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Three-phase balance optimal design of power distribution for
ship lightning system based on the improved simulated annealing algorithm

XU Liang', LI Wei, WANG Liang, GUO Bing
Shanghai Division, China Ship Development and Design Center, Shanghai 201108, China

Abstract: [ Objectives ] The three-phase balance optimization is of importance to the power distribution of
ship lighting system design. For enhancing the design efficiency and accuracy, an optimal approach is presen-
ted based on a simulated annealing (SA) algorithm. [ Methods ] Firstly, two optimal models are established
for the upper-level distribution board and lower-level distribution box, respectively. Then, the SA algorithm is
improved and applied to solve the problem of three-phase balance optimal design. Ultimately, a real case is
tested based on the Matlab platform. [ Results | The test shows the presented approach can solve the three-
phase balance of four power distribution boxes and one upper-level distribution board within one second.
[ Conclusions | The presented approach can help relieve the excessive burden of three-phase load distribu-
tion for the lighting system by traditional design method and improve the design efficiency.
Key words: power distribution of lightning system; three-phase balance; improved simulated annealing al-
gorithm; combinatorial optimization
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Table 1 Setting of algorithm parameters
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Table 2 Optimal three-phase balance results of distribution boxes
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L-3 1, 2, 10 1872 3, 4,6, 7, 11, 13 1872 5,89, 12 1884 0.64
L-4 4, 5,7, 10 1224 1, 2, 8 11 1236 3,6, 9, 12 1236 0.97
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Table 3 Optimal three-phase balance results of LSB distribu-

tion board
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Table 4 Time consuming of three-phase balance algorithm
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algorithm
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