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Short-term reliability assessment method of active distribution network
considering fault reconfiguration and cyber constraints
WANG Shouxiang'*,GAO Jiazuo"?,ZHAO Qianyu',ZHANG Bingjie'’
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. Tianjin Key Laboratory of Power System Simulation and Control,Tianjin 300072, China)

Abstract: The short-term reliability of distribution network can effectively reflect the operational risk of the
system, and the output change of distributed generation, the network reconfiguration and the cyber system
state are its important factors. Therefore, the short-term reliability assessment model and method of active
distribution network considering fault reconfiguration and cyber constraints are proposed. Firstly, the short-
term outage model of distribution network component based on Markov process is constructed. Then,the opti-
mal load reduction model of active distribution network after fault is established, which considers the fault
reconfiguration and the cyber-physical coupling. The optimal load reduction strategy considering fault recon-
figuration and island division is proposed based on the directed virtual multi-commodity flow model,and the
radial topology constraints available for fault reconfiguration and island division and the cyber constraints
considering the supporting effect of cyber system on distribution network are established to achieve accurate
analysis of fault consequences. On this basis,a model-driven-based short-term reliability evaluation method
of active distribution network is proposed. Furthermore, aiming at the lack of rapidity of model-driven me-
thod,an improved short-term reliability fast evaluation method based on least square support vector machine
(LSSVM) is proposed by using the ideas of “offline modeling and online evaluation” , realizing the short-
term reliability fast evaluation. The influence of load reduction strategy, distributed generation output and
cyber-physical coupling on system reliability is analyzed based on a numerical example, verifying the effec-
tiveness of the proposed method and the superiority of the proposed load reduction strategy on reliability
improvement.

Key words: active distribution network; cyber constraints; fault reconfiguration; short-term reliability assess-

ment; LSSVM
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Fig.A3 Model driven short-term reliability assessment process of active distribution network
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Fig.Cl1 Short-term reliability assessment process for active distribution networks
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Table C1 Reliability parameters of distribution network components

I st s BEE
iy L 2 0.065/(km-a)[2"! 0.00057

A 0.015/al20) 0.02283
RAEHL 0.05/al2%! 0.00140
JeRHLA 0.05/a 0.00230

®C2 EENTRBEFR

Table C2 Importance level of node load in distribution network

A7 T AR 2 G R BT & 5
1 1,6,11,14,15,16,31 1

2,3,5,7,9,10,12,13,17,19,20,21,
2 0.5
23,26,27,28,29,30,32

3 4,8,18,22,24,.25,33 0.1
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Fig.C3 Daily load curve of distribution network
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Fig.C4 Comparison of reliability indices for distribution network



