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Overmodulated regional phase current reconstruction strategy of
permanent magnet synchronous motor based on single-phase
zero-pulse insertion

SONG Hongbo, LI Hui, XIANG Xuewei, CHEN Siyu, JIANG Peng
(State Key Laboratory of Power Transmission Equipment Technology, Chongqing University, Chongqing 400044, China)

Abstract: To address the reconstruction blind spots in phase current reconstruction technology within the
overmodulation region, a phase current reconstruction strategy for the overmodulation region of permanent
magnet synchronous motors based on single-phase zero-pulse insertion was proposed. Firstly, the over-
modulation region was divided into overmodulation region I and overmodulation region II based on the
modulation coefficient. Secondly, the phase current reconstruction blind spots in the overmodulation re-
gion were analyzed in detail. Building on the traditional overmodulation region control algorithm, a sin-
gle-phase zero-pulse insertion method was proposed based on the “blind spot avoidance” strategy. By in-
serting zero pulses into the phase with a larger duty cycle, the duration of the effective voltage vector was
extended , enabling phase current reconstruction in the overmodulation region. Finally, the current recon-

struction effect and speed improvement range of the motor in the overmodulation region were verified
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through simulation and experiments. The reconstructed currents in overmodulation regions I and 1l showed

good consistency with the actual currents. After applying the overmodulation strategy, the maximum motor

speed increased from 1 800 r/min to 2 030 r/min, representing a 12. 8% improvement, significantly ex-

panding the motor’ s operating range. The effectiveness of the proposed strategy is thus validated.

Keywords : permanent magnet synchronous motor; DC bus sampling; phase current reconstruction; zero

pulse insertion; overmodulation strategy; blind spot avoidance
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Fig. 14 Reconstruction current and actual current in

overmodulated region I and the reconstruc-

tion error
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Fig. 15 Reconstruction current and actual current in
overmodulated region II and the reconstruc-

tion error
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