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Fig.1 Schematic diagram of adaptive noise cancellation
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Fig.3 Adaptive harmonic current detection
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Fig.5 Simulative results of fixed-step LMS
o P S A UL AP LMS B0k 1 A TR [ A7 Bk B
alf KA RE L 7 i . BN (B, AT LABA PR AR ZS I
HA /N SR AR5 i S B i 1%, 1 BOR Y
{EL, AT LA WAC S5 JEE i bR | BB E ) i (HJE AR



@ BEEER Y

£31%E

TR RE,

BEXT IRl 4 it ) HL B SR e 2P KB (LMS) |
A AR (VSSLMS) | 8y 2 701 A8 0 1 55 (MLMS)
K shZ5 T LMS B % (DFLMS) #1705 5P 58, 7
0 s BAGEWKEI R GE AE 0.1 s B 5 AT L AR £ A
B RL 48 AT IRIEH 10 A RAEH] 20 A,
FH LR AT 2728 384 0 R RO 05 ELAF 5 . X T LMS
28K w B0 0,005, HAF ST DRKIER 4, =
0.005 4, =0.01 , ZKAMEN 0 X T DFLMS 5,
AW T I B,:,=0.005,8,.,=0.01, 3 2 H 54 {H
N Buiwo HARSEIEIAINT .0=0.97,k=0.6,7=0.97,
y=0.5x10"2, HE 6 Fr (Eh g 1.2.3 20k
VSSLMS \MLMS .DFLMS 85 % JE ) 15 B % I8 7l Al
5 LMS B35 A H , DFLMS 83 B A AR PR 1) mi 7 R
W St ) bl K B A 2 — A S R
55 VSSLMS HikAH F AR R T MLMS 5335 19 2 152 350 L
P VAR USGR E . 5 MLMS 82 H AR A I
B4y ) 7 S R B T INBI AR AS R R R T IR S
RS BE

1/ A

0 0.04  0.08 0.12 0.16 0.20
t/s

B 6 4 FEEERBEIRRER LR
Fig.6 Comparison of fundamental current tracking
performance among four algorithms
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Tab.1 Comparison of fundamental currents and
harmonic peaks before and after compensation
for three-phase three-wire system
with balanced load
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Dynamic factor LMS algorithm for APF harmonic detection
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Abstract: The single-phase shunt APF is taken as the hardware platform in studying the balance between
convergence speed and steady state accuracy of adaptive harmonic current detection algorithm. The dynamic
factor least mean square based on the adaptive noise cancellation technology is proposed to detect APF
harmonics. The momentum term is introduced and the estimated mean of error signal in adjacent time point
is used to control the updating of step size,which greatly increases the convergence speed. The dynamic
factor term is applied to adjust the error again. Performance analysis is carried out for the proposed
algorithm. Simulation and APF experiments show its faster dynamic response,less steady state offset under

low SNR conditions and better anti-noise capability.
Key words: APF; dynamic factor; least mean square; adaptive noise cancellation



