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Fig.1 Block diagram of sensorless control based on zero

voltage injection
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Fig.4 Simulation model of zero voltage injection sensorless control algorithm
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Sensorless Control of SPMSM in Aviation Electric Drive System at Zero-Low
Speed Based on Zero Voltage Injection

Chen Junlei', Fan Ying', Teng Guofei?, Tang Chen'
1. Southeast University, Nanjing 210096, China

2. AVIC Computing Technique Research Institute, Xi’an 710065, China

Abstract: This paper proposes a sensorless control method based on zero voltage injection to achieve high-performance
control of permanent magnet synchronous motors in the zero low speed range for aviation electric drive system. Firstly, in
response to the high-frequency noise of traditional high-frequency injection methods, a pseudo-random high-frequency
signal is introduced to replace the traditional signal for injection, and the induced current is excited in the estimated d-axis.
Then theoretical analysis on the noise generation and suppression mechanisms of traditional signals and the pseudo-
random high-frequency signal is carried out; Furthermore, the impact of dead-time effect on position observation is
analyzed, an additional zero voltage vector on the basis of pseudo-random high-frequency signal injection, and a dead-
time compensation strategy to suppress position observation errors caused by dead-time effect is designed. Finally, the
effectiveness of the proposed sensorless control strategy is verified through MATLAB/Simulink.The algorithm proposed in
this paper can realize the low noise, low harmonic and sensorless control, which provides reference value for the design
of aviation electric drive system control strategy.

Key Words: aviation electric drive system; permanent magnet synchronous motor; zero voltage injection; pseudo-
random high-frequency signal injection; sensorless control
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