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Research on distribution network fault reconfiguration based on hybrid particle
swarm optimization

CHEN Zhuang, HU Yaqiong, WANG Fenghua, LIU Xueyi, LIU Yin
(State grid Henan Electric Power Co., Ltd., Tongbai county power supply company, Nanyang 473000, China)

Abstract: In order to restore power supply in distribution network with distributed power supply, an improved
adaptive hybrid particle swarm optimization algorithm based on chaotic mapping is proposed based on the analysis
of the basic principle of particle swarm optimization algorithm and distribution network structure model. The
compression factor and adaptive weight are introduced into the particle swarm optimization algorithm, and the
ideas of hybridization and natural selection in genetic algorithm are used for reference. In each iteration, certain
particles are selected according to the hybrid rate for pairwise hybridization. In each iteration, the excellent half of
the results are replaced by the poor half, and then the particles with good fitness value are carried out Logistic chaos
optimization. An example of IEEE 33 nodes connected to the distributed power supply is given to simulate different
algorithms for fault reconstruction. The simulation results show that the improved algorithm has faster convergence

speed and good stability.

Key words: distribution network automation; fault reconstruction; Logistic chaos optimization; hybrid particle

swarm optimization; genetic algorithm
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Fig. 1 Algorithm flow chart




K TR BE T RESLIL A e L A s SRR F 72

3 EXIS

3.1 MRS

Pt P A i P P P I 1 4 2 T e D R R 3
54 TG ILER AR, XR—1Z s, £
A ARSI, 2 L TR

1) A2 rh & 705 SRR 1R 7 ok o A & A 5
P, AR HE HOE,

2) K5 A BIDG R 4y B b e L Y A
ICERHEAR, ERERFERESREIERE, &
IMEDGABETE S FIH, L TR,

32 MBXSTR
HRLADG A H.L, UUDGHRA & hZH &1

22 23 24 25
21 (22)  (23) (29

26

(25 (20)

1 2 3 4 5 6 7
()2()3()4(>5()6()7()

(33)

an. (18 (19  (20)
18 19 20 21

en e @9 Qo

Smart Grid |

(Rl o2 12) ke ING Xy Ve H, 853050
(X3 PN G104 9 s E R AT 2 51, SR
Fl, BT RS = FRA,

®1 FRAEERSH
Tab. 1 Node load grade parameters

—

5. 6. 12, 13, 23, 24, 29. 31

770 ) 7. 11. 15, 22, 26+ 30. 32

LAIEEE 339 mi R A, # ADGJF IR
ML 25 25 R A B2 PR, B ADGHHE K2, fi
PR DA 46 d /h 5 DG AR %2 25 8 4 B AR DG
REAT R I SR fi, BE AR WLAR3.

DG2

DG3

(37)

2229 30 31 32 33
G (2 36)

(34)

8 9 10 11 12 13 14 15 16
8 ® 9()10( )11( )12( )13( )14( )15( )16( )17

(3%)

DG1

E2 33TNRBRMEREE

Fig. 2 Schematic diagram of 33-node power distribution network
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Tab. 4 Results of system reconstruction
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Tab. 5 Results of system reconstruction
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Fig. 5 Node voltage comparison before and after reconstruction
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