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A Path Searching Algorithm for Distribution Network Based on Network

Simplification and Depth First Traversal

XU Chengsi'  DONG Shufeng' , SUN Zhou® , LI Chunxiao® , SUN Ming'
(1. College of Electrical Engineering., Zhejiang University, Hangzhou 310027, China ;
2. State Grid Shaoxing Electric Power Company, Shaoxing 312000, China)

Abstract : The power supply paths play an important role in the distribution network analysis. However, the distribution
network is often complex in practice and it is necessary to simplify the distribution network model before searching the power
supply paths. A simplified method of distribution network model based on common information model (CIM ) and a path
searching algorithm for distribution network based on the depth first traversal in the network simplification results are
proposed. Firstly, the distribution network model is stored in a graph data structure and the network is simplified by using the
graph theory algorithms. Subsequently. all the power supply paths of load nodes are searched in the distribution network by
the path searching algorithm and classified into three categories of path sets respectively in terms of electric source, the load at
the end of paths and the branch which the paths pass through. The path searching algorithm can be applied to the distribution
network analysis such as describing the topological structure of the distribution network and the state of the branch switches.
Finally, a typical distribution network framework in a provincial capital and IEEE network with 123 nodes are taken as
examples to validate the effectiveness and practicability of the proposed network simplification method and path searching

algorithm.

Key words : common information model (CIM ); network simplification; depth first traversal; distribution network topology;

path searching
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Optimization and Improvement Strategy for Direct Current 50 Hz Protection Using Waveform Recognition

LI Xiaohua' , WU Jiaqi'* , DING Xiaobing® , WU Lizhu'  ZHANG Dongyi' , CAI Zexiang*
(1. School of Electric Power, South China University of Technology., Guangzhou 510640, China ;
2. Maintenance Company of State Grid Hubei Electric Power Company, Wuhan 430050, China ;
3. Power Dispatching and Communication Center of China Southern Power Grid Co. Ltd., Guangzhou 510623, China)

Abstract : Combined with direct current (DC) 50 Hz protection action events caused by transformer inrush current occurred in
China southern power grid in recent years, the waveform characteristics difference of inrush current, sympathetic inrush
current and fault current are simulated and studied. Under the principle of without reducing sensitivity of the protection, an
optimization and improvement strategy for DC 50 Hz protection based on waveform recognition is proposed. A DC 50 Hz
protection lockout model is designed and developed in the PSCAD/EMTDC control and protection simulation model based on
the optimization and improvement strategy. The proposed strategy is verified by means of simulation from the change of the
alternating current system strength, no-load closing angle of converter transformer and core remanence of converter
transformer. The results show that the proposed strategy can realize the blocking and unlocking of DC 50 Hz protection
correctly, which solves the misoperation problem of DC 50 Hz protection caused by inrush current of the transformer without
affecting the safety and stability of the DC system. and it has some reference significance to the research work and protection
design.
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