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Reactive power optimization based on interval arithmetic with distributed power grid
ZHANG Yong-jun, SU Jie-he, YI Ying-qi
(School of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: In order to solve the uncertainty of the output of distributed power and the effects of load fluctuation, this paper presents a
reactive power optimization method based on interval for the grid with distributed power. First, the concepts of interval number and
interval arithmetic are introduced and the interval power flow is established. Then, objective function and constraint conditions of
interval reactive power optimization model with distributed power are established, and the steps of solving the model with PSO are
given. Finally, a modified IEEE 14 node system is simulated through Matlab and a certain power flow for reactive power
optimization proves the correctness of the proposed algorithm. Simulation results shows that it can make the grid work in
near-optimal state with taking into account the uncertainty of the grid.
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Fig. 1 A modified IEEE 14 nodes system
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Fig. 2 Mid-range of power loss iteration curve based on interval
reactive power optimization
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Table 1 Node interval voltage before and after optimization
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Table 2 Control scheme based on interval reactive power

optimization
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Fig. 3 Power loss iterative curve without wind farm
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Table 3 Optimal voltage with/without wind farm
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Table 4 Optimal control scheme with/without wind farm
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