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Optimal operation of microgrid based on Bayesian-PSO algorithm

KANG Jian, JIN Bin, DUAN Xiujuan, SHANG Xiaohua, LI Wei
(School of Electric Engineering and Electronic Information, Xihua University, Chengdu 610039, China)

Abstract: Aiming at the problem that the global optimal of the day-ahead schedule for micro-grid is hard to convergence,
a new optimal operation of micro-grid based on Bayesian and PSO algorithm is proposed, which combines the Bayesian
Network (BN) theory with the Particle Swarm Optimization (PSO) algorithm from the perspective of probability network.
Initially, the mathematical models of microgrid and the system constraints are established by considering the probability
distribution of wind power and PV system, then the renewable factor and unit power production costs are introduced to
achieve the optimization goal which contains the lowest total cost under the condition of energy conservation and
emissions reduction. Finally, the simulation analysis comes from a typical microgrid system. The result shows that the
BN-PSO algorithm can effectively solve the optimal operation problems of microgrid which includes random probability
event, it’s a new way to solve such problems; when compared with the current mainstream algorithms, the BN-PSO
algorithm can overcome the defect of local optimum and achieve convergence rapidly.
This work is supported by the “Chunhui Plan” of Ministry of Education (No. Z2014076).
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Fig. 11 Convergence condition of each algorithm
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Table 3 Objective optimization value of each algorithm
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Table 4 Computation time of each algorithm
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