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» Preface

This is the fourth edition of CSA C390, Test methods, marking requirements, and energy efficiency levels for
three-phase induction motors. It supersedes the previous editions, published in 1998, 1993, and 1985,
under the title Energy Efficiency Test Methods for Three-Phase Induction Motors, and Preliminary Standards
C390.1 and C390.2, published in 1982. This new edition was revised to expand the scope to cover
premium efficiency levels for 8-pole motors, update referenced standards, and update the Annexes.

CSA acknowledges that the development of this Standard was made possible, in part, by the financial
support of BC Hydro, the Canadian Electricity Association (CEC), Hydro-Québec, Manitoba Hydro, Natura:
Resources Canada (NRCan), the Ontario Ministry of Energy and Infrastructure (OMEI), and the Onta-io
Power Authority.

This Standard is considered suitable for use for conformity assessment within the stated scope f ti 2
Standard.

This Standard was prepared by the Subcommittee on the Performance of Three-Phase Inc iction
Motors, under the jurisdiction of the Technical Committee on Industrial Equipment anc' the Strategic
Steering Committee on Performance, Energy Efficiency, and Renewables, and has be~n 1rmally approved
by the Technical Committee. It will be submitted to the Standards Council of Canaa for approval as a
National Standard of Canada.

March 2010

Notes:

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

(2) Although the intended primary application of this Standard is stated in"*s Sc ype, it is important to note that it remains
the responsibility of the users of the Standard to judge its suitabi.’ty fc - their particular purpose.

(3) This publication was developed by consensus, which is defined-y C"A Folicy governing standardization — Code of
good practice for standardization as “substantial agreemer t. Cc1sensus implies much more than a simple majority,
but not necessarily unanimity”. It is consistent with this definit.c: that a member may be included in the Technical
Committee list and yet not be in full agreement with all clauses of this publication.

(4) CSA Standards are subject to periodic review, and sugy estic:s for their improvement will be referred to the appropriate
committee.

(5) All enquiries regarding this Standard, includir.y >quc ts for interpretation, should be addressed to Canadian Standards
Association, 5060 Spectrum Way, Suite 100, *1iiss ssauga, Ontario, Canada L4W 5N6.

Requests for interpretation should
(a) define the problem, making referer.e to the specific clause, and, where appropriate, include an illustrative sketch;
(b) provide an explanation of cir=timis o xces surrounding the actual field condition; and
(c) be phrased where possible to.permit a specific “yes” or “no” answer.

Committee interpretations.‘are .-~zessed in accordance with the CSA Directives and guidelines governing
standardization and are.nub. shed in CSA’s periodical Info Update, which is available on the CSA Web site at
www.csa.ca.

November 2016
(Replaces p. ix, March 2010) X
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C390-10

Test methods, marking requirements,
and energy efficiency levels for
three-phase induction motors

1 Scope

1.1

This Standard specifies the test methods and marking requirements, and references energy -« ficie. >y levels
for three-phase induction motors.

Note: The test methods contained in this Standard are not limited to specific types of motors, but whe re this Standard is
referenced in regional legislation, some specific motor types might be included or excluded from *he i< lations.

1.2
This Standard applies to three-phase induction motors rated 0.746 kW at 1<90 rom (or equivalent) and
greater.

This Standard establishes minimum efficiency levels for both NEM+ a4 IEC motor designations covered
by legislated requirements. Efficiency requirements for units ratec ior oyeration at 60 Hz are defined in
Tables 2 and 3. Efficiency requirements for units rated for operaticn ai 50 Hz are defined in Tables 4 and 5.
Note: An equivalent motor is a motor with the same torque output vt w.*h ditferent kilowatt output and speed.

1.3
In CSA standards, “shall” is used to express a requirement, 1.e., a provision that the user is obliged to
satisfy in order to comply with the standard; “shou!d” is used to express a recommendation or that which
is advised but not required; and “may” is used t> cxoress an option or that which is permissible within the
limits of the standard.

Notes accompanying clauses do not i cluc'e requirements or alternative requirements; the purpose of
a note accompanying a clause is to sepcrate irom the text explanatory or informative material.

Notes to tables and figures are co.sidcred part of the table or figure and may be written as
requirements.

Annexes are designated nc ‘riat've (mandatory) or informative (nonmandatory) to define their
application.

1.4
The values in SI (r=tric) uri'ts are the units of record for the purposes of this Standard. The values given in
parentheses:are ‘or ir.“ormation and comparison only.

2 Refurence publications
This Siandar 1 refers to the following publications, and where such reference is made, it shall be to the
eallon histeu below, including all amendments published thereto.

“SA (Canadian Standards Association)
C22.2 No. 77-95 (R2009)
Motors with inherent overheating protection

November 2016
(Replaces p. 1, March 2010) 1
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Preface

This is the fourth edition of CSA C390, Test methods, marking requirements, and energy efficiency levels for
three-phase induction motors. It supersedes the previous editions, published in 1998, 1993, and 1985,
under the title Energy Efficiency Test Methods for Three-Phase Induction Motors, and Preliminary Standards
C390.1 and C390.2, published in 1982. This new edition was revised to expand the scope to cover
efficiency levels for motors up to 500 hp, inclusion of high or premium efficiency levels, clarifications to the
testing methodology, revisions to the accuracy of the testing equipment, inclusion of uncertainties for the
measurements to be taken, and updates to the Annexes.

CSA acknowledges that the development of this Standard was made possible, in part, by the fina. cial
support of BC Hydro, the Canadian Electricity Association (CEC), Hydro-Québec, Manitoba Hydro, Mlatc-al
Resources Canada (NRCan), the Ontario Ministry of Energy and Infrastructure (OMEI), and the Catai’o
Power Authority.

This Standard is considered suitable for use for conformity assessment within the stated scope of the
Standard.

This Standard was prepared by the Subcommittee on the Performance of Three-P~ase Induction
Motors, under the jurisdiction of the Technical Committee on Industrial Equipmenc.and e Strategic
Steering Committee on Performance, Energy Efficiency, and Renewables, and ha. bee¢.i formally approved
by the Technical Committee. It will be submitted to the Standards Counc.' ¢r C:naua for approval as a
National Standard of Canada.

March 2010

Notes:

(1) Use of the singular does not exclude the plural (and vice versa) w.~en ."e sense allows.

(2) Although the intended primary application of this Standard issiated in its Scope, it is important to note that it remains
the responsibility of the users of the Standard to judge its suicabilii + for their particular purpose.

(3) This publication was developed by consensus, which is defined Ly CSA Policy governing standardization — Code of
good practice for standardization as “substantial acreement. Consensus implies much more than a simple majority,
but not necessarily unanimity”. It is consistent wit!..th..: detirition that a member may be included in the Technical
Committee list and yet not be in full agreement itr an" clauses of this publication.

(4) CSA Standards are subject to periodic review; ar 4 suygestions for their improvement will be referred to the appropriate
committee.

(5) All enquiries regarding this Standard, ixcluing requests for interpretation, should be addressed to Canadian Standards
Association, 5060 Spectrum Way, Suite ' 00, Mississauga, Ontario, Canada L4W 5N6.

Requests for interpretation shor:.!
(a) define the problem, makin ' r“fei2nce to the specific clause, and, where appropriate, include an illustrative sketch;
(b) provide an explanatioi of circainstances surrounding the actual field condition; and
(c) be phrased where r=sibi> to permit a specific “yes” or “no” answer.

Committee interpret. ‘ions 1re processed in accordance with the CSA Directives and guidelines governing
standardization and are ublished in CSA’s periodical Info Update, which is available on the CSA Web site at
www.csa.ca.

March 2010 I1X
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C390-10

Test methods, marking equirements,
and energy efficiency levels for
three-phase induction motors

1 Scope

1.1

This Standard specifies the test methods and marking requirements, and references energy < icie.:ly levels
for three-phase induction motors.

Note: The test methods contained in this Standard are not limited to specific types of motors, but whe re this Standard is
referenced in regional legislation, some specific motor types might be included or excluded from *he rcs' lations. Legislated
requirements for a given jurisdiction supersede the requirements of this Standard and neither.shou. be ( sed without the
other. See Annex D for further information on the application of these requirements.

1.2
This Standard applies to three-phase induction motors rated 0.746 \*V at 1800 rpm (or equivalent) and
greater.

This Standard establishes minimum efficiency levels for both N. MA and IEC motor designations covered
by legislated requirements. Efficiency requirements for unii..rairod tor operation at 60 Hz are defined in
Tables 2 and 3. Efficiency requirements for units rated for ~peiation at 50 Hz are defined in Tables 4 and 5.
Note: An equivalent motor is a motor with the same torque outr it bu’ with different kilowatt output and speed.

1.3
In CSA standards, “shall” is used to express a re il 2meit, i.e., a provision that the user is obliged to
satisfy in order to comply with the standard: * shculd” is used to express a recommendation or that which
is advised but not required; and “may” is (1s£d o express an option or that which is permissible within the
limits of the standard.

Notes accompanying clauses do r ot i clude requirements or alternative requirements; the purpose of
a note accompanying a clause is-to scnarate from the text explanatory or informative material.

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

Annexes are designaicd rnixrmative (mandatory) or informative (nonmandatory) to define their
application.

1.4
The values in 2! (n.=tric) units are the units of record for the purposes of this Standard. The values given in
parenthes=s are /ar information and comparison only.

2 Rceference publications
10is Swandard refers to the following publications, and where such reference is made, it shall be to the
edition listed below, including all amendments published thereto.

CSA (Canadian Standards Association)

C22.2 No. 77-95 (R2009)
Motors with inherent overheating protection

March 2010 1
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Annex D (informative)

Guideline for compliance with Canadian
(federal and provincial) energy efficiency
regulations for electric motors

Note: This Annex is not a mandatory part of this Standard. Specific details on regulatory requirements can be found in the
applicable federal and provincial regulations where motors are regulated.

D.1 Scope

This Annex is a guideline to regulatory requirements for the minimum nominal efficiency f ti.-ee-j.hase
induction motors in Canada. It clarifies the types of motors that are subject to energy efficier.zv regulation,
as this Standard applies to a wider scope of motor types than those subject to regulaticn. This Standard
was developed to provide a common motor test methodology for reference by manufacu irers, utilities, the
federal government, and provincial/territorial governments.

D.2 Jurisdiction

In Canada, the federal government and the provinces of Ontario, Bi tis1 Columbia, Nova Scotia, New
Brunswick, and Québec have implemented energy efficiency regu!=tioi .- for three-phase induction motors.
The federal Energy Efficiency Regulations apply to motors tkat a = i ported into Canada or transported
across provincial/territorial borders for the purpose of sale ur lecse. ine provincial regulations apply to

motors that are sold or leased within the provinces.

The federal regulations do not take precedence over tae provincial regulations. Therefore, a motor that
is imported into Canada and sold in a province that has nictor regulations will have to meet both the
federal and provincial requirements. The two level: of regulations are intended to be fully harmonized, but
the motor dealer should be aware that some di.=re jancies could exist.

D.3 Summary of regvlativns

D.3.1 General

The federal Regulations Amei dir. . tFe Energy Efficiency Regulations (the “Motor Amendment”) specifying
the minimum nominal efficic.xcy levels for electric motors (given in Table 2) became effective on
November 27, 1997. The N otor Amendment applies to motors manufactured on or after November 27,
1997. Explosion-proof mtors and motors contained within an integral gear assembly as defined in the
Motor Amendme:icdid not have to meet these requirements until November 27, 1999.

Provincial regu'atioiis specifying the minimum nominal efficiency levels for electric motors (given in
Table 2) came i2to effect in British Columbia and Nova Scotia on January 1, 1995; in New Brunswick on
June 1, 1¢95; and in Ontario on January 1, 1996. Québec implemented energy efficiency regulations for
electric:mo ors on September 1, 1995. The regulations apply to motors manufactured on or after the
resnective ei‘ective dates.

Acthe time of revision of this Standard, the Government of Canada and some provincial governments
were reviewing their energy efficiency regulations for electric motors with the intention of harmonizing
“hem with proposals submitted by the National Electrical Manufacturers Association (NEMA) in
cooperation with the US Department of Energy. The proposed revisions, which will include both NEMA
and equivalent IEC motors, are intended to come into effect on January 1, 2011.

March 2010 31
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