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Fig.1 Longitudinal force balance of vehicle
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Fig.2  Emulation system for drive cycle
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Tab.1 EPA evaluation index for drive cycle
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Fig.3 Speed requirement according to speed index (UDDS)
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Fig.4 Torque requirement according to torque index (UDDS)
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Fig.5 Power requirement according to power index (UDDS)
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Fig.6  Torque requirement according to power index (UDDS)
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Fig. 8 Speed tracking system based actuator
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Fig.9  Motor of vehicle and actuator
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Dynamic load emulation for electric vehicle powertrain
based on error tolerance control

HE Cheng-kun"?, WANG Li-fang' , ZHANG Zhong-shi' , ZHANG Jun-zhi’

(1. Key Laboratory of Power Electronics and Electrical Drives, Institute of Electrical Engineering,
Chinese Academy of Sciences, Beijing 100190, China; 2. University of Chinese Academy of Sciences,
Beijing 100190, China; 3. State Key Laboratory of Automotive Safety and Energy,
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Abstract: Dynamic load emulation for electric vehicle powertrain is an economical and efficient technology for the
testing, researching and developing of powertrain, battery and energy management strategy of electric vehicles in a
laboratory. But the problem that how to coordinate emulation accuracy and complexity of controller needs to be dealt
with for large-scale application. In this paper, the evaluation of engine dynamic test bench is refered to design the
tolerance-error boundary of dynamic load emulation. A proper controller is designed according to the boundary. Ex-
periments are conducted to test the designed controller. The experimental results show that the error tolerance con-
troller can meet the requirements of economic evaluation of electric vehicles and it is effective and simple.

Key words: dynamic load emulation; powertrain; error tolerance control; electric vehicle; drive cycle



