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ABSTRACT

This paper presents the theory, implementation, and application of a phase-locked loop (PLL)
for single-phase and three-phase grid connected inverters. Phase-locked loop theory is described as
block diagram to express its operation. The Pl loop filter in the PLL system is designed using control
system theory and then its simulation is implemented as a discrete-time model in Matlab/Simulink. The
Pl loop filter parameters are designed in this work using the initial condition parameters:
v,, =220V,50Hz, t, =100ms, ;’zllﬁ, hence Kp =92,T, =21.73ms. The phase-locked loop
simulation results illustrate that the designed control system can perform effectively in respect to the

performance criteria, i.e. Aw,,Aw ,Aw, Tp,TL . This paper is the first paper in a series of papers on the

po’
phase-locked loop. The two ongoing papers present single-phase and three-phase PLL systems that can

be applied to a grid-connected inverter.

Keyword: Phase —Locked Loop, PLL, Grid -connected inverter
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