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Fusion algorithm of harmonic estimation based on CPSO-RLS for power system
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Abstract: Aiming at the difficulty in estimation of harmonics caused by nonlinear dynamic loads, this paper proposes a new method
of harmonic estimation. First the algorithm utilizes the global searching capability of the CPSO to optimize the unknown parameters,
then the optimized output of CPSO is taken as the initial values of weights for RLS algorithm, and finally the weights are updated
using the steps of RLS algorithm. Through the experiment simulation, compared with CPSO algorithm, the maximum estimation
accuracy of harmonic amplitude and phase is enhanced about 7% and 1. 24% respectively. The simulation results show that the

proposed algorithm can ensure convergence speed, and has higher estimation precision.
HESES: TMT714 SCHERAR L A XEEH T 1674-3415(2014)12-0025-05
0 g I —5 "j; IKZT_\‘{E o

[=]

S RS R R Stk FREES

B T B R ey, | R AT REL R AL R A
BMHmmEZ, HAOREMIEREEIE L, E 1.1 BARGE K G TESR
5 YL RN ) RGP IE IS AT DA HRE IR T R FER AR 0 T, BB BRI, AR
. RIS PR R I 5 2 M B 1 2 SO R R B FE RS S
PR b 2, ST S

W T AT AT U L A5 e Fast (O = e + 2 Asin(,t+,) +u(@® (D
Fourier Transform, FFT) B4 55 & 525 4 X N IEBRIIANEG o, = 2rnf, 5 f, AR
( Discrete Fourier Transform, DFT ). /]y 4% 4t K, UK SOHz: A w - g TN 0
(Wavelet Transform, WT) P&, FLiH60RE BER =, s - lFﬁ‘: SN S
S S A A s, gy DD TS H L RS
VLT AE R RS ) s, g5t % 5795 ( Generation d '

N
Algorithm, GA)®. i ¥ ## 575 (Particle Swarm YK = dy = AyikT, + 3[4, sin(o, KT} cos(p,) +
Optimization, PSO)"4 A T4/ G828 503%, T Hxd

A, cos(w, kT, )sin(gp, )] +u(k)
B I R GE SR EC (20, "Ik
JI AR GEVE D R I AR AR A7 o

WA, 2R D RGUE BT, H
FEEEAN R, ASCHEFIEA B, SEH CPSO kA vf
WG T, SR I RLS SVEAL A, v 58 hnia 1



226- CE R R R EEL

1.2 SRR TR E A
AT MR ER D), APRHRTIZ SR PSO 5
TR, SR EAYRLT AR R A A R SR
Vit =wh +en (P - X)) +c,n, (P, - X)) (3)

k+1
max ? xij > xmax

Xiﬁﬂ - le + I/;‘jk+1 ) X;H B {—xmax,x;‘.“ < =X,

(4
Fobe VERXE A ke YORIORI T 0% 403
RERIGLE ;PRI P, AN BWRET i RUBEIRIG S j ety
BRI o Mo, WIBEFE T, r A e, W BEHLEL,
I 00,11 AMERCE w — E 0.1~0.9 2 i)
Eﬁ;ﬁi%%iﬁm¢%ﬂﬁ%%ﬁﬁ%%ﬂ

wk=(wi—wf)[11;kj+wf (5)

Horbe gk NIEAUREG w, Mw 73 5IR7S R 1A
AU

CPSO HEA F HA i A O AL A VR
PR BENLT 71 LS4 JR Al o SCRR[OTELAR T
JURIH LR TR e e ], AR 1 I A LR et i 25
HUdE ) Logistic WS VRS R P, B ASCRH
23k (1) Logistic WS =4 iytizsh, HTEN

a0 =1—p(x")? (6)

b 0<r<2; X" e(-1,1). BMJRIBIEZR (CLS)
IR

O AT R C. . =25; BEtiiL
B (6, 0 ,) » BEBLRI G G m A3 A
x, €(=L1) ,i=123,.m; )(best = Xg , fbest = fg ;
ORI (6) ffiEIRMATER T — K& ORIR
WS R BV ALK 1] (x, . X,y ) JFH DR AL

==X
X X X =X
x(n+l) — Zmaxi min i + max i mini xin (7)
2 2
@ FHENEE [0 B Lo <foe » W

Xbest =‘Xvn+l ’ f{)est =.f;t+13 ®%¢§U%{J€L]§E’ IJI\IJ
BHZAE, B,
2 CPSO-RLS @& E AR HEIE KA ITH
Bz A
Kl 1 J& CPSO-RLS fl &bt kg i . I
W, RIS HON RN HT IBUE 1)

AN | I CPSO&T: | CPSOSLAM it
AL A 51251 1 ARSI UL
/ 5 N2
FFRLSUE L
AT B ST

1 CPSO-RLS fit B %44
Fig. 1 Structure of CPSO-RLS estimation algorithm
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Fig. 5 Actual vs. estimated signal using CPSO-RLS
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Table 1 Comparison of harmonic estimation of amplitude
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S AN AN W%/ % AN /%
L 1.5 1.4773 1.5 1.495 6 0.29
3V 0.5 0.478 5 43 0.488 6 22
SUCHED 0.2 0.178 0 22 0.2518 2.5
TGN 0.15 0.140 4 6.4 0.142 6 49
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Table 2 Comparison of harmonic estimation of phase
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24 9 /(%) 9 /(%) W%/ % 9 /(%) TR/ %

L 80 79.8275 0.17 80.1329 0.13
3V 60 632922 3.29 62.206 0 22
SUCHED 45 442897 0.71 465177 1.5
TGN 36 33.0513 2.94 343329 1.66
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