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Table 1 Main harmonic contents of load current

132/ A A/ A T B AR/ A
S 77.53 11 & 4.49
5 15.49 131K 3.20
7K 8.17

RYGL 5 WA P A AUE bt 2 dn 5] 8
JT7R 2.5 s IFZRGE 5 ORI Il R I 2 A IE BR AR I 5k
2 iR,



(5]

L/ KRR {7RET

£35%

;\; 15.0 é 15.0
7.5 7.5
T o0 e 0
1 2 3 1 2 3
t/s t/s
(a) m=0 (b) m=5
;;j 15.0 é 15.0
7.5 7.5
=y &
T 0 & 0
1 2 1 2 3
t/s t/s
(c) m=10 (d) m=15
;;: 15.0 :;: 15.0
7.5 = 715
by &
T 0 e 0
1 2 1 2 3
t/s t/s
(e) m=20 (f) m=25
;\; 15.0 é 15.0
7.5 7.5
T o0 T 0
1 2 3 1 2 3
t/s t/s
(g) m=30 (h) m=35
é 15.0 é: 15.0
7.5 7.5
T o0 e 0
1 2 3 1 2 3
t/s t/s
(i) m=40 (j) m=45
fffff UM B 45 ), —— B4 il 0 6 5 st 4 il 25
B8 S8 m NAREM RS 5 XiIE KRR
BREMZE
Fig.8 RMS curve of system S5th harmonic
current for different m values
R2 RESKRIBEBRAENEREIERRE
Table 2 RMS and filtration rate of system
5th harmonic current
m  ARAE/A VERRE /% m  ARME/A VEBRE /%
0 1.300 91.6 25 0.051 99.7
5 0.027 99.8 30 0.098 99.4
10 0.030 99.8 35 0.029 99.8
15 0.020 99.9 40 0.037 99.8
20 0.049 99.7 45 0.150 99.0
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Table 3 System current harmonic content and corresponding
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filtration rate for different orders

T TR T Sk sk
1 W N . E Y -
" AR /A WERE % AR/ A IERE /%
5 0.030 99.8 0.042 99.7
7 0.061 99.2 0.083 99.0
1 0.051 98.9 0.082 98.2
13 0.088 973 0.079 975
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Table 4 System current harmonic content and corresponding
filtration rate for different orders

F— T B R

=] Iy N o N

FRM /A RE/% ARI/A EHRE/%
5 0.014 99.8 0.042 99.5
7 0.013 99.7 0.047 99.0
11 0.013 99.5 0.036 98.5
13 0.051 97.1 0.095 94.6
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Hybrid active filter control based on output voltage correction
XU Yonghai, WEN Congxi
(School of Electrical and Electronic Engineering,North China Electric Power Universily,
Beijing 102206, China)

Abstract: A hybrid APF(Active Power Filter) control strategy based on output voltage correction is proposed,
which controls APF as a voltage source. Based on the proportional control and with the residual system
harmonic current as the feedback variable,a sinusoidal signal is calculated and taken as the APF output
voltage correction signal. The sum of the proportional control signal and the correction signal is used as the
reference signal of APF output voltage to realize the APF output voltage correction and reduce the system
residual harmonic currents. The sliding window discrete Fourier transform is applied to detect the amplitude
and initial phase of the system residual harmonic currents. The method for determining the control
parameters and the method for calculating the correction signal are given. The filtering performance is
simulated and analyzed for different control parameters,different background harmonics and different load
change conditions. A parallel 5th passive filter is applied to improve the dynamic filtering effect when load
changes significantly. The simulative results show that,with the proposed methods and control strategy,the
parameter selection is simple and effective,the response to load harmonic variation is quick,the harmonic
filtration rate is high and the filtering effect is good when system contains background harmonic.
Key words: active filters; proportional control; output voltage correction; harmonic analysis; background

harmonic



