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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ROTATING ELECTRICAL MACHINES -
Part 1: Rating and performance

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardi

all national electrotechnical committees (IEC National Committees). The obj

at|on comprlsmg

international co-operation on all questions concerning standardization in the elegtfi electronic fields. To
this end and in addition to other activities, IEC publishes International Standarg Wi ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides afte d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a qittee interested
in the subject dealt with may participate in this preparatory work. QN stal and non-
governmental organizations liaising with the IEC also participate in thi . E aborates closely
with the International Organization for Standardization (ISO) in dccorda Wi
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

Independent certification bodies provide conformity
marks of conformity. IEC is not responsible for any

patent rights. IES shall ot be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60034-1 has been prepared by IEC technical committee 2:
Rotating machinery.

This thirteenth edition cancels and replaces the twelfth edition published in 2010. It
constitutes a technical revision.

The main technical changes with regard to the previous edition are as follows:

cubciause Ghange
3.25 Shorter time to thermal equilibrium
5.5.2 Note on P-Q capability diagram for synchronous generators
6.4 Clarification added that other conditions can be agreed on
6.6 Clarification added that standstill is explicitly included; not
71 Clarification on bus transfer or fast reclosing
Capability to withstand impulse voltages in case of tQ a U converter
7.2.4 New Table 3 for identification code
7.3 Table 4 corrected to reflect current scope of/ IEC
7.5 ected1o/a ganverter
8.3.4 ase (of o ines
8.6.3.4 s and on ETD use to monitor
8.10
9.1
9.2
Note referring to IEC 60027
10.2 Information on IVIC on rating plate or in documentation
Clarification added to item f
IC code and design letter for locked-rotor apparent power on rating plate
1.1 Clarification on cross-sectional area of earthing conductor for generators
Note on grounding for small machines added
12.2 Tolerance on field current of synchronous machines added
I'I_'olerance on power factor applies also for PM synchronous machines operated directly at the
ines
Contradiction between tolerances on efficiency and on losses clarified
13.1 Changed as proposed by ACEC

Note for large generators added

13.3 Changed as proposed by ACEC
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Clause or

subclause Change
13.5 Changed as proposed by ACEC
Annex B DC power supply added

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

FDIS Report on voting
2/1857/FDIS 2/1863/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 Dire

A list of all parts of the IEC 60034 series, published under the general tit ing“electrical
machines, can be found on the IEC website.

NOTE A table of cross-references of all IEC TC 2 publications ca 2 dashboard on the

IEC website.

The committee has decided that the contents o ication will"rémain unchanged until
the stability date indicated on the IE& website fer/ "htth://wepstore.iec.ch” in the data
related to the specific publication. At i
e reconfirmed,

e withdrawn,

o replaced by a revised €dition,/or

e amended. M x

IMPORTANT - 1\32‘

on the cover page of this publication indicates
that it contains colaurs idered to be useful for the correct understanding
of its contents. Us erefdgre print this publication using a colour printer.
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ROTATING ELECTRICAL MACHINES -

Part 1: Rating and performance

1 Scope

This part of IEC 60034 is applicable to all rotating electrical machines except those covered
by other IEC standards, for example, IEC 60349.

NOTE If particular clauses of this document are modified to meet special/applicatio

machines

IEC 60034-2 (a
determining loss

integral desig electrical machines (IP code) — Classification

Q{ roa [

IEC 60034-6, Rotating’ electrical machines — Part 6: Methods of cooling (IC code)

IEC 60034-8, Rotating electrical machines — Part 8: Terminal markings and direction of
rotation

IEC 60034-12:2016, Rotating electrical machines — Part 12: Starting performance of single-
speed three-phase cage induction motors

IEC 60034-15, Rotating electrical machines — Part 15: Impulse voltage withstand levels of
form-wound stator coils for rotating a.c. machines

IEC 60034-18 (all parts), Rotating electrical machines — Part 18: Functional evaluation of
instiating insulation systems
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IEC 60034-18-41, Rotating electrical machines — Part 18-41: Partial discharge free electrical
insulation systems (Type I) used in rotating electrical machines fed from voltage converters —
Qualification and quality control tests

IEC TS 60034-25, Rotating electrical machines — Part 25: AC electrical machines used in
power drive systems — Application guide

IEC 60034-29, Rotating electrical machines — Part 29: Equivalent loading and superposition
techniques — Indirect testing to determine temperature rise

A.C. motors (IE-code)

IEC 60038, IEC standard voltages

IEC 60050-411:1996, International Electrotechnical Vocabii = ter 411: Rotating

IEC 60204-1, Safety of h
requirements

IEC 60204-11, & éctrical equipment of machines — Part 11:
Requirements foR} W voltages above 1 000V a.c. or 1500V d.c. and not
exceeding 36 kV

IEC 60335-1: similar electrical appliances — Safety — Part 1: General
requirement$

IEC 6044 y principles for man-machine interface, marking and identification
— Identificati ent terminals, conductor-terminals terminations and conductors

IEC 60664-1, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 61148, Terminal markings for valve device stacks and assemblies and for power
conversion equipment

IEC 61293, Marking of electrical equipment with ratings related to electrical supply — Safety
requirements
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CISPR 11, Industrial, scientific and medical equipment — Radiofrequency disturbance
characteristics — Limits and methods of measurement

CISPR 14 (all parts), Electromagnetic compatibility — Requirements for household appliances,
electric tools and similar apparatus

CISPR 16 (all parts), Specification for radio disturbance and immunity measuring apparatus
and methods

3 Terms and definitions

For the purposes of this document, the terms and definitions in IEC 60050 ome of which

are repeated here for convenience, and the following apply.

NOTE 1 For definitions concerning cooling and coolants, other than those in 3.7 to
made-to see IEC 60034-6.

NOTE 2 For the purposes of this document, the term ‘agreement’ mes
and purchaser’.

ISO and IEC maintain terminological databases for, i andardixation at the following
addresses:
e |EC Electropedia: available at http:

e |SO Online browsing platform: avails
3.1
rated value

quantity value assigned,
machine

Note 1 to entry: The,.rated vol
terminals. 9
[SOURCE: IEC 60 ‘

3.2

rating

set of rates g conditions
[SOURCE: 11996, 411-51-24]
3.3

rated output
value of the output included in the rating

3.4

load

all the values of the, in case of a generator, electrical and, in case of a motor, mechanical
quantities that signify the demand made on a rotating machine by an electrical circuit or a
mechanism at a given instant

[SOURCE: IEC 60050-411:1996, 411-51-01, modified:modification indicated in italics]

3.5

no-load <operation>

state of a machine rotating with zero output power (but under otherwise normal operating
conditions)
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