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Abstract

In this paper, a new fully digital control method for UPS inverter, which is based on the double control loop such as
the outer voltage control loop and inner current control loop, is proposed. In the proposed control system, overshoots and
oscillations due to the computation time-delay are compensated by explicit incorporation of the time-delay in the current
control loop transfer function. The inner current control loop is adopted by an internal model controller. The internal model
controller is designed to a second order deadbeat reference-to-output response which means that its response reaches the
reference in two sampling time including computational time-delays. The outer voltage control loop employing
P-Resonance controller is proposed. The resonance controller has an infinite gain at resonant frequency, and the resonant
frequency is set to the fundamental frequency of the reference voltage in this paper. Thus the outer voltage control loop
causes no steady state error as regard to both magnitude and phase. The effectiveness of the proposed control system has

been verified by the simulation and experimental results respectively.

Keywords : Internal model controller, Second order deadbeat response, P-Resonance controller, Monitering system
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Table 1. System parameter for simulation.
DC Link Voltage 200 [V]
Output Voltage 100 [VI(RMS), 60 [Hz]
Switching Frequency 20 [kHz]
Nominal Filter Inductance {1.2 [mH]
Nominal Filter ESR 07[]
Nominal Filter Capacitance(10 [ 1 Fl
Load Resistance 10[R]
R-L Load Resistance 81Q]
R-L Load Inductance 16 [mH]
PEF of R-L Load 0.3
Rectifier Capacitance 2200 [ Fl
Rectifier Resistance 20[2]

38 8 Aydgy ¥ sy oy
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Reference voltage and its output voltage
waveforms.

{a) P! controller

{b) P-Resonance Controller
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{a) Output voltage waveform

{b) Inductor current waveform

{c) Capacitor current waveform
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d) Load current waveform

10. Simulation results under resistive load
when R, vary with +50%.
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{a) Output voltage waveform
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Fig. 15 Output voltage and load current waveforms
under resistive load.
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