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Design of the Feed Forward Controller in Digital Method to Improve
Transient Characteristics for Dynamic Voltage Restorers
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ABSTRACT

This paper discusses how to control the compensation voltages in dynamic voltage restorers (DVR). On
analyzing the power circuit of a DVR system, control limitations and control targets are presented for the
voltage compensation in DVRs. Based on the preceded power stage analysis, a novel controller for the
compensation voltages of DVRs is proposed by a feed forward control scheme. This paper discusses also the
time delay problems in the control system of DVRs. Digitally controlled DVR systems normally have control
delay at amount of one sampling time of the control system and a half of the switching period of the DVR
mverter. The control delay in digital controllers increases the dimension of the system transfer function one
degree higher, which makes the control system more complicate and more unstable. This paper proposes a
guide line to design the control gain, appropriate output filter parameters and inverter switching frequency for
DVEs with digital controllers. Proposed theory is verified by an experimental DVR system with a full digital
controller.
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Fig. 14 Experimental voltage response of a digital
control led DVR with time delay of Tf/12;
fsw=10kHz, ¢ c=0.5
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