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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
ELECTRONIC POWER CONVERTERS FOR FIXED INSTALLATIONS -

Part 1: General requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp.’sing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promnte inter. ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ti.’'s ehd and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Teci.ical Xeports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publicatior.’s)"). Their
preparation is entrusted to technical committees; any IEC National Committee interested in th » subject dealt with
may participate in this preparatory work. International, governmental and non-governmenta: ~rganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inter. ationa. Organization for
Standardization (ISO) in accordance with conditions determined by agreement betwc 2n th . twe organizations.

The formal decisions or agreements of IEC on technical matters express, as i 2@rly s pussible, an international
consensus of opinion on the relevant subjects since each technical commii. e his representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationai us=2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made tr.en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C-mn.’ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their natior.a. anu regional publications. Any divergence between
any IEC Publication and the corresponding national or reg nnal »ublication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatior hodl'ies.

All users should ensure that they have the laic=t dition of this publication.

No liability shall attach to IEC or its dire :ito''s, .employees, servants or agents including individual experts and
members of its technical committees end . -C lational Committees for any personal injury, property damage or
other damage of any nature whatshev.r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicetion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No. rativ 2 references cited in this publication. Use of the referenced publications is
indispensable for the corr=ct ap . !ication of this publication.

IEC draws attention ‘v ‘he jossibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes ‘0 pcition concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of .. 2"Jdate of publication of this document, IEC had not received notice of (a) patent(s), which
may be requirc ' to imple.nent this document. However, implementers are cautioned that this may not represent
the latest inf-rma._on, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not k= he'd responsible for identifying any or all such patent rights.

IEC 62£90 has been prepared by IEC technical committee 9: Electrical equipment and systems
for raiweys. It is an International Standard.

Thiz _.aocument, in conjunction with the other parts of IEC 62590, cancels and replaces
1-C 62589:2010 and the former IEC 62590:2019.

This document includes the following significant technical changes with respect to
IEC 62589:2010 and the former IEC 62590:2019:

a) Split into common requirements and special requirements for different converters;

b) Interface Model for the different systems connected;

c) Split into circuits with their requirements like insulation coordination;

d) Energy efficiency addressed.
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The text of this International Standard is based on the following documents:

Draft Report on voting

9/3160/FDIS 9/3206/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developud in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avoilav'e
at www.iec.ch/members_experts/refdocs. The main document types developed by (EC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 62590 series, published under the general title Rail'vay applications
— Electronic power converters for fixed installations, can be found on the IEZ w3bsite.

Future documents in this series will carry the new general title as cited av.ove . Tiuies of existing
documents in this series will be updated at the time of the next edi*ion.

The committee has decided that the contents of this document 'vill remain unchanged until the
stability date indicated on the IEC website under webstore.ic...civ in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn, or

e revised.
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INTRODUCTION

Semiconductor converters for traction power supply differ from other converters for industrial
use due to special electrical service conditions and due to the large range of load variation and
the peculiar characteristics of the load.

For these reasons the IEC 60146 series does not fully cover the requirements of railway
applications and the decision was taken to have a specific series of standards for this use.

Specific requirements for the design of converter transformers for fixed installations of railway
applications are specified in IEC 62695.

This document defines common vocabulary and requirements. Other parts will cover dificrer:
applications. The whole series is listed below. Requirements in the specific parts.have rioiity
over this document.

IEC 62590-1, Railway applications — Electronic Power Converters for fixed insta'lations — Part 1:
General requirements

IEC 62590-2-1, Railway applications — Electronic Power Converters ‘or Sxed installations
Part 2-1: DC traction applications — Uncontrolled rectifiers

IEC 62590-2-2, Railway applications — Electronic Power Co.2v~rters for fixed installations
Part 2-2: DC traction applications — Controlled converters

IEC 62590-3-1, Railway applications — Fixed instalictiors — Electronic power converters
Part 3-1: AC traction applications — Electronic powzi co..»pensators

IEC 62590-3-2, Railway applications — Electronic Power Converters for fixed installations
Part 3-2: AC traction applications — Static fre 1ueixcy converters
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RAILWAY APPLICATIONS -
ELECTRONIC POWER CONVERTERS FOR FIXED INSTALLATIONS -

Part 1: General requirements

1 Scope

This part of IEC 62590 specifies the common requirements and definitions for all power
converter applications in fixed installations for power supply of railway systems.

This document applies to fixed installations of following electric traction systems:

e railway networks,

e metropolitan transport networks including metros, tramways, trolleyhuses and fully
automated transport systems, magnetic levitated transport systems, eleotric 1>ad systems.

This document applies to AC/DC converters, DC converters and Al Coi.verters. Converters for
improvement of power quality and for energy saving are also include.'

Converters connected to electric traction systems feeding 3AC, - AC or DC systems for auxiliary
purpose are not in the scope of this document but some as))ects such as insulation coordination
and railway specific conditions can be referred to.

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. ra. dated references, only the edition cited applies.
For undated references, the latest-=auition of the referenced document (including any
amendments) applies.

IEC 60071-1, Insulation co-ordina‘ion — Part 1: Definitions, principles and rules

IEC 60364-1, Low-voltac2 e ac’/ical installations — Part 1: Fundamental principles, assessment
of general characteristic.. definitions

IEC 60529, Degrees ¢ “protection provided by enclosures (IP Code)

IEC 60664-1, i.2sulation coordination for equipment within low-voltage supply systems — Part 1:
Principles, re xuirements and tests

IEC 6L/ 21 (all parts), Classification of environmental conditions
'EC 00850, Railway applications — Supply voltages of traction systems

IEC 61000-2-12, Electromagnetic compatibility (EMC) — Part 2-12: Environment — Compatibility
levels for low-frequency conducted disturbances and signalling in public medium-voltage power
supply systems

IEC 61936-1, Power installations exceeding 1 kV AC and 1,5 kV DC — Part 1: AC
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