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Fig.1 Self-adaptive frequency filter ( SFF)
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Fig.2 The block diagram of single

PR %

phase phase-locked loop

2 FRURH B A B Ab T o SR R S B A iR 22
0, =wt -0 BT 0, E 3 RAL sin (wt - 0) I
BT wr - 6" AT (1)t w, (1) B K
w, (1) =U,sin (0t -60)=U, (0t -6). (11)
A (1) R q o RAAR 2Z (5 B 56 g G
J3 IR P B8 B B AH I A A A7

3 MEBEMEKRSFHEBABBERS N

eI R T IV A LT T B R R A
FREVIR F & N 8 U A 00 SRR BiAH 2R A AL 3
PR,

3 SRR BIERIR KRR B BAE IR
Fig.3 The PLL base on a self-adaptive frequency filter
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Fig.4 The block diagram of a PLL control system
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Fig.5 The bode figure of the close loop transfer function

and the bode figure of the disturbance transfer function
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Fig.6 The damping ratio affecting on phase

error when the grid’ s phase step changing
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Fig.7 The damping ratio affecting on phase error

when the grid’ s frequency step changing
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Fig.8 Detecting the phase and the frequency
by the proposed PLL (single phase phase-locked

loop based on self-adaptive filter)
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Fig.9 Detecting the phase and the frequency ( single

phase phase-locked loop based on non-adaptive filter)
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Fig. 10 Single phase phase-locked loop based
on self-adaptive filter detecting the phase

and the frequency ( the distorted grid)
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Single Phase Phase-locked Loop Based on Self-adaptive Frequency Filter

CHEN Hong-bing, MIN Jing-yan

(School of Physics and Electronic Engineering, Hubei University of Artsand Sciences, Xiangyang 441053, China)

Abstract; There were detecting errors by a grid frequency’ s varying and not enough to lock phase free degree
for a single phase grid. In view of the above mentioned difficulties, the single phase phase-locked loop ( SP-
PLL) based on a self-adaptive frequency filter (SFF) was researched. Firstly, performances and self-adaptive
law of the SFF were analyzed, and then the key parameters of the phase-locked loop were tuned to get the opti-
mum performance. Finally, the researched phase-locked loop was simulated and investigated. Research results
have proved the single phase phase-locked loop base on a SFF can precisely detect the phase and the frequen-
cy of a single phase grid, and the error of detecting phase brought by the frequency varying has been elimina-
ted. The correctness and the feasibility of the proposed phase-locked loop were verified through the simulate
results in the distorted grid and the frequency varying grid.

Key words: self-adaptive frequency filter;single phase phase-locked-loop ;frequency performance ;steady-state

precision ; cut frequency



