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Preface

This is the second edition of CSA C392, Testing of three-phase squirrel cage induction motors during
refurbishment. It supersedes the previous edition published in 2011.

Changes have been made throughout the standard. Test procedures have been reorganized for clarity.
Requirements have been updated to reflect current capability of test equipment. Requirements for test
procedures have been made mandatory. A new non-mandatory Annex has been added that describes a
method to determine efficiency estimation based on no-load tests.

CSA Group acknowledges that the development of this Standard was made possible, in part, by 1 e
financial support of BC Hydro, Canadian Electricity Association (CEA), and Hydro Québec, Indepundent
Electricity Service Operator (IESO), Manitoba Hydro, and Natural Resources Canada (NRCn).

This Standard is considered suitable for use for conformity assessment within the stat>d scope of the
Standard.

This Standard was prepared by the Subcommittee on Motor Refurbishment, unler :ne jurisdiction of
the Technical Committee on Industrial Equipment and the Strategic Steeiirg C. mmittee on
Performance, Energy Efficiency, and Renewables, and has been formally app. :cved by the Technical
Committee.

This Standard has been developed in compliance with Standard’ Council of Canada requirements for
National Standards of Canada. It has been published as aati~na. S.andard of Canada by CSA Group.

Notes:

1) Use of the singular does not exclude the plural (and vice versa) when the sense allows.

2) Although the intended primary application of this Standai .""'s stated in its Scope, it is important to note that it
remains the responsibility of the users of the Stardard to judge its suitability for their particular purpose.

3)  This Standard was developed by consensus, w':ich is defined by CSA Policy governing standardization — Code
of good practice for standardization as “subztartia, agreement. Consensus implies much more than a simple
majority, but not necessarily unanimity” It 5 consistent with this definition that a member may be included in
the Technical Committee list and yet not e i, full agreement with all clauses of this Standard.

4)  To submit a request for interpretati »n ¢ “ this Standard, please send the following information to
inquiries@csagroup.org and inc.c:de “Request for interpretation” in the subject line:

a) define the problem, mckir 4 reference to the specific clause, and, where appropriate, include an
illustrative sketch;

b)  provide an explanatic 1 of circumstances surrounding the actual field condition; and

c)  where possiblz phi se the request in such a way that a specific “yes” or “no” answer will address the
issue.

Committee inc.aretatio..s are processed in accordance with the CSA Directives and guidelines governing

standardizati  n ar.d are available on the Current Standards Activities page at standardsactivities.csa.ca.

5)  This Standud is subject to review within five years from the date of publication. Suggestions for its
imprc vement will be referred to the appropriate committee. To submit a proposal for change, please send the
fo.'~wi.g information to inquiries@csagroup.org and include “Proposal for change” in the subject line:

a, Stcndard designation (number);

b) " reievant clause, table, and/or figure number;
c) wording of the proposed change; and

d) rationale for the change.

April 2020 © 2020 Canadian Standards Association 6
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CSA C392:20
Testing of three-phase squirrel cage
induction motors during refurbishment

0 Introduction

This Standard provides guidance to electric motor service centres to assist in verifying that the
refurbishing process has maintained or enhanced electric motor (hereafter motor) efficiency. It .= alen
intended to provide a reliable evaluation of any changes in the condition of a motor, with respoct v its
efficiency, that might have resulted from its failure.

The intent of this Standard is not to prescribe which tests should be performed on anx given motor
requiring repairs; rather, it is to establish a consistent methodology for conducting.the tests described
herein. The applicability of these tests depends on the type of failure encountere.' the .epair work to
be performed, and the need to confirm that no change in efficiency has occurrcd as a result of damage
to the motor and its repair. The motor end user and the service centre si.0ula mutually determine
which tests are applicable or useful in a given situation to establish the scop > 21 testing during the
repair process.

Motor efficiency can be depreciated by the damage caused duriag mowor operation or failure mode. In
cases where the test results do not comply with the pass/fail ritc-is, it is not the intent of this Standard
to require that the motor be removed from service. Howeve - th 2 test results might assist in future
repair/replace decisions and future energy conservatiol: planning.

The tests and pass/fail criteria are standard in the motor service centre industry in North America.

There are many additional tests and inspection nic ;edures employed when refurbishing AC motors that
are not part of this Standard because the; a 2 it directly related to motor efficiency. Many of these
additional tests are available in the puhlic tio'is referenced in Clause 2 and Annex E. Not all of these
tests can or should be administered « n e ‘ery motor that is to be refurbished. It is the responsibility of
the motor service centre in consuicaticn with the end user to determine which inspections and tests are
applicable.

The tables and calculation pi xcedures, provided in this Standard to estimate the impact on motor
nominal efficiency, corain ypical data and should be used with the understanding that these
procedures are estimates hased on the information available and that actual results can vary.

1 Scop~
11
This “tandard covers integral horsepower, three-phase, alternating current, squirrel cage induction

moors rated up to 15 kV at 50/60 Hz. This Standard also covers inverter duty motors.
Note: This Standard may also be applied with discretion to products outside the scope of this Standard.

April 2020 © 2020 Canadian Standards Association 7
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1.2

The values given in Sl units are the units of record for the purposes of this Standard. The values given in
parentheses are for information and comparison only.

1.3

In this Standard, “shall” is used to express a requirement, i.e., a provision that the user is obliged to
satisfy in order to comply with the standard; “should” is used to express a recommendation or that
which is advised but not required; and “may” is used to express an option or that which is permissible
within the limits of the Standard.

Notes accompanying clauses do not include requirements or alternative requirements; the purpose of a
note accompanying a clause is to separate from the text explanatory or informative material.

Notes to tables and figures are considered part of the table or figure and may be written s
requirements.

Annexes are designated normative (mandatory) or informative (non-mandatory) to uc* ae their
application.

2 Reference publications

This Standard refers to the following publications, and where such re’2rence is made, it shall be to the
edition listed below, including amendments published thereto.

CSA Group

C22.2 No. 100-14 (R2019)
Motors and generators

C390-10 (R2015)
Test methods, marking requirements, and-cxerg efficiency levels for three-phase induction motors

EASA (Electrical Apparatus Service £ssc-iauon, Inc.)

ANSI/EASA AR100-2015
Recommended Practice for the Repair of Rotating Electrical Apparatus

EASA Technical manual S~acticn 7-2016
Stator Core Testing

EASA/AEMT (El<ctr.-al Apparatus Service Association/Association of Electrical and Mechanical Trades)

The Effect of i"2pu’</Rewinding on Motor Efficiency — EASA/AEMT Rewind Study and Good Practice
Guide to Mainta.n Motor Efficiency (2003)

IEEE \'nstitute of Electrical and Electronics Engineers)
43-,.913
IEC= Recommended Practice for Testing Insulation Resistance of Rotating Machinery

112-2004
Standard Test Procedure for Polyphase Induction Motors and Generators
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