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Table 1 Wire parameters of traction network
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EMU-traction network modeling of high speed railway and electromagnetic transient
influence considering secondary arcing of pantograph catenary
SONG Xiaocui, LIU Zhigang
(School of Electrical Engineering, Southwest Jiaotong University , Chengdu 610031, China)
Abstract; Aiming at the electromagnetic transient phenomenon caused by the pantograph catenary arcing of high
speed railway, the research on EMU ( Electric Multiple Unit) -traction network modeling considering the secondary
arcing is carried out based on the MTL( Multi-conductor Transmission Line) theory. The parameters of chain lumped
n-type network matrix of traction network MTL under all-parallel AT ( AutoTransformer) power supply mode are de-
duced. According to the structural parameters of CRH2-type EMU and the relative location and electrical parameters
of vehicle,rail and traction network during the practical operation of EMU ,the accurate simulation model of EMU-
traction network with chain parameters is built on MATLAB/Simulink. The secondary arcing is taken as the research
subject to simulate its influence on the traction network voltage , the electric potential of the car body,the discharge of
the wheel ,and the rail potential difference between the wheels,and the results show that the proposed model can ef-
fectively simulate the steady power frequency condition of the high speed railway and the electromagnetic transient
phenomenon of the primary arcing and multiple arcing during off line of the pantograph catenary.
Key words: high speed railway ; electric multiple unit;arc of off line pantograph catenary ; electromagnetic transient;
model buildings
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Critical node identification of power grid based on voltage anti-interference

factors and comprehensive influence factors
WANG Xuandan', LI Huagiang' ,LIAO Fengran®,LI Chunhai', WANG Yujia®, LI Yan®
(1. School of Electrical Engineering and Information ,Sichuan University , Chengdu 610065, China
2. State Grid Yantai Electric Power Supply Company, Yantai 264003, China;
3. State Grid Chengdu Electric Power Supply Company, Chengdu 610042, China)

Abstract; To solve the problems of existing node identification methods such as single evaluation and too one-sided
selection of index weights, a multi-level and multi-angle power grid critical node identification method is proposed
from aspects of anti-interference capability and comprehensive influence. Based on the operational reliability theory,
the node voltage anti-interference factors under branch outage contingency are established, overcoming the shortage
of traditional node anti-interference capability evaluation method which only considers load fluctuations. Based on the
electrical betweenness and impact entropy of power flow, the topological structure influence factors considering the
social property of nodes and operational status influence factors considering the capacity margin of branches are es-
tablished , to characterize the effects of nodes comprehensively. The multiple indexes are evaluated comprehensively
by grey relation projection model to obtain the rank of node importance degree ,which considers both the subjective
favoritism and objective information. Simulative results of TEEE 30-bus system and a practical area power network
verify the scientificalness and completeness of the proposed method.

Key words : critical nodes ; voltage anti-interference factors ; comprehensive influence factors; static energy function;

electrical betweenness ;impact entropy of power flow ; grey relation projection



