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Study on the identification and control of high disaster—causing hazard
sources in subway operation

YANG Jie, CHEN Haoqi, YUE lJiaxin, JIN Yifan, GE Zhiliang

(School of Urban Rail Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; With the advancement of the networked operation of rail transit, operational safety issues are becoming increasingly
prominent. This study takes the massive operation data generated by subway operations as the research object, exploring the
identification, classification, and fine—grained control and governance of high—consequence hazardous sources. Firstly, data mining
is conducted on the hazards existing in the massive operation logs of the subway to identify potential hazardous sources. Secondly,
quantitative calculations are performed on the hazardous sources to identify and classify high — consequence hazardous sources.
Lastly, the study focuses on fine—grained control and governance techniques for high—consequence hazardous sources. The aim is to
proactively address operational safety in rail transit, curb high—consequence hazardous sources, enhance the utilization of operational
data, reduce operational failure rates, and provide decision—making basis for the scientific formulation and revision of industry —
related standards and specifications.
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Fig. 1 Flow chart of data preprocessing
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Table 1 Hazard source cloud merging and value processing
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Fig. 2 Text mining method word segmentation code
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Table 2 Hazardous source vocabulary statistics
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Table 3 Frequency of hazard occurrence ( value of F)
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Table 4 Severity of hazard consequences ( value of C)

C oM (RS

60 A e et AR 732 8 IEZRATZE 10 min DAL 6% A B BR
T RO T B0 R R I F) 10 R DL B A
AT

30 DMIHCRERS BPBGS B IELAT R 6~ 10 min DL KRR
Wa ke WaFIB 24 5 U il 5 42 5% il 3 5 1 L vk F
B %

20 [ 5 B 325 15 T8 75 TEZRA T 4~ 6 min LA b PRI i
EINC Y 2 KNS 9P

10 PSR P Wz B IEZ T4 4 min LT

5 TS A R Tf

1 ARSI IEH s

2.2 HMEXESHRERIESRER

ARSI MRS AR 3 AR ks o H
A 258 LR IR A AT T G, 5
TR IR 5, @GR, ez Big
BRI 4 4 RUVBSERR, 154 R2 BRI,
63 > R3 YGRS 179 4> R4 YFER 5, HAK Y

R BUR S I IR 2 P A 3 BT
®5 BRERLITEHGER

Table 5 Classification results of hazard source quantitative calculation
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Fig. 3 High—consequence hazardous source word cloud
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Table 6 Emergency response plan design for foreign object intrusion
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Fig. 4 Emergency response procedure for foreign object invasion
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