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Reactive optimization of hybrid AC-DC power system based on improved APO

LI Shengxing', LUO Diansheng', LI Yiquan®, HUANG Gen', DU Qian'
(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. Power Dispatch Control Center of Guangdong Power Grid Co., Ltd., Guangzhou 510000, China)

Abstract: The APO is a superior algorithm with global search capability, and it can avoid premature convergence that
easily occurs in Particle Swarm Optimization (OPS) and other algorithms. Besides, it has better stability, rapidity
convergence and robustness. Aimed at reactive optimization problem of hybrid AC-DC system, and according to the APO
of the vector model, a reactive optimization algorithm is proposed based on a kind of improved APO. In order to solve the
restricted problem, the algorithm defines infeasibility degree function to judge infeasible solutions, haul the infeasible
solution back to the feasible zone by use of the constriction factor, and search the optimal solution based on

multidimensional search algorithm. According to the simulation test of IEEE 30-bus system, and compared it with other

algorithms, it turns out that the improved APO is accurate and efficient in searching the solutions.
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Table 1 Calculation results of AC/DC system controlling variables
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PSO GA ASCEE
Ui 1.040 1.018 1.036
Usz 1.025 1.020 1.021
Usgs 1.089 1.096 1.090
Uss 1.078 1.074 1.078
Usii 1.024 1.034 1.024
Usiz 1.023 1.024 1.043
Ti69) 0.987 5 0.975 0.987 5
Tye-10) 0.9875 0.975 1
T2y 1 0.9625 0.975
Tras) 1 0.9875 0.9875
Ocio 0.008 0.012 0.005
Oci 0 0 0
Ocis 0.245 0.307 0.278
Oci7 0 0.003 0
Oc20 0.007 0 0.012
Ocai 0 0 0
Ocas 0.136 0.210 0.175
Oca4 0.027 0.105 0.098
Ocy 0 0.021 0
Uy 1.084 5 1.056 4 1.073 4
Iy 0.21 0.21 0.21
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Table 2 Comparison of AC/DC system parameters

before and after optimization
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