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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ROTATING ELECTRICAL MACHINES -

Part 4-1: Methods for determining electrically excited
synchronous machine quantities from tests

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization con risi 1
all national electrotechnical committees (IEC National Committees). The object of IEC is to bro.:ote
international co-operation on all questions concerning standardization in the electrical and elertro:ic fie 1s. To
this end and in addition to other activities, IEC publishes International Standards, Technica, spe.ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrea 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, goverxmental and non-
governmental organizations liaising with the IEC also participate in this preparation. |EC ~a laborates closely
with the International Organization for Standardization (ISO) in accordance with co. dition  determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as r.»iurly ¢s possible, an international
consensus of opinion on the relevant subjects since each technical commiti e bis representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international 's~.=2nd are accepted by IEC National
Committees in that sense. While all reasonable efforts are made t. ens 're that the technical content of IEC
Publications is accurate, IEC cannot be held responsible far tk=2 we/ in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C.mm.tees undertake to apply IEC Publications
transparently to the maximum extent possible in their natione’ and regional publications. Any divergence
between any IEC Publication and the corresponding natio. al o regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of cor formity. Independent certification bodies provide conformity
assessment services and, in some areas, acct oS ) |[EC marks of conformity. IEC is not responsible for any
services carried out by independent certificatian ou:zs.

All users should ensure that they have the la*est edition of this publication.

No liability shall attach to IEC or its ¢ recior=, employees, servants or agents including individual experts and
members of its technical committees anu 'EC National Committees for any personal injury, property damage or
other damage of any nature wk~tsover, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the chlicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 'lormauve references cited in this publication. Use of the referenced publications is
indispensable for the ~zrrec. application of this publication.

Attention is drawn tc the )ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall ~ot be held responsible for identifying any or all such patent rights.

Internationial 3tandard IEC 60034-4-1 has been prepared by IEC technical committee 2:
Rotating machinary.

IET ©2724-4-1 first edition cancels and replaces the third edition of IEC 60034-4 published in
200c. This edition constitutes a technical revision.

12is publication includes the following significant technical changes with respect to
IEC 60034-4 edition 3:

a) improvement of several procedures with respect to evaluation of quantities;

b) deletion of uncommon procedures;

c) applicability of procedures for permanent magnet machines.
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The text of this International Standard is based on the following documents:

CDV Report on voting
2/1829/CDV 2/1869/RVC

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

NOTE A table of cross-references of all IEC TC 2 publications can be found on the IEC TC 2 dashboard ¢ the
IEC website.

The committee has decided that the contents of this document will remain unchanged ui til the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the d. “a rolated to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

IMPORTANT - The ‘colour inside' logo on the cc ‘er naye of this publication indicates
that it contains colours which are considere! 0 be useful for the correct
understanding of its contents. Users should thererore print this document using a
colour printer.
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ROTATING ELECTRICAL MACHINES -

Part 4-1: Methods for determining electrically excited
synchronous machine quantities from tests

1 Scope

This part of IEC 60034 applies to three-phase synchronous machines of 1 kVA rating and
larger.

Most of the methods are intended to be used for machines having an excitatior wii.din¢ with
slip-rings and brushes for their supply. Synchronous machines with brushles.. excitation
require special effort for some of the tests. For machines with permanent magnet excitation,
there is a limited applicability of the described tests, and special precautions <hould be taken
against irreversible demagnetization.

Excluded are axial-field machines and special synchronous mac.ires such as inductor type
machines, transversal flux machines and reluctance machines.

It is not intended that this document be interpreted as re>...ig any or all of the tests
described therein on any given machine. The particular t:sts to be carried out are subject to
agreement between manufacturer and customer.

2 Normative references

The following documents are referred to in the.text in such a way that some or all of their
content constitutes requirements of this uccument. For dated references, only the edition
cited applies. For undated references the lotest edition of the referenced document (including
any amendments) applies.

IEC 60034-1:2017, Rotating elect:icar machines — Part 1: Rating and performance

IEC 60034-2-1, Rotating e.-ctr.cal machines — Part 2-1: Standard methods for determining
losses and efficiency fro.n tests (excluding machines for traction vehicles)

IEC 60051 (all parts), Cirect acting indicating analogue electrical measuring instruments and
their accessorica

3 Terms and definitions
For *he purposes of this document, the following terms and definitions apply.

120 and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |ISO Online browsing platform: available at http://www.iso.org/obp

3.1

<synchronous motors> initial starting impedance

guotient of the applied armature voltage and the sustained average armature current, the
machine being at standstill
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