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Foreword

The text of the International Standard IEC 1204:1993, prepared by SC 22E, Stabilized
power supplies, of IEC TC 22, Power electronics, together with common modifications
prepared by CENELEC BTTF 64-2, was submitted to the formal vote and was approved by
CENELEC as EN 61204 on 1994-12-06.

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) 1995-12-01

_ latest date by which the national standards conflicting
with the EN have to be withdrawn (dow} 1995-12-01

For products which have complied with the relevant national standard before 1995-12-01,
as shown by the manufacturer or by a certification body, this previous standard may
continue to apply for production until 2000-12-01.

Annexes designated "normative” are part of the body of the standard.
In this standard, annexes A, B, C, D and ZA are normative.
Annex ZA has been added by CENELEC.



NORME CEl
INTERNATIONALE IEC

INTERNATIONAL 1204
STAN D ARD Premiére édition

First edition
1993-02

Dispositifs d’alimentation a basse tension,
a sortie en courant continu -
Caractéristiques de fonctionnement

et prescriptions de sécurité

Low-voltage power supply devices,
d.c. output -

Performance characteristics and
safety requirements

I EC Numéro de référence

® Reference number
CEWIEC 1204: 1993




Numéros des publications

Depuis le ter janvier 1997, les publications de la CEI
sont numérotées a partir de 60000.

Publications consolidées

Les versions consolidées de certaines publications de
la CEl incorporant les amendements sont disponibles.
Par exemple, les numéros d’édition 1.0, 1.1 et 1.2
indiquent respectivement la publication de base, la
publication de base incorporant 'amendement 1, et
la publication de base incorporant les amendements 1
et 2.

Validité de la présente publication

Le contenu technique des publications de la CEIl est
constamment revu par la CEIl afin qu'il refléte I'état
actuel de la technique.

Des renseignements relatifs a la date de re-
confirmation de la publication sont disponibles dans
le Catalogue de la CEL.

Les renseignements relatifs a des questions a I'étude et
des travaux en cours entrepris par le comité technique
qui a établi cette publication, ainsi que la liste des
publications établies, se trouvent dans les documents
ci-dessous:

¢ «Site web» de la CEI"

« Catalogue des publications de la CEI
Publié annuellement et mis a jour réguliérement
(Catalogue en ligne)*

+ Bulletin de la CEI
Disponible a la fois au «site web» de la CEl*
et comme périodique imprimé

Terminologie, symboles graphiques
et littéraux

En ce qui concerne la terminologie générale, le lecteur
se reportera & la CEl 60050: Vocabulaire Electro-
technique International (VEI1).

Pour les symboles graphiques, les symboles littéraux
et les signes d'usage général approuvés par la CEl, le
lecteur consultera la CEl 60027: Symboles littéraux a
utiliser en électrotechnique, la CEl 60417: Symboles
graphiques utilisables sur le matériel. Index, relevé et
compilation des feuilles individuelles, et la CEl 60617:
Symboles graphiques pour schémas.

* Voir adresse «site web» sur la page de titre.

Numbering

As from 1 January 1997 all IEC publications are
issued with a designation in the 60000 series.

Consolidated publications

Consolidated versions of some I[EC publications
including amendments are available. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to
the base publication, the base publication incor-
porating amendment 1 and the base publication
incorporating amendments 1 and 2.

Validity of this publication

The technical content of IEC publications is kept under
constant review by the IEC, thus ensuring that the
content reflects current technology.

Information relating to the date of the reconfirmation of
the publication is available in the |IEC catalogue.

Information on the subjects under consideration and
work in progress undertaken by the technical com-
mittee which has prepared this publication, as well as
the list of publications issued, is to be found at the
following IEC sources:

e IEC web site*

e Catalogue of IEC publications
Published yearly with regular updates
(On-line catalogue)*

» |EC Bulletin
Available both at the IEC web site* and
as a printed periodical

Terminology, graphical and letter
symbolis

For general terminology, readers are referred to
IEC 60050: /nternational Electrotechnical Vocabulary
(IEV).

For graphical symbois, and letter symbols and signs
approved by the IEC for general use, readers are
referred to publications IEC 60027: Letter symbols to
be used in electrical technology, |EC 60417: Graphical
symbols for use on equipment. [ndex, survey and
compilation of the single sheets and IEC 60617:
Graphical symbols for diagrams.

*

See web site address on title page.



NORME CEl
INTERNATIONALE IEC

INTERNATIONAL 1204
STANDARD Promirs i

1993-02

Dispositifs d’alimentation a basse tension,
a sortie en courant continu -
Caractéristiques de fonctionnement

et prescriptions de sécurité

Low-voltage power supply devices,
d.c. output -

Performance characteristics and
safety requirements

© CEI1993 Droits de reproduction réservés — Copyright — all rights reserved

Aucune partie de cette publication ne peut étre reprodutte ni No part of this publication may be reproduced or utilized in
utilisée sous quelque forme que ce soit et par aucun pro- any form or by any means, electronic or mechanical,
cédé, électronique ou mécanique, y compris la photocopie et including photocopying and microfilm, without permission
les microfilms, sans r'accord écrit de I'éditeur. in writing from the publisher.

Bureau Central de la Commission Electrotechnique internationale 3, rue de Varembé Genéve, Suisse

Commission Electrotechnique Internationale CODE PRIX
International Electrotechnical Commission PRICE CODE U
MemayHapoaHan 3nekTporexHuyeckas Komucceun
@  Pour prix, voir catalogue en vigueur

For price, see current catalogue




1204 © IEC: 1993 -3-

CONTENTS

Page

FOREWORD ...ttt et st e e st et e me s n e se e emse e cameesesssbasea s e ranenaennsnaas 7

INTRODUCTION ..ttt ettt e ss e e se e se e aeesn et s sebe sasessbs e e e s snseansssneanneans 9
Clause

B I € 7= 1= -1 OO PP PO 11

1.1 ScoPe and ODJECE ..ouiiii s 11

1.2 NOIrmMative refErenNCES .....oo i seac e s e 11

1.3 DEfiNHIONS ..ottt ettt e ee e e e e s e s na e e 13

2  Presentation of performance characteristics ... 15

3 POIOIMIANCE ..ottt e ere e ettt e eane e ee e e et te e ser et e er et e eanttae s s ran e e e e rnnneeaate 15

3.1 Rated outputs and total output POWer ... 15

3.2 Ambient operating temperature range .........cccevriiiiiii e 19

3.3 Ambient storage and transit temperature range ..o, 21

3.4 Source voltage and freQUENCY ..o 21

3.5 SOUFCE CUITENE ....eiceiieceieeeieeeiie et ee e e et st e caeeeeee e et e emme e s e e sm e s e saeessane s e resesaeas 23

3.6  Source effect (source regulation) ... 23

3.7 Load effect (load regulation) ...........cccooocvienicenerccnennn ettt ranaens 25

3.8 OQutput voltage tolerance (intrinsic error) — fixed outputs ............cccocoiiie 25

3.9 Adjustability of output voltage ... e 25

3.10 Periodic and random deviation ... e 27

3.11 Interaction effects (cross regulation) ...t 27

3.12 Temperature COeffiCient ... ... 29

3.13 Hold-up time (turn-off decay time) ... 29

3.14 Start-up time (turn-on delay time) ... 29

3.15 Turn-on (turn-off) OVershoot ... 31

3.16 Transient response to load current changes ... 31

3.17 Output overvoltage proteCtion ...t 33

3.18 Output overcurrent protection ..........ccccooveiiiiiiiniiii e 33

3.19 Mean time between failures (MTBF) ... e 35

4  Requirements for Safety . ... e 35

.1 GONEIAL...coceieiiieeee ettt bt a et bea et r ettt en ettt a e e e 35

4.2 Creepage distances, clearances and distances through insulation ............... 35

4.3  Electric Strength ..ot 35

4.4 Earth leakage CUITeNt ..........ccccooviiiiiniiiiiiii et 35

4.5  Flammability ........ocoooeoiieieieie e et 35

4.6 Thermal reQUIreMENES ...cccoiviriiiiiiieeectie st e 37

4.7  ProteCtiVe JEVICES ..uiiiiiciieiiteereie ettt e sebe e st senae e sa e s 37



1204 © IEC: 1993 -5-

Clause ‘ Page
5 Interference reqUIrEMENTS ... ittt te et e senaese s e e s e e e reeans 37
5.1 NOISE IBVEI .ot s 37
5.2  Conducted EMI ...ttt e e s 37
5.3 Radiated EMI (magnetic component) ........ccoooviiiiiiiiiiie e, 37
5.4  Input transient VOITAGE ...cooii oo e 39
6 Additional reQUIrEMENTS cooouiiiee et e 39
6.1  Remotie programming (remote CONrol) .....ccociiiiiiiiiiiiiiirre e 39
6.2 REMOLE SBNSING .uircereeeeer ettt eet it ee e see e e reenne s e sas e srae s sbesenbeenns 39
6.3 Mechanical characCteriStiCs ..., 41
6.4 Series OPeration .......ciiiiii e e s 41
6.5 Parallel operation ... e 41
6.6 Monitoring and control SigNals ... 41
7 TeSt rEQUITEMENES ..ottt st et s s s a s sa b s s srae s 41
T1 GONEIAN .ottt ettt teer e et e e et e e e e e e sane s s eanena 41
7.2 Environmental teS1S ... 43
8  Miscellaneous reqUIrEMENTS ......ccoiiiiiiiiiiiiiiec ittt s eees 43
8.1 Markings and iNStruCiONS ......ccooviiiiiiiiii e 43
ANNEXES
A Periodic and random deviation test methods ... 45
B Output overvoltage proteClion ... 51
C  Overcurrent protection CharacteriStiCs .......ccvvieeriiiiie ittt 53

D Parallel OPEration ........ocourieiereeee ettt sttt st e 55



1204 © IEC: 1993 -7~

1)

2)

3)

4)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE POWER SUPPLY DEVICES,
D.C. OUTPUT - PERFORMANCE CHARACTERISTICS
AND SAFETY REQUIREMENTS

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization
comprising all national electrotechnical committees (IEC National Committees). The object of the IEC is to
promote international cooperation on all questions concerning standardization in the electrical and
electronic fields. To this end and in addition to other activities, the IEC publishes International Standards.
Their preparation is entrusted to technical committees; any IEC National Committee interested in
the subject dealt with may participate in this preparatory work. International, governmental and
non-governmental organizations liaising with the IEC also participate in this preparation. The |EC
collaborates closely with the Internationai Organization for Standardization (ISO) in accordance with
conditions determined by agreement between the two organizations.

The formal decisions or agreements of the IEC on technical matters, prepared by technical committees on
which all the National Committees having a special interest therein are represented, express, as nearly as
possible, an international consensus of opinion on the subjects dealt with.

They have the form of recommendations for international use published in the form of standards, technical
reports or guides and they are accepted by the National Committees in that sense.

In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the |EC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

This International Standard IEC 1204 has been prepared by sub-committee 22E: Stabi-
lized power supplies, of IEC technical committee 22: Power electronics.

The text of this standard is based on the following documents:

DisS Report on Voting

22E(CO)24 22E(C0)26

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

Annexes A to D form an integral part of this standard.
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INTRODUCTION

This International Standard, based on the British Standard BS6688: 1986, has been
reworked and extended to take into account existing and forthcoming IEC standards. With
regard to safety, there was close collaboration with IEC technical committee 74, working
group 6: Safety requirements for power supplies.
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LOW-VOLTAGE POWER SUPPLY DEVICES,
D.C. OUTPUT - PERFORMANCE CHARACTERISTICS
AND SAFETY REQUIREMENTS

1 General

1.1 Scope and object

This international Standard describes a method for specifying requirements for low-voltage
power supply devices (including switching types) providing d.c. output(s) up to 200 V d.c.
at a power level of up to 30 kW, operating from a.c. or d.c. source voltages of up to 600 V.
The devices are for use within class | equipment or for free-standing operation when used
with adequate electrical and mechanical protection.

This standard is intended to cover all types of a.c. or d.c. driven units with any number of
outputs including power supply devices used in military, industrial, telecommunications
and commercial applications. Special considerations apply for medical applications and
toys.

It permits to specify a power unit to meet a particular application by the specification of
parameters at required performance levels, to establish the essential definitions related to
this type of equipment, and to establish a selection of leveis of performance. These levels
are carefully graded to enable manufacturers and users to select and specify a range of
power supply devices suitable for their application.

1.2 Normative references

The following normative documents contain provisions which, through reference in this
text, constitute provisions of this International Standard. At the time of publication, the
editions indicated were valid. All normative documents are subject to revision, and parties
to agreements based on this International Standard are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated
below. Members of IEC and ISO maintain registers of currently International Standards.

IEC 38: 1983, IEC standard voltages

IEC 68: Environmental testing

IEC 68-2-1: 1990, Environmental testing — Part 2: Tests — Test A: Cold

IEC 68-2-2: 1974, Environmental testing — Part 2: Tests — Test B: Dry heat

IEC 68-2-3: 1985, Environmental testing — Part 2: Tests — Test Ca: Damp heat, steady

state

IEC 68-2-6: 1982, Environmental testing — Part 2: Tests — Test Fc and guidance: Vibration
(sinusoidal)



1204 © |EC: 1993 -13-

IEC 68-2-27: 1987, Environmental testing — Part 2: Tests — Test Ea and Guidance: Shock

IEC 68-2-29: 1987, Environmental testing — Part 2: Tests — Test Eb and Guidance: Bump

IEC 478: Stabilized power supplies, d.c. output

IEC 478-1: 1974, Stabilized power supplies, d.c. output — Part 1: Terms and definitions

IEC 478-2: 1986, Stabilized power supplies, d.c. output — Part 2: Rating and performance

IEC 478-3: 1989, Stabilized power supplies, d.c. output — Part 3: Reference levels and
measurement of conducted electromagnetic interference (EMI)

IEC 478-4. 1976, Stabilized power supplies, d.c. output — Part 4: Tests other than
radio-frequency interference

IEC 478-5: 1993, Stabilized power supplies, d.c. output — Part 5: Measurement of the
magnetic component of the reactive near field

IEC 651: 1979, Sound level meters

IEC 664-1: 1992, Insulation co-ordination for equipment within low-voltage systems -
Part 1: Principles, requirements and tests

IEC 721: Classification of environmental conditiornis

IEC 721-3-1: 1987, Classification of environmental conditions — Part 3: Classification of
groups of environmental parameters and their severities. Storage

IEC 721-3-2: 1985, Classification of environmental conditions — Part 3: Classification of
groups of environmental parameters and their severities. Transport

IEC 801: Electromagnetic compatibility for industrial-process measurement and control
equipment

IEC 801-4: 1988, Electromagnetic compatibility for industrial-process measurement and
control equipment - Part 4: Electrical fast transient/burst requirements

IEC 950: 1991, Safety of information technology equipment, including electrical business
equipment

MIL-HDBK-217E: 1974, Reliability prediction of electronic equipment

1.3 Definitions

For the purpose of this International Standard the definitions given in IEC 950 and IEC 478-1
apply, except where redefined in this standard.



