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Grid Synchronization Phase Locked Loop Controller

Design and Analysis

Student: Hsuan-Ming Yang Advisor: Prof. Ching-An Lin

Institute of Electrical and Control Engineering

National Chiao Tung University
Abstract

The thesis investigates grid synchronization phase locked loop (PLL) controllers design and
compares the simulation results when grid fault-occurs. Because synchronous reference frame
PLL has poor phase-tracking performance when the voltage is unbalanced, others like
multiple reference frame PLL and dual second order generalized integrator PLL are presented
to overcome this drawback. These advanced PLLS controller also use the proportional integral
(PI) controller. In general PI controllers can be designed to have fast response and effective
attenuation of high order harmonics. The existence of a zero usually results in large overshoot
in step response. This work presents pseudo-derivative feedback control, adaptive PI control
and Q parameterization for better dynamic response, and the parameters are designed using
the linear model with the minimum integral absolute error and integral square error in unit
step response. Simulation results of these controllers under grid faults conditions are used to

compare their performances.
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He 2250 (2.14)40(2.15) ¢ ehitid jpik B g # Sl s

LPF(s) =

+ ” (2.16)

TP N (2.14)40(2. 15) eths dkde P 2 = & Sl AR 2N ER @
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