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INTERNATIONAL ELECTROTECHNICAL COMMISSION

POWER TRANSFORMERS -

Part 11: Dry-type transformers

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /0 is to promote

this end and in addition to other activities, IEC publishes International Standards, Yechqnical ‘§pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (heye eferred Yo as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natis W\ i

in the subject dealt with may participate in this preparatory work. {
governmental organizations liaising with the IEC also participate in this arat orates cIoser

2) The formal decisions or agreements of IEC on technical matters e ¢ posgible, an international
consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fo and aré accepted by IEC National
Committees in that sense. While all reasongable efforts are hat the technical content of IEC
Publications is accurate, IEC cannot be which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity i s i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence
between any IEC Publication and the corre ional er regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking pgoced oydl and cannot be rendered responsible for any
equipment declared to b

6) All users should ensure tha

7) No liability shal amployees, servants or agents including individual experts and
members of its te atfonal Committees for any personal injury, property damage or
other damage of an S ether direct or indirect, or for costs (including legal fees) and
expenses arising out 1 i ge of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn e references cited in this publication. Use of the referenced publications is
indispensab ation of this publication

9) Attentio o the pyssibility that some of the elements of this IEC Publication may be the subject of
patent held responsible for identifying any or all such patent rights

International IEC 60076-11 has been prepared by IEC technical committee 14

Power transformer

This standard cancels and replaces IEC 60726 (1982) and its amendment 1 (1986).

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

FDIS Report on voting
14/476/FDIS 14/484/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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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 lightning impulse and switching impulse testing — Power transformers
and reactors

Part 5: Ability to withstand short-circuit

Part 6: Reactors 1

Part 7: Loading guide for oil-immersed power transformers !

Part 8: Application guide

Part 10: Determination of sound levels

Part 10-1: Determination of transformer and reactor sound levels

Part 11: Dry-type transformers

Part 12: Loading guide for dry-type power transforme

Part 13: Self protected liquid filled transformers

Part 14: Guide for the design and applicatio ' power transformers
using high-temperature insulation i

Part 15: Gas-filled-type power tra

The committee has decided that the 3 ublication will remain unchanged until

2006. At this date, the publication will h
* reconfirmed;

* withdrawn;

* replaced by a revise Q

* amended. 6

N

1 Under consideration.
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POWER TRANSFORMERS -

Part 11: Dry-type transformers

1 Scope

This part of IEC 60076 applies to dry-type power transformers (including auto-transformers)
having values of highest voltage for equipment up to and including 36 kV and at least one
winding operating at greater than 1,1 kV. The standard applies | construction
technologies.

This standard does not apply to:

— gas-filled dry type transformers where the gas is not air;
— single-phase transformers rated at less than 5 kVA,;
— polyphase transformers rated at less than 15 kVA;

— instrument transformers (see IEC 60044 and IE
— starting transformers;
— testing transformers;

— voltage regulating transform

— small power transfag

Where |IEC stan do
t

transformers, this

pecial consideration.

ansformers mentioned above or for other special
able as a whole or in parts.

The follg documents are indispensable for the application of this document.
For dated anlythe edition cited applies. For undated references, the latest edition
of the referens nt (including any amendments) applies.

IEC 60050 (all parts), International electrotechnical vocabulary (IEV)

IEC 60071 (all parts), Insulation co-ordination

IEC 60076-1:1993, Power transformers — Part 1: General
Amendment 1 (1999)

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

IEC 60076-3, Power transformers — Part 3: Insulation levels, dielectric tests and external
clearances in air
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IEC 60076-5, Power transformers — Part 5: Ability to withstand short-circuit
IEC 60076-10, Power transformers — Part 10: Determination of sound levels
IEC 60085, Thermal evaluation and classification of electrical insulation

IEC 60270, High-voltage test techniques — Partial discharge measurements

IEC 60332-3-10, Tests on electric cables under fire conditions — Part 3-10: Test for vertical
flame spread of vertically-mounted bunched wires or cables — Apparatus

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

IEC 60905:1987, Loading guide for dry-type power transformers

IEC 61330, High-voltage/low voltage prefabricated substations

3 Terms and definitions

For the purpose of this part of IEC 60076, the fol

31

dry-type transformer
transformer of which the magnetic ci
liquid

gs are not immersed in an insulating

3.2
totally enclosed dry-

transformer in an fn-p
3.3

enclosed dry-type

4 Service conditi

4.1 General

The requirements of IEC 60076-1 apply to dry-type transformers only in so far as they are
referred to in this standard.

4.2 Normal service conditions
4.2.1 General

Unless otherwise stated, the service conditions in 4.2.2 to 4.2.6 apply. When transformers are
required to operate outside the normal service conditions, de-rating in accordance with 11.2
and/or 11.3 applies.
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4.2.2 Altitude

A height above sea level not exceeding 1 000 m.

4.2.3 Temperature of cooling air
The temperature of cooling air not exceeding:

40 °C at any time;
30 °C monthly average of the hottest month;
20 °C yearly average.

and not below:

—25 °C in the case of outdoor transformers;

-5 °C in the case of indoor transformers.

where the monthly and yearly averages are as defined in 3.

4.2.4 Wave-shape of supply voltage

symmetrical.

4.2.6 HumidityQ

4.4 Provision for unusual service conditions

The purchaser shall identify in his enquiry any service conditions not covered by the normal
service conditions in 4.2. Examples of such conditions are:

— high or low ambient temperature outside the limits prescribed in 4.2.3;

— restricted ventilation;

— altitude in excess of the limit prescribed in 4.2.2;

— damaging fumes and vapours;

— steam;

— humidity in excess of the limit prescribed in 4.2.6;

— dripping water;

— salt spray;
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— excessive and abrasive dust;

— high harmonic content of the load current;

— distortion of the supply voltage waveform;

— fast transient overvoltages over the limits prescribed in 12.1 and Clause 21;

— associated power factor correction and method of capacitor switching to limit inrush
current;

— superimposed DC current;
— seismic qualification which would otherwise require special considerations in the design;

— extreme mechanical shock and vibrations;

agreement between the supplier and purchaser.

Supplementary requirements, within defined limits, for the rat
designed for other than normal service conditions listed in™
cooling air or altitude above 1 000 m are given in 11.2 and

4.5 Transport and storage conditions

All transformers shall be suitable for
down to —25 °C.

The supplier shall be informed of antj€i
during transportation to site.

5 Tappings

The requiremen pplies. The preferred tapping range is either:

+5 % in steps o
or

6 Connections

Unless otherwise specified by the purchaser, transformer connections shall be Dyn with clock
hour figure 5 or 11 in accordance with Clause 6 of IEC 60076-1. The neutral connection shall
be capable of carrying full phase rated current.

7 Ability to withstand short circuit

Transformers shall fulfil the requirements in IEC 60076-5. If the purchaser requires a test to
demonstrate this fulfilment, this shall be stated in the contract.
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