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Digital simulation of an adaptive harmonic current detection method based on a neuron

LI Zi-cheng, SUN Yu-kun
(College of Electrical and Information Engineering, Jiangsu University, Zhenjiang 212013,China)

Abstract: The performance of the adaptive harmonic current detection method based on a neuron for single-phase’s active power
filter is relative to the sample number in a cycle, the number of input, learning rate and inertial coefficient. Digital simulation finds
that both the sample number in a cycle and learning rate have biggish influence to its detection precision and dynamic responding
time, they should be neither too big nor too small, and they should be mezzo. the number of input has biggish influence to its
detection precision, but it has not great influence to its dynamic responding time, the smaller it is, the better it is, and recommend that

it is equal to 1, inertial coefficient has very small influence to its performance, and recommend that it is equal to 0.
Key words: active power filter; non-linear load current; fundamental active current; fundamental reactive current; harmonic

current; Fourier series; neuron; adaptive ability
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Fig.1 Principle of adaptive interference canceling
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Fig.2 Adaptive detection circuit for harmonic current
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Fig.3 Simulation waveforms when
N=14,n=1,7=0.15,a=0.01
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Fig.4 Simulation waveforms when
N=20,n=1,7=0.15,a=0.01
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N=40,n=1,7=0.15,a=0.01

tERE 4. 6B 7R%0: EN. nfa i~
BHERT, n=1tbn=2KKRIEES, in=2
b n=SHRIEER; n=1RKZAWNNE (B
H 1.5 NERD ton=2 FIZhAWERETE (B 1A



-4- eHEAEY HEN

AR MK, n=2HzhAmMNEE (R 1 A8
) =50z EfEK. TR nid,
W%V RAR RS B S, n ST TR AR T B
MR TRHZ TR BB A PR R A K
Rk, =Bk m R R E RS 2Sma fE B (], 3
FIZ TR ERE. RRES, n NB/BE,
B nE 1.

T 1 L} 1 i 1 ¥ L
>
S AVAAVAVAVAAVAVAVAVAVAVAVAVAVAYAY
_2 ) 1 1 1 1 I 1 1
2 L L] ¥ Ll 1] 1 ¥ ¥
<
< oA WU
_2 i’ 1 ' I 1 i 1 Kt
2 L] T ¥ L ¥ L} L1 L]
< WA
_2 1 § 1 ) i I3 { 1
2 1] 1] 1 L} L F L) L}
_2 N3 1 I 1 1 I3 (] 1
1 T T
:s<o\
1 i 1 1 [l ] ] 1

0 40 80 120 160 200 240 280 320 360
t/ms

B 6 A=20, =2, 5=0. 15, a=0. 01 B EO{H R T2
Fig.6 Simulation waveforms when
N=20,n=2,1=0.15,0=0.01
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Fig.7 Simulation waveforms when
N=20,n=5,1=0.15,0=0.01
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