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Study on real-time reactive power optimization and its on-line application
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Abstract: The influences and characteristics of reactive power adjustment on power system are analyzed in this paper. Some
specialties and effect factors of real-time reactive power optimization are also discussed. An optimal mathematic model of reactive
power is founded according to minimization active power loss with penalty function of voltage and reactive power restriction.
Sofiware framework of real-time reactive power optimization is designed by the on-line application requirement of EMS. The
co-evolution method is adopted to solve reactive power optimization. In the end, a simulation of actual electric power grid is
performed for proving feasibility and validity.
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Fig.1 Model flow of reactive power optimization
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Fig.2 Sketch map of co-evolution method
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Tab.1 Analysis of power and line loss in each hour

T /M AR/ (%) e
B gusr ks e s/ ®)
1 12 735.1 12 854.3 12 850.4 0.9273 0.8972 0.0301
2 12676.9 12 788.8 12 783.8 0.8750 0.8362 0.038 8
3 12544.5 126558 12 653.9 0.8794 0.864 6 0.0149
4 12396 12 513.6 125104 09398 09144 0.0253
5 12497.2 12613.4 12 612.7 0.9212 09157 0.0055
6 12 601.1 127143 12712.6 0.8903 0.8771 0.0133
7 13 280.1 13 404 13402.2 0.924 4 ‘ 09110 0.0133
8 13 194.8 13 329.6 133271 1.0113 0.992 7 0.0186
9 13 897.1 14 032.8 14 031.9 0.967 0 0.960 7 0.006 4
10 14 069.7 14 218.1 14 215.3 1.0437 1.024 2 0.0195
11 14 224.5 14 371.7 14 367 1.024 2 09919 0.0324
12 137182 13 875.6 13 872.3 1.134 4 1.110 8 0.0235
13 13 854.1 13 993.3 13 990.4 0.994 8 0.974 2 0.0205
14 13 892.2 14013.6 14 013.6 0.8663 0.866 3 0.0000
15 14 220.9 143448 14 340.7 0.863 7 0.8354 0.0283
16 14 135.5 14 260.2 14 258.4 08745 0.8619 0.0125
17 14 606.9 14 735.8 14 730.9 0.8747 08418 0.0330
18 14 858.7 149922 14 987.5 0.8905 0.8594 0.0311
19 14 584.2 14714 14 713 0.8822 0.8754 0.006 7
20 146724 14 800 14 797.8 0.862 2 0.847 4 0.0147
21 14911.2 15 040.9 15 040.1 0.8623 0.8570 0.0053
22 14826.3 149522 14 949.2 0.8420 08221 0.0199
23 139124 14 039.2 14 036.4 0.903 2 0.883 4 0.0198
24 12 868 12992.7 129894 0959 8 0.934 6 0.0252
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Tab.2 Analysis of line loss in a day
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RE/ %) 2/ (%) /(%)
EE-#N:| 1.134 4 1,110 8 0.038 8
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HPE 0.905 4 0.878 1 0.027 3
MR PIAZR A AR T LA H

DSER IR REBN A4S 7R S BT BE R AL &5
R, BT AR T AL RIETE;

2) &K 24 MBEA LS T T EMREEBIT
75 2 BEAR P H2 5 '

3) HERRFEHLIRE 0.9054%, G LkRE
0.8781%, MIRZE 0.0273%, REFEAL T LEFIELT
K&



RARE, F LN ENRUE T RIAL LN -83-

5.3 BIERESH

ST EANB BTN REBRERZE. B
4 B TIZHERM 330 kV EMEE 24 /N EIHRALHT
JaHE o

34

—— LFRETHR

34

33
1 3 5 7 9 11 13 15 17 19 21 23

4 330kV EREMEXIMANFIFRBE

Fig.4 Voltage before and after reactive power optimization
on 330kV grid

PNCEE SR

DAL SEmE B R 0 SERRISATIRGE T i R IR 3
e

2) WM AN B, BEIEAT KRR, SR
ARG EAMERE, ESMERELD), BEEE,
RE IR = RGN s

3) MR ERTR B, RE2IEMERE, EF
AMEAEMTI, RERERE, BERARANE.

6 45iE

W T Zh i T 0 R R ML M= &
RITATTRFIE, 456 SER T N A s LR
WaEEER, % EMS MI7EL N ER B T SE R
R R G, JERA T — P R - TR
R T R SEE . SERR B I B4 A R I SE R
To DAL f 7E 28 1 P e A Fi Y ) 7 2 1R SRR 1S
o
S5 3R

(1] Urdanta A J, Gomez J F, Sorrentino E, et al. A Hybrid
Genetic Algorithm for Optimal Reactive Power Planning
based upon Successive Linear Programming[J]. IEEE
Trans on Power Systems, 1999, 14(4): 1292-1298.

(2] XIEH, BF. T Tabu WEHZHHEBERELTHR
). 8 1 R GE B Bk, 2000, 24(2): 61-64.

(3] Sharif S S, Taylor J H, Hill E F, et al. Real-time
Implementation of Optimal Reactive Power Flow[J].
IEEE Power Engineering Review, 2000, 20(8):47-51.

(4] Twes, XH, HfH, 5 FTRAEENLIRILE

BEAENKETAASGED]. BMEAR, 2004, 28(16):
44-47.
DING Xiao-qun, DENG Yong, HUANG Wei, et al.
Practical Improvement of Reactive Power Optimization
based on Genetic Algorithm in Fujian Power System[J].
Power System Technology, 2004, 28(16): 44-47.

(6] SKAHEA, #hVER, RI3Cfk. 3 EHARKH—RRMER
EHARLKD]. BAORZG AN, 2007, 31(13):1-6.
ZHANG Bo-ming, SUN Hong-bin, WU Wen-chuan.

of EMS with
Coordination[J]. Automation of Electric Power Systems,
2007, 31(13):1-6.

[6] Potter M A, De Jong K A. Cooperative Ccoevolution: an

New  Generation 3-Dimensional

Architechture for Evolving Coadapted Subcomponents[J].
Evolutionary Computation, 2000,8(1): 1-29.

(7] Eg%¥, THA, KSR, & ETHRBERSES

RETNAD. P EEHLTEER, 2004, 2409):
125-129.
WANG Jian-xue, WANG Xi-fan, CHEN Hao-yong, et
al .Reactive Power of Optimization based on Cooperative
Coevolutionary Approach[J]. Proceedings of the CSEE,
2004, 24(9): 125-129.

YrFs HHE. 2008-03-18;
T

REE (1976-), &, Hid, #H0F, TENELHE4L
ST, B AERARGHE 5 L4E; E-mail: zhaomeilian@
126.com

Mk (1975-), %, L, THF, LEAFLHA
Yotr, WERBEREAHAT QAL TFLIFELLT
.

i&[E BH: 2008-05-25

(E#% 50 R continued from page 50 )
CHEN Yue-yun, QIN Jian, et al. A Survey on Fault
Location for Distribution Network[J]. Power System
Technology, 2006,30(18):89-93.

[10] YUAN Zhenhai. A Study on Zero Sequence DC
Selective  Electric Leakage Failure Diagnosis &

Protection Principle [A]. in:2004 IEEE Montreal

Section Conference on Dynamics Instrumentation and
Control[C].Nanjing(China):2004.

ks B A 2008-12-08;
{EEE -

#® #01984), F, MEARL, BAFTALHEAL
#%4*. E-mail: xuzheng0206@163.com

2Bl HH#8: 2009-02-11



