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Foreword

The text of the International Standard IEC 60077-2:1999, prepared by IEC TC 9, Electric
railway equipment, together with the common modifications prepared by SC 9XB,
Electromechanical material on board of rolling stock, of Technical Committee CENELEC
TC 9X, Electrical and electronic applications for railways, was submitted to the Unique
Acceptance Procedure and was approved by CENELEC as EN 60077-2 on 2002-03-01.

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) 2003-03-01

- latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2005-03-01

This Part 2 shall be read in conjunction with EN 60077-1.

In this European Standard the common modifications to the International Standard are
indicated by a vertical line in the left margin of the text.

Subclauses, tables and figures which are additional to those in IEC 60077-2 are prefixed "Z".

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 ZA are normative and annex B is informative.
Annex ZA has been added by CENELEC.
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This docum
ent is a preview

 generated by EVS



- 3 - EN 60077-2:2002

Contents

Introduction ............................................................................................................................6
1 Scope ................................................................................................................................6
2 Normative references.........................................................................................................7
3 Definitions..........................................................................................................................7

3.1 Components .............................................................................................................7
3.2 Component parts ......................................................................................................8
3.3 Operational features ...............................................................................................10

4 Classification ...................................................................................................................13
5 Characteristics .................................................................................................................13

5.1 List of characteristics ..............................................................................................13
5.2 Type of component .................................................................................................13
5.3 Rated and limiting values for the main circuit ..........................................................13

5.3.1 General .....................................................................................................13
5.3.2 Rated voltages ..........................................................................................14
5.3.3 Rated currents ..........................................................................................14
5.3.4 Rated time constants (for d.c. switchgear) ................................................14
5.3.5 Rated power factor (for a.c. switchgear)....................................................14

5.4 Operational frequency classes................................................................................15
5.5 Component categories............................................................................................15
5.6 Electric control circuits ............................................................................................15
5.7 Pneumatic control circuits .......................................................................................16
5.8 Manual control ........................................................................................................16
5.9 Electric auxiliary circuits..........................................................................................16
5.10 Pneumatic auxiliary circuits.....................................................................................16
5.11 Peak arc voltages ...................................................................................................16

6 Product information..........................................................................................................17
6.1 Nature of information ..............................................................................................17

6.1.1 Component documentation .......................................................................17
6.1.2 Other information ......................................................................................18

6.2 Marking ..................................................................................................................18
6.3 Instructions for storage, installation, operation and maintenance............................18

7 Normal service conditions................................................................................................18
8 Constructional and performance requirements ................................................................18

8.1 Constructional requirements ...................................................................................18
8.1.1 Terminals and connecting capacity ...........................................................18
8.1.2 Bonding terminal .......................................................................................19

This docum
ent is a preview

 generated by EVS



EN 60077-2:2002 - 4 -

8.2 Performance requirements .....................................................................................19
8.2.1 Operating conditions .................................................................................19
8.2.2 Temperature rise.......................................................................................20
8.2.3 Operation following inactivity.....................................................................20
8.2.4 Electromagnetic compatibility (EMC).........................................................20
8.2.5 Acoustic noise emission............................................................................20
8.2.6 Dielectric properties ..................................................................................20
8.2.7 Switching overvoltages .............................................................................21
8.2.8 Operational performance capability...........................................................21
8.2.9 Ability to withstand vibration and shock .....................................................23
8.2.10 Ability to withstand short-time current........................................................23

9 Tests................................................................................................................................23
9.1 Kinds of tests ..........................................................................................................23
9.2 Verification of constructional requirements .............................................................24
9.3 Type tests...............................................................................................................24

9.3.1 Test sequences.........................................................................................24
9.3.2 General test conditions .............................................................................24
9.3.3 Test sequence I: general performance characteristics ..............................25
9.3.4 Test sequence II: ability to withstand vibration and shock .........................26
9.3.5 Test sequence III: critical currents.............................................................27
9.3.6 Test sequence IV: climatic conditions .......................................................27
9.3.7 Test sequence V: other tests.....................................................................28

9.4 Routine tests...........................................................................................................28
9.4.1 General .....................................................................................................28
9.4.2 Mechanical operation ................................................................................28
9.4.3 Measurement of resistance or impedance.................................................28
9.4.4 Air-tightness (for pneumatic components) .................................................28
9.4.5 Dielectric withstand ...................................................................................28
9.4.6 Check on the setting and operation of protective equipment and relays

(calibration) ...............................................................................................28

Annex A (normative) Correspondence between auxiliary contacts and steady states
of switchgear....................................................................................29

Annex B (informative) Bibliography .....................................................................................31
Annex ZA (normative) Normative references to international publications with their

corresponding European publications ..............................................32

This docum
ent is a preview

 generated by EVS



- 5 - EN 60077-2:2002

Figures
Figure A.1   Relationship between auxiliary contacts and steady states of switchgear .........30

Tables
Table 1   Rated time constants .............................................................................................14
Table 2   Temperature rise limits and temperature limits ......................................................20
Table 3   Operational performance capability for category A1 component ............................22
Table 4   Operational performance capability for category A2 component ............................22
Table 5   Operational performance capability for category A3 component ............................23
Table 6   Operational performance capability for category A4 component ............................23
Table 7   List of test sequences ............................................................................................24
Table 8   Tolerances on test values......................................................................................25

This docum
ent is a preview

 generated by EVS



EN 60077-2:2002 - 6 -

Introduction

This product standard is Part 2 of the EN 60077 series of product standards:
Railway applications - Electric equipment for rolling stock
- Part 1: General service conditions and general rules,
- Part 2: Electrotechnical components - General rules,
- Part 3: Electrotechnical components - Rules for d.c. circuit-breakers,
- Part 4: Electrotechnical components - Rules for a.c. circuit-breakers,
- Part 5: Electrotechnical components - Rules for HV fuses.

This document has used IEC 60077-2 as its base and its form and structure have been
modified to take account of already existing European Standards covering related subjects.

1 Scope

In addition to the rules given in EN 60077-1, this European standard provides general rules
for all electrotechnical components installed in power circuits, auxiliary circuits and control
circuits, etc., on rolling stock.

NOTE Certain of these rules may, after agreement between user and manufacturer, be used for
electrotechnical components installed on vehicles other than rail rolling stock such as mine locomotives,
trolleybuses, etc.

The purpose of this standard is to adapt the general rules given in EN 60077-1 to all
electrotechnical components for rolling stock, in order to obtain uniformity of requirements
and tests for the corresponding range of components.

Electrotechnical components are mainly switchgear and controlgear, irrespective of their
control, including also relays, valves, resistors, fuses, etc.

NOTE The incorporation of electronic components or electronic sub-assemblies into electrotechnical
components is now common practice. Although this standard is not applicable to electronic equipment, the
presence of electronic components does not provide a reason to exclude such electrotechnical components from
the scope.
Electronic sub-assemblies should comply with the relevant standard.

This standard states
a) the characteristics of the components,
b) the constructional and performance requirements with which components have to comply,
c) the tests intended to confirm compliance of the components with these characteristics

under these service conditions, and the methods to be adopted for these tests,
d) the information to be marked on, or given with the apparatus.

This standard does not cover industrial electrotechnical components which comply with their
own product standard. In order to ensure satisfactory operation of these components for
rolling stock, this standard should be used to specify only the particular requirements for
railway application. In that case, a specific document should state the additional
requirements with which the industrial components are to comply, e.g.
- to be adapted (for example for control voltage, environmental conditions, etc.), or
- to be installed and used such that they do not have to endure specific railway conditions,

or
- to be additionally tested to prove that these components can withstand satisfactorily the

railway conditions.
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2 Normative references

NOTE Normative references to international publications are listed in annex ZA (normative).

3 Definitions

For the purposes of this part of EN 60077, the definitions given in clause 3 of EN 60077-1,
together with the following additional definitions, apply.

NOTE The definitions are also given to be used as reference terminology for the other parts of this series of
standards, as well as for other particular documents.

3.1 Components

3.1.1
active electrical component
simple device or assembly of devices which, in response to a control signal, executes a
function or various inseparable functions by changing their state, for which the control or the
function is electrical (e.g. contactor, relay, etc.)

3.1.2
passive electrical component
simple device or assembly of devices which are not included in the active electrical
components group and have at least one electrical function (e.g. mounting insulator,
permanent connection, resistor, capacitor, etc.)

3.1.3
switchgear and controlgear
a general term covering switching devices and their combination with associated control,
measuring, protective and regulating equipment, also assemblies of such devices and
equipment with associated interconnections, accessories, enclosures and supporting
structures  [IEV 441-11-01]

3.1.4
switchgear
a general term covering switching devices and their combination with associated control,
measuring, protective and regulating equipment, also assemblies of such devices and
equipment with associated interconnections, accessories, enclosures and supporting
structures, intended in principle for use in connection with generation, transmission,
distribution and conversion of electric energy  [IEV 441-11-02]

3.1.5
controlgear
a general term covering switching devices and their combination with associated control,
measuring, protective and regulating equipment, also assemblies of such devices and
equipment with associated interconnections, accessories, enclosures and supporting
structures, intended in principle for the control of electric energy consuming equipment
[IEV 441-11-03]

3.1.6
switching device
a device designed to make or break the current in one or more electric circuits
[IEV 441-14-01]

NOTE A switching device may perform one or both of these operations.
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