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Abstract : A detailed circuit level model requires a small sampling time to represent high frequency switching
behaviors with proper resolution. The small sampling time leads a large execution time to obtain the system analysis
results. As the alternative of the detailed circuit model, an averaged PWM switch model was proposed for the rapid

system level analysis. There exists a voltage distortion between the reference and output voltage because of non-ideal
switching characteristics, such as the dead-time, diode forward voltage drop and conduction resistance. This paper
analyzed causes and effects of the voltage distortion. The average inverter model, which reflecting this voltage

distortion, is developed for the rapid and accurate analysis of automotive electric drive system in MATLAB/Simulink
environment. The rapidity and accuracy of the proposed inverter model is proved through comparison between

simulation and experiment.
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where 7, : dead-time, 7, : pwm period,

U, : nominal dc bus voltage
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Fig. 1 The circuit of one inverter leg
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Fig. 2 The dead-time effect of one inverter leg
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Fig. 3 The voltage deviation according to the dead-time
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Table 1 The parameter of inverter model

Symbol Value Unit
Ur, 0.84 1%
R, 24 me
Lhm 62.5 jiSec

T 1 uSec
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Fig. 7 The inverter model with passive R-L load
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Table 2 Comparison of model accuracy

Execution time Error[%]
Model T
(Sampling time) Avg. Max.
1.077 Sec
Ideal 10.93 26.22
(6.25 puSec)
ircui 21.294
Circuit 5 94 Sec 20 e
(PWM) (0.0625 1Sec)
1.612
Proposed 612 Sec . 1.7
(AM) (6.25 uSec)
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Table 4 Comparison of EPS system model simulation time

Model Simula?ion Fime
(Sampling time)
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