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Abstract

The objective of this research is to optimize deluge water application'rate for'protection of pressure vessel
from jet fire in petroleum industry. This research determines the surface emissive power.(SEP) and size of flame
from leakage of methane gas from separator using mathematical model, methodology and calculation technique from
DNV and TNO, without experimental research in laboratory. This researchis separated into 3 parts: part 1 -
determination of leak rate of methane gas and specification of operating pressure/at 3 groups (7 pressures) of
separator. Part 2 - modelling and analysis of SEP and size of jet flame by using leak rate results and operating
pressure of separator from part 1. Part 3 - determination of the optimum deluge water application rate for exposure
protection by using SEP and flame size results from part 2 and compare with figure from NFPA 15 and API RP
2030. The results from part 3 present the case where jet flame did not impinge pressure vessel and excluded loss of
deluge water due to wind drift loss. The application rate from this research was less than both NFPA 15 and API RP
2030. However, in the case where jet:flame did not impinge pressure vessel and included loss of deluge water due to
wind drift loss, the application rate from this research was more than both NFPA 15 and API RP 2030. In the case
where jet flame impinged /pressure vessel and excluded loss of deluge water due to wind drift loss, the application
rate from this research-was more than NFPA 15, but less than API RP 2030. However, in the case where jet flame
impinged pressure vessel and included loss of deluge water due to wind drift loss, the application rate from this
research was.more than both NFPA 15 and API RP 2030. In the case where jet flame impingement and there was
potential of wind drift loss, the application rate was 1.5 times of recommended application rate by API RP 2030 or 3

times of recommended application rate by NFPA 15.

Keywords: jet fire, pressure vessel, deluge water, exposure protection
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