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A fast feeder reconfiguration method with loop closing network constraints considered
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Abstract: A feeder reconfiguration method is presented with the aim of decreasing network losses subject to branch flow
limits, voltage limits and protection triggering limits to optimize the selection of breakers for loop closing and opening
operation at the 10 kV distribution network. An improved genetic algorithm with binary chromosome encoding for
breaker status is used. A chromosome library with feature encoding is created according to the calculation results for
closed loop network to accelerate the algorithm process. A distribution coefficient method is used to calculate the power
flow for open loop network based on the closed loop network to avoid extra power flow calculation. A study case
demonstrates the effectiveness and correctness of the method which secures the loop closing operation for distribution
network.
This work is supported by National Key Research and Development Program of China (No. 2016YFB0900200).
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Fig. 2 Flow chart of feeder reconfiguration calculation
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Fig. 3 Network for closing loop operation
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Fig. 4 10 kV feeders for closing loop operation
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Table 6 Apparent power of loads

4K P+{O/(MW, Mvar) 2K P+Q/(MW, Mvar)
S1 19.75+6.42 S5 14.43+j4.76
S2 31.434j6.16 S6 36.43+8.34
S3 16.43+1.62 S7 9.43+1.35
S4 5.77+0.82 S8 5.43+0.32
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Table 7 Over-current protection settings for 10 kV

substation outline breakers

- 4 PR E/A ——
T RY pUR/ 1021

AHIED 051 JFK 18.6 6.86 500/5
AHIED 052 JFk 21 6.86 500/5
AHIED 053 JFk 145 58 500/5
AHIED 054 JFK 145 58 500/5
AHIEE 071 JF% 25 8.8 400/5
AHIEE 072 PR 183 6.2 600/5
AHIEE 073 JFR 19.9 7.6 500/5
AHIEE 074 PR 23 8.8 400/5

*8 EEMEMENLER
Table 8 Results of feeder reconfiguration with

open-closing loop constraints
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051-071 051-071
o 052-072 052-072
FIFHITER
053-073 053-3
054-074 054-3
10 kV /9254 45t 0.528 MW 0.501 MW
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Table 9 Results of feeder reconfiguration without

open-closing loop constraints
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