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Summary

Rotating electric machine test benches used for testing electric drive systems in the automotive industry consist of
different kinds of sensors and instruments for measuring and analyzing the performance of different components in
electric mobility systems. Even if rigorous, tests performed on the test bench may deliver useless results if the
measurement instruments are not configured properly. Efficiency measurements of the electric drive system in the test
bench with various speed and torque values are a critical part of analyzing the performance and quality accuracy of the
power train units of electrical vehicles (EVs). In this paper, different kinds of experiments are performed on the test
bench to calculate its efficiency, with a focus on the measurement uncertainty (MU) values at various n and M.
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Fig. 3. Experimental procedures to apply speed and torque to the inverter-fed rotating electrical machine on the test bench.

- During the test, the torque is applied in parallel with the rotational MP3(n=100M=280) 243986 24387+7 31133+85 31133469 254286 2542547 61013+73 6101359

SPGEd- MP 4 (n=3000/M=270) 3285+38 3285+36 3253+38 32653+35 2990+37 2990+35 3233+42 3233140

After the speed has been applied, the torque is applied and maintained. MP5(n=6000/M=120) 634+27 634+25 1200£27 120024 614426 6l4+24 1181427 1181425

After the measurement, the torque is set to 0 Nm and the speed is MP6(n1=12000M=30) 277+13 277+11 579413  579+11 116+13 116+11 576+13 576411

loweleckioltlipnt Summary, conclusion and future work
MeaSU rement tESt setup * Due to a new measurement setting wherein the power factor is no longer rounded to two decimal
Inverter section places, the rounding error no longer affects the MU.
Motor Load * The new measurement procedure yields only very small changes in the MU values. As before, the
=3 setting of the auto range for the MP 1/2/3 yields a better measurement uncertainty than a setting
-: c?,ﬁ?,ﬁ‘:;, i — WE using fixed ranges for current and voltage. This is because the small amount of current (IDC) is
section — measured with the MP 1/MP 2/MP 3 in the high fixed range.
1 l = : = LA | | * The new measurement setting brings a significant change in the power loss. Here, the losses are
Input DC PN P e Input AC &n usually much greater than with the previous procedure.
power Py L power P, Output power P, * The power factor listed in the CCS has a constant expanded MU of 0.0001 (values are not in the scope
Fig. 4. Graphical representation of total system input/output power dissipation for efficiency measurement of of accreditation). Compared to the old measurement procedure, the MU of the new procedure is thus
k the inverter-fed electrical machine in the test bench based on [3]. j significantly higher for MP 1/2/3 and lower for MP 5 (similar MU for MP 4 and MP 6). Thus, this
contributes significantly to a high MU for the first three measurements and to a lower MU for MP 5.
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