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AcciMap< “Jens Rasmussen’©| 19970 W33 Al EY HEZ B}
ALR-71e3 Al&"lo] Rl 22 W BARLS] AFA R FAE 0] AT
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of w3t oAl AA=AS ZAE **ﬂiﬂ‘r"]: St ﬂOIE}(Rasmussen,
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Research
Discipline

Political Science;
Law; Economics;
Saciology

Economics;
Decision Theory;
Organizational
Saciology

Industrial
Engineering;
Management &
Organization

Psychology;
Human factors;
Human-Machine
Interaction

Mechanical,
Chemical and
Electrical
Engineering

Public
Opinion

ment

|

Laws

|

Judge-
ment

|

|

Judge-
ment

|
Ptllicy

Judge-
ment

|

Plans

r

Ju
ment

¥

Action

Requlations

Company

Government

|, Judge- . Safety reviews,

Accident
Analysis

Regulators,
Associations

Incident
Reports

Company

Operation
Reviews

l

Management

Logs &
Work Reports

Staff

dge-,____ Observations,

Data

Work

Hazardous process

I. A Ew

Environmental
Stressors

Changing political
climate and
public awareness

Changing market
conditions and
financial pressure

Changing
competency
and levels
of education

Fast pace of
technological
change

[22 1-1] Y& 2|0 ZEE AcciMap REQ| AlS|-7|2 A|AH

[EX: Jens Rasmussen, Risk Management in an Dynamic Society: A Modelling Problem, 1997]
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Regulations
ompany
l
c Technical & *
ompany Operational
Policy Management Management
|
1 Y
Plans Staff

Action Work

10

\ Hazardous process )

Physical
Process &
Actor Activities
Equipment &
Surroundings

[:j = Failures, decision, actions etc

[ I-2] Rasmussen? & 2] XX L AcciMap D&z} Yt

[EX: P.M. Salmon et al., Systems-based accident analysis methods: A comparison

EXTERNAL

PHYSICAL/
ACTOR EVENTS,
PROCESSES AND
CONDITIONS

QUTCOMES

of AcciMap, HFACS, and STAMP, 2012]

[O8 1-3] Zt=38t AcciMap 2
[EX: Guidelines for AcciMap Analysis, 2009]
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(2) STAMP

STAMP(System Theoretic Accident Model and Processes)= Leveson©|
20040 HHESE AL Q] HET AN O R BA ] $AFH ARLEATH
oA yepd ZAF 3571 o TAE Bfste] Atalo] tis) A|ARH
o072 HILE AE3 HAlo|tHLeveson, 2004).

STAMPOA Atal= AA- 7Y 2 2FEA A S ZEst= AIARS
T84 AtolofA] A|AE] QEAAISF 27S FAASHA At dateke dS
Z}Jstal Ut STAMPOlA= HdE Anf(failure)e] AR 4171 obd Aoj<
AR B low, Ao 242 &4 E= A 24, 3], AAt, A,
71& AA 5°] E 4 AH(Leveson, 2004).

STAMPOJ A= ARaLS] 1e *
structure)’ 2 Aot Q17|
#l&=ol(violated) U= A ARt 2% —% ABE 5
TF oA &S WA A AlojF29] ofd Aol WARHA] AAst=
Zo]th(Leveson, 2019).
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STAMPO] d¥FAQl AHg]-7]& Alo] Hdg Yehfial Sl

STAMPE: 4F4jo] ofd Shafajolma e Biet X Ago] g3 & 91,
Aty £419] 9091 @AV} Hl= AZEJ o], AL, XA 9
LASHAL Qlo], oSt AltES v WHoR ke E}Exl R
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\ SYSTEM DEVELOPMENT \

Congress and Legislatures
Government Reports

Legislation j [ Lobbying

Accidents

Government Regulatory Agencies
Industry Associations,
User Associations, Unions,
Insurance Companies, Courts

Regulations Certification Info.
Stan_dard_s Change reports
Certification Whistleblowers
Legal penalties Accidents and incidents
Case Law
Company
Management
Safety Policy Status Reports
Standards l T Risk Assessments
Resources Incident Reports
Policy, stds Project

Manufacturing

= Management =——

Hazard Analyses

Safety Standards 1
Progress Reports

Design,
Documentation

Safety Constraints
Standards
Test Requirements

Test reports
Hazard Analyses
Review Results

Implementation
and assurance
Safety

Reports
Hazard Analyses

Documentation

Management Design Rationale
Work safety reports
rocedufes | audits
work logs
inspections

Manufacturing
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Maintenance
and Evolution

ST SHIES S 2H-FY AL AMe7|eH HoEA

Hearings and open meetings

Hazard Analyses
Safety-Related Changes
Progress Reports

Operating Assumptions

Operating Procedures
.

Revised

operating procedures

‘ SYSTEM OPERATIONS \

Congress and Legislatures

Government Reports
Legislation

Lobbying
Hearings and open meetings
Accidents
Government Regulatory Agencies
Industry Associations,
User Associations, Unions,
Insurance Companies, Courts

;EQL:HTE’”S Accident and incident reporls
andards Operations reports
Certification Maintenance Reports
Legal penalties Change reports

Case Law Whistleblowers
Company
Safety Policy Operations Reports
Standards
Resources
Operations
Management

Change requests
Audit reports
Problem reports

Work Instructions

Operating Process

Human Controller(s)

Automated
: Controller A—‘ :
(.‘ .é.

Software revisions
Hardware replacements

[Actuator(s)] [ sensor(s)]

L Physical
Process

Problem Reporis
Incidents

Performance Audits

[J2 1-4] STAMPS| UHENOI At3|-7|2 HIO| 28

[EX: Nancy Leveson, A new accident model for engineering safer system, 2004]



I. M %w

(3) ALE|7|SAIA A 2E6)

A3 7)1E A A El(Sociotechnical systems) O] 22 20 dH9] EH|AE
A4 (Tavistock Institute) 390l Q) 7= o, 8 Ex= ARkl
4= A9 A3 FH7le AolUth ATISAIARE Foid 7|dE
Tk QIZE 71A, B3, AdEE, RAAR, ZEA| AL A[YA] Zgo|H.
o] Ndst= FE B2 %ol 359 HHE Fol dYcte HHTT AlA"HS

Rttt AlE7IeAl2dole F 7ie] A2 B s AlAFo] ItHCarayon

|

5. 2015). AAZ 7]& oty AlAH= AY], 714, = 9 7|8t ofygt
ZAAZA e ZotETE = ARZ ARS]E 519 AlAECl= Q1Y) "ol ZetEH
274, A 9 AA #Y7F € QsicH(Carayon &, 2015).

A7 A AR BHe A 9 7]e AAH 9 BE HAYY, & Gt
SHRl AlAEl = TSR AIAR AR AE o|dfistal AYst=s Aotk &5
FAg}oll= A AE A4 7He] ASEET AA”T 9 F & el
Z+go] ESIEtHCarayon 5, 2015).

Carayon 5(2015) 2rg7 QHdo] 7|ofst= 4% A AlA" 845
At ARR7Ied AAF JEME S0, AGAIAE], AE]-2 A4
e gl o7 9P o] A AlSE ARESte] [T1™ [-519F 22 A7 bx 9
ARl e BElS AATSHAH.

AJR = flsl At o] A7 |ed AlAE Rl AAEy o
Oget @45 Yehdict. o & AR-221% g
A5k 24 Fx 249 1§ 1A SH=
QI A YUY ol e AAHY F=24Q H43 22 5%
7Fs/dol gt A ZIAstt. ARR7|e4] AIA'E 549 Folo] AlER

]

HASEZ STAMP Z99] URQl AZH S50

i

6) Carayon 5(2015)°] 24J38t =% “Advancing a sociotechnical systems approach
to workplace safety - developing the conceptual framework”2] HEE 23 A

e



( seiSE FHEa & 2f- =2 ALl Alel7|eX HREM

<3 AS dHY Al Bl Fdof Y mXIHCarayon 5, 2015).

71 k& Aol &Y AL’ (Work system)o|2h= 2h#lo] £of §lom
ALl S AGA ks Ayttt o] pEoA AARHES QI FAHY
oA Hofxw 2, = 9l Vi, &84 € 2 24 £A19 22 AlLEY
OhE 240 #Hste] QIZke] thH ARl e AHoshs 5AS vhgRlth
AT &G A2de F4o o o 2Agshe dd9 242 T4
AL, ZF A2’ 84E 8 4% AT AEshal, o|2 s AR 4

27T ARG, 7% @ AR AGS ShEsks QU HEo] L meA A
722 Aoske B3 emolx 87 ARge] WYTT FHE 7 A2d 4k
=

2, TAIE st AA| AL =t Qe o] Ao A HAY
= TZAAE 9u|sttH(Carayon &, 2015).

AL3]-%2& We(Socio-organizaional context)o]ﬂ‘rjl 2= F HA
A2 719 WiellAd g HA Qe Are] 3 22 2ol 28 YEhd. of=et
dere A9 s A9 BEAS 2AUT 2 AMAd B
gAY ZshHel Lx71 R1719] %=, E3| Ql7lo] 7|& A|AH QA9 AA R
gt W0 FFL WAt A ofulsic Axw AA) Tk
Jog 45 2galt AT Wit olE Sof, e sjeh 1970l

RAollA] Qbd Bt 29717} 7] A Alsslold 2t 9] wlAl
2AS7] 9% AT 27 A4S AFE & Aok 22 Ao
27 F20|4 Qb W] A9k Zo] Y o] Eas
Aiste © ='°] € 4 AH(Carayon 5, 2015).
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|S(External environment)> AFS]Z, A4, HA, HA|4 &7 E=
Urebdic shRolst 2kl 1l 2Qja] ol EA S Weke A 7|9l
1 574 A|AH Qo] A0 JFS v|Htt. STAMP 2dEl2 o]3]e}

TA T 22 F 7K 9] R 82 At R 0=
849} QIS ASHA] Wefo] :gHET: o]2[gh Algto] AWHAQl A5t
S U|X|= Tk o|& o & ofsfjgk B 7} QutHCarayon 5, 2015).
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External
environment

Socio-organizational
context

Organizational
structure

»uses tools and
technologies

Safety
culture
and
climate

»works ina #works under
physical organizational
environment conditions

Labor-management
relations

Demographic context

I. M %w

Work system

(activity)

Human
resources

Industry
standards,

(22 1-5] D% NS I8t AlE|7ISH AAY DY
[EX: P. Carayon et al, Advancing a sociotechnical systems approach to workplace
safety — developing the conceptual framework, Ergonomics Volume 58, 2015 - Issue

4: Sociotechnical Systems and Safety]
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Abstract

Analysis of Socio-technical Causes of Fire
and Explosion Accidents during

Maintenance and Repair of Chemical Plants

Objectives: The purpose of this study was to analyze the causes of
fire and explosion accidents that occurred during maintenance work at
chemical plants from the holistic aspect of the socio—technical system
and to find interconnections between causal factors. In addition, we
attempted to derive variables for modeling and simulation analysis of fire
and explosion accidents that may occur during chemical plant maintenance

work.

Method: Among the major industrial accidents that occurred during
maintenance work at a chemical plant, accidents in which a partner
company worker was killed or injured were selected as the subject of
analysis. Accident analysis was performed using a method using
maintenance work procedures, a method using the STAMP model, and
AcciMap to derive causal factors in terms of a socio—technical system
centered on the relationship between the main company and partner

companies.

Results: The results of analysis of serious industrial accidents that
occurred at partner companies showed that although workers at partner

companies are relatively exposed to risks, there are limits to the ability
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of partner companies to eliminate risk factors on their own without support
from the main company. And the causal factors to the chemical accidents
that occurred during maintenance work at the chemical plants showed
that not one single factor itself was the cause of the accident, but that
several factors were interconnected. Additionally, variables for modeling

accidents that occurred during chemical plant maintenance were proposed.

Conclusion: For accidents that occur during maintenance work in chemical
plants, it is necessary to find causal factors and prepare preventive
measures not only from the managerial, technical, and human aspects,

but also from the holistic aspect of the socio—technical system.

Key words : AcciMap, Maintenance of chemical plant, Fire and Explosion,

Chemical accident
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