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Reasearch of intelligent comprehensive compensation for power
system algorithm by applying neural network and genetic algorithm
YANG lJian, LUO An, TU Chun-ming, ZHAO Wei
(College of Information Science and Engineering, Central South University, Changsha 410083, China)

Abstract: This article takes the comprehensive compensation control in substation as reasearch background. Accroding to
the power balance base principle, we obtain the reference reactance value, and use neural network to predict power system’ s im-
portant parameters which will be compensated. Combining with genetic algorithm , we gain the optimization compensation reac-
tance value and realize the control of comprehensive compensation for power system. The results show the effect of this intelli-
gent control system is good, and affirm the effect’s validity of this algorithm.
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1 3|5 (Introduction)
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2 R %R (System principle)
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Fig. 1 Principle of intelligent comprehensive
compensation system

3 BREEBEXRBR (Research of intelli-
gent control algorithm)

3.1 FIHRLE R4 A% 1T F0 i)l 2k (Design and train-
ing of forcasting neural network)



http://www.cqvip.com

738 EHBEBLESNH 19 #

3.1.1 #hEMKRYIZIT(Design of neural network)
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Fig. 2 Neural network of forcasting 4 phase’s parameters

BZMEMZT , BE—RARAR , METTH AL
BN x1,%0,%3, %4, %5, %6, %7, X5 Xg, X N FMEF] H
MU EESEM=HE NP HRARETE. X
RPF R F KB A8 AR, K H A WA, BIIX R
MBS ENET RS ARNMAMETHX, XHF
AREBMTETEEERS S, RERTFHRK
B8 M MBERETE 4 M METT.
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BEN 3.1.2.

WATTE U of H%E, BT b RPHET
Bl(k + 1) BPMEATT j MEER, WE TR Sig-
moid FRA%Y :

1
0: = 1+exp(= D, xmiw +0;) (1)
O T, x, H¥A, 0 IBUHE,o; HIRE.
E—HREETRNEMARN:

net = iwgo}, 1 =1,2,3,4. (2)
oA R S AN

neft = Dlwl0l, 1= 5,678 (3)
b 2 5

1
"1+ exp(-ned + o)’

0% l=1,2,3,4,5,6,7,8.

(4)

it B 0 2% st R R A
8
net} = Zw%jO?, (5)
L7 ]
= 0} = 1 I =1,2,3,4,5
n=""r= 1+exp(=ned +q)" ~ 77T
(6)

3.1.2 I &% EAIIKEL (Obtaining of traning data)

1) BE—HSH IR .
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X% = - , (7)
® =7 )R AB - RyAC +3X,BC
. 3ABC
Xi =-j E L ®)
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Hep: A =1Z,1B=12,1%C=127Z,1°
&% AN = Mz FUER R, £ HISER
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= ky, EBRBHZERE k, = 0.6,k, = 1.2.
PLO.6X* RAEMAE 1.2X" HAEGE X X
B, WEELHR), B AX = 0.1X*, BB SEER
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3.1.3 ML AYI Z (Tranining of neural network)
MR EMEEE « MRERMNBHTRENR:

1
Jo = S Un=UD+ (o= 1)+ (3= 1)+
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3.1.4 #0424 #9 7 W ( Forcasting of neural net-

work)
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3.2 iE R 5% 8 L I (Realizing of ge-

netic control algorithm)!2-%!
3.2.1 HE&KL(Gene encoding)

KALPRBE ZHEREFE=ZERE, @
B X = (50, %6, %, | ERYuEHE.

3.2.2 BB RBAIR T (Construct of fitness func-
tion )

BHHERMBEE N XHBRE g(x), B
EAHRMESEEE, WRBET R IR BEHE, B
%HE[‘O].

BT R LR A M IS I R R R, BUEHE R N
X)) = flga(X), 8, (X),g(X)) =
B O D 4k E  E 4k D+ kB 5 +hsZ° 2.

(13)

®,E, I EMZHiHE,H:

D = [$1,%2.83], E = [e1,62,63],

E=06.6.612=[0,0.8]
Hh
¢ = m(V, - y1;) (yy R =B ERNTE),
g; = my(l, — y3;) (yy JTRL AR FEAITRIE)
¢ = m3L;,
& = muyy(yq STRIZMETHRE KA OFWME),

Ci = m'SMir
0, ¥ < Ya,

Li = { : } (14)
¥3ir 3 > Vs

Yy, AR ABGIATE R A A F BT, vy X =4 K
F WL A T 4 1)

M, = {0’ ysi < Vs, (15)

¥sis ¥si > Vsi.
Ys; AEABTIATE MK ER SRR, vy, XK=
HERSMERWIWE, = 1,2,3;V, YEEH
HE, I B HEERIEE, m, my, my ABFE
8, ms, ms HTEF , BEKE.
3.2.3 I%FH A8 TE (Determination of initial pop-
ulation)
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3.2.4 &+ (Selection)

HERMRRREEENE (D) AX)), Bif

BERE (1 - f(X)i/ 20 AX)), LHAE R v g %
P EXXMERRER, RE P, AEERVRE
e R BE.

3.2.5 R XINTER(Crossover and mutation)
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3.2.6 W8 HIH#E(Convergence criterion)
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Fig.3 Neural network of forcasting 4 phase’s parameters
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4 ¥H 45 R (Control results)

Pi PII600 i) TH=L1E s il 2%, R AT R
YIEHA H , 7 Delphi 5.0 KIFE T H AT EH
B, THR GG RESRAST(EMNERNRARE
BXPRR), TEHER P, = 0.6,P,, = 0.001 21
NG (FERT 5.202 ) BRI BN EER B R (RFk 1M
B 4,5,6). ISR b, S B R 7E FMERT S (2
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Table 1 Comparison of power quality parameters
ZHARE RBIIEE R
RE/V  WREH
BwE/(%) WA/ (%)
HEZRT
.42 212 0.74 4.67
G ’ :
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Fig. 4 Curve of current imbalance percent
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Fig. 5 Curve of power factor
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Fig. 6 Curve of total current harmonic distortion

5 #5it(Conclusion)

AXFARE FFTREERBREFMYRES K,
REBERANZHFERLREZSHMOIMERTLS X
B, Mg M2 RN K RES TR,

HEGREEENIMEN BRESETERHIR, L
P RAMER A H AR TAAREE.
AMEERFHNER, ZB MM IR ERKH 0.74
EABO 9, ZHAEHER 9.42% T %3
3.39% B EH 212V LA 3 225V, B B FiE A
REBEFAE; TRETE SR BB TER,
IEB T A SRR 3.
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