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Fig.1 Waveform of induction motor residual voltage
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Fig.2 Equivalent circuit and phasor diagram
during induction motor restart
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Fig.3 Circuitry of DVR system
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Fig4 Single-phase equivalent circuit model of VSC
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Fig.5 Equivalent circuit model of DVR system
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Fig.7 Block diagram of DVR closed-loop
control system
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Fig.8 Schematic diagram of flexible and fast restart
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Fig.9 Schematic diagram of gradual phase tracking
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Fig.10 Schematic diagram of gradual amplitude tracking
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Fig.11 Scheme with three resonant regulators
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Flexible and fast restart of induction motor based on DVR

HUANG Di,ZENG Zheng, SHAO Weihua,HU Borong, HUANG Wentao, RAN Li
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University, Chongging 400044, China)

Abstract: The effect of residual voltage on the restart of induction motor after its power-loss is studied and
a fast restart scheme is proposed,which applies DVR (Dynamic Voltage Restorer) to compensate a “flexible
voltage” with gradually-varied amplitude and phase. It ensures the input voltage at the initial moment of
motor restart equal to the residual voltage and then gradually increases its amplitude and shifts its phase
until equal to the power-supply voltage for greatly reducing the current surge and torque shock during the
fast restart. A control strategy is proposed to track the “flexible voltage” with zero steady-state error and the
comparative analysis shows it simple,reliable and fast. Theoretical analysis and software simulation prove the
effectiveness of control strategy and the feasibility of DVR application in induction motor restart.
Key words: induction motors; residual voltage; flexible restart; dynamic voltage restorer; multi-resonant

regulator; zero steady-state error control



