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European foreword 00
This document (EN 50306-2:2020) has been prepa@:@@%m “Electric cables”.

The following dates are fixed:

+ latest date by which t n has (dop) 2020-12-30
to be implemente a@ I level by
publication ntical national
standar orsement
;ﬁ ate by which the national (dow) 2022-12-30
dards conflicting with this document

\
\\\"'Q *have to be withdrawn

This document supersedes EN 50306-2:2002 and all of its amendments and corrigenda (if any).
This edition includes the following significant technical changes with respect to the previous edition:
— The documents have been updated to reflect the changes in the test standard EN 50305;

— The range of the conductor cross sections has been extended;

— The reference to cited standards (e.g. 60811 series) has been updated.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.
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Introduction 6 .

The EN 50306 series covers a range of sheathe athed cables with thin wall thickness
insulation, based on halogen-free materials, f #wa¥rolling stock. It is divided into four parts:
Part 1: General requiremen;s; aj@

Part 2: Single core cab (\

Part 3: Single wcore cables screened and thin wall sheathed;

Part 4. nd multipair screened or not screened sheathed cables.

methods referred to in the EN 50306 series are given in EN 50305. A guide to use is

‘9 ‘\ EN 50355 and rules for installation are given in EN 50343.
h

e cables in EN 50306-2:2020 are also required in other parts of this series of standards to build up
cables with additional screening and sheathing and also in multicore and multipair combinations.

EN 50306-1:2020, General requirements, contains a more extensive introduction to the EN 50306
series and should be read in conjunction with this document.



S

EN 5@306-2:2020 (E)

(',0“\

.

This document specifies requirements for, and construfi@% élmensions of, single core cables,

1 Scope

rated voltage Ug / U = 300 /300 V, of the following

Unscreened (0,5 mm?2 to 2,5 mm?2 singl
.

These cables are rated fo & n aermal stresses causing ageing equivalent to continuous
operational life at a temp@ 105 °C. For standard cables, this is determined by the acceptance
test defined in 3 using accelerated long-term (5000 h) thermal ageing indicating a
125 °C/20 0Q0 ature index. If the customer were to require lifetime predictions, this would be
demokst a¥ed on the temperature index of the product as supplied by the manufacturer. The
me perature for short circuit conditions is 160 °C based on duration of 5 s.

&er fire conditions the cables exhibit special performance characteristics in respect of maximum

ermissible flame propagation (flame spread) and maximum permissible emission of smoke and toxic

gases. These requirements are specified to permit the cables to satisfy Hazard Level 3 of EN 45545-1
and EN 45545-2.

EN 50306-2:2020 is expected to be used in conjunction with EN 50306-1:2020, General requirements.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For

undated references, the latest edition of the referenced document (including any amendments)
applies.

EN 10002-1, Metallic materials - Tensile testing - Part 1: Method of test at ambient temperature
EN 45545-1, Railway applications - Fire protection on railway vehicles - Part 1: General

EN 50305:2020, Railway applications - Railway rolling stock cables having special fire performance -
Test methods

EN 50306-1:2020, Railway applications - Railway rolling stock cables having special fire performance -
Thin wall - Part 1: General requirements

EN 50334, Marking by inscription for the identification of cores of electric cables

EN 60332-1-2, Tests on electric and optical fibre cables under fire conditions - Part 1-2: Test for
vertical flame propagation for a single insulated wire or cable - Procedure for 1 kW pre-mixed flame

EN 60811 (all parts), Electric and optical fibre cables - Test methods for non-metallic materials

EN 61034-2, Measurement of smoke density of cables burning under defined conditions - Part 2: Test
procedure and requirements

EN 62230, Electric cables - Spark-test method
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No terms and definitions are listed in this document. e
ISO and IEC maintain terminological database & tafardization at the following addresses:

3 Terms and definitions

— ISO Online browsing pIatforrP: avaie2 s://www.iso.org/obp

— |EC Electropedia: ava&\&@fwwweiectropedia.orqi
.

\\\"9‘1‘\ eneral

The cables shall conform to the applicable general requirements given in EN 50306-1.2020 and to the
specific requirements of this Part 2.

Conformity with the requirements shall be checked by inspection and by the tests given in Table 4.
4.2 Marking and code designation
4.21 Marking of cable

Cables shall be marked with the following:

— Manufacturer's name;
— EN reference;

— Voltage rating (Up);

— Conductor size;
— A code designation according for use of the cable (see 4.2.2).

For example:

XYZ ENS50306-2 300V 1x15 M
The marking shall conform to the requirements of EN 50306-1:2020, Clause 5.

4.2.2 Code Designation
The following letters shall be used as a code to identify the suitability of a particular cable with the

Hazard Level 3 of EN 45545-1, and to indicate performance levels relating to low temperature and to
oil and fuel resistance:

Hazard Level EN 45545-1 HL3

— low temperature / oil resistance C
— extra low temperature / oil resistance F
— low temperature / extra oil and fuel resistance J

— extra low temperature / extra oil and fuel resistance M
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4.3 Core identification 00((\

4.3.1 Single core cables

The colour of the cores shall be white unless othe %@d in the particular sections.

The colour shall be clearly identifiable Durablhty shall be checked by the test given in
10.1 of EN 50305:2020.

Conformity with these reqﬁ&\(\ll be verified by visual examination.

4.3.2 cables

Corgs with EN 50306-2:2020 are used as components of multicore and multipair cables,
50306-3:2020 or EN 50306-4:2020. In such cases the identification of the individual core in
Qca le or a pair shall be by numbers.

he numbers shall be printed in a colour, which contrasts with the core colour. The numbers on
individual cores shall be spaced at a maximum of 25 mm apart.

The marking by numbers shall conform to EN 50334, unless otherwise specified, and conformity shall
be checked by visual examination and measurement.

4.4 Rated voltage

The rated voltage recognized for the purposes of this standard shall be
Up /U = 300/300 V

NOTE See EN 50355 and EN 50343 for further information.
4.5 Construction

4.5.1 Conductor
The conductor shall conform to the requirements given in Table 1. The wires shall be tin coated
annealed copper.

When tested in accordance with EN 10002-1, the minimum elongation of conductors shall be 10 %.

4.5.2 Insulation system

The insulation system shall be manufactured from material as defined in 3.1 of EN 50306-1:2020 and
shall meet the requirements of Clause 5 of this Part 2. The insulation shall be applied by extrusion.
The insulation thickness shall conform to the specified value given in Table 1 and determined in
accordance with EN 50306-1:2020, Annex A.
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Table 1 — Requirements for constructior O(“

\\\\'@

1 2 3 4 bo L 6
Conduct | Number x Conductor Min“\ erall diameter Max.
or nominal diameter resistanc
nominal diameter ’< nes e of
cross- | (indicative) . a s of conducto
section of wire \(\ insulatio rat 20 °C
G\\ n at any
point
L 3
mma2 mm mm mm Q/km
. \H\Q min. max. min max.
‘0‘.5' 19x0,18 0,80 0,95 0,18 1,15 1,45 40,1
0,75 19 x 0,22 0,95 1,15 0,18 1,35 1,65 26,7
37 x 0,16
1,0 19 x 0,26 1,05 1,30 0,18 1,40 1,80 20,0
37 x0,18
1,5 19 x 0,30 1,40 1,60 0,22 1,90 2,30 13,7
37 x 0,23
2,5 19 x 0,40 1,80 2,00 0,28 2,45 2,85 8,21
37 % 0,30
5 Tests
5.1 Definitions relating to tests
The definition of Type (T), Sample (S) and Routine (R) tests is as given in EN 50306-1:2020, Clause
3.
NOTE Tests classified as Sample (S) or Routine (R) could be required as part of any approval schemes.

It is recommended for the type approval for the full range (or a restricted range) of cables given in
Table 1 two cables should be tested, one with the minimum overall diameter and one with the

maximum overall diameter of the range defined.

5.2 Voltage test

The test shall be carried out in accordance with EN 50305:2020, 6.2.1, using either an AC or DC

voltage and the following conditions:

— sample length 20 m

— voltage (AC) 2kV

— voltage (DC) 4,8 kV

— duration of application

5 min
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— testtemperature (20 +5) °C 00(“

At the conclusion of the test there shall be no breakdown of th Q.

5.3 Insulation resistance \)g

The test shall be carried out at 20 “C@j‘% in accordance with EN 50305:2020, 6.4.1 and
6.4.2. .

The values obtained shall& |®w those given in columns 2 and 3 of Table 2.
5.4 Dielectri ot

carried out in accordance with EN 50305:2020, 6.8, using the following conditions:

The‘V
.
\XQ . Water temperature (20 + 5) °C

— minimum breakdown voltage (AC) 4 kV

At the conclusion of the test there shall be no breakdown below the minimum voltage.

5.5 Spark test

The test shall be carried out in accordance with EN 50305:2020, 6.5 and EN 62230, using one of the
following conditions:

a) AC (50 Hz):

< 0,25 mm tabulated insulation thickness 3,0 kV

0,25 mm < 0,35 mm tabulated insulation thickness 4,0 kV
b) impulse:

< 0,25 mm tabulated insulation thickness 8,0 kV

0,25 mm < 0,35 mm tabulated insulation thickness 8,0 kV
c) DC:

< 0,25 mm tabulated insulation thickness 4,5 kV

0,25 mm < 0,35 mm tabulated insulation thickness 6,0 kV
d) High frequency:

< 0,25 mm tabulated insulation thickness 4,5 kV

0,25 mm < 0,35 mm tabulated insulation thickness 4,5 kV

5.6 DC stability

The test shall be carried out in accordance with EN 50305:2020, 6.7, using the following conditions:

— water temperature (85+2)°C

— voltage test (DC) 300V
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— duration of immersion and application of voltage (240 £ 2 00@\

)h
At the conclusion of the test there shall be no breakdown of theé@m.

5.7 Strippability and adhesion of insulation “%; ductor

The tests shall be carried out in accorda ey% 0305:2020, 5.5.1 and 5.5.2.

The insulation shall strip easj frG
The force required to ¢ uﬂ

.

d of the test specimen.

ductor to slip inside the insulation shall be between the limits given

Table 2 — Test requirements

‘ 3 4 5 6
\\\, ‘Eonductor Insulation | Insulation | Minimum Load on Strippability force for
nominal resistance | resistance load for the needle | adhesion of insulation to
cross- for1 kmat | for1 kmat | dynamic for the conductor
section 20°C 90 °C cut- abrasion
through resistance
min. min. min. max.
mm?2 MQ MQ N N N
0,5 600 0,30 60 6 7 45
0,75 500 0,25 60 7 8 60
1,0 500 0,25 65 8 12 70
1,5 400 0,20 80 9 15 90
2,5 400 0,20 100 11 25 150

5.8 Hot set test
NOTE This test is only applicable to cross-linked materials (see 3.1 of EN 50306-1:2020).

The test shall be carried out in accordance with EN 60811-507, using the following conditions:
— temperature (200 + 3) °C

— time under load 15 min
— echanical stress 20 N/cm?2

The maximum elongation shall be:
— 100 % under load,

— 25% after unloading.

10
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5.9 Long term ageing - Thermal endurance go((\

The test shall be carried out in accordance with EN 50305 20 ﬁ
specimen, in accordance with EN 50305:2020, 7.2. 4 n

electrical failure of a given
ed using a voltage test duration

of 1 min.
The time to reach the end-point of the test s@t less than 20 000 hours, when determined by
extrapolation to a temperature of‘1

5.10 Mineral oil resist

The test shall &ut in accordance EN 50305:2020, 8.1, using the following conditions:

[ IRM 902
WA
\\ temperature (100 + 2) °C
— duration24 h

test after treatment
— 15kV

— 49 Hzto61Hz
— duration1 min

At the conclusion of the test there shall be no breakdown of the insulation.

5.11 Fuel resistance

The test shall be carried out in accordance with EN 50305:2020, 8.1, using the following conditions:
treatment:
— type of liquid IRM 903

— temperature (70x2)°C
— duration168 h

test after treatment

— 15kV
— 49 Hzto61Hz
— duration1 min

At the conclusion of the test there shall be no breakdown of the insulation.

5.12 Acid and alkali resistance

The test shall be carried out in accordance with EN 50305:2020, 8.2, using the following conditions:
treatment:

— type of acid: N-Oxalic acid solution
— type of alkali: N-Sodium hydroxide solution

11
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— temperature (23 +2)°C 0(“\
— duration168 h 66 .
test after treatment Og
— 15kV Qa'
(4
L
— 49 Hzto61Hz \\\(\

— duration1 min

®

.
\\\.‘\Qw Pressure test at high temperature

The test shall be carried out in accordance with EN 50305:2020, 7.5, using the following conditions:
— temperature (125 2)°C

— weight as test method

— duration4 h

— test after treatment 1,5 kV, 49 Hz to 61 Hz
— duration1 min

At the conclusion of the test there shall be no breakdown of the insulation.

5.14 Dynamic cut through

The test shall be carried out in accordance with EN 50305:2020, 5.6, using the following conditions:
— temperature (20+2)°C

— rate of application of load 1 N/sec

The mean value, from the four measurements, of the load required to cut-through the insulation shall
not be less than that given in column 4 of Table 2.

5.15 Notch propagation

The test shall be carried out in accordance with EN 50305:2020, 5.3, using a voltage test duration of 1
min.

At the conclusion of the test there shall be no breakdown of the insulation.

5.16 Heat Shrinkage

The test shall be carried out in accordance with EN 50305:2020, 7.6, using the following conditions:
— temperature (150 £ 2) °C

— duration1 h

At each end of the sample the insulation shrinkage shall not exceed 1,5 mm.

12
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5.17 Blocking of cores 0((\

The test shall be carried out in accordance with EN 50305:202@%us| the following conditions:
— temperature (150 +2) °C

— duration6 h Qa'\)g

-
.
At the conclusion of the test @&asily separate from the mandrel and from each other, and
there shall be no damage i r layer.

5.18 Bendin

low temperature

be carried out at (-40 + 2) °C in accordance with EN 60811-504.

Tue\e‘
\XQ %t conclusion of the test there shall be no cracks in the insulation.

19 Abrasion resistance

The test shall be carried out in accordance with EN 50305:2020, 5.2.
The test shall be carried out with a load on the needle as given in column 5 of Table 2.

The mean number of cycles from the four measurements shall be greater than or equal to 150, with a
minimum of 100 cycles for any individual measurement.

5.20 Pliability

The test shall be carried out in accordance with EN 50305:2020, 5.4, using the mandrel diameters and
loads given in Table 3, and the following conditions:

preconditioning:

— temperature (80t 2)°C
— load 1/2 x maximum permitted applied load during test

storage:
— time 72 h

— temperature (20 2)°C
— relative humidity (50 £ 5) %

The angle after recoil shall not be greater than that given in Table 3.

13
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Table 3 — Pliability test requirements r O(“
Conductor Mandrel diameter iceb sRecoil angle

nominal cross-
section

’Qa (max.) (max.)
mm2 ' arn N degree
5(‘)%(‘\ 7 11 40
7% 8 12 40
1,0 8 12 45
1,5 10 15 45

3\
\\\"\,Q ‘\ 2,5 13 20 45

5.21 Ozone resistance

The test shall be carried out in accordance with EN 50305:2020, 7.4.1, using either Method A or
Method B, as given below.

The choice of test method A or B may be made by the supplier.
Method A:

concentration (%) (250 to 300) x 10~4
test temperature (25+2)°C
test duration 24 h
test after treatment
1,5kV
49 Hz to 61 Hz
1 min
test requirement no cracks or breakdown

Method B:
concentration (%) (200 £ 50) x 10-6

test temperature 40+ 2)°C
relative humidity (%) 55+ 5
test duration 72 h
test after treatment
1,5 kV
49 Hz to 61 Hz
1 min

14
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test requirement no cracks or breakdown 0@

5.22 Stress cracking test

eo:
The test shall be carried out in accordance with EN&@Q, 7.7.
n

At the conclusion of the ageing period there o cracks in the insulation, either before or after
the unwinding and re-bending prec

There shall be no breakdo f \ sulation in the subsequent voltage withstand test.
5.23 Fire perf ce

The‘& able shall conform to the requirements given in EN 50306-1:2020, 8.1, 8.2.3 and 8.3.

ulation system shall conform to the requirements of EN 50306-1:2020, Clause 9.

.
Ao
\\ Table 4 — Schedule of tests

1 2 3 4 5 6
Ref No Test Categor Test method given in Requirements
EN (Sub)
clause
1 Electrical tests
1.1 Electrical resistance of conductors T,8 EN 50305 6.1 Table 1
1.2 Voltage test on complete cable T,8 EN 50305 6.2.1 5.2
1.3 Dielectric strength T EN 50305 6.8 54
1.4 Spark test R EN 50305 6.5 5.5
1.5 DC stability T EN 50305 6.7 5.6
1.6 Insulation resistance  at 20 °C T,8 EN 50305 6.4.1 5.3 and Table 2
at90 °C T EN 50305 6.4.2 5.3 and Table 2
2 Provisions covering constructional and
dimensional characteristics
2.1 Checking of conformity with
constructional provisions T,8 EN 50306- Inspection 3.5 and 6 of
1 EN 50306-1:2020
2.2 Conductor material and construction T,8 EN 50306- Inspection and 4.5.1 and Table 1
2 measurement
23 Insulation
(a) Application S EN 50306- | Inspection and 6.2.2 of
1 manual test EN 50306-1:2020
(b) Thickness T,8 EN 50306- | A.1 Table 1
1
(c) Concentricity T,8 EN 50306- | A.1.3 6.2.3 of
1 EN 50306-1:2020
2.4 Overall diameter T,8 EN 50306-1 | 6.7 Table 1
25 Cable identification and marking T,8 EN 50306-2 | Inspection and 4.2.1and 4.3.1
measurement
2.6 Durability of identification T,8 EN 50305 10.1 5.3 of

EN 50306-1:2020
15
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e

1 2 3 4
Ref No Test Categor Test n%od\n’en in Requirements
.
y of test e given in @
\)@4 (Sub)
a, clause
3 Tests on insulation system a"
3.1 Strippability of insulation \(\ T,8 EN 50305 5.5.1 57
3.2 Adhesion of ingul tion@ onductors T,8 EN 50305 55.2 5.7 and Table 2
33 * T.S EN 60811- 5.8
507
4 \ Whg term ageing T EN 50305 7.2 59
. Mineral oil resistance T EN 50305 8.1 5.10
p
.6 Fuel resistance T EN 50305 8.1 511
3.7 Acid and alkali resistance T EN 50305 8.2 512
3.8 Pressure test at high temperature T EN 50305 7.5 513
3.9 Dynamic cut-through T,8 EN 50305 5.6 5.14
3.10 Notch propagation T,8 EN 50305 5.3 5.15
3.1 Shrinkage T,8 EN 50305 7.6 5.16
3.12 Blocking of cores T EN 50305 10.2 517
3.13 Bending test at low temperature T EN 60811- 5.18
504
3.14 Abrasion resistance T EN 50305 52 5.19
3.15 Pliability T EN 50305 54 5.20
3.16 Ozone resistance T EN 50305 7.4.1 5.21
3.17 Stress cracking T EN 50305 7.7 5.22
4 Fire performance tests
4.1 Flame propagation:
(a) single cable T,8 EN 60332- - 4.23 and 8.1 of
1-2 EN 50306-1:2020
(b) bunched cable T EN 50305 9.1.2 4.23 and 8.2.3 of
EN 50306-1:2020
4.2 Halogen-Free / Determination of halogens— | T, S EN 50305 Annex:
El tal test
emental tes Fand G
43 Smoke emission T EN 61034-2 | - 4.23 and 8.3 of
EN 50306-1:2020
4.4 Toxicity of insulation system T EN 50305 9.2 4.23 and 9 of
EN 50306-1:2020

a According to EN 50306-2 unless otherwise specified.

b Applicable if the material is cross-linked.

16
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