$35% 46 S N T Vol.35 No.6
202546 H China  Safety Science Journal Jun. 2025

sz 5| AR AR, T, kS, A LA DA BRES TR S sOXUS S o [ )] Hh 2 2R3, 2025,35(6) 98- 104
5| &3 LI Jishuo, XU Kaili, YAO Xiwen, et al. Research on risk classification of confined space operation in industrial and trade
enterprises [ J]. China Safety Science Journal, 2025,35(6) ;98-104.

TRAEWER=ZEELSEHXEE T RAR

B gm, WP wr, WL slxe, EHE
(FRIKF HFEE EARTAEFKE, LT KM 110819)

HEH S . X928. 02 EATEES A DOI; 10. 16265/j. cnki. issn1003—3033. 2025. 06. 0541
EEWE : STRERNFESHSERREN(2023-BSBA-106) ; PREREARFW S EMEE (N2401021),
[ ZE] ABRATIADLARZTEEVEZNG R GEERT, BELHRE IW”EJJL:’!?#(&/—\
THEZRNOARE, FRET F-N &2 EH R, 5%, T 2014—2021 FLTH AL AFRZE
iR A R BB, N AR ERBE A LB ESFEE TR, gz%&?ﬁk%ﬁ-
B EAEFME ST RER, ETRIKEE TAT(ALARP) v U #) & 4t & 7 # & NG Ar o, & %] F-
NE&AE TR, KEFTEL THEZMT L3NNG X, 21 NG REEER, I 05 M4
WEMNAERE GG, EFRFA. AT E3I~10 AW TEZRNEERMERERE 10°~
107" Z 18] ; DALAY 5 5 -4. 033 8y F-N b & 2L %) 2 89 3 N B KU 28 K38, A B T 90 7 XU e 2 4
R REPREEE R,
[k##iE) AHMRZEAEL; F-Ndh%; =EEETIT(ALARP)EN; IRk, RERoH%
g

Research on risk classification of confined space operation

in industrial and trade enterprises

LI Jishuo, XU Kaili, YAO Xiwen, LI Mengjia
(School of Resources and Civil Engineering, Northeastern University, Shenyang Liaoning 110819, China)

Abstract:  To enhance the identification and control of accident risks in confined space operations in
industrial and commercial enterprises, a socially acceptable risk standard for such operation accidents was
established, and a risk grading study based on F-N curve was conducted. First, historical data on
significant and higher-level accidents in confined space operations from 2014 to 2021 were analyzed
statistically in terms of fatalities, accident frequency, and the number of enterprises involved, in order to
identify accident patterns. Then, considering accident frequency and fatality consequences, a socially
acceptable risk standard was developed based on ALARP criteria, and F-N curve was plotted. Finally, a
risk grading management model was established based on three risk zones-intolerable, acceptable, and
negligible. The control measures were proposed from both enterprise and individual perspectives. The
results show that for accidents with 3 to 10 fatalities, the frequency falls within the magnitude of 107° -
10™*. The F-N curve with a slope of —4. 033 is used to divide three distinct risk levels, helping to clarify
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the boundaries of risk levels and highlight management priorities.
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Table 1 Cumulative frequency of major accident deaths in confined space operations in
industry and trade industries from 2014 to 2021
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Fig.2 F-N curve diagram of socially acceptable
risks of accidents in confined space operation of

industrial and trade enterprises
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Table 3 Risk-based hierarchical management measures for confined space operations
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