Robust Voltage Controller of Single-Phase Inverter for UPS
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ABSTRACT

In this paper a robust voltage controller of single-phase
nverter for UPS is presented. The voltage controller is
designed wusing u-based robust control scheme to
simultaneously guarantee robust stability and robust tracking
performance in presence of filter and load parameter
variations. Firstly the robust performance of the resulting
controller is theoretically confirmed via p-analysis. Then
simulation results for single-phase inverter system with
linear and nonlinear loads demonstrate feasibility of the
proposed control method providing improved performance -
good regulation and fast dynamic response.
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Fig. 1 Filter and load connected to a single-phase inverter
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Fig. 2 Generalized plant including parameter uncertainties
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Table 1 Nominal, Min., & Max. values of filter parameters
Variable Nominal Min. Max.
L; [mH] 15 1.425 1575
Ct [uF] 10 95 105
R¢ [chm] 0.03 0.025 0.1
& UPSe AAEH L 3kVAolx, EE AL 220V(RMS)
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Fig. 3 sensitivity of the closed-loop system
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Fig. 4 Voltage controller response to nonlinear load change
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Fig. 5 Voltage controller response to filter parameter change
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