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Fig.2 Schematic diagram of merging unit module
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Fig.3 Schematic diagram of line protection module
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Fig.4 Schematic diagram of intelligent terminal module
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Verification method of secondary safety measures of intelligent substation based on
signal simulation
FAN Weidong',ZHU Haoyu’, FENG Xiaowei',DONG Jinxing',GAO Xiang’,HU Yan’
(1. State Grid Inner Mongolia Eastern Power Co.,Ltd., Hohhot 010020, China;
2. School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China;
3. Shanghai Yihao Automation Co.,Ltd.,Shanghai 201204, China)

Abstract: When the secondary equipment of intelligent substation is operated with safety measures, if the
operation is improper, protection maloperation or false locking may be caused, or the effective isolation
between the operating equipment and the maintenance equipment may not be ensured,thus causing serious
impact. In view of the causes of the operation errors of the secondary safety measures,a signal simulation
method is proposed to check the operation of the secondary safety measures. Virtual terminals and platens
related to protection function are selected for simulation modeling, and different flow conditions of signals
in the simulation model can directly show the protection action,blocking situation and the situation affected
by maintenance in the operation of safety measures through simulation,so as to judge the correctness of the
safety measure operation.
Key words: intelligent substation; secondary safety measures; simulation check; safety measures operation

check;virtual loop simulation
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Fault tracking of high-voltage circuit breakers in case of secondary circuit
faults in intelligent substations
ZHANG Xiaotong', CHEN Qing',SUN Mengxuan',HUANG Wudi', WANG Lei*,LIU Bo’
(1. Key Laboratory of Power System Intelligent Dispatch and Control of Ministry of Education,Shandong University,

Jinan 250061, China;2. State Grid of China Technology College,Jinan 250002, China;

3. School of Electrical Engineering,Beijing Jiaotong University, Beijing 100044, China)
Abstract: The incorrect operation of the high-voltage circuit breaker caused by the secondary circuit fault
is analyzed,then a fault tracking method based on the directed bipartite graph model is proposed to back-
ward trace the specific cause of the incorrect action. Firstly,according to the transmission path of GOOSE
message, the network is divided into four clusters,i.e. communication network, protection device, intelligent
component, and measurement and control device, where each cluster is regarded as a sub-domain. Then
based on the logical relationship between the fault causes and abnormal information of the relevant secondary
system in smart substation,a fault map based on the directed bipartite graph is established in each sub-
domain. Finally, the Bayesian suspected degree is introduced to calculate and analyze the cause of fault
and back reasoning is used for verification, which guarantees the accuracy of the result in probability. The
case study shows that the proposed fault tracking method can trace the source of the incorrect operation of
the high-voltage circuit breaker in time and has high fault tolerance.
Key words: intelligent substation; directed bipartite graph model ; Bayesian suspected degree;back reasoning;

high-voltage circuit breaker;secondary circuit;fault tracking
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Fig.Al Flowchart of security measures verification
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