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SUMMARY OF TOPICS
The following new standard is proposed:

1. UL proposes the First Edition of the Standard for Rotating Electrical Machines - Part 5:
Degrees of Protection Provided by the Integral Design of Rotating Electrical Machines
(IP code) - Classification, UL 60034-5, which is a UL-only identical adoption of IEC
60034-5: 2006 (Edition 4.1)

STP BALLOTS AND ALL COMMENTS DUE: DECEMBER 10, 2018

1. UL proposes the First Edition of the Standard for Rotating Electrical Machines - Part 5: Degrees
of Protection Provided by the Integral Design of Rotating Electrical Machines (IP code) -
Classification, UL 60034-5, which is a UL-only identical adoption of IEC 60034-5: 2006 (Edition 4.1)

RATIONALE
Proposal submitted by: Tim Evans, ULC

UL proposes the identical adoption of IEC 60034-5: 2006 (Edition 4.1), the Standard for Rotating
Electrical Machines - Part 5: Degrees of Protection Provided by the Integral Design of Rotating
Electrical Machines (IP code) - Classification, as the first edition of UL 60034-5.

The IEC Foreword has been provided for your reference in reviewing this document. However, it is not
considered to be part of the ANSI balloted material.

USNC IEC COPYRIGHT STATEMENT

All IEC Standards and Working Documents are copyrighted by the IEC. This copy, without regard to its
form or media, whether a complete copy of an IEC Standard or Working Document or extracted
portions from an IEC Standard or Working Document, retains all IEC copyrights. The conveyance of this
copy does not affect IEC copyrights or transfer any copyrights.

This copy is for the exclusive use by the recipient only in the development of USNC position(s) on the
development, evaluation, use or maintenance (including adoption by US Standards Developing
Organizations (SDOs) of this or other IEC publications. No other use is authorized. No further copying,
distribution or use of this document is authorized. Possession by others is not authorized. This
document may not be used for commercial purposes.
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Preface (UL)

This UL Standard is based on IEC Publication 60034-5: fourth edition, Rotating electrical machines - Part
5: Degrees of protection provided by the integral design of rotating electrical machines (IP code) -
Classification, as revised by Amendment 1. IEC publication 60034-5 is copyrighted by the IEC.

This UL Standard 60034-5, Standard for Safety for Rotating Electrical Machines - Part 5: Degrees of
Protection Provided by the Integral Design of Rotating Electrical Machines (IP code) - Classification, is to
be used in conjunction with the second edition of UL 60034-1, Rotating Electrical Machines - Part 1:
Rating and Performance. The requirements of UL 60034-5 where stated, amend the requirements of UL
60034-1.

These materials are subject to copyright claims of IEC and UL. No part of this publication may be
reproduced in any form, including an electronic retrieval system, without the prior written permission of UL.
All requests pertaining to the Standard should be submitted to UL.

Note — Although the intended primary application of this Standard is stated in its Scope, it is important to
note that it remains the responsibility of the users of the Standard to judge its suitability for their particular
purpose.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ROTATING ELECTRICAL MACHINES - Part 5: Degrees of protection provided by the integral
design of rotating electrical machines (IP code) — Classification

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 provides no marking procedure to indicate its approval and cannot be rendered responsible for any equipment declared to
be in conformity with an IEC Publication.

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 60034-5 has been prepared by IEC technical committee 2: Rotating
machinery.

This consolidated version of IEC 60034-5 consists of the fourth edition (2000) [documents 2/1098/FDIS
and 2/1114/RVD], its amendment 1 (2006) [documents 2/1378/CDV and 2/1400A/RVC] and its
corrigendum of June 2001.
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The technical content is therefore identical to the base edition and its amendment and has been prepared
for user convenience.

It bears the edition number 4.1.

A vertical line in the margin shows where the base publication has been modified by amendment 1.

The committee has decided that the contents of the base publication and its amendments will remain
unchanged until the maintenance result 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,

e withdrawn,

e replaced by a revised edition, or

e amended.
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ROTATING ELECTRICAL MACHINES - Part 5: Degrees of protection provided by the integral
design of rotating electrical machines (IP code) — Classification

1 Scope and object

This International Standard applies to the classification of degrees of protection provided by enclosures
for rotating electrical machines. It defines the requirements for protective enclosures that are in all other
respects suitable for their intended use and which, from the point of view of materials and workmanship,
ensure that the properties dealt with in this standard are maintained under normal conditions of use.

This standard does not specify:

* degrees of protection against mechanical damage of the machine, or conditions such as moisture
(produced for example by condensation), corrosive dust and vapour, fungus or vermin;

e types of protection of machines for use in a potentially explosive (dust, vapour) environment.

In certain applications (such as agricultural or domestic appliances), more extensive precautions against
accidental or deliberate contact may be specified.

This standard gives definitions for standard degrees of protection provided by enclosures applicable to
rotating electrical machines as regards the:

a) protection of persons against contacts with or approach to live parts and against contact with moving
parts (other than smooth rotating shafts and the like) inside the enclosure and protection of the machine
against ingress of solid foreign objects;

b) protection of machines against the harmful effects due to ingress of water.

It gives designations for these protective degrees and tests to be performed to check that the machines
meet the requirements of this standard.

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

3 Designation

The designation used for the degree of protection consists of the letters IP followed by two characteristic
numerals signifying conformity with the conditions indicated in the tables of clauses 4 and 5 respectively.

3.1 Single characteristic numeral

When it is required to indicate a degree of protection by only one characteristic numeral, the omitted
numeral shall be replaced by the letter X, for example IPX5 or IP2X.
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3.2 Supplementary letters

Additional information may be indicated by a supplementary letter following the second characteristic
numeral. If more than one letter is used, the alphabetic sequence shall apply.

3.2.1 In special applications (such as machines with open circuit cooling for ship deck installation with air
inlet and outlet openings closed during standstill), numerals may be followed by a letter indicating whether
the protection against harmful effects due to ingress of water was verified or tested for the machine not
running (letter S) or the machine running (letter M). In this case, the degree of protection in either state
of the machine shall be indicated, for example IP55S/IP20M.

The absence of the letters S and M shall imply that the intended degree of protection will be provided
under all normal conditions of use.

3.2.2 For air-cooled open machines suitable for specific weather conditions and provided with additional
protective features or processes (as specified in clause 10), the letter W may be used.

3.3 Example of designation

P 4 4

Characteristic letters

First characteristic numeral (see table 2)

Second characteristic numeral (see table 3)

IEC
su3200

4 Degrees of protection — First characteristic numeral
4.1 Indication of degree of protection

The first characteristic numeral indicates the degree of protection provided by the enclosure to persons
and to the parts of the machine inside the enclosure.

Documents

Document Sharing Hub

Copyright UL
Provided by IHS Markit under license with UL Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: UL 60034-5 BULLETIN 2018


http://www.avadocuments.com/doc/ul-60034-5-bulletin-2018
http://www.avadocuments.com/doc/ul-60034-5-bulletin-2018

SUBJECT 60034-5 -8- OCTOBER 26, 2018

Table 2 gives, in the third column, brief details of objects which will be ‘excluded’ from the enclosure for
each of the degrees of protection represented by the first characteristic numeral.

The term ‘excluded’ implies that a part of the body, a tool or a wire held by a person, either will not enter
the machine or, if it enters, that adequate clearance will be maintained between it and the live parts or
dangerous moving parts (smooth rotating shafts and the like are not considered dangerous).

The third column of table 2 also indicates the minimum size of solid foreign objects which will be excluded.
4.2 Compliance to indicated degree of protection

Compliance of an enclosure with an indicated degree of protection implies that the enclosure will also
comply with all lower degrees of protection in table 2. In consequence, the tests establishing these lower
degrees of protection are not required, except in case of doubt.

4.3 External fans

The blades and spokes of fans external to the enclosure shall be protected against contact by means of
guards complying with table 1.

Table 1 — Test requirements for guards

Protection of machine Test
IP1X 50 mm sphere test
IP2X to IP6X Finger test

For the test, the rotor shall be slowly rotated, for example by hand when possible.
Smooth rotating shafts and similar parts are not considered dangerous.

4.4 Drain holes

If the machine is provided with drain holes, the following shall apply:

— drain holes intended normally to be open on site shall be kept open during testing;

— drain holes intended normally to be closed on site shall be kept closed during testing;

— if machines with protection IP3X or IP4X are intended to be run with open drain holes, the drain holes
may comply with protection IP2X;

— if machines with protection IP5X are intended to be run with open drain holes, the drain holes shall
comply with protection 1P4X.
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