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Reactive power and voltage control based on improved particle swarm optimization in power system

WU Xiu-hua, PIAO Zai-lin, XU Jing, YANG Ping
(Information and Electrical Engineering Institute, Shenyang Agricultural University, Shenyang 110161,China)

Abstract: An Improved Particle Swarm Optimization(IPSO) algorithm applied to the Reactive Power and Voltage Control of
power system (RPVC) is proposed followed by the Basic Particle Swarm Optimization(BPSO). The algorithm changes the
stochastic initialization with equality initialization and adopts a principle of particle searching by itself. Several particles in feasible
solutions are used to lead swarm’s motion and update. At the same time, the algorithm uses chaotic mutation factor to change
positions of the particles which plunged in the local optimization. Simulation results of IEEE 30-bus power system show that the
TPSO is more efficient than BPSO and some other optimization methods.
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WS BEEFEE: ERF A2 R A AT R
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HATITHE.

HERG: W R: BRTFAHL=RENEL
BB NENTE—RAME, BN FHRENE
ARBABENE, WAZRKFRANRML, %
Logistic T fExI G ZRIHITER.

SR AW b FXBIBRERRE
BB ABRNEDTE—E, FIUh, BHER,
B NEARREIN L, vH 8RB, EERATHER3-T,

4 BHHAESHR

iZ fiMatlab7.07EPIV 2.4Git & #l X TEEE-30
WRARGELHEENSEEEHE. ZREYTH
414 6N KRBT A2 AT E. 61K
LS AN, 24 5. 84 11, 13, FAUERNFET
B, HASM APV A, RE P H S S HPQY A,
AR E RSB 6~9. 6~10. 4~12. 27~28; FFEE
AT A N3, 10, 24, EVEEBMLETIZER100
MVA, & EBHLFIHLIR B R 2E R 28 138 EL B

1.0, WWHMENIHRLE (pw). RERK AN
Pioag=2.834 pu, Qioa=1.262 pu. RHKSHS%E R
[9], ¥ EK LT RENR-3FTR; BT ERH
Matlab7.0i& 1T ¥ 5% F Newton-Raphson /7 ¥ .

1 By EEMTIE /RE

Tab.1 Limits of voltage and reactive power of generators

TS Vo, wes/ PU ¥, oin/pU & ws/ PU @, in/PU
1 1.1 0.9 0. 596 -0. 298
2 1.1 0.9 0. 480 -0. 240
5 1.1 0.9 0. 600 -0. 300
8 1.1 0.9 0. 530 -0. 265
11 1.1 0.9 0. 150 -0.075
13 1.1 0.9 0.155 -0.078

F2 PO AAEMEERELLRE
Tab.2 Voltage limits of PQ nodes and ratio limits of
transformer taps
Wiows,mn/ DU Vioas, win/ PU Tines/ U Tioin/DU
1.05 0. 95 1.05 0.95
R3 RAMERBR[RFEMBERE
Tab.3 Limits of capacity and voltage of

reactive power sources
Q..nex/ DU &.win/ DU ¥, win/pu
0. 36 -0.12 1. 05 0. 95

iBH IPSO BEXLRGHATI W H,
JUR S LB BEARAL 5 VAT SR b, SRR
R4, R5PR, HHEERBEEZT 30 RERKF
.

BT HSREETUE Y, BHEEEREN
WO MESET, RARTHE =AY S AR,

V.. vax/ DU

R4 OWRITEESER LR

Tab.4 Comparison of the results of power flow

I H X R/pu X & /pu Poss/pU IR R EARRER
Vs Vao Vo 1)
VIR E &R 2.904 9 0.969 5 0. 059 879 0. 932 0.94 0.928 0.569 0
IPSOIT 4R 2.883 1 0.818 6 0.048 899  0.967 0. 961 0. 958 0.412 9
5 S5/LMBERMREBEILE
Tab.5 Comparison of the intelligent algorithms
Wt Ir & T A/pu T & /pu Poss/PU Ghoss/ DU Piave/ PU Tave/%
Broyden 2.889 86 0.938 96 0. 055 860 -0.323 04 0.004 02 6.71
IPM 2.826 49 0. 481 67 0. 049 951 -0. 151 40 0. 009 93 16. 58
SGA 2.883 80 1.027 74 0.049 800  —0.234 26 0.010 08 16. 84
AGA 2.883 26 0.660 49 0.049 260  -0.601 51 0.010 62 17. 74
EP 2.883 62 0.873 46 0. 049 630 -0. 385 27 0.010 25 17.12
BPSO 2.883 30 0. 825 00 0.049 262 -0.229 20 0.010 62 17. 62
1PSO 2.883 12 0. 818 67 0.048 899  -0.227 21 0.010 98 18. 33

VE: SCA: ARMERMRHIE, AGA: ENEMIBMEEVE EP: BLHE

Broyden: JEZRYEMKI; IPM: P 3k; BPSO: ZEAK TR
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H, IPSOJEAIEA T B MR, JLTSEEMmIL
hUEBER WAC A RIRAR Y, X RR A EYIH
EEARTER, FEERKRSCER I, TR
RIEZRHTR/D, BRMTRMNENS| S EksunT
FERGE N & BB ARMESEIT, FrUEIEESORA A |
BT, BRSEEERFHENZ. HEg%
R, AR SAETTERE GB1T3040
SEHMEAES0 sULAN, E4FTBPSORI60. 12 sHISGAR)
119.79 s, WA BT RARR B AR R BIIRS
FET R, AT LLWTERIEAE BT B iR, {HpN ik

AETFLAEEHESE, HELHKRSEERDT
IPSO. HRAkJE &% 517 B E I R6Fi7R

\

Power Loss/W¥

0 éO 40 60 80 100
Iterative Times

BE1 IPM. SGA. BPSO. IPSOM{kit#2thsk
Fig.1 Optimizing curves of IPM,SGA,BPSO
and IPSO algorithms

#6 ERTEBMALELE

Tab.6 Comparison of optimized values of control variables

B

R HRE SGA BPSO IPSO
14 1 1.075 1 1.072 5 1.079 0
K 2 1.064 6 1.063 3 1.070 1
¥ 5 1.042 2 1,041 0 1.049 2
14 8 1.045 4 1.041 0 1.049 0
Vs 11 1.033 7 1.064 8 1. 066 3
Va 13 1.054 8 1.059 7 1.060 5
h 6~9 0. 94 1.03 1.04
L 6~10 1. 04 0.95 0.97
I 4~12 1. 04 0.99 1.02
A 28~27 1.02 0.97 0.98
@ 3 0.00 0.00 0.10
&o 10 0.37 0.16 0.22
Q2 24 0.06 0. 12 0.20

5 4

AR T — R ol okl TR AR, R
FFEI95 5 A B IR FVE W WIEERL T FIBE, A
REFHARRVEME, AR EENVEES
I ANAAN 8 kL F 1 A 1 B A A0 B A B AR W S iR
8, MRREHTHTESIERIS, EHPIH
B E ARSI FREHERFEY, LMRIE
HR[REEANEER, BRBARR: EHUESH
LB AR RIs SR FHIEER . R, REM
F ] B AT AT 30 BRI AT R F 4 T LR SR F RIS
SHFERT, daraFMEE, iRk E. XA
Al REFEN R BIRL F K FA VR VAR e i A7 VR R A T 1
ME, RIEFHNEREFHRTFHEESE. £33
IEEE-30 5 s RAERIVHE 547, i PSo kR
BRI E A R resuts, JERER TR
RN RETLHHEENGZGAEHIE, BEREN
SEHE.
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