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An Optimal Control Strategy for Dynamic Voltage Restorer With an Optimal Filter
GUO Wen-yong, XIAO Li-ye, GUO Jin-dong, ZHAO Cai-hong, ZHANG Zhi-feng, OUYANG Yi

Key Laboratory of Applied Superconductivity, Chinese Academy of Sciences (Institute of Electrical
Engineering, Chinese Academy of Sciences)

Abstract:

A control strategy based on optimal control and optimal filter for dynamic voltage restorer (DVR) was
proposed. A Sage-Husa Kalman filter was used to detect voltage sag and was used as a three-phase
digital phase lock loop simultaneously. The proposed Sage-Husa Kalman filter based algorithm can
detect the magnitude and phase angle of the fundamental- frequency positive-sequence component of
the source voltage instantaneously under unbalanced and distorted conditions. In order to improve
transient response, an optimal control strategy was proposed, and an optimal filter: reduced dimension
Kalman filter was further proposed to observe the deviation term of filter currents used in the controller.
The usage of the reduced dimension Kalman filter has not only saved three current sensors, but also
enhance the control dynamics with its inherent one step prediction ability, thus the unbalanced sag
mitigation ability is greatly enhanced. Experimental results verify the effectiveness of the proposed
control strategy.
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