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INTERNATIONAL ELECTROTECHNICAL COMMISSION

POWER TRANSFORMERS -

Part 1: General

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprlising
all national electrotechnical committees (IEC National Committees). The object of IEC is te  promote
international co-operation on all questions concerning standardization in the electrical and electranic-fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical~Sp€cificafjons,
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as |‘IEC
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intergsted
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., IEC/ collaborates clpsely
ith the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatjonal
cpnsensus of opinion on the relevant subjects since each technical commitiee has representation fron all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Nafjonal
ommittees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
ublications is accurate, IEC cannot be held responsible for the“way in which they are used or for] any
isinterpretation by any end user.

order to promote international uniformity, IEC Nationak'Committees undertake to apply IEC Publications
tlansparently to the maximum extent possible in their national and regional publications. Any divergence
tween any |IEC Publication and the corresponding natiohal or regional publication shall be clearly indicated in
the latter.

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

Il users should ensure that they have the\latest edition of this publication.

o liability shall attach to IEC or itsdirectors, employees, servants or agents including individual expertq and
embers of its technical committees and IEC National Committees for any personal injury, property damage or
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)| and
penses arising out of thespublication, use of, or reliance upon, this IEC Publication or any other| IEC
ublications.

ttention is drawn to the \Normative references cited in this publication. Use of the referenced publicatiops is
dispensable for the €orrect application of this publication.

ttention is drawn ‘to)the possibility that some of the elements of this IEC Publication may be the subjdct of
tent rights. IEC shall not be held responsible for identifying any or all such patent rights.

Intefnational Standard IEC 60076-1 has been prepared by IEC technical committee 14: Pqwer

third edition cancels and replaces the second edition published in 1993, and its

Amendment 1(1999). It is a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

— addition of a definition of harmonic content;

— addition of a subclause on transport;

— addition of functional method of specification;

— addition of connection symbols for single phase transformers;
— addition of safety and environmental requirements;

— addition of requirements for liquid preservation systems;
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— addition of a clause on DC currents;

— addition of vacuum, pressure and leak tests on tanks;

— the requirements formerly in Annex A are now incorporated in the text and Annex A is
now an informative checklist;
— informative annexes have been added on facilities for condition monitoring and
environmental and safety considerations.
The text of this standard is based on the following documents:
FD:S Rvpuﬁ. OTlT VUﬁIIH
14/675/FDIS 14/682/RVD
Fullfinformation on the voting for the approval of this standard can be found in_the report on
votipg indicated in the above table.
Thig publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
A lipt of all parts of the IEC 60076 series can be found, under-the general title Pqwer
tranisformers, on the IEC website.
The| committee has decided that the contents of this publication will remain unchanged pntil
the |stability date indicated on the IEC web site under(’http://webstore.iec.ch” in the ¢lata
relajed to the specific publication. At this date, the publication will be

econfirmed,

vithdrawn,

eplaced by a revised edition, or
hmended.
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1

This

POWER TRANSFORMERS -

Part 1: General

Scope

pnrf of |IEC 60076 appline to three phgcn and cinglo phgcn power transformers (ihr‘lll

ding

autd
suc

hav
still

Thig
mou

For
this
in th

Wth IEC standards do not exist for such cate@ories of transformers (in particular transfor

-transformers) with the exception of certain categories of small and special transforn
N as:

single-phase transformers with rated power less than 1 kVA and three-phaseftransforn
ess than 5 kVA;

ransformers, which have no windings with rated voltage higher than 1 000°V;
nstrument transformers;

raction transformers mounted on rolling stock;

starting transformers;

esting transformers;

welding transformers;

bxplosion-proof and mining transformers;

ransformers for deep water (submerged) applications.

ng no winding exceeding 1000 V for industrial applications), this part of IEC 60076
be applicable either as a whole or in part.

standard does not address the.requirements that would make a transformer suitablg
nting in a position accessible toythe general public.

part is applicable only to’'the extent in which it is specifically called up by cross-referg
e other standard. Such standards exist for:
eactors in general’(IEC 60076-6);

iry-type transformers (IEC 60076-11);
belf-protected transformers (IEC 60076-13);
jas-filled power transformers (IEC 60076-15);

- 1ransformers for wind turbine applications (IEC 60076-16);

hers

ers

mer
may

for

those categories of poweértransformers and reactors which have their own IEC standafrds,

nce

traction transformers and traction reactors (IEC 60310);
converter transformers for industrial applications (IEC 61378-1);
converter transformers for HVDC applications (IEC 61378-2).

At several places in this part it is specified or recommended that an 'agreement' should be
reached concerning alternative or additional technical solutions or procedures. Such
agreement is made between the manufacturer and the purchaser. The matters should
preferably be raised at an early stage and the agreements included in the contract
specification.
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2 Normative references

The following referenced documents are indispensable for the application 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.

IEC 60076-2, Power transformers — Part 2: Temperature rise for liquid-immersed transformers

IEC 60076-3:2000, Power transformers — Part 3: Insulation levels, dielectric tests and external
clearances in air

IEC|60076-5:2006, Power transformers — Part 5: Ability to withstand short circuit
IEC|{60076-10:2001, Power transformers — Part 10: Determination of sound levels
IEC|60076-11:2004, Power transformers — Part 11: Dry-type transformers
IEC|60137:2008, Insulated bushings for alternating voltages above 1000 V
IEC|60214-1:2003, Tap-changers — Part 1: Performance requirements and test methods

IEC|60296:2003, Fluids for electrotechnical applications < Unused mineral insulating oilg for
tranisformers and switchgear

IEC|60721-3-4:1995, Classification of environmental conditions — Part 3: Classificatiop of
groups of environmental parameters and their. severities — Section 4: Stationary use at pon-
weatherprotected locations

ISO[9001:2008, Quality management systems — Requirements
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La

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

TRANSFORMATEURS DE PUISSANCE -

Partie 1: Généralités

AVANT-PROPOS

ur objet de favoriser la coopération internationale pour toutes les questions de normalisation-dan

&galement aux travaux. La CEI collabore étroitement avec I'Organisation Internationale®de Normalisation (
selon des conditions fixées par accord entre les deux organisations.

Commission Electrotechnique Internationale (CEl) est une organisation mondiale de normalislation
cpmposée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEl)~La QEI a

les

domaines de I'électricité et de I'électronique. A cet effet, la CEl — entre autres activités — publié . des Nofmes
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications ‘accessiblgls au
blic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de la CEI"). Leur élaboration .est confiée 4 des
cpmités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité\ peut participer| Les
ganisations internationales, gouvernementales et non gouvernementales, en liaison avec la CEl, particjpent

S0),

s décisions ou accords officiels de la CEl concernant les questions techniques)représentent, dans la mgsure

du possible, un accord international sur les sujets étudiés, étant donné que.les Comités nationaux de I4 CEIl

intéressés sont représentés dans chaque comité d’études.

s Publications de la CEI se présentent sous la forme de recommandations internationales et sont agrgées

cpmme telles par les Comités nationaux de la CEI. Tous les efforts¢raisonnables sont entrepris afin que |4 CEl

s|lassure de I'exactitude du contenu technique de ses publications;la CEl ne peut pas étre tenue respon
I'éventuelle mauvaise utilisation ou interprétation qui en estdaite par un quelconque utilisateur final.

nfationales ou régionales correspondantes doivent étre\indiquées en termes clairs dans ces derniéres.

CEIl elle-méme ne fournit aucune attestationsde~conformité. Des organismes de certification indépen

able

ans le but d'encourager I'uniformité internationale, les Comités nationaux de la CEl s'engagent, dans todte la
esure possible, a appliquer de fagon transparente .les, Publications de la CEl dans leurs publicaftions
nptionales et régionales. Toutes divergences entre toutes Publications de la CEl et toutes publications

ants

fopurnissent des services d'évaluation de conformité et, dans certains secteurs, accedent aux marquejs de

cpnformité de la CEI. La CEIl n'est resporsable d'aucun des services effectués par les organismep de

certification indépendants.

us les utilisateurs doivent s'assurer gu'ils sont en possession de la derniére édition de cette publication.

ucune responsabilité ne doit é&tre “imputée a la CEIl, a ses administrateurs, employés, auxiliaire
andataires, y compris ses exp€rts particuliers et les membres de ses comités d'études et des Co
nptionaux de la CEIl, pour tout prejudice causé en cas de dommages corporels et matériels, ou de tout
dommage de quelque nature ‘gue ce soit, directe ou indirecte, ou pour supporter les colts (y compris les

tpute autre Publication.dela CEI, ou au crédit qui lui est accordé.

référencées est abligatoire pour une application correcte de la présente publication.

attention est)attirée sur le fait que certains des éléments de la présente Publication de la CEl peuvent

de brevets.et'de ne pas avoir signalé leur existence.

arme internationale CEI 60076-1 a été établie par le Comité d'études 14 de la

Tramsformateurs de puissance
o Hateus—aeptHssahn -

5 ou
nités
hutre
frais

justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de la CEl qu de

attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications

faire

bjet de droits de brevet. La CEIl ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

CEI:

Cette troisieme édition annule et remplace la deuxiéme édition, publiée en 1993, et son
Amendement 1 (1999). Elle constitue une révision technique.

Cette édition contient les modifications techniques significatives suivantes par rapport a
I'édition précédente:

ajout de la définition du contenu harmonique;

ajout d'un paragraphe relatif au transport;

ajout d'une méthode fonctionnelle de spécification;

ajout de symboles de connexion pour les transformateurs monophasés;
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