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Table 1 Comparison of mathematical models for different
description methods of radial constraints
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Fig. 1 Flow chart of algorithm for searching
elementary power supply loops
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Description Method of Radial Constraints for Distribution Network Based on

Disconnection Condition of Power Supply Loop

XU Chengsi' , DONG Shufeng', ZHU Jiaqi', ZHU Bingquan®, XU Lizhong*®

(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China;
2. State Grid Zhejiang Electric Power Co., Ltd., Hangzhou 310027, China)

Abstract: The radial topology of distribution network is an important constraint condition to be considered in the analysis of

distribution network. However, the mathematical models describing the topology of distribution network at present are all

complex, which affects the efficiency of problem solving. In order to equivalently describe the radial constraint of distribution

network and reduce the scale and complexity of the mathematical model, a description method of radial constraints based on

disconnection condition of power supply loop for the distribution network is proposed. First, based on the concept of

distribution power supply loop, a sufficient and necessary condition for the distribution network to satis{y the radial topology is

proposed. Meanwhile, an algorithm for searching all the power supply loops in the distribution network is proposed. Then a

method of linear transformation between the state of the path and the state of the branch is proposed. Finally, the proposed

method is applied to the feeder service restoration reconfiguration in the distribution network. An IEEE distribution system and

an actual distribution network of a provincial capital city are used to compare the calculation performance of different description

methods of radiant constraints, which verifies the effectiveness and practicability of the proposed method.
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