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National foreword

This British Standard is the UK implementation of EN 50149:2001,
incorporating corrigenda December 2005, May 2010 and October 2011.
It supersedes BS 23:1970 which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee GEL/9, Railway Electrotechnical Applications.

A list of organizations represented on this subcommittee can be obtained

on request to its secretary.

Corrigendum December 2005 includes and replaces Corrigendum
December 2002. Corrigendum December 2005 makes changes to 5.4 and

Tables 1, 3-7 and Figure 1-5, A.1-A.13.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity

from legal obligations.

Amendments/corrigenda issued since publication

Amd. No. Date

Comments

13372 14 September
Corrigendum No. 1 | 2001

Addition of supersession details
to national foreword

14297 12 March 2003
Corrigendum No. 2

Revision to 5.4 and Tables 1, 3,
4,5, 6, and 7

16249 30 June 2006
Corrigendum No. 3

Implementation of corrigendum
December 2005

31 July 2010

Implementation of corrigendum
May 2010. Addition of Annex ZZ

30 November 2011

Implementation of corrigendum
October 2011: number of
ordinance replaced for Swiss A-
deviation
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Foreword

This European Standard was prepared by SC 9XC, Electric supply and earthing systems
for public transport equipment and ancillary apparatus (fixed installations), of the
Technical Committee CENELEC TC 9X, Electrical and electronic applications for railways.

The text of the draft was submitted to the formal vote and was approved by CENELEC as
EN 50149 on 1999-08-01.

The following dates were fixed:
- latest date by which the EN has to be implemented
at national level by publication of an identical

national standard or by endorsement (dop) 2001-09-01

- latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2002-08-01

Annexes designated “normative” are part of the body of the standard.

Annexes designated “informative” are given for information only.
In this standard, annexes A and D are normative and annexes B and C are informative.
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1 Scope

This standard specifies the characteristics of copper and copper alloy wires of
cross-sections of 80, 100, 107, 120 and 150 mm? for use on overhead contact lines.

It establishes the product characteristics, the test methods, checking procedures to be
used with the wires, together with the ordering and delivery condition.

2 Normative references

This European Standard incorporates by dated and undated reference provisions from
other publications. These normative references are cited at the appropriate places in the
text and the publications are listed hereafter. For dated references, subsequent
amendments to or revisions of any of these publications apply to this European Standard
only when incorporated within it by amendment or revision. For undated references the
latest edition of the publication referred to applies.

EN 1655:1997 Copper and copper alloys — Declarations of conformity.

EN 1977:1998 Copper and copper alloys — Copper drawing stock (wire rod).

EN 10002-1:1990 Metallic materials — Tensile testing — Part 1: Method of test (at
ambient temperature).

EN 10204:1991 Metallic products — Types of inspection documents.

IEC 60468:1974 Method of measurement of resistivity of metallic materials.

ISO 7801:1984 Metallic materials — Wire — Reverse bend test.

3 Definitions

3.1

drawing stock or intermediate rod stock
wire generally of circular shape, whose cross-section is larger than the wire cross-section,
from which the contact wire is then drawn

3.2
wire
electric conductor of an overhead contact line with which the current collector makes

contact and is characterized by two clamping grooves. The wire herein after will be
referred to as wire or wires
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4 Characteristics of wires

4.1 Material designation

The drawing stock or intermediate rod stock shall be a copper or copper silver as defined
in standard EN 1977 or a copper cadmium, copper magnesium or copper tin alloy. Table 1
gives the designations of the drawing stocks or intermediate rod stocks for the possible
composition of the grooved contact wire. At the time of tender the user shall specify
explicitly the material(s) he wants or he is allowed to apply.

Table 1 — Material composition and designation

Material designation Composition in %
Elements
Material Designation Material Cu Bi (0] P Pb other
group Number elements
min 99,90
Normal and | Cu-ETP CWO004A max - 0,0005 | 0,040 0,005 0,03
high min 99,90
strength Cu-FRHC CWO0O05A | max - 0,040 0,04
copper min 99,95
Cu-OF CWO008A | max - 0,000 5 0,005 0,03
min 99,95 0,002
Cu-HCP CWO021A [ max - 0,000 5 0,007 | 0,005 0,03
. other
Cu Bi o Ag elements
Normal and min Rest 0,08
high CuAg 0,1 CWO013A | max - 0,000 5 | 0,040 0,12 0,03
strength
copper-
silver-alloy
other
Cu Mg SN Cd P elements
min Rest 0,1
Copper- CuMg 0,2 CW127C max 0,3 0,01 0,1
magnesium min Rest 0,4
alloy CuMg 0,5 CW128C max 0,7 0,01 0,1
Copper-tin CuSn 0,21) min Rest 0,15
alloy CW129C | max 0,55 0,1
min Rest 0,5
Copper- CuCd 0,7 Cw130C max 0,8 0,1
cadmium- min Rest 0,8
alloy CuCd 1,0 CW131C | max 1,2 0,1
Y See annex D, special national condition for France: CuSn 0,4 has the same parameters as
CuSn 0,2.

NOTE 1 Composition of all copper types are in accordance to EN 1977.

NOTE 2 In some countries, national regulations impose restrictions on the use of copper cadmium
alloys. See annex C.
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4.2 Appearance and condition

The wires shall not present any imperfections (roughness, sliver, seam, inclusion) liable to
affect the mechanical and/or electrical properties specified in this standard or to cause
difficulties during installation/operation.

The surface shall be clean and free of oxide inclusions or sulfide generated during the
manufacturing process, or foreign substances such as pickling residue.

The colour of the metallic bright surface immediately after manufacturing may change due
to atmospheric influence and is acceptable.

4.3 Identification grooves

To identify the different copper (alloys) used as contact wire, identification grooves are
used.

4.3.1 Normal and high strength copper (CUETP, CuFRHC, CuHCP, CuOF)
Wires of copper have no identification grooves ",
4.3.2 Copper-silver alloy (CuAg 0,1)

Wires of copper alloy with silver shall incorporate two identification grooves on the upper
lobe of the wire in accordance with Figure 1.

4.3.3 Copper-cadmium alloy (CuCd 0,7, CuCd 1,0)

Wires of copper alloy with cadmium shall incorporate one identification groove on the
upper lobe of the wire in accordance with Figure 2 .

4.3.4 Copper-magnesium alloy (CuMg 0,2, CuMg 0,5)

Wires of copper alloy with magnesium shall incorporate three identification grooves on the
upper lobe of the wire in accordance with Figure 3.

4.3.5 Copper-tin alloy (CuSn 0,2)

Wires of copper alloy with tin shall incorporate one identification groove set at an angle of
24° on the upper lobe of the wire in accordance with Figure 4.

" See annex D, special national condition for United Kingdom.
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IDENTIFICATION GROOVES

Figure 2 — One identification groove

Figure 3 — Three identification grooves Figure 4 — One offset identification groove

4.4 Configuration and cross-sections

4.41 Clamping grooves

Whatever cross-section of the wire is used, the dimensions of the clamping grooves shall
be in accordance with either type A or type B as given in Figure 5.

10 max

R 0,40

/o,)mk

51,00° -2,00°

I

51,00" -2,00"

4,50 max

5 60" +0,20

0,00°
‘ " 27,00° .2,00°
5, !/

Type A clamping groove

4,20 max

Type B clamping groove

Figure 5 — Clamping groove types
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This standard details the following nominal cross-sections: 80, 100, 107, 120 and

150 mm?.

4.4.3 Profiles

Profiles are of two main types, the circular profile and the flattened profile.

4.4.4 Configurations

The configurations of the wires shall be in conformance with Table 2 and are defined as
combinations of the profile shape, the nominal cross-section and the type of clamping

groove.

The dimensions of each configuration are shown in annex A.

Table 2 — Configurations and cross-sections

Nominal Clamping groove Clamping groove
Cross- Type A Type B
sections
mm? Circular Circular Flat
Item Fig. No. in Item Fig. No. in Item Fig. No. in
annex A annex A annex A
80 AC-80 1
100 AC-100 2 BC-100 6 BF-100 10
107 AC-107 3 BC-107 7 BF-107 11
120 AC-120 4 BC-120 8 BF-120 12
150 AC-150 5 BC-150 9 BF-150 13

4.4.5 Tolerance on cross-sectional area

The manufactured cross-sectional area shall be within a tolerance of +/-3 % of the nominal

value.

4.5 Electrical properties

4.5.1 Resistivity

The resistivity of the wire at 20 °C shall not exceed the values in Table 3.
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