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Abstract - The continuous fatal accidents like explosion or fire cause huge losses of both
life and property in laboratories even though safety management system has been built and
periodical checkups and safety diagnosis have been implementing in universities and
enterprise—affiliated research institutes since Act on the Establishment of Safe Laboratory
Environment was enacted in 2005 to prevent accidents in research laboratories. Cause analysis
and safety management measures to prevent recurrence of accidents are urgently needed because
accidents in research laboratories occur repeatedly with similar contents. 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 classified
map of cause investigation and improvements so as to improve safety management in research
laboratories.
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Table 1. Level of Root Cause Analysis Map.

Shape | Description Examples

« Personnel Error

Prim
. v, Equipment Error
Source
« Others
* Equip. Design
Problem .
« Facility
Category

« Natural Phenomena

* Personal Perform.
Root Cause .
* Manag. System

Category .
* ERP Implementation
* No training
Near « Improper Preventive
Root Cause | Maintenance
* Procedure Confusing
* Improper Actions
Root Cause | * Improper Maintenance
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Fig. 1. Tree of Root Cause Analysis.
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Table 3. Personal Performance Problem.
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Table 5. Management System Problem.

Near Root Cause

Root Cause

Near Root Cause

Root Cause

No attention

Not Comply with Procedure

Not Comply with Regulation

Not Comply with Policies/Standard

No Perceptual Capability

Improper No Reasoning Capability

Problem No Physical Capabili

Detection o Physical Capability
Personal Problem
Confusion for Task

Personal

e-riona No Qualified Person
Mistake

Standard/Policy Improper Communication of SPC
Control Recently Changed
Not Used Improper Enforcement
Identification of Regulation/Law
Improper Not Yet Distributed to Worker
Regulation/Law Improper Procedure
Control

No Applied Procedure

Not Yet up—to—date Regulation/Law

Improper Person

Table 4. ERP Implementation Problem.

Improper Review or Not Performed

Recommend Not Yet Implemented

Risk Review

Improper Risk Acceptance Criteria

Improper Risk Review Procedure

Improper Problem Reporting

Problem Improper Problem Analysis
Identification/ Improper Audit
Control

Improper Corrective Action

C.A Not Yet Implemented

Near Root Cause Root Cause
Improper Improper Corrective Action
Corrective

Maintenance Improper Implementation
Improper Improper Frequency
Preventive Improper Scope

Maintenance

Improper Activity Implement.

Improper
Predictive
Maintenance

Improper Detection

Improper Monitoring

Improper Corrective Action

Improper Activity Implement.

Improper Failure
finding
Maintenance

Improper Frequency

No Procedure of Environ. Aspects

Improper Criteria of Environ. Aspects

No Identific. of Env. Effects

Environment
Aspects

No Applied Procedure

Improper Disposal of Waste

Improper Labeling of Waste

Bad Storage with Condition

Improper Scope

Improper Corrective Action

Repair Implementation

Improper Routine
Equipment
Round

Improper Frequency

Improper Scope

Improper Activity Implement.

Improper Handing

Improper Storage

Material

Improper Packing&Shipping

Control

Unauthorized Material Substitution

Improper Material Accept. Criteria

Improper Material Inspection
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Management
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