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NATIONAL FOREWORD

Kéesolev Eesti standard EVS-IEC 60076-7:2009
“Joutrafod. Osa 7: Olitaitega joutrafode
koormusjuhend” sisaldab rahvusvahelise standardi
IEC 60076-7:2005 “Power transformers — Part 7:
Loading guide for oil-immersed power transformers”
identset ingliskeelset teksti.

Standardi avaldamise
Standardikeskus.

korraldas Eesti

Standard EVS-IEC 29316-7:2009 on Kinnitatud Eesti
Standardikeskuse 23. 909 késkkirjaga ja joustub
sellekohase teate av isel EVS Teataja 2009.

aasta martsikuu numbiris.

Standard on kattesaadav Ees%ndardikeskusest.
P

This Estonian Standard EVS-IEC 60076-7:2009
consists of the identical English text of the International
Standard IEC 60076-7:2005 “Power transformers —
Part 7: Loading guide for oil-immersed power
transformers”.

Estonian standard is published by the Estonian Centre
for Standardisation.

This standard is ratified with the order of Estonian
Centre for Standardisation dated 23.02.2009 and is
endorsed with the notification published in the official
bulletin of the Estonian national standardisation
organisation.

The standard is available from Estonian Centre for
Standardisation.
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Kasitlusala [\

muutuvate koormustingimuste moju trafo el e.

Seda IEC 60076 osa rakendatakse 6&% trafodele. Osa kirjeldab Umbruse muutuva temperatuuri ja

ICS 29.180 Trafod. Reaktorid

MARKUS Kaarahiju trafode kohta tuleb tootjat teavit@koormustingimuste eriparast.

Standardite reprodutseerimis- ja levitamis6igus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse slisteemi voi edastamine Ukskoik millises vormis voi
millisel teel iima Eesti Standardikeskuse poolt antud kirjaliku loata on keelatud.

Kui Teil on kiisimusi standardite autorikaitse kohta, palun votke Ghendust Eesti Standardikeskusega:
Aru 10 Tallinn 10317 Eesti; www.evs.ee; Telefon: 605 5050; E-post: info@evs.ee

Right to reproduce and distribute belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying,
without permission in writing from Estonian Centre for Standardisation.

If you have any questions about standards copyright, please contact Estonian Centre for Standardisation:
Aru str 10 Tallinn 10317 Estonia; www.evs.ee; Phone: 605 5050; E-mail: info@evs.ee
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

POWER TRANSFORMERS -

Part 7: Loading guide for oil-immersed power transformers

)\ FOREWORD
1) The Internation lectrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national ele chnical committees (IEC National Committees). The object of IEC is to promote

international co-o tion on all questions concerning standardization in the electrical and electronic fields. To
this end and in additj@R jo other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, 'cIy Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)"). Their pfegaration is entrusted to technical committees; any IEC National Committee interested
in the subject dealt withf May participate in this preparatory work. International, governmental and non-
governmental organizationSgffajsing with the IEC also participate in this preparation. IEC collaborates closely
with the International Orga jon for Standardization (ISO) in accordance with conditions determined by
agreement between the two or yzations.

2) The formal decisions or agreeme@of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the rele subjects since each technical committee has representation from all

interested IEC National Committees:
*

3) IEC Publications have the form of recmendations for international use and are accepted by IEC National
Committees in that sense. While all re able efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be responsible for the way in which they are used or for any
misinterpretation by any end user. &j

4) In order to promote international uniformity/@ National Committees undertake to apply IEC Publications
transparently to the maximum extent possibledﬁ‘their national and regional publications. Any divergence
between any IEC Publication and the correspondi tional or regional publication shall be clearly indicated in
the latter. L .

5) IEC provides no marking procedure to indicate its/ oval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Pub %n.

f

6) All users should ensure that they have the latest edition o S publication.

7) No liability shall attach to IEC or its directors, employees, s@nts or agents including individual experts and
members of its technical committees and IEC National Comnfit for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or in t, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance u this IEC Publication or any other IEC
Publications. ®/‘

8) Attention is drawn to the Normative references cited in this puincatio@Jse of the referenced publications is
indispensable for the correct application of this publication. /

9) Attention is drawn to the possibility that some of the elements of this | blication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such ent rights.

International Standard IEC 60076-7 has been prepared by IEC tech ZI committee 14: Power
transformers.

This standard cancels and replaces IEC 60354 published in 1991. This firsédition constitutes
a technical revision of the material given in IEC 60354. Details of the change{@e given in the
introduction.

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

FDIS Report on voting
14/512/FDIS 14/520/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

IEC 60076 consists of the following parts, under the general title Power transformers:

Part 1: General

Part 2: Temperature rise

Part 3: Insulation levels, dielectric tests and external clearances in air

Part 4: Guide to the lightning impulse and switching impulse testing — Power transformers
and rggctors

Part 5: Abilit withstand short circuit

Part 7: Loadin@ide for oil-immersed power transformers

Part 8: Applicatior@wide

Part 10: Determinati f sound levels

Part 11: Dry-type trans ers

The committee has decide t the contents of this publication will remain unchanged until

the maintenance result date @icated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific p@(l{pation. At this date, the publication will be

*

+ reconfirmed; {p
* withdrawn;
* replaced by a revised edition, or Q

« amended.
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INTRODUCTION

This part of IEC 60076 provides guidance for the specification and loading of power
transformers from the point of view of operating temperatures and thermal ageing. It provides
recommendations for loading above the nameplate rating and guidance for the planner to
choose appropriate rated quantities and loading conditions for new installations.

IEC 60076-2 is the basis for contractual agreements and it contains the requirements and
tests relating to temperature-rise figures for oil-immersed transformers during continuous
rated Ioadingyhould be noted that IEC 60076-2 refers to the average winding temperature
rise while thisZpgst of IEC 60076 refers mainly to the hot-spot temperature and the stated
values are pro }mnly for guidance.

§

loadings, with differ emperatures of the cooling medium, and with transient or cyclical
variation with time. Th odels provide for the calculation of operating temperatures in the
transformer, particularly temperature of the hottest part of the winding. This hot-spot
temperature is, in turn, u or evaluation of a relative value for the rate of thermal ageing
and the percentage of life ¢ med in a particular time period. The modelling refers to small
transformers, here called distré&'on transformers and to power transformers.

This part of IEC GOO%ives mathematical models for judging the consequence of different

A major change from IEC 60354:(9( is the increased use of fibre optic temperature sensors
in transformers. This has radically q’ftreased the possibilities of obtaining a proper thermal
modelling of power transformers, es ially at step changes in the load current. These
possibilities have also yielded some dif#€rences between the "oil exponent x" and the "winding
exponent y" used in this part of IEC 600?@@ in IEC 60076-2:1993, for power transformers:

« x=0,9inIEC 60076-2, and x = 0,8 in thi@ rt of IEC 60076 at ON cooling.
« y=1,6inIEC 60076-2, and y = 1,3 in this pe&af IEC 60076 at ON and OF-cooling.

For distribution transformers, the same x and y va@s are used in this part of IEC 60076 as in

IEC 60076-2. 0

This part of IEC 60076 further presents recommen%ns for limitations of permissible
loading according to the results of temperature cal @tions or measurements. These

recommendations refer to different types of loading duty = tinuous loading, normal cyclic
undisturbed loading or temporary emergency loading. recommendations refer to
distribution transformers, to medium power transformers and t e power transformers.

Clauses 1 to 7 contain definitions, common background informatioggi specific limitations for
the operation of different categories of transformers. :

Clause 8 contains the determination of temperatures, presents the mat ical models used
to estimate the hot-spot temperature in steady state and transient conditio

Clause 9 contains a short description of the influence of the tap position.

Application examples are given in Annexes B, C and E.
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1

Scope
A

This part of IE 076 is applicable to oil-immersed transformers. It describes the effect of
operation under us ambient temperatures and load conditions on transformer life.

NOTE For furnace tranrs, the manufacturer should be consulted in view of the peculiar loading profile.

(@)

2 Normative refere%s

The following referenced d ents are indispensable for the application of this document.
For dated references, only th jtion cited applies. For undated references, the latest edition
of the referenced document (mcﬂé g any amendments) applies.

IEC 60076-2:1993, Power transforn@s Part 2: Temperature rise

IEC 60076-4:2002, Power transformer@ Part 4: Guide to the lightning impulse and switching
impulse testing — Power transformers an@actors

IEC 60076-5:2000, Power transformers — P . Ability to withstand short circuit
&
3 Terms and definitions Q:

For the purposes of this document, the following terwnd definitions apply.

a1 >

distribution transformer
power transformer with a maximum rating of 2 500 kVA thre@ase or 833 kVA single-phase

3.2 /

medium power transformer
power transformer with a maximum rating of 100 MVA three-phase %3,3 MVA single-phase

3.3 =
large power transformer &:
3.4

power transformer exceeding the limits specified in 3.2 @
cyclic loading

loading with cyclic variations (the duration of the cycle usually being 24 h) which is regarded
in terms of the accumulated amount of ageing that occurs during the cycle. The cyclic loading
may either be a normal loading or a long-time emergency loading





