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Fig.1 Main circuit of three - phase four - wire UPQC
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Direct control strategy of UPQC based on p—-g-r theory
TAN Zhi - 1i"2,LI Xun',CHEN Jian'

(1. School of Electrical & Electronics Engineering, Huazhong University of Science &
Technology , Wuhan 430074 ,China;2. School of Applied Geophysics & Space Information,
China University of Geosciences, Wuhan 430074, China)

Abstract: The p —q¢ —r instantaneous power theory is introduced,based on which a direct control

strategy of UPQC (Unified Power Quality Conditioner) is presented and its implementation in non -

linear and unbalanced three -phase four-wire system is discussed. The reference wave generation in

p—q—r coordinates and calculation methods of series compensation current and shunt compensation

voltage are emphasized,which are used in UPQC direct control for nonlinear and unbalanced system

when unbalance and sag occur in source voltage. The principle of control strategy is analyzed,

relevant formulas are deduced,and detailed control block diagrams are provided. Simulations with

Matlab / Simulink show that,the method eliminates the influence of nonlinearity and unbalanced load

on power system and makes the input power factor equal to 1. Furthermore,the series compensator

isolates the effect of network voltage variation on load voltage and the shunt compensator provides

balanced and sinusoidal rated three - phase voltages to load.

Key words: p—g-r theory; three-phase four-wire system; UPQC; direct control strategy



