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Network reconstruction of offshore nuclear power platform power system based on
Petri net and multi-population genetic algorithm
WU Dali',ZHENG Zhongxiangl,YIN Xianggen2‘3,WANG Yikai®>?,XU Biao*>*,PANG Shuai*?
(1. Wuhan Second Ship Design and Research Institute, Wuhan 430064 ,China;
2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China;
3. Hubei Electric Power Security and High Efficiency Key Laboratory,Huazhong University of Science and Technology,
Wuhan 430074, China)

Abstract: Aiming at the problem that the existing power flow analysis in network reconstruction method for
offshore nuclear power platform power system is complex and the solving algorithm of the reconstruction
model is hardly stably converged to the global optimal solution,a network reconstruction method based on
Petri net and multi-population genetic algorithm is proposed for nuclear power platform power system. The
indexes of load recovery amount after fault,switching operation cost, and generator operation efficiency are
integrated to build the objective function of network reconstruction. The topological model of the system is
built based on Petri net,in which,the energy storage device is equivalent to a negative load,and the power
flow distribution is determined by dynamic update mechanism. Multi-population genetic algorithm is adopted
to solve the network reconstruction problem,and the optimal switching state combination scheme satisfying
system constraints is obtained. The example of a typical nuclear power platform power system shows that
the proposed method can effectively prevent local convergence of the algorithm and reduce the iteration
times , which provides complete reconstruction scheme quickly.

Key words: nuclear power platform power system; network reconstruction; Petri net; power flow analysis;

multi-population genetic algorithm
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Fig.Al Wiring diagram of nuclear power platform power system
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Fig.A2 Petri net model of nuclear power platform power system
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