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Fig. 1 Structure and control of SPIM
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Table 1  Experimental results with 25 wF serial capacitor
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Table 2 Comparison of operating characteristics of a pump

driven by single-phase and three-phase induction motors
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50 24.8 24.3 0.968 0.782
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38 25.6 25.6 0.928 0.838
34 7.9 13.1 0.907 0.832
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Fig. 2 Waveforms of sine modulation
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Fig. 3 Waveforms of sine overshoot modulation
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Fig. 4 Waveforms of bus-cramp modulation
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Fig. 5 Waveforms of improved bus-cramp modulation
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DEVELOPMENT OF PHOTOVOLTAIC PUMPING SYSTEM BASED ON
SINGLE-PHASE INDUCTION PUMP

Xu Zheng', LiXu', Chen Ruijian’
(1. National Key Laboratory of Power System in Shenzhen, Graduate School of Tsinghua University in Shenzhen, Shenzhen 518055, China;
2. Shenzhen Solartech Renewable Energy Co., Ltd., Shenzhen 518055, China)

Abstract: A photovoltaic pumping system based on a pump driven by a single-phase induction motor was developed.
Two PWM voltages with phase difference of 90° were fed to the main and auxiliary windings of single phase induction
motor by a normal three- phase inverter to realize the wide range of pump frequency control. A novel bus- cramp
modulation method was proposed to raise utilization rate of DC-bus voltage, reduce voltage and current harmonics and
improve the operating efficiency of photovoltaic pumping systems. The experimental results validate the effectiveness of
the control scheme and the stability of system operation.

Keywords: photovoltaic pumping system; single-phase induction motor; pulse width modulation; utilization of DC bus

voltage ; bus-cramp



