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Modeling and Prediction of Conducted Interference of

Electric VVehicle Motor Drive System

LIU Songlin, YANG Tianfan, ZHI Yongjian, MIN Jianjun
( CRRC Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: EMI suppression of high voltage DC end of motor drive system is one of the key technical problems in EMC design
of electric vehicles. At present, EMI suppression for this port is usually based on empirical trial and error method in the industry,
which lacks a set of accurate system level EMI simulation prediction models for quantitative EMC risk assessment. This paper studies
EMI conducted interference paths of motor drive system, proposes a motor high-frequency equivalent circuit modeling method based
on vector matching method and a system equivalent interference source modeling method based on time-domain extraction method,
and establishes a conducted interference high-frequency circuit model of motor drive system. Experimental verification is carried
out based on an actual passenger car electric drive system, and the overall error between predicted results and actual strategy results
is less than 6 dB in the frequency range of 150 kHz ~ 10 MHz, which shows that the model can accurately predict the conducted
interference level before and after EMI filtering suppression in the high voltage DC end of the system, and can effectively guide the
forward EMC design of motor drive system.
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Tab. 3 Parameters of common mode equivalent circuit
model for motor

n R/ Q Lo/uH CilpF G/ Q

1 121.62 0.93 1480.21 -212.77
2 411.58 0.42 3280.12 -500.00
3 101.58 16.12 341.05 -85000.25
4 0.86 0.13 31.12 2390.31
5 6.41 0.68 -0.13 -55600.25
6 6.20 2.34 -0.06 -24400.41
7 3690.12 -35.50

8 14700.21 -23.92
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Fig. 28 Comparison between simulation and test results of
common mode voltage on LISN with EMI filter
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