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A Design of Soft Phase Lock Loop in Three-phase PWM Rectifier under
Unbalance Power Grid

Zhang Yonggao,Gao Yanli, Liu Huan, Long Lizhong

(School of Electrical and Electronic Engineering, East China Jiaotong University , Nanchang 330013, China)

Abstract: The operation and control of three-phase PWM rectifier is implemented based on obtaining the phase
shift of grid voltage accurately. Soft phase lock loop (SPLL) is appropriate to track the phase shift of
three-phase unbalance voltage because of its simplicity and flexibility. The paper analyzes the phase shift under
unbalance three-phase power grid, studies the principle of SPLL based on instantaneous reactive power theory
and designs the secondary harmonic elliptic notch filter. The Matlab simulation mode of the designed SPLL and
a three-phase PWM rectifier valid the SPLL with the secondary harmonic elliptic notch filter. This paper has the
reference of design of PLL for other power electronic application.

Key words: soft phase lock loop;unbalance power grid; secondary harmonic notch filter; three-phase PWM rec-
tifier



