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Single Sensor Current Control of a Three-Phase Voltage-Source PWM
Converter Using Predictive State Observer
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ABSTRACT

This paper proposes a control method for three-phase voltage-source PWM converter with only single current sensor
in DC link. A PWM modulation strategy for reconstructing three phase currents from the DC link current is given. A
predictive current controller for the voltage-source PWM converter is used so that all phase currents can be
reconstructed in a switching period although one or two of active vectors are applied only for a short time.
Compensation of the 2 step delay is also incorporated. In this paper single sensor current control using predictive state
observer for three-phase PWM converter will be discussed, and verified with the experimental results.
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Fig. 1 Three-phase PWM rectifier system
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Table 1 DC link current corresponding to active voltage
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Fig. 3 Waveform before and after delay compensation
(a: before compensation, b: after compensation)
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{(a) PWM signals
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Fig. 5 PWM signals and DC link current in sector |
(a) PWM signals
(b) When voltage vector V ,(111) is applied
(¢) When voltage vector V ,(011) is applied
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Table 2 System Parameter

input Voltage 3 phase 220V
Output DC Voltage DC 370V

Qutput rating 10kVA

Input reactor 1.3mH
DC link capacitor 13,000uF

Power Circuit

T2 8 A x| PN
Fig. 8 Experimental configuration
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