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Update No. 1
C747-09
August 2016

Note: for information about the Standards Update Service, go to shop.csa.ca or e-mail
techsupport@csagroup.org.

Title: Energy efficiency test methods for small motors — originally published October 2009

The following revisions have been formally approved:

Revised CSA C747 Sample electric motor efficiency test report (Excel spreads: =et)
New None
Deleted None

C747-09 Errata summary for Spreadsheet

The following changes have been incorporated into the spreadsh<ci to ~orrespond with the requirements

of the standard.

a) In CSA C747, Clause 6.7.5: The test shall be considere ' invalid if the dynamometer correction factor
(absolute value) is greater than 5% of the full-load tzrquc of the motor under test. The link has been
changed to reflect the change of the T, cell in toe f¢ 'mula.

b) The power factor calculations have been changed for the small three-phase motors (seldom tested
but allowed in the standard) that was only zalculated for single-phase motors. See the cells that are
affected by the changes in red color:

Efficiency = [« 207 ¥ -0.03 . 000 y/( 9549 1029y 353165 = 73.1%
I( 1.55 + -0.03 - 000 )/ ( 9549 0806 x 3550.15 =  69.9%
I« 1.03 + 040 000 )/ ( 9549 0616 )] x 356335 =  60.6%
[( 052 + SV 000 )/( 9549 0424y x 3580.7 =  42.9%
Xaxis Y axis
% Nominal power Corrected output power h Power factor
101% 0.752 (kW) 1.01 (HP) 73.1% 92.2%
76% 0.564 (kW) 0.76 (HP) 69.9% 88.8%
50% 0.373 (kW) 0.50 (HP) 60.6% 82.8%
24% 0.182 (kW) 0.24 (HP) 42.9% 70.5%
where
Tnic = mea-ured no-load motor torque with dynamometer coupled, Nem (see Clause 6.7.3)
TNieactest - Slope x (Pnyc = Priy)
wW!.2re

Slape = (Typ = Taid! (P = Pnid)

> Afew cosmetic changes including, masking cells and formulas, hiding some lines, adding new

messages to the user and reducing the number of significant digits.
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Preface

This is the second edition of CSA C747, Energy efficiency test methods for small motors. It supersedes the
previous edition, published in 1994 under the title Energy Efficiency Test Methods for Single- and Three-Phase
Small Motors.

Changes in this edition include
(a) clarification of the testing methodology;

(b) revised requirements for the accuracy of testing equipment;
(c) inclusion of measurement uncertainties; and
(d) inclusion of a reporting chart.

CSA acknowledges that the development of this Standard was made possible, in part, by the financial
support of BC Hydro, Manitoba Hydro, Hydro-Québec, Natural Resources Canada, Canadian Electricity
Association, Ontario Ministry of Energy, and Ontario 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 Performance of Small Motors, under the
jurisdiction of the Technical Committee on Industrial Equipment and the Strategic Steering Committee on
Performance, Energy Efficiency, and Renewables, and has been formally approved by the Technical
Committee. It will be submitted to the Standards Council of Canada for approval as a National Standard of
Canada.

October 2009

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 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.

(3) This publication was developed by consensus, which is defined by CSA Policy governing standardization — Code of
good practice for standardization as “substantial agreement. Consensus implies much more than a simple majority,
but not necessarily unanimity”. It is consistent with this definition 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 suggestions for their improvement will be referred to the appropriate
committee.

(5) All enquiries regarding this Standard, including requests for interpretation, should be addressed to Canadian Standards
Association, 5060 Spectrum Way, Suite 100, Mississauga, Ontario, Canada L4W 5N6.

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

Committee interpretations are processed in accordance with the CSA Directives and guidelines governing
standardization and are published in CSA’s periodical Info Update, which is available on the CSA Web site at
WWW.CSa.ca.

October 2009 I1X
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C747-09
Energy efficiency test methods for
small motors

1 Scope

1.1

This Standard specifies the test methods to be used in measuring the energy efficiency of small
direct-current (dc) and single- and three-phase alternating-current (ac) rotating motors. This Standard
includes the following motor types:

(a) capacitor, permanent-split;

(b) capacitor, capacitor-start or capacitor-run;

(c) split phase;

(d) split phase start, capacitor-run;

(e) shaded pole;

(f) reluctance;

(9) polyphase induction;

(h) dc*;

(i) permanent magnet*;

() brushless dc*; and

(k) inverter driven*.

*See Clause 4.

1.2

This Standard applies to
(a) dc and three-phase ac motors with output power rated greater than or equal to 0.186 kW and less
than 0.746 kW at 1800 RPM (or equivalent*); and
*Equivalent is defined as a motor with the same torque output but with different kilowatt output and speed.
(b) single-phase ac motors rated greater than or equal to 0.186 kW.
The test method specified in this Standard may be applied to smaller motors.

1.3

This Standard specifies quoting methods and allowable tolerances on nominal efficiency values.

1.4

This Standard applies only to motors rated as continuous duty.

1.5

Sl units of measurement should be used in the application of this Standard; however, other units may be
used for testing provided that they are used consistently.

1.6

In CSA Standards, “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; “may” is used to express an option or that which is permissible within the
limits of the standard; and “can” is used to express possibility or capability. Notes accompanying clauses
do not include requirements or alternative requirements; the purpose of a note accompanying a clause is

October 2009 1





