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Fig.1 The feasible region of a two-dimensional

linear programming problem
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Fig.2 Testing 110 kV power system of Shangjie
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Tab.1 Part optimization results of the testing system
B BAEIRL ZaXMEk
¢ ¢ ¢ ¢ ¢ ¢ T, T, T, T,
0 1 0 0 1 0 0 4 4 2 5
1 1 0 0 1 0 0 3 2 2 3
2 1 0 0 1 0 0o 3 2 2 3
3 1 0 1 1 0o 1 3 1 2 3
4 1 0 1 1 0 1 3 1 2 3
5 1 0 1 1 0o 1 3 1 2 3
6 1 0 1 1 0 1 3 1 2 3
7 1 0 1 1 0o 1 3 1 2 3
8 1 0 1 1 0 1 3 1 2 3
9 1 0 1 1 o 1 3 1 2 3
10 1 0 1 i o 1 3 1 2 3
11 1 0 1 1 ¢ 1 3 1 2 3
12 1 0 1 1 0 1 3 1 2 3
13 1 0 1 1 0 1 3 1 2 3
14 1 0 1 t1 0 1 3 1 2 3
15 1 0 1 1 o 1 2 1 2 2
16 1 0 1 1 0o 1 2 1 2 2
17 1 0 1 1 0 1 2 1 2 2
18 1 0 1 1 0 1 2 1 2 2
19 1 0 1 1 0o 1 2 1 2 2
20 1 0 1 1 0o 1 2 1 2 2
21 1 0 1 1 0 1 2 1 2 2
22 1 0 1 1 0 1 2 1 2 2
23 1 0 1 t 0 1 2 1 2 2
24 1 0 1 i 0o 1 2 1 2 2
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Tab.2 Economic costs before and after synthetic

reactive power optimization

RE BARMA oL H#HE %ﬁ;ﬁ
W/ R /B /kWh R/

RIA] 10 20 14071 6048
Xmkielfifbis 2 4 14341 5820
AWk R 1 14047 5753
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Nonlinear Reactive Power Optimization Based on Idea of the Simplex
Method for Urban High Voltage Power Systems

WANG Ke - wen', ZHAO Xiao ~ duo', LIU Xiao - feng’

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Pingdingshan Power Supply Compa-
ny, Pingdingshan 467001, China)

Abstract; For the reactive power optimization problem in urban high voltage power systems, the quasi Newton
optimal power flow is applied to compute the reactive power demand in compensation nodes, and to determine
the switching on/out states of capacitor banks. The obtained result is regarded as the initial value for further
computation. *Call in’ and °‘call out’ variables are selected referring to the reactive power sensitivities. By
using the idea of base transformation in the simplex method, the switching on/out states of capacitor banks are
optimized to reduce the total active power loss. Finally, the compositive cost is used as the objective for opti-
mization to determine the capacitor bank states and tap changers in the next 24 hours. The effectiveness of the
proposed approach is examined in an actual testing system.

Key words: urban high voltage power system; simplex method; reactive power optimization; quasi Newton

method



