SRETRINENESRE - KE 114.12
ENEERE 811148

BRABILIBR XX ARFERIETHZIAR
Research on fire risk assessment and improvement analysis

of existing petrochemical plants
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Abstract

This study divides fire risk assessment into two categories: absolute fire risk
assessment and relative fire risk assessment.The absolute fire risk assessment represents
the inherent risk of a facility that meets the minimum requirements of national
regulations, primarily based on the NFPA 551 method developed by the U.S. National
Fire Protection Association (NFPA). The assessment incorporates factors such as the
Gustav Method, regulatory compliance, commercial fire insurance value, chemical
properties, and process usage to calculate the absolute fire risk level.

The relative fire risk assessment, on the other hand, evaluates the existing risk after
implementing fire prevention measures that exceed national regulatory requirements. This
assessment examines both facility-related and management-related aspects of preventive
measures to quantify improvement scores. The resulting downgrade of the original
absolute fire risk level produces the relative fire risk level.

Five petrochemical plants were selected as case studies for this research. Among
them, Plant C was initially rated at the most severe level, “D-" | in the absolute risk
assessment. However, after implementing enhanced fire prevention measures beyond
legal requirements, its relative fire risk level improved to the best rating, “A”. In contrast,
Plant D, originally rated “C-", failed to qualify for a risk downgrade because its
additional measures did not meet the downgrade criteria established in this study.

To identify differences among the plants, the five petrochemical companies were
categorized into large enterprises and small- and medium-sized enterprises (SMEs)
according to Taiwan' s SME classification standards. Comparative analysis revealed that
large enterprises with higher capital amounts or with records of major fire incidents
within the past decade tend to invest more heavily in facility-based improvements than
companies of similar scale. However, among SMEs, a higher capital amount does not
necessarily indicate a stronger willingness to implement fire prevention measures.

This fire risk assessment framework provides a quantitative method to evaluate the
current fire risk levels of petrochemical plants, identify inter-plant differences, and
quantitatively incorporate both facility and management conditions. The results can serve
as an administrative reference for fire authorities.

Key words: Fire Risk Assessment, Petrochemical Plant, NFPAS51, Absolute Fire Risk,
Relative Fire Risk
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