. Australian
AS 60034.2.2:2023 HANBARD STANDARDS

Rotating electrical machines

Part 2.2: Specific methods for determining separate losses of large
machines from tests — Supplement to AS 60034.2.1 (IEC 60034-2-2:2010,

(ED. 1.0) MOD)

Documents

AVA Document Sharing Hub

Full document details: AS 60034.2.2-2023


http://www.avadocuments.com/doc/as-60034-2-2-2023
http://www.avadocuments.com/doc/as-60034-2-2-2023

AS 60034.2.2:2023

This Australian Standard ® was prepared by EL-009, Rotating Electrical Machinery. It was
approved on behalf of the Council of Standards Australia on 10 October 2023.

This Standard was published on 27 October 2023.

The following are represented on Committee EL-009:

Airconditioning & Refrigeration Equipment Manufacturers Association of Australia
Australian Industry Group

Department of Industry, Science and Resources

Engineers Australia

Fan Manufacturers Association of Australia and New Zealand

This Standard was issued in draft form for comment as DR AS 60034.2.2:2023.

Keeping Standards up-to-date

Ensure you have the latest versions of our publications and keep up-to-date about
Amendments, Rulings, Withdrawals, and new projects by visiting:
www.standards.org.au

ISBN 978 1 76139 395 2 Documents

Document Sharing Hub

Full document details: AS 60034.2.2-2023


http://www.standards.org.au
http://www.avadocuments.com/doc/as-60034-2-2-2023
http://www.avadocuments.com/doc/as-60034-2-2-2023

AS 60034.2.2:2023

Rotating electrical machines

Part 2.2: Specific methods for determining
separate losses of large machines from tests —
Supplement to AS 60034.2.1 (IEC 60034-2-2:2010,
(ED. 1.0) MOD)

Originated as part of AS 1359.33—1983.
Previous edition AS 1359.102.1—1997.
Revised and redesignated as AS 60034.2.2:2023.

© IEC Geneva Switzerland 2023 — All rights reserved
© Standards Australia Limited 2023

All rights are reserved. No part of this work may be reproduced or copied in any form or by any means,
electronic or mechanical, including photocopying, without the written permission of either the IEC or the
publisher, unless otherwise permitted under the Copyright Act 1968 (Cth). If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please see the contact details
on the back cover or the contact us page of the website for further information.

Documents

Document Sharing Hub

Full document details: AS 60034.2.2-2023


http://www.avadocuments.com/doc/as-60034-2-2-2023
http://www.avadocuments.com/doc/as-60034-2-2-2023

AS 60034.2.2:2023 ii

Preface

This Standard was prepared by the Standards Australia Committee EL-009, Rotating Electrical
Machinery. to supersede AS 1359.102.1—1997, Rotating electrical machines —General requirements,
Part 102.1: Methods for determining losses and efficiency—General.

The objective of this document is to establish additional methods of determining separate losses and to
define an efficiency for large rotating electrical machines, supplementing AS 60034.2.1. These methods
apply when full-load testing is not practical and result in a greater uncertainty.

The specific methods described are the following:

(@ Calibrated-machine method.
(b) Retardation method.
(9 Calorimetric method.

This document is an adoption with national modifications and has been reproduced from
IEC 60034-2-2:2010 (ED. 1.0), Rotating electrical machines - Part 2-2: Specific methods for determining
separate losses of large machines from tests - Supplement to IEC 60034-2-1.

The modifications are additional requirements and are set out in Appendix ZZ, which has been added at
the end of the source text.

Appendix ZZ lists the modifications to IEC 60034-2-2:2010 (ED. 1.0) for the application of this document
in Australia.

As this document has been reproduced from an International document, the following apply:
(1) In the source text “this part of IEC 60034” should read “this document”.
(ii) A full point substitutes for a comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards that are identical adoptions of international
normative references may be used interchangeably. Refer to the online catalogue for information on
specific Standards.

The terms “normative” and “informative” are used in Standards to define the application of the
appendices or annexes to which they apply. A “normative” appendix or annex is an integral part of a
Standard, whereas an “informative” appendix or annex is only for information and guidance.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ROTATING ELECTRICAL MACHINES -

Part 2-2: Specific methods for determining
separate losses of large machines from tests —
Supplement to IEC 60034-2-1

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). 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. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) 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 certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use 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 IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60034-2-2 has been prepared by IEC technical committee 2:
Rotating machinery.

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

FDIS Report on voting
2/1585/FDIS 2/1595/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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NOTE A table of cross-references of all IEC TC 2 publications can be found in the IEC TC 2 dashboard on the
IEC website.

The committee has decided that the contents of this amendment and the base publication will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.
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ROTATING ELECTRICAL MACHINES -

Part 2-2: Specific methods for determining
separate losses of large machines from tests —
Supplement to IEC 60034-2-1

1 Scope

This part of IEC 60034 applies to large rotating electrical machines and establishes additional
methods of determining separate losses and to define an efficiency supplementing
IEC 60034-2-1. These methods apply when full-load testing is not practical and result in a
greater uncertainty.

NOTE In situ testing according to the calorimetric method for full-load conditions is recognized.
The specific methods described are:

Calibrated-machine method.

Retardation method.

Calorimetric method.

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 60034-1, Rotating electrical machines — Part 1: Rating and performance

IEC 60034-2-1, Rotating electrical machines — Part 2-1: Standard methods for determining
losses and efficiency from tests (excluding machines for traction vehicles)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60034-1 and
IEC 60034-2-1 apply, as well as the following.

31

calibrated machine

machine whose mechanical power input/output is determined, with low uncertainty, using
measured electrical output/input values according to a defined test procedure

3.2

calibrated-machine method

method in which the mechanical input/output to/from an electrical machine under test is
determined from the measurement of the electrical input/output of a calibrated machine
mechanically coupled to the test machine

3.3

retardation method

method in which the separate losses in a machine under test are deduced from the

measurements of the deceleration rate of its rotating components when only thes
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3.4

calorimetric method

method in which the losses in a machine are deduced from the measurements of the heat
generated by them

3.5

thermal equilibrium

the state reached when the temperature rises of the several parts of the machine do not vary
by more than a gradient of 2 K per hour

[IEV 411-51-08]
4 Symbols
In addition to the symbols in IEC 60034-2-1, the following apply.

4.1 Quantities

A is an area, m2,

C is the retardation constant, kg m2 min2,

p is the specific heat capacity of the cooling medium, J/(kg K),
h is the coefficient of heat transfer, W/(m?2 K),

J is the moment of inertia, kg m2,

n is the speed, min—1,

P.g is the excitation power supplied by a separate source, W,

Py is the constant loss, W,

Py is the electrical power, excluding excitation, W,

Pg is the excitation power, W,

Pg, is theiron loss, W,

Py, is the friction and windage loss, W,

P, is the short-circuit loss, W,

Ppech is the mechanical power, W,

Pt is the total loss, W,

0 is the volume rate of flow of the cooling medium, m3/s,
t is the time, s,

v is the exit velocity of cooling medium, m/s,

Ap is the difference between the static pressure in the intake nozzle and ambient

pressure, N/m2,

A6 is the temperature rise of the cooling medium, or the temperature difference
between the machine reference surface and the external ambient temperature, K,

is the per unit deviation of rotational speed from rated speed,
P is the density of the cooling medium, kg/m3,
6 is the temperature, °C.

4.2 Subscripts
irs for inside reference surface,
ers  for outside reference surface,
E for exciter,
c for the cooling circuit, Documents
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