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Mutative scale chaos optimization algorithm for VAR planning of power system
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Nanjing Institute of Technology,Nanjing 210013,China)

Abstract: The cost that integrates investment of reactive equipments with active-power loss of electric power network is selected
as objective function. The constraint concerning voltage profile is considered to investigate reactive-power planning problem.
Compensation bus is selected firstly by modal analysis method and then maximum size of compensation capacitors is determined by
voltage selection, the real size of compensation capacitors is determined by reactive power optimization model lastly. A mutative
scale chaos optimization algorithm(MSCOA) is introduced. By continually reducing the searching space of variable optimized and
enhancing the searching precision, the algorithm is of high efficiency. MSCOA is applied to reactive power planning of power
system incorporating steady state voltage stability constraints and its effectiveness is validated by the simulation result of IEEE
14-bus system. Initial value cannot affect the convergency of MSCOW, and results of optimization almost keep same.
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Matlab6.5 #M-F& LRAEE. HESHREWD EP AN HRATER
F: M50, r=2, ¥:=0.5, ¥-~0.2, Tab.1 Original generation and load of IEEE 14-bus system

IEEE14 5 SRR RZE R A EWANS WA f’G/MW R/WW @/M¥
SLSCRRL1T). AR BARATL 13, 24 8/100 Mvarh ™, 2 om B4 oo
BIEMECH200 $/MWh. IEEE14 5 SARHERIR R 3(PV)  100.00  188.40 61.80
girh, A5 8KREH, HP1 SFHSRBENAFE ; g'gg ?5'5?) 3'5'730
WA, 3 GBES, | MHBRAMES. &K 6PV 8.0  22.40  10.80
CHIAWERIAOS-L0% AUBRBEE [ 0n 0w 0
KIEEA0.95~1. 05, R=EREHHIAFEFEL 9 0.00 59. 00 28. 60
B, HEBRLMMMN—8~8 FLih17 #4, WY 10 0.00 18.00 8.70
LSRN 25%, MEEBFLBEER0.9~1.1, B 2 ot 1r  ten
1+ 8X1.25%; A7 F9 S ArFBemAEIL19 13 0.00 27.00 13. 10
W, 4G400.01 p.u.; FE SR ESE N1 05, 14 0. 00 29.80 14. 40
S=100 MVA. RZMPVY S¥EM & S w F: A RTAULS, R RTEDAH, @ R-EDRH.
FRERAEL 2 RINMBIRRACE 10155 ®2 IEEET4 R PV HRMHRME
TEEREMER: R4OAMYBTRALEHT 55 Tab.2 PV-bus data of IEEE14-bus system

S5REF REAXEITARERE AL, 1opig T TR FIIREW ARG
W, BAAMEBRRADN0.07, 0.24; £5HF = F mew mxe  mrm s

hARIEA B IR A B K Hbr{lE; F6hBM 2 1000  20.000 140. 000 -67. 80 86. 80
A B YMERH R AL B, FTHMSCONS iR s 3 1000  20.000  100.000 -48. 00 62. 00

. . . , 6 1.000  20.000  100.000 -48. 00 62. 00
Sk (G0 RBGRBERE (AGA) HILLEE. 8 1.000  20.000  100.000 -48. 00 62. 00

R MY UEHENTERE. AUYRR. RESRMNM
Tab.3 Optimized control variable,active power loss,voltage violation before planning

[ [ ¥ [ i % b G Ploss s f PR AN
1.041 1 1.041 6 1.012 3 1.027 5 11 14 0 0.16  0.1106 1

T MUK ENTHRS5RTF
Tab.4 Optimized bus participation factors before planning
A4 T R5 AT TR 10 TRl FR12 FR13 Fld

0.008 3 0.014 3 0.007 3 0.071 6 0.177 4 0.130 0 0.017 2 0.051 9 0.522 1

RS UMUK EEHEHNERER HiFE

Tab.5 Optimized planning value of control variables and object

Ve Vs Ve Ve T T T G Go Gs Ploss Cost/($ +h™)

1.048 3 1.04 1.0318 1.036 4 16 14 16 0.19 0.07 0.23 0.101 5 2 034.0

®6 RATRMEMERNRKLER

Tab.6 Optimized results of radom chaos variables

B 1 2 3 4 5 6 7 8 9 10

E=plcEy] 0.1021 0.1020  0.101 4 0.101 5 0.1031 0.1027  0.105 4 0.104 3 0.103 2  0.106 0
cost($/h) 2045.8 2043.8 2 031.4 2 034.0 2 064.8 2057.2 2 112.0 2 089.8 2 066.3 2 121.1
e, i R R A B 0 0 0 0 0 0 0 0 0 0

H: P HETHRR; costHRX (2) MERREKMA.
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