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Genetic Algorithm based Optimal Reactive Power Dispatch

with Voltage Dependent Load Models
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‘Abstract
This paper presents a genetic algorithm based optimal
reactive power dispatch (ORPD) in which voltage dependent
load model is considered. The objective of this study is to
minimize the transmission loss with consideration of voltage
and reactive power constraints. The proposed algorithm has
been evaluated with the IEEE 30-bus system. Simulation
results,compared with each cases ,are presented to show the
performance of the proposed method.

14 &
FEANY A2y LAY AAMEORPDX Optimal Reactive
Power Dispatch) A€ AEAE BALE8< slol 328 A2z A
oict. FEANY HAuE WAHr9] YHFE 2] ABvg H4
3l EAoln, FENY AAuRe MYt ¥ FARY AL
22 AFEAE A4S e B2 HFY 4 slok A& RAA
g i) a7 a7 Ay 2 udY xaoy Y e
EBAE dAiovllR] EAert fMAolAYG nlEsd ¥
olojolnt 3= 423 7143 HE FaKAE 1 M 23 HA
HY P54 AT 4 Uitk Saige] mdY S0 A% B
2 713 SJeiZlR] Aotz g Hlmd fold hE 4 glom] MY
g:!l} a}lt[_;]i’g’éi F& fA duFe $80] 32 7B B
¥ wRdie FEAY AANEEAE NP7 9 fugma)
38 8o, fudnade 4 Aikake #e] Pay R s
A& 98] ZAol ol 4Asin24 e g4As w4 &
S 3, AAS 2HY HE DY) Aol dgel=y P H3}
2dg A3 & =8 £34L AFA7198] Aka Lz
% [EEE 024450 2838 21 Ha8 »9d}

b 2849 48

E A7ldE ORPD BAE A43 ol flo) wueMse] M=),
H7] €, 2 2Ho] REAY RAGE Aoj42 digion B3I
20l AkAy), WA Mo RAAMY IJ|§ N4 HFe
a3} o] A 2§t
21 23§
£ A9 SR AR dol A AT 43 &AL A4
=g Ut

A7, k=({,7) , Np:A%H 429 AP
22 Aok
1) S22 (Equality constraint)
SxAokrRe AdsFadoaM B Apdas Asd o
el wiztdse ualar) Hsle] AYEY RAedE o83
ohe () A= o) UehiR:

Py =Pm{ﬂp+ BP(VL;)+ ”(VL;)Z]

Qu =Qm[“0+ﬂ°(—:’,—;)+m(_“’,—;)2]

AP,' = P,,'— P,ﬁ
— Vi2V{Gycosb;+ Bysin8) =0 , ieNp_,
40; = Qu— Qs

- V,EV,(G,,smﬂ,,—B,cosﬂ,,)=0 N lENm

A7, Py, Qg : 2Mi9 & % FERY ¥
Py, Qu:=4i9 #5 2 FEHg 53
G; . B; :=24i,j3 dde2 2 Adex
v, P EQ 9 A=)
Ny, Dedg ANE =AY
Npg D REEd A%
Py . Qq: N24ds Haxd
Va D124 HAY
ap, ag :AVHRH JRA4
Bp ., Bg :ARARRY ARAS
Yp . Y¢ G AYANE2REG ARAS
2) 355 A ZW(nequality constraint)

Az ZAT A% Aopisy U) 2 s X ) 2zl diat
o tie e @AY ZlEnt
(U X)™ <Qq. Vg, Vg, Tu, C:< (U, X)™ 3

1714, Qn EARM 9 REHY
Va :@aedie Agar)
Ve :53t2dig Agar
T, a7 9433
C, %3 &9A9 37|

3. AL RS o8 AR
31 frAgaelF 488 A8 SAYe] 843
SholMs} o] FANE LAY MR BAE SEARo] 1]
AYY B2 oz 258 Aoz Yol dl$- I7] R sl
HYEE w4y Ao S8 Arldie $A89) B4 (numerical
stability) R 739 7Hgd Feld 2] 2hA] ofaigol Siok &
TN Eol2iY olaigg 9dad faLualGe) 388 AR
RAdRASE A8A980 B Qo At Ackrais BE
Y Aol YA penalty function)& H943e fA¢nlE
28l USE chg3t o) SAHg A

minfp= Py, + igﬁﬂv("i' ViME+ ig_/lo(Qi—Q}h)@_)

- [ V7R 78 %
o4V —{V}._, Vs yre
lim _ Q™ ifQQr™
0t ={ g i Qi Q=

ol waAe A, , Agt HAUYRAZe) wuHAYAA Mchs

2) g‘;lt} EAE NolY & YER B =RAME oeT} gol. 4%

Av=G; (T Cv , Ae=Gi(tIT Cq 5)
32 fAgnAFd 9% HAH
& =8dME 4¥M4 39l(floating-point numbers)®} Rt ¥

—-212-



o] 714 G, Di 2} digie] WA 4d4
' s} A%g BEE A H4
! P oos
T D3R Ade

C,, Cg: usas

gaoulet whele) 'l & AMS-8 0] A2 E Z(Elitizm) §4§ AMER

D AYE g
M
1+ E

F

{E : B

M : AY=E AN 98 45 (M=100)

2) 23] (Crossover) &

¥ ERAA e bR Qa4 Ade Y sl oel
A 2t ALHER Ak

()

@ H4itenul(Whole Arithmetic Crossover:WAC)
olddataAle M Zule] £yl Mo FARA HE ¢
A Pte G488 g3

@ 7% w9 (Heuristic CrossoverHC)
EX4erl Sobeke wgo s Sayge AYHE QA4
A A Fue) 2o AdH vz {38 2
229 g40] JMEEE o,
2= re(-2)tr , B Ae)dAx) [¢))]
x  4dF ¢ 4449 ey
2 - WA AMAPEE e A9 seise

xy AR el g
r 2 [0, 1Me)9) I

@ ¥y Hibga(Modified WACMWAC) o] dabibe & &=
oA 45N ANE S84 M) Fusd )50 Ag

A%z ol& 2AN M Sheer)st AN TME Fahol Wk}

8 AeAdng Hgol Y 4489 § aAe vlagie
Qﬁ%éﬁ% ggeax dL MUE A5 484 Y=S &y

S = aShrer+ (1~ a) S, if random=( @
St = 08! 4 (1~ a) Shrer if random=1
3) EWol(Mutation) 2 E
EAWel RES BF Eduol s BEF EdWely ¥
A2 AR o], 2l ulAsa) e Mo £PSE=
EAE JTEA 9ol Hy BR T EQAWOIE AU T

UM, always
vy z{NM, if object value changed
MNM, if object value unchanged

@ &% EQ ol (Uniform mutation'UM)
A Al A AE5n, $UF EIHE L RET)

{xf:( UL, V) (©)
xf ' =< vl; “te vk’y "t vm> * (LBS vk'SLIB)

@ £8%F < ¥el(Non-unform mutation!NM)
A2gel A9 nAZ3E FFE duxn

® ¥y 7T EAUcl(Modified NM: MNM)

B =R AEA AdEgden Melga sgolM Xyl
ol Wol ¥-3E e oE Moz L£IYPE AN AA
© APAFA 98 o o1} F& HE g4 Ran 4
Hulae] Rt A9 ARIAM Al 2EHE BAE
FEEY]) el 2HAAY (vprer)7t BN BFoz o
Aste] AHE UYL A=R ok v B YFAYE
€ sotAnsE AAN FAd EY QMY A ¥
Ug FASHER 3 ol Eddolg( P, e e MY
Wistie 4¢ EdHol#L RS Ak

o = [ vagsr+ 4Gy, UB— vgper), if =0
vapsr— AGi, vapsr — LB), if w =1 (10)
Mz~ G

G;
KG,»= yr(1~—M};;)” Pu=

—213

: Egyiold Hay

.
)

UB : s py9] 391 Asige 4
LB : sole 8l 89 F499 ¢A
G; : ¥A gA4s Ad4 7

r [0, 1olel AYR

Me; : AAQ 22ADP(minded mom.)
b c Edel el BYHE 4

4) Faza

B oA Aod ASATE Btk ol FEs) BYY
& 2Pz Mg iy 2aE A= A ALE
aag2e ¢XEE 241 3 #d

Edd 2uAL 2%

AN 24

Pod HELE AL S

2% 1 AQgE 28X
Fig. 1 flow chart of the proposed algorithm
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Table 1. coef. of load component by study case
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