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Digital Control of Three-Phase Inverter for UPS
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Abstract - This paper deals with a novel full digital control method of the three-phase PWM inverter for UPS. The
voltage and current of output filter capacitor as state variables are the feedback control input. In addition, a double
deadbeat control consisting of a d-q current minor loop and a d-q voltage major loop, both with precise decoupling, have
been developed. The switching pulse width modulation based on SVM is adopted so that the capacitor current should be
exactly equal to its reference current. In order to compensate the calculation time delay, the predictive control is achieved
by the current - voltage observer. The load prediction is used to compensate the load disturbance by disturbance observer
with deadbeat response. The experimental results show that the proposed system offers an output voltage with THD less

than 2% at a full nonlinear load.
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Fig. 1 Configuration of main circuit

(a) Three-phase PWM inverter for UPS
(b} Equivalent single—phase circuit
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Fig. 2 Current contro! system using decoupling controller and observer
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Fig. 11 Experimental results under load variation on the
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(a) d-axis line-to-line output voltage
(b) g-axis line-to-fine output voltage
(c) d-axis capacitor current
(d) g-axis capacitor current
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(a) d-axis capacitor current reference
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{d) g-axis actual current
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