to 225V AC Above 125V DC & Up to 315V DC 1500V

Data connectors must withstand the test voltage during one minute:
# Without any flashovers.
» Without surface discharges.
# Without any damage.
6.2.2.4 Insulation resistance test
Insulation resistance between the current carrying parts and casing is performed using 500V
Mmeggar.
A voltage of 500 £50V must be applied between a contact pin closest to case and the case.
The value measured must not be less than 5SMQ.

6.2.2.5 Cable retention test
(a) Procedure
The force is to be applied on the cable which is secured with clamp.
The force is 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.
6.2.2.6 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 circuit being not less than 100mA.

{i} Functional 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
# Noresonance during the test.

Prepared By Checked By : Issued By
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# Nodamages after the test.
» Nointerruption in illumination of test lamp

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

Note: 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

10 cyeles total, each cycle consisting of 30 min. at 105°C, 90% humidity, 30 min, at - 10°C
contacts energised at working DC voltage.

450

Temp (°C)

20— 1Cycle=200minutes < C» 4+—>'

After this test following tests are to be repeated:

#» Di-electric voltage withstand test
# Insulation resistance test

____ Prepared By Checked By : Issued By
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6.2.2.8 Flammability test
The nonmetallic part of connectors 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: 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/ Gowt
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 sheet showing plating thickness to be
provided .
6.2.3 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
identification number shall be quoted.
b) Details of the instrumentation and procedures used during testing. 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 alse include figures showing the location of
all control and measuring positions.
e) 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 arder 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)

ii) Routine test reparts along with each set : In soft copy + hard copy(One set)

iii) Instruction/Maintenance Manual : In Soft copy

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

8. IDENTIFICATION:

The tenderer shall provide following details on the equipment

Prepared By Checked By _ Issued By
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i}Manufacturer’'s name & manogram/Brand
ii) Maximurn Rated Voltage.

iii) Month & year of Manufacture.
iv) 5L. No. of equipment.

9. QUANTITY/LOCO:

Quantity/Loco : As per latest category provision(one set means one loco set)

10. PACKING:

10.1 The Supplier should ensure that the Connectors are packed quantity per loco during delivery
with the relevant ABB Identification Number labels on each item.

10.2 Separate packing for “Set of connectors for panel” and “Set of connectors for Loco except
panel”

as per latest category provision will be provided by the firm.
11. Quality Assurance: As per 150 9001.

12, REFERENCE:

This specification has the reference to the original manufacturer as follows:

M/s GIMOTA AG
CH-8954, GEROLDSWIL ZURICH Ph: 004117493010, FAX:004117493015

The tenderer shall confirm that the equipments are as either used in 3 phase AC. Locomotive
manufactured by ABB for Indian Railways or similar.
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POS Size Cross Section A(mm) B(mm)

1025 8 2.5 mm2 2.30 4

1060 8 6 mm2 3.55 3]

1100 8 10 mm2 | 4.60 6.35
3EHW470321P1025 | CONTACT PIN, SIZE 8/2,5 SQ.MM Pos1025
3EHW470321P1060 | CONTACT PIN, SIZE 8/6 SQ.MM Pos1060
3EHW470321P1100 | CONTACT PIN, SIZE 8/10 SQ. MM Pos1100
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POS A B G D E F Size mm2
1 1.2 2.7 - - 8.5 |375]|0.5
3 1.5 3.4 - - 85 |[375/0.75-1.0
5 1.8 4 - - 8.5 3?5 1:9
7 2.2 4 - - 8.5 3?5 2.0-2.5
9 3 4.8 - - 85 (37540
11 3.8 4.8 - - 85 |375|6.0
HBT415298P0001 CONTACT PIN 12/0.5 POS 1
HBT415298P0003 CONTACT PIN 12/1.0 POS 3
HBT415298P0005 CONTACT PIN 12/1.5 POS 5
HBT415298P0007 CONTACT PIN 1212.5 POS 7
HBT415298P0009 CONTACT PIN 12/4.0 POS 9
HBT415298P0011 CONTACT PIN 12/6.0 POS 11
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Pos A B C D E F Size mm2
1 1.05 2.15 - - 6.4 31.8 0.5
] 1.6 26 - - 6.4 31.8 1
7 1.8 2.9 - - 6.4 31.8 1.5
9 2.0 2.9 - - 6.4 31.8 2.0(AWG14)
HBT415299P0001 | CONTACT PIN GR 16" 0.5 MM2 POS 1
HBT415299P0005 | CONTACT PIN 16/1.0 POS 5
HBT415299P0007 | CONTACT PIN 16/1.5 POS 7
HBT415299P0009 | CONTACT PIN GR 16/2.0/ AWG 14 POS 9
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CABLE
+ + 0.2 0.2
POS |cross | A0-® g02 |02 5302 | 42
SECTION
4 |50 55 205 |22 |13 146
3 |35 52 18 |19 110 13
2 |25 51 17 |18 |89 1.7
1 16 50 16 |17 |7 9.3

HBT416435P0001 CONTACT PIN GRO/ 16 MIMSC MM POS 1

HBT416435P0002 CONTACT PIN GROY 25 SQMM POS 2
HBT416435P0003 CONTACT PIN GROY 355G MM POS 3
HBT416435P0004 CONTACT PIN GRO/ 50 STMM POS 4

ALL DIMENSIONS ARE IN mm
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(LOOSE- PIECE ONLY)

WIRE RANGE: 24-20 AWG(0.56-0.20mm2)

INSUL. RANGE: 1.27-1.52 DIA.
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FOR MIMI - APPLICATOR-12500 PCS REEL
FOR REEL-FEED HAMD TOOLING-500 PCS REEL
FOR HAND TOOLING-LOOEE PIECE

MATERIAL

FIMIEH

N UPDERPLATING ALL OVER
-CONTACT AREA PLATING MEETS IEC-807-3
PERFORMANE LEVEL 2

CRIMP ZONE 5n PLATEDL
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POS SIZE CROSS SECTION | A(mm) B(mm)
2025 8 2.5mm2 2.30 4.0
2060 8 6.0mm2 3.55 5.0
2100 8 10.00mm2 4.60 6.35
3EHW470321P2025 | CONTACT SOCKET SIZE8/2.5 MM2 POS2025
3EHW470321P2060 | CONTACT SOCKET SIZES/E MM2 POS2060
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4 1.5 3.4 - - 8.5 |37.5/0.75-1.0
6 1.8 4 - - 85 |37.5(1.5
8 2.2 4 - - 85 |375|2.0-2.5
12 3.8 4.8 - - 85 |[37.5|6.0
HBT415298P0004  |CONTACT SOGKET 1211.0 POS 4
HBT415298P0006 CONTACT SOCKET 1211.5 POS 6
HBT415298P0008 CONTACT SOCKET12/2.5 POS 8
HBT415208P0012 | CONTACT SOCKET 12160 POS 12
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HBT415299P0002 CONTACT SOCKET 16/0.5 POS 2
HBT415299P0006 CONTACT SOCKET 16/1.0 POS 6
HBT415299P0008 CONTACT SOCKET16/1.5 POS 8
HBT415299P0010 CONTACT SOCKET 16/2/AWG14 POS 10
o fereréor Yoo e
i CHITTARANJAN LOCOMOTIVE WORKS, INDIA
- | :2* o . o
= e : WL EMH W 15
Tl e ke
R g M i ] ol
fﬁ'ﬁ .‘ms;;slrrs;ﬂtf:n;“ I“ ?;:_ [:UNTA[T SU[KET SIEE 16
W | | Wy | W e (e | W) e o) e e
" W ) ] e |amrar e
[ [eobslwisapadmisadrapmmsa | WS [T Y C|WES/3/SK-82 TO 85/0124
My peo|ts [0l | w et fus [w [u[0]wfes] 5= wof i | - — —r -
A AR A AT - | @ | Tifon . T or 1 | A

This daiusertieoeiag vy phgored by o oo behelf of (I oo Bhe copyright belimgs fo (D, Mypreduction b whide or i pert requines priee writhie compead of (1N, A% Fhe deing itorperubes oonfidefinl farmgtam of (I by dschene te Hiird perties olso regaires (D05 prier wiitien omsamt,

RECEAWN BY O0E



LURERIEH

B1.7

Pl il A

e e

ohs

?2.8

ALL DIMENSIONS ARE IN mm

fpf

= o YeEeE FREr
. CHITTARANJAN LOCOMOTIVE WORKS, INDIA
[ [ s wily e fis. T
e ' WL EMH 0
v whe m:-'m/ R
priped] BT OPSCRIPTON el [REVEWED MEE | SEE
WOE — W T gy ve - LT e K TLE 12 it wgfue |

TiE.
ﬂm%m/ HPEOFED TRERRANT O T | BT ITH 05 APPROVED DYCEE

R MRTHER WAL o o RO R EUNTACT FEMALE
il b s n s o ' seron GR16/CONTACT SOCKET SIZE 16

woiE | W | w2 | s | w4 W (v | W we |we|wo|diie
iz en] w [ | v | wo | W | w [or | | ue | em | e | S . | He
Bz | WWLD ) RSRT | LT O5-RA RS-TE) BT BT Hjlﬂ“ﬁmﬂﬁu‘ NTS DRANING MO CLWESIB-’SK_Bél';DTZL
po e | bs [0l | | o[ [ae [ | lens] 5w wef pr "
N oo, | 5 | R | B e METELENSPIO. | € -5 | TREE wer oo | AL

REDSMWN &Y (GE

This fidumertiraciag wvog pressted By or oo Se0ell of [l oo the coprigh® belongs Yo (00, Meoreduthion i whide or T port requires priee writhe dosgend of CIN, A% Hhe dopaing ieorpsrntes oonfidessial nfaregtim of (i 3 isclesre te Hiird pecties ol regeies [N prler written dnnsent,




LURERis |

31*%1:]
E==
(24) oL By
1X45°
P
L1
1
2 7 i
w /
-t L od w
& EET e Y S—— - — e /ﬂ'— ________ T 1@«: E"!
G' g
B
el
C
N -5 -
= o
CABLE CROSS - - : i
P8 | ccpmen A0S |Boz | C®2 @D DE
4 50 53 205 |22 1.3 14.6
3 35 50 |18 19 10 13

HBTB416434P0004 | CONTACT SOCKET S.0/35 mm2 | POS-4
HBTB416434P0003 | CONTACT SOCKET S.0/50 mm2 | POS-3

fepsfory x 2
ok e YEge S
. CHTTARANJAN LOCOMOTIVE WORKS, INDIA
| [ . uflr Wi fis. W
] - Al WL EMH g
ey i ouD (AR / 3R e
AT | AUTHY DFSIRPTIN Ml [REVEWED: AEE { SEE B
WoE — W T g pn - S s 2o kL E came| T |arpi mgfea |
o /| AR TRERNE DS T 00T | OS5 | ecauen pvcee T
W AHER wrig—ows Fg o7, AL o a3 oo W aaees -
S NI A e s Contact socket
v | Wy | we | e | w (s |we | w7 | we | we o)
se wol W | e | he | | v | v | | e || | e | e | e s NTS T WeaT
B WELT ) BST | LT | SR SRR G| T “1‘-““3—“—“1*& o DRANING MO ELWES!a!SK_BT_BBIU12L
po e | bs [0l | | o[ [ae [ | lens] 5w wed g -
i) URar wear ot
AR AR AR A il . =l 550k g | OF 1 | AS

Wit qpesen,

This fodumrtiraciag wvog prmsted By or oo Se0ell of [l oo the coprigh® belongs %o (D0, Meoreduttion i whide o0 T pert requires priee writhes dessend of TIW, 4% Hhe dopaing ieorpsrotes confidesfiol nfaregtim of (IW s dsclesure te Hird pecties olsn regeies (1N priee

REDSMWN &Y (GE



s ol o |

@5,

ALL DIMENSIONS ARE IN mm

Ay 2
DG Eal”ﬁl i iaﬁﬁlﬂ A
PO CHITTARANJAN LOCOMOTIVE WORKS, MDA
I | i
i g
v whv mrﬂm /
vl B DESSRTEY T [REVEWED AEE | SEE
WoE — W T g pn -t 2ok L E came| T |arpifi mgfea |0
ﬂﬁrﬁ-m/ HPEOFED TRERRANT O T | BT ITH 05 APPROVED DYCEE
S TEHER wrig—ows Py 4T, AL o a3 oo L aaens i
uglm.' mmmlms;ﬁammla 'FI:E:I.- [ESIRETION EUNTA[T SGEK£T 2 3 HME
e | W | w4 | ¥ W | w7 e (w0 W'
sl w | fl. . w | | ||| e ﬁf“ﬁzmm NTS ST S
O L UL [ o e T T (TR P mjuuu—uﬁ-mﬂm oo DRAWING MO, {:LWESIB.’SK—BQIU‘IZL
pg e[ ts (0w | w0 [wn [ [ wm| 5= Wl pER - : - ,
AR AR R =i L R

This fidumertiraciag wvog pressted By or oo Se0ell of [l oo the coprigh® belongs %o (00, Meoreduthion i whide o0 T pert requres priee writhee dosgend of I, A% Hhe dopaing ieorpsrntes oonfidessial nfaretim of (i 3 disclesre te Hiird pecties oo reguies [N prler written dpnsent,

REDRANN BY (0E



BT L3

SOCKET CONTACTS(SIGNAL CONTACTS)

HIGH CURRENT SOCKET CRIMP CONTACTS

h‘—m
@ 5. I | i n WO 8 | il IS T
3.2
10.2
g | o
- 21.8 =
Plating: >= 1.3 micro meter AU over 1.3 micro meter Ni
o fererom Yo srEr
i CHITTARANJAN LOCOMOTIVE WORKS, INDIA
D 55k
| ' £l ALLOYING WA A
wof e Rl ‘ WL EMH WK
W] e PR A e,
[ 0w — v ot [t - ¢ s, 0o 2w ol
it e e A DLE CONTACT SOCKET SUB-D& CONTACT
“P-m' WELIHG SYMBOLS TO 40 / E0OSS3 :;:' DESIRPTION SOCKET AWG24-20
voie | o || o | o [ [ “*“"‘""“I“’m
W L - |emar e
[ [aiutwa ot oot ot s CLWES/3/SK-90-91/0124
Mo pefbes [0 | w e fu e [uw|nfofes]=s]e LT —— —
E_ BT T s i ¥ = AL _é} _E_ ALTERATION. NO. 3 Al

This daiusertieoeiag vy phgored by o oo behelf of (I o Bhe copyrigh? belimgs fo (D, Mypreduction b whide or i pert reguines priee writhie comped of 1N, A% Fhe deeing itorpernbed oonfidefinl Tfarmgtim of (I by dochesne te Hiird perties olse regaires (D05 peier wiitien omsamt,

REDRAWM BY COE



LUSERI B4

o
.. Tl
%"FH‘“\
e B )
h—.\_‘_\_‘_'_,.o—"
CONTACT PIN CONTACT SOCKET
afepfany . .
= o YaEeE ST
e CHTTARANJAN LOCOMOTIVE WORKS, INDIA
| | ek
oy i
ity e ek R
A, | AT DUSIRPTION T |FEVEWED AEE J SEE
WO — W T il pn - S L e 2o L came| TOL s i
R umi‘mmms.Mﬁ,:m us. ,wﬂmﬁr o — -
WG MRS | e L L 1 98 0 L E e 8| K Sk a3 S
ur“‘m.l WELDRE TN 10 £AT | SRR ?;I-:f. ESCRRTION L..NNE'_T_R F‘-.T Iruﬁ_h |:
e | Wy | w4 |HE w7 e |He[w0
ez bl W u?fnﬂnnmu‘#ﬁu’hm 15 |srrrer Swe it L A TN
2 [wean{nsar| wous | e 2 anfsaalww o s f| e {5 SELE : SN T |_,|_l;"'n":'rES|'Ij|'r:‘_|K'-‘P]2fIIH¢'{l-
P e |bs [0l | w | o fws fue [ | oes] 5w weef opER - =
N o | % | | % e SEe080P00Be | @ | TR oo DDF 19 | Al

This fidumertiraciag wvog pressted By or oo Se0ell of [l oo the coprigh® belongs %o (00, Meoreduthion i whide o0 T pert requres priee writhee dosgend of I, A% Hhe dopaing ieorpsrntes oonfidessial nfaretim of (i 3 disclesre te Hiird pecties oo reguies [N prler written dpnsent,

REDSMWN &Y (GE



LURERis |

DIMENSIONS(mm
TYPE MATERIAL COLOUR W L ( I'LI
A POLYMIDE NATURAL 8.91 24 1 6.5
e fererior Yoo STeE
T [HITTARANJAN LOCOMOTIVE WORKS, INDUA
I [ ::“:E uflr Wi fis. W
afte L oo ' WL EMH 0
m AT DUERPTION |mi {mﬁ{.lm[ m
SPELN
WOE — W T gy ve - LT e K TLE 12 m it wg s |
'ﬁ‘é%m/ mmwms.mwf:w APPROVED DYCEE m
S [ e - i SOCKET BODY PA
woiE | Wy | w2 | W | wa w6 |He | He e vz
e M W | | ue | he | o | ST S . | He
P sk e ealea ol schalsseafo oo N CLWIES/3/SK-93/0124
pg e[S (0w | 0w [w [ [ w|m| 5= wef g
___S!_h‘m o | o krivd F | pe| IEHWATOOMPOOG oz -@ = mnm :&f- 1 0F 1

This fidumertiraciag wvog pressted By or oo Se0ell of [l oo the coprigh® belongs %o (00, Meoreduthion i whide o0 T pert requres priee writhee dosgend of I, A% Hhe dopaing ieorpsrntes oonfidessial nfaretim of (i 3 disclesre te Hiird pecties oo reguies [N prler written dpnsent,




LUSERI B4

A 2 :
) T N A A
P o
o <t ) WO | s i L— S | U ——— L ﬁ
[
(']
Y Y
Y
26
el L g
Ay . 2
= o YaEeE ST
e CHITTARANJAN LOCOMOTIVE WORKS, INDIA
! | st whir wre fw. T
‘m‘ . o Mﬁjmmmfm WLOEMH W R
AT, | ALTH DUSIRPTION T |FEVEWED AEE J SEE
WoOE — W T gy ve - Lo e 2w & L E came| T | srpiti i
R uu:uﬂmwmws.mm::m us. ,wﬂmuﬂﬁ
ST UHER, L oh . &8 F P £ 8 R
urﬂma WELDHE TOBOLE T AT ) S0 ?;:' ESCRRTION ADAPTDR STR SIZE 18
m‘?&’uw ??T?ﬂf???'ﬂ'ﬁu’mm NTS |srrrer Swe
2 [wean{nsar| wous | e 2 anfsaalww o s f| e {5 SELE _ loRainG Ho. ELWES.’BJ’SK‘?L:‘IG‘I?L
P e |bs [0l | w | o fws fue [ | oes] 5w _.MIREF.. - =
EAEECA R EC A D @ = [T s | OF 1 [ A8

This. gieuaertidriwing wog pressred by or o Senell of (I oad the qopgright beldngs fo (OW, Popracuttion in white of T pas® requires prite wiities dargen® o 1ML A% Che doweing meorsrotes confidestiol mfarscfion of CIW 75 Gsclesane te 1P pecties oist reqees (NS el writien domsend,

REDSMWN &Y (GE



EMO”HCLTINND D |

@295
el
723
A i t
b /§ gl
¥
¥ =y

#22.2

R ——

UNS 1 3/4"

(@44 .45)

L

— L
SEAL: 2XGFN3-16
0-RING: BFi4-U43
|.P 651EC 144
ey : .
= o YeEeE FREr
e CHITTARANJAN LOCOMOTIVE WORKS, INDIA
! | r ufly e fs. T
= LLi oo ' WL EMH W g
o | o DERPTION Ko ol by
‘?‘;m/m--ﬁntsm;ttt.n tTEF; it wy s |
SRy 0| _toon e 0s W g | O o o = ADAPTOR NW17SIZE1BTRSIZE
b 52 WELDIG SYVBO0LS T0 549 | 530563 E‘[‘" ESCRPTION 18
i | we | W | e | W (e | o o |we [wo|wigee
iz en] w [ | v | w | w | [ or | | ue | e | e | S . | He
i LT BSUT | BLE | U510 | R5-TE) RE-0T| - l-ﬁjlrlul H—Hﬁ-mﬂﬁli NS DRANING MO CLWESIB-’SK_95ID12L
po e | bs [0l | | o[ [ae [ | lens] 5w wef ipR ]
X o | o | W [ % || HETELESE0G @ = | e o1 0F 1| AL

This fidumertiraciag wvog pressted By or oo Se0ell of [l oo the coprigh® belongs %o (00, Meoreduthion i whide o0 T pert requres priee writhee dosgend of I, A% Hhe dopaing ieorpsrntes oonfidessial nfaretim of (i 3 disclesre te Hiird pecties oo reguies [N prler written dpnsent,




B N]
- 205
85,12
5 l
A
= o A
5 Nt =
m W
o
=5
= (93] = .,
=I = u—j ap] 1 Lr.! ]
W |~ =T o . o (9] <o | o O W
o8 ol F—H& +g——8———-32|8 J J
S 9 L S [SISTRSUERS RS
I~ "
) =
l‘"‘ 1]
Y
Y
|
Y
fersfoy x 2
vk oo Yo FRErE
il CHITTARANJAN LOCOMOTIVE WORKS, INDUA
. [ s Wity wre fs, T
et sy o] T ' : WL KN WG
3 Ra / T r
- a.w-' DESCRATN mlf SEVEWED ARE | 3T ::::"
WoE — W T g pn -t 2o K L E came| T |arpifi myfea |
" m‘:‘mw’“"?ﬁ'?m U5 | apesoven oveee
wm ween | qugdeen TR L L 0 #18  ® YL ems
b 52 VG S0 10 543 | 505 ?::' DESIRPTION PROTECTION BOOT
e | W | e | we | e [s | we w7 e |we w0 W
Iazr e w |2 | & u;.' | W[ ||| ﬂf—.‘“ﬁzmm NTS T T
2 [wean{nsar| wous | e 2 anfsaalww o s f| e {5 SELE o DRAING MO CLWESIB.’SK'?&IO‘IEL
po e | bs [0l | | o[ [ae [ | lens] 5w ) '“_lhm. PR — -
s\h'llm m ,m ,ﬁ E f-v HE“EL'H:—?‘TF‘:’:‘--“IEM' _@ _E_ ALTERATION, WO, ST | DF | I'I".J-t

REDSMWN &Y (GE

This utumentirowing wvos prmened By o oo Seogll of (I oo fhe qopsright belongs fo (Dn, Pepredisction i white o Tn part requires poier writie dorsead of TIML A% Hhe doming ieorpicntes onfidestinl inferegtim of (W 2 dstlesre be thind perties oiss regeires (NG prisr writhen qomsmt,



