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Abstract - The chemical industries have used large amounts of chemicals. If an accident occurs, it caused
physical and human damage. We intended to investigate risk assessment for the prevention of accidents. The
risk assessment by HAZOP technique has been applide to major chemical industries, and that result has been
utilized efficiently. In this study, we analyzed Bow-Tie and HAZOP technique, and risk assesment was per-
formed by Bow-Tie on toxic material process. As a result, the risk that can not be found in the risk assessment
of the other is derived, and improvements of 14 to remove the dangers derived. Bow-Tie risk assessment is suit-
able to derive the applicability of risk factors in the field and to establish the improvement measures.
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Fig. 1. The form of bow-tie risk assessment.
Table 1. The explanation of symbols
Symbol Term Meaning
N \ Hazard The Hazardous element(materials or environmental)
-
‘ ’ Top Event The Top Event is that the hazard is expressed.
Cause The Cause means a cause that have been made to the top event hazard.

The Consequence for the damage when the top event has been progress

Consequence . .
in an accident
Preventive / Mitigation The Preventive/Mitigation Control is measures to reduce or prevent
Control accidents.

The Escalation Factor which means that the Preventive / Mitigation
Control fails.

Escalation Factor

Risk Ranking The Risk Ranking of Human, enviroment and equipment
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Fig. 2. The Bow-Tie Diagram of HCI.
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