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Abstract - Many sorts of fatal accidents like explosion or fire caused by gas leakage have
become a social issue with the increasing use of harmful chemicals in laboratories in universities
and enterprise-affiliated research institutes in Korea. Importance of safety management has been
emphasized and it made Act on the Establishment of Safe Laboratory Environment enacted
not only to protect lives and bodies of people working in laboratories in universities and
enterprise—affiliated research institutes but also to make pleasant experimental atmosphere.
Safety management system has been built and periodical checkups and safety diagnosis have
been implementing in universities and enterprise-affiliated research institutes to prevent such
accidents. However, in spite of those actions, continuous accidents make analysis of root cause
essential. This study will show results of analysis on incidents and accidents occurred in
laboratories in universities and enterprise—affiliated research institutes using Root Cause Analysis
Method and propose the direction of safety management.
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Fig 1. 4 Step of Root Cause Analysis.
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Table 1. Level of Root Cause Map.

F§5 4P A

Level | Description Examples
. « Personnel Error
Primary .
I * Equipment Error
Source
* Equip. Design
I Problem Equip g
Categor
gy . Natural Phenomena
m Root Cause | ¢ Design Input
Category ¢ Human Factors Eng.
v Near * No training
Root Cause | * Procedure Confusing
 Improper Actions
A% Root Cause | ¢ Improper Maintenance

 Improper Training

W Leak/Explosion
W Fire

M Fracture

H Scald

B Cut

mOthers

Fig 2. Type of Accidents.

1%

" Gas

®QOrganic Matter

"Equip. Contact

®Electric Overheat

" Others

Fig 3. Type of Accident Substance.
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7| Primary SourceollA] Q14 @7 58%, dH] 25+ @ A3 gn] X Al dAH et 9 F4
42%, 2%+7| Problem Categoryoll 4] Ul 21¢ 58%, @ A3 why - Aajef oist fal o4 kel dl
Al 31%, 4127 5%, 718k 6%°]1L, 3%HA] Root A3 7}

Cause Category®l|A 2] AIAE 21%, W5EA 11%, @ Environment Aspects J}¢}ol] whE #H|7]E e
Personnel Performance 34%, A2} 13% & ©]3L, 457

Near Root Cause®| X 52| 34%, ] #2] 13%,

ABHHAE 7%, 3459 9 7% o)1, npA2t Table 5. LEVEL IV.

o M= slaH-A F -
izl ‘—]_ROOt CaElseOﬂ 1= OH‘O c 30(75” Near Root Cause Ratio
ARG AU AT 1%, AHLn Al v)F - . »

- - - Identification of Regulation 2%

8%, FA AT AT 1A 8, FAAT NS
7] 7% = o). Management of Change 1%
Improper Attention 34%
3.3 AlFHAl Al2 2iolof w2 HALE Monitoring During Working 4%
] A Ao A WS ALA - AbT Yol mhE Risks Review 7%
HAIAS o531 2 Maintenance 1%
O 7F~7E BAE 93 73 A7) 9 g Monitoring of Hazards 4%
2 %
23] No Communication 1%
Workplace Layout 1%
Table 2. LEVELT. Work Environment 7%
Primary Source Ratio Equip. Design Review 4%
Personnel Error 58% Equipment Control 13%
Equipment Error 42% Equip. Preventive Maintenance 2%
Preparation 1%
Job Training 11%
Table 3. LEVEL II. Environment Aspects 7%
Problem Category Ratio
Internal Workers 58% Table 6. LEVEL V.

Facility/Installation 31% Root Cause Ratio
Equipment design Problem 5% Improper Supervision 4%
Equip. Reliability Program 3% Not Comply with Procedure 30%

Equip. Misuse 3% Improper Monitoring 6%

Not Comply with Regulation 2%

Incorrect PPE 7%

Table 4. LEVEL III. Improper Handing 1%
Root Cause Category Ratio Misunderstood 4%
Management System 21% No Identification of Hazards 8%
Training 11% Rework of Equipment 4%
Monitoring 5% Repair of Equipment 3%

Design Control 4% Incorrect Labeling of Equip. 1%
Personnel Performance 34% No Continuing Training 3%
Communication 1% No Continuing Check 1%

ERP Implementation 3% Communication between Workers 1%
Procedure 13% Improper Task Analysis 8%

Human Factors Engineering 8% Improper Disposal of Waste 7%
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