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A hybrid optimization based on DE for optimal reactive power flow
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Abstract: In this paper, a differential evolutionary algorithm based on hybrid optimization of reactive power optimization
methods is proposed. Hybrid optimization differential evolutionary (HODE) algorithm is a direct random search method, which is
driven by genetic difference among the stochastically sampled individuals in current population. The main idea of this method adopts
different strategy for mutation operator, and incorporates the two generations to enhance evolutionary speed. The proposed reactive
power optimization method is validated by IEEE 30-bus system and the obtained results are compared with those by other algorithms.
Simulation results show that the proposed method possesses following advantages of good convergence performance, good

robustness and high calculation accuracy.
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Fig.1 Flow chart of HODE-based reactive power optimization
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Tab.1 Comparison of the optimized results among three

algorithms
FR7JiE ZA/pu T Poss/pU Y P/ (%) FTRIBITE)/ s
PSO 29027 0.067 74 13.81 37.12
DE 29025 0.067 50 16.93 40.53
HODE 29023 0.067 32 18.55 56.71

x2 RATREEMLIEZHEHER
Tab.2 The values of control variables after optimization by
different comparison algorithm

wHIRE TES PSO DE HODE
Uy/pu 1 1.066 5 1.066 8 1.057 4
Usfpu 2 1.046 6 1.061 0 1.0529
Us/pu 5 1.0324 1.0458 1.0272
UyJpu 8 1.031 4 1.049 1 1.0412
Us/pu 11 1.028 3 1.088 5 1.0374
Us/pu 13 1.006 2 1.0677 1.060 2
T, 6—9 1.0250 1.000 0 1.000 0
T, 6—10 1.0000 1.0750 1.1000
T 4—12 1.0250 0.9750 1.0000
T, 28—27 0.9750 09750 0.9750
Qcifpu 3 0.048 0 -0.096 0 0.096 0
Ocio/pu 10 0.096 0 0.096 0 0.360 0
QOcadlpu 14 0.096 0 0.048 0 0.1440
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Fig.2 Comparison of the optimized results
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