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n-shaped voltage regulator with controllable phase and amplitude

ZHANG Youjun
(College of Mechanical & Electrical Engineering,Soochow University ,Suzhou 215021, China)

Abstract: Based on the cascaded VRCPA (Voltage Regulator with Controllable Phase and Amplitude),a kind
of 1 -shaped VRCPA is proposed for the power transmission control. Relative to its input voltage,the phase
and amplitude of its output voltage can be continuously regulated. The proposed single-phase 7T -shaped
VRCPA is composed of a Buck-type AC unit,a 3rd-order harmonic trap and a Boost-type AC unit. Compared
with the single-phase cascaded VRCPA,it omits the LC output filter of Buck-type AC unit to simplify its
circuit structure,but adopts the same two-stage duty-cycle modulation,i.e. the Buck-type AC unit regulates
phase and the Boost-type AC unit regulates amplitude. With the impedance compensation,the single-phase
7 -shaped VRCPA effectively counteracts or reduces the effect of 3rd-order harmonic trap and line
impedance on the lag of fundamental voltage. The three-phase 7 -shaped VRCPA is composed of three Buck-
type AC units and a three-phase Boost-type AC converter. Without three LC output filters and the 3rd-order
harmonic trap,its circuit structure becomes simple. Experimental results verify the feasibility of the proposed
7 -shaped VRCPA.

Key words: voltage regulator; voltage regulator with controllable phase and amplitude; phase regulation;

impedance compensation; control parameter
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