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Fuzzy modeling for power system reactive power optimization

TU Fu-rong, WANG Xiao-ru
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Objective function of a traditional reactive power optimization method is usually expressed as that minimizing the active
transmission power loss under rigid voltage constraints, but neglecting the soft characteristics of voltage constraints. It can make the
voltage of some bus too close to its boundary, thus becoming hidden trouble of system security. To solve this problem the fuzzy
programming algorithm is introduced, and then a mathematical model for the reactive power optimization problem with fuzzy
operating security constraints is set up using the fuzzy set theory, which is solved by nonlinear primal-dual interior-point method
incorporated with penalty function. The calculation result of test system shows that, the proposed model with fuzzy operating security
constraints can reduce the decrement of transmission losses and keep security margin of voltage.
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Tab.2 Comparison of calculation result of IEEE30 system
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1 1.050 0 1.100 0 1.078 9
2 1.0450 1.090 5 1.0577
3 1.021 4 1.077 8 1.040 9
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5 1.0100 1.066 8 1.024 5
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