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Specification No./SPC/OHE/CAT

Specification for Cadmium Copper Conductors for Overhead Railway Traction

1.0 SCOPE

This Specification covers the requirements and mathod of bests for stranded

cadmlum copper conductors for electric traction overhesd lines old Specification no.

ETT/OHE/50(6/97) Is re-designated and updated to T/SPC/OHE/CAT/0971 In-line with
I document no. TI-WI-7.5.1-1 ver 1.0.

The "Make In Indla Pollcy of Government of Indla shall be applicabie.

GOVERNING SPECIFICATION

i. IS:191 -2007

ii.

labest

latest

labest

or latest

manufacturer

manufacturen

BT RW standard the dennimbre ghve4n IS: 1885 (Part -32

2019 or latestloary of tarme for elacrical cable and rormychors shell apply
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4.0 CONDUCTOR

4.1 COPPER

4.1.1 Copper used for fabrication of cadmlum copper conductor, shall be Electrolytic
Grade Copper cathodes/ Continuous Cast Copper Rods. Electrolydc Grade Copper
cathodes conforming to the requirement of LME Grade 'A' copper as listed in the
London Metal Exchange, Grade "A' copper cathode conforming to the chemica
composition of Cu-Cath-1 of 1S 191: 2007 or latest. The chemical compositiono
Continuous Cast Copper Rods shall be as given In Table 2. Continuous Cask Coppe
Rods shell be manufactured using of LME Grade 'A' copper cathodes

TABLE-

CHEMICAL COMPOSITION OF CCC ROD

nt

Ag
ppm

.95%

ppm

pp
Te+

ppm

0 ppm

5 ppm
Co

Sb

Oxyg

ygen)
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CADMIUM FOR ALLOYING

JOINTS IN WIRE BEFORE STRANDING

JOINTS IN STRANDED CONDUCTORS

Sp

(Cu- Cd) /0971

TI/SPC/OHE/CAT

permitted
less than

dista

eters

joi
ard

rand

Butt

IS: 6344-2006 or latest
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CONSTANT MASS TEMPERATURE CO-E

FREEDOM FROM DEFECTS

RESISTANCE, WE

Specification No.T/SPC/OHE/CAT

(Cu- Cd) /0971

GHT, DIAMETER AND RESISTANCE OF WIRE

+2% &-1%

+2% & -1%

STANDARD RESISTANCE,WEIGHT AND CONDUCTOR

TOLERANCE ON THE STANDARD WEIG

+2% &-1%
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Specifi .TI/SPC/OHE/CAT

(Cu-Cd) /0971

MECHANICAL PROPERTIES

STRANDING

Wires conform to the direction of the central part of the letter 'Z' when the
conductor is held vertically and viewed from the side. For left hand lay, the wires
conform to the central part of the letter 'S' when the conductor is held vertically
and viewed from the side.

Min.

mm

Min.
2.09

mm

KgfKg

(8) (11)

2.09 30.67 227

(3)
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PROPERTIES OF

Specification No./SPC/ОHE/CAT
(Cu- Cd)/0971

dauses-8.2 manufacturer Purchaser/

prior to take up the prototype testing.

Purchaser/
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pecifi .TI/SPC/OHE/CAT

(Cu- Cd) /0971

odes/ copp
IS:191-2007 or latest.
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Specification No.1/SPC/OHE/CAT
Cu- Cd)/0971

and 2.1 mm Cu-Cd wires.

MEASUREMENT OF DIAMETER OF WIRE &

diameter of wire

diameter of conductor shall be measured by means of Vernler callper.

The diameter of wire shall be as per
Table-3 and dlameter of conductor shall be as per Table-4.

MEASUREMENT OF WEIGHT OF WIRE & STRANDED CONDUCTOR

Thhe welght of wire shall be as per
Table-3 and weight of conductor shall be as per Table-4.

MEASUREMENT OF LAY LENGTH & LAY RATIO OF EACH LAYER OF STRANDED
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LENGTH OF LAY(LAY)

Spechfication No./SPC/OHE/CAT

MEASUREMENT OF ELECTRICAL RESISTANCE OF WIRE & STRANDED CONDUCTOR

to ny pe

Inspecting Engineer
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TENSILE STRENGTH

WRAPPING TEST ON INDIVIDUAL WIRE

Specification .TI/SPC/OHE/CAT
(Cu- Cd) /0971

CHEMICAL COMPOSITION

The samples taken from electrolytic copper cathodes/continuous cast copper wire

rods shall be tested for trace elements /impurities by Spectrometer. The copper
content shall be determined in accordance with IS-440-1964 or latest. The

chemical composition of electrolytic copper cathodes/continuous cast copper wire
rods shall be as per Clause 4.1.1. Oxygen content shall be determined by
Spectrometer or oxygen analyzer.
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Specificatlon No.11/SPC/OHE/CAT
Cu-Cd)/0971

The samples taken fam cadmium copper billetshall be tested for td cim

Impurbes bry Spectrometer, Oxygen contant may be determined by Specrme
Oxygen enatyzer. The chemicalconusidon of cum topper I di

sher in Pm of Acoendx

АССЕРТANCE CRITERIA FOR PROTOTYPE

ACCEPTANCE TEST

The Ihepertor ehll check

all ayallabie etranding michine, the scturacy and
ing the wire of knoem lerath. Efective fro
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each

Specificatlon No.1/SPC/OHE/CAT

and Stranded Conductor.

and Stranded Conductor.

In case of wooden drums, 10% of the offered drums will be rewound for

checkiing decdared length and welght of conductor in drum. .[Effective from
04.04.20211

with the corductor and

The stranded conductor shall be offered for inspection in a batch of 6 drums at a

Ume.

One sample of stranded conductor shall be taken from each drum for the tests

prescribe in Clause 9.2. After visual examination, measurement of overall

diameter, measurement of weight, measurement of resistance and measurement
of lay ratio, three samples of wire shall. be taken and subiected to test prescribed

in clause 9.2(1), 9.2(1), 9.2(1), 9.2(v), 9.2(v), 9.2(vll) & 9.2(x). For test
prescribed in clause 9.2(x), three samples of wire from each drum, shall be tested
for trace elements, cadmlum and phosphorous content by spectrometer, after that

one sample of wire from offered batch (6 drums) shall be tested for copper
content by IS 440-1964 or latest
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Spectfication No.I/SPC/OHE/CAT
(Cu-Cd) /0971

a

Coppler shall be required tosubmie following documenl
Accentance Test which ahall be part of Insnection Cerbficab

Proof of purchase (Involce) of Copper Cathode/ Copper Rod and Test Certificate.
b) For Imported Copper Cathode/ Copper Rod the Suppller shall submit proof

import l.e.

Bill of Entry.
D Bill of Lading/Air way bill.

Payment detalls to overseas Cathode/Copper Rod manufacturer.
Declaration that he has and will not use these Documents for any other

consignment or purpose.

) The Copper Cathode/Copper Rod, elther Indigenous or imported, has to be

procured directly from the manufacturer
Procurement of Copper cathode/Copper Rod from Indigenous manufarturer
preferable.

Procurement of Copper Cathode/Copper Rod from any distributor/trader/channe
partner of manufacturer is not permitted to ensure quality of material.
Inspecting Engineer shall verify the aubhentidty of proof of purchase f
ОEM

except chemical composition analysis

-2007 or latest.
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PACKING AND MARKING

Sp o.TI/SPC/OHE/CAT

(Cu-Cd) /0971
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Specifica.TI/SPC/OHE/CAT
(Cu- Cd) /0971

QO-D-8.1-11 dated 01.07.2020 or latest
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Specification No.T/SPC/OHE/CAT
(Cu- Cd) /0971

Appendix - 'A'

To the Specification No TSPC/OHE/CAT (Cu-Cd)/0971

A-3 The-manufacturers of Copper Bonduc

certinicate.

i.

Measuring equipment should possess valid callbration
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CALCULATED AREA

NOMINAL COPPER AREA

Specificati .TI/SPC/OHE/CAT
(Cu-Cd) /0971
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p

(Cu- Cd)/0971
TI/SPC/OНE/CAТ

Appendix -'C

.TI/SPC/OHE/CAT (Cu-Cd)/0971

Copper Cathode/CC copper roр CC copper

rod

Copper
Cathode

Cu+Ag % 99.95 99.99

ii. Ag ppm 25
ii Bi ppm <2 <2

iv. Te ppm <2 <2

V. Se ppm <2 <2

vi. Bi+Te+Se ppm <3 <3

vii. Pb ppm <5 <5

viii. Sb ppm <4 <4

ix. As ppm <5 <5

x. Fe ppm <10 <10

xi. ppm <15 <15

xii. Ni ppm <10

xiii. Sn+Ni+Fe+Si+Zn+CO ppm <20

xiv. Oxygen ppm <450

XV. Total Impurities (Excluding ppm <65 <65

oxygen)

coppe ets/ cadmium copper wire(2.10mm)
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Spectfication No./SPC/OHE/CAT

(Cu- Cd) /0971

ii.

iii.
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