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Name of InjectedQ Name of Bus | P (pu) Q (pw) Vi(pu) | 0(Deg)
P \Y 8 (Deg.
Bus () | Qlpw) | Vpu) | B(Deg) | ey BusNo0 | 5.11866 | 1.21860 | 1.00000 | 0.00000
BusNoO | 4.968 | -3.424 | 1.000 | 0.000 -4.643 BusNol -0.92025 | -0.02267 | 0.99413 | -0.57707
BusNol | -0.920 | 0.502 | 1.003 | -0.741 0.525 BusNo2 -0.04964 | -0.01629 | 0.99018 | -1.32994
BusNo2 | -0.049 [ 0.509 | 1010 | -1.512 0.525 BusNo3 -0.89564 | -0.02135 | 0.96764 | -2.61454
BusNo3 | -0.895 | 0.447 1.008 -3.454 0.469 BusNod -0.79948 | -0.91883 | 0.95287 | -3.03194
BusNod | -0.799 | -0.450 | 1.002 | -4.420 0.469 BusNo3 -0.80463 | -0.02944 | 0.92748 | -4.38235
BusNo3 | -0.805 | 0.496 | 0998 | -7.022 0,525 BusNo6 -0.03942 | -0.00453 | 0.91993 | -4.80548
BusNo6 | -0.039 | 0.489 | 0.998 | -7.893 0.494 BusNo7 -0.57401 | -0.00208 | 0.90345 | -5.73253
BusNo7 | -0.575 | 0.492 | 0.995 | -9.549 0.494 BusNo§ -0.04953 | -0.00472 | 0.87994 [ -6.70810
BusNo8 | -0.049 | 0.489 | 0.987 | -11.752 0.494 BusNo9 -0.81409 | -0.01539 | 0.85556 | -7.80164
BusNo? | -0.820 | 0.485 | 0.974 | -13464 0.500 Active Power Loss =.171976 pu

Number of function evaluations = 230, Function minimum =
72,07097, Function initial value = 3709.62, Power loss minimum =
1.671953E-02 pu, Power loss initial value = .171976 pu, Total
injected reactive power (# cost) = 4.49375

ek \ 1A gl (G5 GUSL s polis e Ll 4 (A7 (G5B 51, GlElS 050

Name of Bus | InjectedQ (kVar) | VARI (kVar) | VAR2 (kVar) | VAR3 (kVar) | VAR4 (kVar) | VARS (kVar) | VARG (kVar)
BusNol0 -9286.0 0.0 0.0 0.0 0.0 0.0 0.0
BusNol 1050.0 400.0 400.0 250.0 0.0 0.0 0.0
BusNo2 1050.0 400.0 400.0 250.0 0.0 0.0 0.0
BusNo3 937.5 300.0 300.0 300.0 12.5 12.5 12.5
BusNod 937.5 300.0 300.0 300.0 12.5 12.5 12.5
BusNo3 1050.0 400.0 400.0 250.0 0.0 0.0 0.0
BusNoH 987.5 350.0 350.0 275.0 125 0.0 0.0
BusNo7 987.5 350.0 350.0 275.0 12.5 0.0 0.0
BusNo§ 987.5 350.0 350.0 275.0 12.5 0.0 0.0
BusNo9 1000.0 350.0 350.0 300.0 0.0 0.0 0.0

Total Injected Reactive Power = 8987.5 kVar, Total Injected Reactive Power Cost = 6,.32585E+08 Rial
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Gt VYA gl il w5 SO0 e s i dgu -
Name of Bus | P (pu) Q(pu) | Vipu) | 8(Deg.) 1.
BusNoD 24339 | 0.4197 | 1.0000 | 0.0000
BusNol 37129 | 1.1496 | 1.0037 | -1.7254 0.98
BusNo2 0.4207 | -0.0768 | 0.9817 | -1.1688 2 0.96 -
BusNo3 | -0.7812 | -0.1449 | 0.9878 | -7.3150 % 0.94 - 1
BusNod | -1.1788 | -0.0390 | 0.9753 | -10.5290 > o
BusNo5 | -1.9109 | -0.1699 | 1.0008 | -2.3055 (s
BusNob -0.5797 | -0.2348 | 0.9822 | -2.7174 m 09
BusNo7 | -0.1993 | -0.0697 | 0.9478 | -6.4113 0.88 -
BusNo8 | 0.0795 | -0.1996 | 0.9590 | -5.2033 0.86 —
BusNo9 | -0.1901 | -0.0350 | 0.9760 | -4.7583 =
BusNol0 | -0.8402 | -0.4397 | 0.9862 | -3.4262 0.84 + T T T T
BusNoll | -0.9603 | -0.1598 | 0.9932 | -2.9607 0 20 40 60 80 100
Active Power Loss = 6.577306E-03 pu Iteration Number

AN IS Gl 5 g 5l Ll Ay B Y Jgae

Name gf Ppu) | Q(pu) V (pu) 0 InjectedQ e sl S5 S e e el S .\r“.}i..
Bus (Deg.) (pu) AL

BusNoO | 2.431 -0.055 | 1.000 0.000 -0.055 )

BusNol 3711 1.144 1.010 -1.731 0.000

BusNo2 | 0.421 -0.014 1.000 -1.323 (.063

BusNo3 -0.780 | -0.150 1.004 -7.294 0.000
BusNod -1.180 0.148 1.000 -10.465 0.188 1400
BusNo$ -1.910 | -0.170 1.008 -2.310 0.000
BusNo6 | -0.580 | -0.185 | 0997 | -2.784 | 0.050 1200
BusNo7 -0.200 0.018 1.000 -6.634 0.087 1000
BusNo§ 0.080 -0.100 1.002 -5.448 0.100
BusNo9 | -0.190 | -0.035 | 1.002 | 4878 | 0.000 800 by
BusNol() | -0.840 | -0.440 0.997 -3.445 0.000 g
BusNoll | -0.960 | -0.160 1.001 -2.966 0.000 % 600 F
Number of function evaluations = 498, Function minimum = .%
1166201, Function initial value = 463.2707, Power loss minimum = 400
=2.900708E-03 pu, Power loss initial value = 6.577306E-03 pu, Total ;
injected reactive power (# cost) = 4875 200
srse gl o ol & 7 3 S, S5 A 200 T
Lb VYERS gy 35l sleil Iteration Numbers
Name of InjectedQ VAR VAR2 VAR3
Bus (pu) (kVar) (kVar) (kVar) (e Slimb 1S p o RyF Gl S, Ulg O s A S
BusNol -109.1 0.0 0.0 0.0
BusNol 0.0 0.0 0.0 0.0 VA gl IS M e
BusNo2 125.0 125.0 0.0 0.0
BusNo3 0.0 0.0 0.0 0.0
BusNo4 375.0 375.0 0.0 0.0
BusNo5 0.0 0.0 0.0 0.0 800
BusNof 100.0 100.0 0.0 0.0
BusNo7 175.0 175.0 0.0 0.0 600 -
BusNo8 200.0 200.0 0.0 0.0 Tﬂ
BusNo9 0.0 0.0 0.0 0.0 o 400
BusNol0 0.0 0.0 0.0 0.0 © _fr
BusNol | 0.0 0.0 0.0 0.0 200
Total Injected Reactive Power = 975 kVar, Total Injected Reactive 0 ./
Power Cost = 7.484E+07 Rial ' ' ' '
0 50 100 150 200 250
Cl}g L LSJ! _1§ f.!jb’- L» 5 a}.i g Jablie Iteration Numbers
4 POV pu ssde adsl Jlade 3l ks Sl Sl B S5 3l e (55l iy 1 A Sl o5 A S

@U eomer 9 */00YAr pu sl Gl lde FECETS o

ol JlaEe & FAY/YVAY pu oyl i 31 G —ii 5 a5 b oty gl PoA gt

\OF &



P\, SHE st ol 1 15t 55 Al e

JYAVD pu Sl ol g Ll 4 A5 i

c 500

c

g:gz s ‘f)l:- _,:Sb QIJT O‘-’-I &)ﬁbﬁ;ﬁ@

[

ézm e .J.,L_a. & uf..hls 167 3 gl b Jasl L
100

8 o s il aug 3 s S 255 o etalis o)l

0 100 200 300 400

..Uﬁg\])ll.b—;)l.‘.m'qunw
Jaml b olils Bl e 5 JKE s

Itreation Numbers

i VY ASS 6l ) SO sl wjdhdl?mlﬁ:ﬂ‘}ﬁﬁ
b el & a5 Sib 5S1, GlS g e

351 U5 ot Sl S S s
5 e SL LS a e R S

1.02

Ml o GMS O3 (sl wa f e

ol sdal 5 3 4 byl S5
b 3 al s Bse mli 3 8 IS Gl
Sl gl Glgsld 4 Lpd e el

Ly o by (a8 (o33 5 (Pad (S

0.99

Bus Voltage
(=]
2

0.97 ¢

0.96
0.95
0 100 200 300 400
o . . . . Iteration Numbers
0 100 200 300 400
Iteration Numbers
VYA (g 1S o i 9T S Ol s Ve Y52
5 51 ) Sl e e (Sl S O VY S o
s\ Y
0 100 200 300 400
Iteration Numbers
e Ml & ()5 G5 ST, Ol e Sk V) IS
i VY AL gl ) SO sl
—& OV

wwWww.SD.ir



b S A ULl el Uy 5 CL sl

R ) c::-...a_'; &

Sl ine) Ll G5 5815 slely Sl S
WLds ol (g aanS gl e (il g
G Bl (Gl aug 3l ool Cons
Ay ot g o & G

a gl oL sl 5 oLl ol &l S, o
JS 53 il 1 5 ol os il 0TS 0

Ll edd s oSS

&0

[1]. D.E. Goldberg, “Genetic algorithms in
search, optimization and machine
learning”, Addison Wesley Pub. Co.,
1989.

[2]. D. Rajicic and A. Bose, “A modification
to the fast decoupled power flow for
networks with high R/X ratios”, IEEE
Trans. on Power Systems, Vol. 3, No. 2,
1988, pp. 743-746.

[3]- A. Augugliaro, “Optimal design and on-
line control of switched capacitors in
MYV radial distribution networks”, Proc.
Of Power Computational Conference,
Austria, 1990, pp. 455-461.

[4]. J/). Grainger and et al, “Volt/Var control
on distribution systems with lateral
branches using shunt capacitors and
voltage regulators, Part 1: The overall
problem”, IEEE Trans. on Power
Apparatus and Systems, Vol. 104, No.
11, 1985.

[5]. H.D. Chaing and et al, “Optimal
capacitor replacement and control in
large scale unbalanced distribution
systems: system modeling and a new
formulation”, IEEE Trans. on Power
Systems, Vol. 10, No. 1, 1995, pp. 356-
369.

[6]. KH. Kim and S.K. You, “Voltage
profile improvement by capacitor

’ e SSGL sag0 polio 3l eolawl b guiSTy oylgd algy 08 [ OYLEo dcgomo

700
600 ~-|
500
400 +

300 +
200 -
100 1 i

0 UICRCR L R ]
-------- ' '

i 200 400 600

InjectedQ

Iteration Numbers

Glewb 1S 2w Ry F S5 o1, 015 Ol i VY S
Y ASCE gl LIS sl e

250
200
1o )
w
I
50 MJ
0 - -
0 200 400 600
Iteration Numbers

Sl IR S ey (5l oy s A D N0 S
VY A

65 s ¥

ar g W HI g3l ap adle Ay 5l dlas ol
(sdomy sl 3 55 OF QLIS 5 Vb s pun oy
2 o GN8 O3l e FD L i Lol e
Sl bl el (S G55 e
e 33 Sil g (5 1 g A xS el
s b Ol A s b LK e
By Aigel e 33 8 53 5 Wy by n PO
Ve =B hwgeyeh 4 bt Sl &S g5k

\0F &




e (5BCSEL dsxan polie jl colaiwl b guiSTy led adge J =085 | OYlEs acgozmo ‘

& 0O

[7].

[8].

[9].

placement and control in unbalanced
distribution systems using GA”, IEEE,
1999, pp.

M. Defanti an et al, “Optimal capacitor
placement using deterministic and
genetic algorithms”, IEEE, 1999, pp.

B. Gou and A. Abur, “Optimal capacitor
placement for improving power quality”,
IEEE, 1999, pp.

HN. Ng, M.M.A. Salama and A.Y.
Chikhani, “Capacitor allocation by
approximate reasoning: Fuzzy capacitor
placement”, IEEE Trans. on Power
Delivery, Vol. 15, No. 1, 2000, pp.

5 OL&h sl B deses wodl) ezt V0]
251 015 Lo IS b i Lo saons
Geabd e ¢SS (G55 sl S s
Llode IRV 4By (Ml g il

OFA-OFY

3208 wple 5 GG Gmsn dazes A V)]

PP R\ PR NC JPCRN
S ey Dol S slgsls

Sy JBsn dee s i 5 Ol Ol

03 dlor D1l B g (owign ol AT ety

IAAM Sloers NYYVP



