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Fig.1 Schematic circuit of single

-phase APF with OCC
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Fig.2 The operational conditions with resistive load
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Fig.3 The operational conditions
with harmonic load
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Fig.4 Relationship between U, and R.i,
when U, is fluctuating
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Analysis of steady state process of APF with OCC
and design of its PI controller
TIAN Zhao- guang', WANG Yu-bin',LU Yan',LI Ying-jun?

(1. Shandong University,Ji’nan 250061 ,China;2. Jinan University,Ji’nan 250022 ,China)
Abstract: Most of papers about OCC(One-Cycle Control) only give the control equation by mathe-
matic deduction,the physical meaning is not introduced,and why the output voltage U, of PI
(Proportional - Integral) controller can reflect changes of load is still need deducted. The detailed
steady state process of OCC APF(Active Power Filter) with both resistive load and nonlinear load is
analyzed,based on which the physical meaning and steady condition of proportional part and integral
part in Pl controller are given. Proportional part and integral part have different functions:integral
part dominates the big alteration of U, in long term,and it reflects load fluctuating;proportional part
rectifies U,, in a small extent and eliminates the harmonic current in each line cycle. The parameter
design of PI controller is discussed and the design method of P parameter is given. Simulation
results prove the rationality of the design method.

Key words: one-cycle control; steady state process; Pl controller; APF



