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Collaborative Optimization of Reactive Power and Reconfiguration of
Active Distribution Network Based on Improved Grey Wolf Algorithm
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(Key Laboratory of Shaanxi Province for Gas-0il Logging Technology, School of Electronic Engineering,
Xi’an Shiyou University, Xi’an 710065, China)

[ Abstract] The reactive power optimization and reconfiguration of traditional distribution network are mostly studied separately, lac-
king the coordination and cooperation of different optimization techniques. A mathematical model of reactive power and reconfiguration
collaborative optimization of active distribution network was established. Combined with the two optimization methods of reactive power
optimization and reconfiguration of distribution network, the coordinated operation of the two was realized according to the actual situa-
tion of distribution network. Taking the minimum annual comprehensive cost as the objective function, the improved grey wolf algorithm
was used to solve the problem under the constraints of network power balance, node voltage amplitude and network radial operation. Ai-
ming at the problems of low population diversity, easy to fall into local optimal solution and slow running speed of traditional grey wolf
algorithm, it is proposed to increase the explosion mechanism of fireworks algorithm on the basis of grey wolf update strategy. At the
same time, in order to improve the computational efficiency and solution accuracy, the fireworks algorithm was used for integer solution
optimization, and the nonlinear programming algorithm was introduced to optimize the continuous solution. The IEEE33 node distribu-
tion network was taken as an example to verify four different scenarios. The results show that the proposed collaborative optimization
model can effectively reduce the network loss and annual comprehensive cost, suppress the node voltage fluctuation level, and show the
superiority of the improved algorithm in convergence speed and calculation accuracy.
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IRFP(GWO) 7.14 9 32 37 350 700 246. 44 -59.20 0.952 101. 80 278 045.09
JEAE BB (FWA) 7.14 9 36 37 450 700 8.00 84.88 0.950 102.92 279 060. 06
P RAR A (IGWO) 7.14 9 32 37 300 700 238.24 188.08 0.954 98.33 270 097. 48
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