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Optimal substation planning based on niche fisher fishing algorithm

WANG Ze-li
(School of Electrical and Electronics Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: In view of the shortage of the fisher fishing algorithm easily falling into local optimum, a niche fisher fishing algorithm is
proposed to improve the global optimization capability of basic fisher fishing algorithm, and applied to solve distribution network
substation planning problem. This paper composes niche groups according to the distance between the various entities on the basis of
the basic fisher fishing algorithm, and conducts the optimization by using fisher fishing algorithm in niche groups. For the updated
groups, according to the distance between the individuals, the shared mechanism is used to change their fitness, and to improve the

global search ability of the entire group. Through the calculation and analysis of the given test case, the results show a high

convergence success rate and better solution of this algorithm for the substation locating and sizing issues.
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Table 1 Costs of substation and feeder

e E28 VEIIRE LTS/ T 6
AL 2x40 (MVA) 4000
3x40 (MVA) 5 000
2x50 (MVA) 4500
3x50 (MVA) 5500
2x63 (MVA) 5500
3%x63 (MVA) 6 500
S LGJ—240 45 J770/km
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Fig. 1 Optimal solution of substation planning
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Table 2 Optimal solution of substations’ capacity

AL Subl Sub2 Sub3 Sub4
FAE/MVA 3%50 3%50 3%50 2%50
AL Sub5 Sub6 Sub7 Sub8
FAE/MVA 3%50 3%50 3%50 3%x40
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Table 3 Comparison of different algorithm’s performance

Jiik RAFE w7 EIE i 22/%

PSO 8789.2 9270.6 9 002.4 2.37

FFA 8782.8 89453 8 885.1 1.15
NFFA 8778.8 89154 8 834.2 0.63
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Fig. 2 Cost curves of different algorithms
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