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Path Description Based Planning Method for Power Corridor of Distribution Network

XU Hang', DONG Shufeng', ZHU Jiaqi', ZHAO Yi*
(1. College of Electrical Engineering. Zhejiang University, Hangzhou 310027, China;
2. College of Electronics and Control Engineering, Chang’an University, Xi’an 710021, China)

Abstract: The construction of distribution networks depends on available resources of power corridors. The reasonable planning
of the power corridor will affect the economy of later construction of distribution networks. To scientifically guide the power
corridor planning, a path description based method for power corridor planning is proposed. Firstly, a power corridor
connectivity model is built, according to the relationship between the power corridor and the distribution network frame. The
set of power-feeding paths is obtained using the depth-first traversal algorithm. The effectiveness of the power corridor planning
scheme is evaluated by the comprehensive planning cost. Next, a bi-level optimization model of power corridors in distribution
networks is formed based on the thought of decomposition and coordination. Finally, a nested discrete particle swarm
optimization (PSO) algorithm is used to solve the problem. The outer layer of PSO algorithm takes the minimum cost of power
corridor planning as the optimization objective, and the inner layer of PSO algorithm takes the minimum cost of distribution
network planning as the optimization objective. The simulation studies show that the proposed model can give consideration to
the feasibility and economy of the later distribution network construction and get the optimal planning of electric corridors
satisfying the load demand, which will benefit the protection of the corridor site and provide a reference for the construction of
the distribution network.
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Table A1 Load paths for example of fig.1

UARCTRED BE AT A AEBRAEIEESE
A PlA S,A R]_
B F’lB S,B Rz,R5
P’ S,C,B R2,Rs,Rs
c Plc S,C Rz, Re
P S,B.C R2,Rs,Re
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Table A2 Related parameters of power corridor

JER T8 G5 JER T8 K FE lkm B W A T 0
Ry 2.32 305
R, 3.10 12.37
Rs 3.62 10.36
R, 2.87 8.03
Rs 253 9.36
Rs 3.56 6.35
Ry 2.13 10.23
Re 3.09 17.36
Ro 2.63 13.02
Rio 2.98 15.79
Ru 3.32 10.36
Ri 4.28 22.71
Ris 2.37 10.265
Ry 3.36 16.37
Ris 2.57 9.65
Ris 2.58 8.43
Ry7 3.77 14.25
Rig 2.32 6.03
Ruo 2.38 10.59
Rao 2.42 8.85
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Table A3 Load nodes data

TR A UIIZHRIMW T ZyZ IMvar
645 0.60 0.30
632 0.75 0.60
646 0.60 0.45
633 0.35 0.20
684 0.50 0.26
671 0.75 0.55
652 0.40 0.30
611 0.50 0.38
680 0.55 0.41
675 0.31 0.20

%= A4 DPSO {FE&H

Table A4 DPSO simulation parameters

FERTAN 20
TERTFN 20

28 EA¢: 28 Kl
Cy 0.0135 o, 0.9
Cy 0.3678 o, 0.4

BRI 200
TEIERIRE 100
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Table A5 Path planning results
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S650-L632-L633
S650-L632-1L.633-L671
S650-L632-1.633-L671-L.680
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