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Practical study of reactive power optimization based on the dispatching automation system

XUE Bin, ZHU Yun, WEI Hua
(School of Electrical Engineering, Guangxi University, Nanning 530004, China)

Abstract: Reactive power optimization (RPO) is the important measure to achieve the optimal control of reactive power and ensure
the voltage quality. A RPO system based on the dispatching automation platform is constructed in the paper. The optimization
objectives are to improve the voltage quality and reduce the network loss. In order to meet the requirements of the actual reactive
power optimization system, system structure, control styles, equipment action solutions etc are studied from the perspective of
engineering application. Finally, prior-dual interior point method is used to compute a 232-buses real electric power network. Results

show that the voltage quality improvement and the network loss decline can be achieved.
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Fig.1 Structure of RPO system
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Fig.2 Structure of closed-loop reai-time control system for
reactive power optimization of electric power network
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Tab.1 Optimization results and execution time
WEE /s W5 T RRIERE/ (%)
3.27 10.29
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Tab.2 The values of beyond-limit voltage before and after

optimization

HAkEr AR ket RAEE
Vi 09465 1.0092 Viss 1.0810 1.0500
V., 10686 10500 V., 10843 10500
Vios 10856 10500  V, 10780 1.0500
Vo 10736 10500 V,, 10804 1.0500
Vigs 10821 10500 Vi 10527 1.0459
Vi, 10794 10092 Vg, 10507 1.0429
Vi 10529 10462  V,, 10520 1.0444
Vs 10528 1.0461 Vie, 1.0516 1.0437
Vi 10520 10444  V, 10522 1.0449
V., 10526 10459 V,,  LI575 10500
Vs 10515 1.0449 Vi 1.1592 10500
Vieo 10521 10453 Vis 10521 10454
Vo, 10511 10443  V, 10511 10444
Vi 10567 10500  V, 10516 1.0449
Vi, 10527 10459 V09300 10091
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Fig.3 Buses voltages distribution before and after optimization
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Fig.4 Network loss before and after optimization




g, % ETHEEAMMAZNENMATHFR -43-

R4i/pu
50

40
30
20
10

0

02 46 810121416 18 20 2224 26
BARKH
E5 MRMTLidiE
Fig.5 Change of network loss with iteration
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Fig.6 Change of complementary gap with iteration
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Tab.3 The optimal schemes of transformer

i 2 T T T T, T
RALEAREL 1.0022 09991 09991 1 1.026 6
A2 10250 09980 0.9979 10250 0.9962
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Tab.4 The optimal schemes of capacitor banks

TRE HEAEXAY

39 —

69 0.2X1; 0.03X2: 0.025X1

76 0.3X1; 0.2X1; 0.03X3; 0.025X1
143 —

180 —

205 —

211 04X 15 0.3X1; 0.03X1; 0.025X1
228 0.03X1: 0.025X1

229 0.4X1; 03X1; 0.02X1

232 —
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Tab.5 The optimal schemes of generator voltage

KA \4 ]
G, 0.966 5 0.186 2
G, 0.966 7 0.5328
G, 0.967 4 0.5502
G, 0.966 8 04135
G; 1.0500 47130
G, 1.050 0 48209
G, 1.0500 42921
G, 1.0500 3.4280
G, 1.048 2 0
Gy, 1.050 0 42152
G, 1.050 0 0.486 1
G, 0.982 1 0.896 9
G, 1.0139 0.486 1
G, 09535 0.8221
G 1.0500 17156
G, 1.050 0 1.6353
G, 1.050 0 0.1756
Gy 1.050 0 6.5229
Gy 1.0500 6.3111
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