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Abstract — Chemical Process industry in Korea has over 30 year’s of history and is likely to face potential
incidents. The traditional risk analysis and control system in Chemical Process industry focuses on
mechanical defects, overlooking the human performance control. Although development of automation
technology and controlling technology was necessary, human decision factor is essential to preventing
accidents in the Chemical Process. Almost all serious accidents take place when inappropriate
humanperformance and mechanical defects of safety equipments simultaneously occurs. The A-
HRA(Advanced Human Reliability Analyzer) software has been developed to collect failure data and analyze
human error probability (Reliability) in Chemical Process Industry in Korea. This paper describes the HRA
analysis result of PIF(Performance Influencing Factor) evaluation, HEP(Human Error Probability) and root
cause of accidents by applying a Chemical Process Industry related accident data. This analysis result should
present a scheme that, by controlling human error factor other than putting safety management funds into
the machinery in plants, can reduce cost and maximize the safety in Chemical Process Industry.
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Fig. 1. Flowchart of the A-HRA software.
Table 1. Selection of PIF Taxonomy.
Level I | Level II Level 111 Level Level I1 Level III
Adequate explanation of procedure Medical treatment
Cleamess of procedures I"delfal Experience
Procedures — and Social -
Adequate application of procedure Factors | vork time
Synchronous work Level of stress
Difficulties of work Norr.nal operation of Facility &
Facility & | Equipment
Manage- Familiarity of work equipment esign Appropriateness of design
ment Repetition of work Automation of Facility & Equipment
system Risk of work Error sensing system
Task. .| Complexity of work Error recovery system
characteristics— System -
, Seriousness of work Maintenance Procedure system
Urgency of work Daily work procedure checkup
Need of a higher office admission Noise, illuminate, temperature
Correspondence of procedure with training Protection Equipment
Need of assistant equipment Physical | Working area arrangement
y Training level on the job Environment | Safety of working area
Cognitive Previous study on the work Cultur.e & Working tools
factors working
Experience on the work environment Ventilation of working area
People Physical Concentration on the work Indication of accurate order
condition/ |Age Adequation explanation on the work
. - — - Teamwork -
psychological | Sight/hearing impediment Work sharing
state Burden on the work
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working environment®} FHE AL} 87402 18.7%, 5l A3 ddshe 42 v
Peopledt #HHE ALZL7} 767122 16.3%0]L, Near % oj#]& dolth. 253t AAH ol =
Root CauseZ X9 Design® Procedures?t HBHE A} Q17HgEtol| diste] Talo] FI1EIHA 712 W
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Table 2. RCA(Root Cause Analysis) data
Major root| Near root Root cause Major root | Near root Root cause
cause cause cause cause
Adequate explanation of 6 Operation condition of 52
procedure (1.3%) Facility & Equipment (11.1%)
23 Design 45
Clearness of procedure 105 Appropriateness of desi
Procedures i 49 @6y | S (G0
105(22.5%) 7 Automation of Facility & 8
Observance of procedure - o
(15.5) Facility& Equipment (1.7%)
4 equipment . 2
Synchronous work (0.8%) 169 Error sensing system (04%)
Manage 5 (36.3%) 9
g Difficulties of work Error recovery system
ment (LD Sy i (04%)
system . 6 Maintenance Procedure 14
13.7%
133(28.6%) Risk of work (13%) (13.7%) system (3.0%)
2 . 46
Task. . Urgency of work (04%) Daily work rocedure checkup (9.9%)
characteristics Need of a igher off 3 ”
28(6.0% €cd oI a mgher olrce . .
(6.0%) admission (0.6%) Protection equipment (3.2%)
Correspondence of procedure| 2 . 10
with training (0.4%) Working area arrangement | ) o/
3 Physical 3
Need of assistant equipment o environment |Safety of working area o
(0.6%) 62(13.3%) (6.7%)
20 3
.. it l l -
People Cognitive |Training level on the work (43%) Cultux:e& Working tools 06%)
factors working
76(16.3%) 0 . 23 : e . 3
43(9.2%) |Previous study on the work o, | environment Ventilation of working area o
(4.9%) 87(18.7%) (0.6%)
Physical condition/ 3 15
Psychological State32 |Concentration on the work Indication of accurate order
(6.9%) (32%)
(6.9%)
Teamwork25 - -
L 1 o Adequation explanation on 7
Individual/ Working time (0.2%) G4 e work (1.5%)
social factors(0.2%) Work . 3
ork sharing (0.6%)
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