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Comparison of IEEE 112 and New IEC
Standard 60034-2-1
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Abstraci—This paper describes a comparative study of induc-
tion motor testing standards IEEE 112 and newly published
IEC 60034-2-1, primarily used in the United States and Europe,
respectively. TEC 60034-2-1 has been refined from its eay
sion IEC 60034-2 with reference to the IEEE 112, Six induction
motors are tested following the two standards and the results are
compared with regard to their instrumental accuracy and testing
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procedures. Power loss results are validated by the
method. A quantitative method is devised to evaluate the mea-
surement uncertainty that can be interpreted into an efficiency

leviation by quadrature addition. This paper is aimed to provide
‘aguideline on interpreting the measured machine efficien,
using these standards and to validate the new IEC standard.

Index Terms—Calorimetry, 1EC, IEEE standards, induction
motors, loss measurement.

L. INTRODUCTION

T is well known that induction motor testing standards vary
I i in their defined instrumenta-
tion accuracy. and testing procedures. Sometimes, the efficiency
value for the same motor can differ by 5% with different stan-
dards [1]. Even though the same standard is used in experi-
mental tests, the machine efficiency can still vary by more than
29 when performed in different testing sites or by different
testers [2]. Although some authors have suggesied working to-
ward a worldwide uniform standard for the testing of induction
motors [3]-{5], this is far cry from an easy task. The difficulties
are partially due to diverse sources of measurement uncertainty
and lack of accurate uncertainty estimation techniques

IEEE 112 [6] is perhaps the most widely adopted standard in
indusiry. Although it is primarily used in the United States, some
international standards are in line with it such as the Canadian
standard C390-93 (7). In Europe, the International Electrotech-
nical Commission (IEC) standard 60034-2 [8] was in use until
recently. This was a relatively easy standard to apply in practice
and required little information in determining the winding tem-
perature and stray-load loss. As a result, it suffered from high
measurement uncertainties and had been criticized for many
years [4], [91-[12]. The new standard [EC 60034-2-1 [13] was
published in November 2007 and refined from its previous ver-
sion with significant reference made to IEEE 112. In this paper,
IEEE 112 serves as a yardstick for comparison purpose.
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tally determined induction motor efficiency, each error souree’s
relative influence on the losses and ef ency can be estimated.
a realist based estimation
(RPBE) method is proposed that incorporates all the sign
cant error sources and that can be used to evaluate the overall
accuracy of loss and efficiency calculations.

A testrig is set up to directly measure the machine power loss
by the standard methods anda high-precision 30 kW calorimeter
is also employed to justify these power loss measurements. Six
‘general purpose three-phase induction motors rated between 5.5
and 150 kW are carefully tested using 034-2-1 and [EEE
112-B methods.

‘The aims of this paper are to assist in interpretations of mea-
sured efficiency data and also to check the effectiveness of
IEC 60034-2-1.

11. TEEE 112 anp IEC 60034-2-1

IEEE 112 has been widely accepted as being a milestone in
induction motor testing standards and proven to be reliable and
consistent while the newly published standard IEC 6003d-2-1
has not yet been validated in the literatu
In order to compare the two standards, three error sources
are considered here: instrumental, methodological, and human
factors. These in combination determine the overall accuracy of
power losses and efficiency of the induction motor under test.

A Instrumentation Accuracy

Without a doubt, instrumentation accuracy plays a key role in
an experimental measurement. Shown in Table [ are the insiru-
mentation accuracies specified in the two standards. It can be
seen that the new TEC standard defines nearly the same instru-
mental accuracy as the TEEE counterpart, and thus, represents
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