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Abstract
Since offshore oil & gas platform processes hydrocarbon liquid or gas, it is exposed to risk such as gas leak, fire
and explosion. With regard to fire hazard, jet fire features higher heat flux and flame temperatures, so that its
engulfment can cause structural collapse or vessel / pipe rupture. When a fire occurs, a deluge fire-fighting system
acts to extinguish or cool the fire in Topsides. To perform these roles in emergency situation, the integrity of the
deluge system must always be maintained. Because the pipe internal flow absorbs heat from the steel (cooling
effect), the pipe may not be failed in spite of jet fire engulfment. To provide a fast and robust tool for realistic
judgement of pipe temperature rise, the analytical solution is derived and developed by comparing with CFD
simulation results. Regarding the fire heat input, the analytical method is adopted from API Std. 521 6th Edition
and uses the Stefan-Boltzmann radiation equation. Since the parameters used in analytical method are normally
unable to determine, the API Standard guides boundaries and recommended values. Cu/Ni 90-10 pipe (UNS C
70600) which is commonly used in deluge pipe and seawater as fluid will be used in this research. Horizontal pipe
engulfed in jet fire is assessed. Instead of modelling jet fire, it is assumed that the air temperature around pipe is
equivalent to flame temperature and the uniform heat flux is loaded on pipe. To anticipate peak temperature, the
local peak heat flux (350 kW/m2 for jet fire) is applied. Analytical solutions are derived based on energy balance
equations using lumped capacitance method/Finite Difference Method and estimate the temperature in pipe versus
time profile. For numerical analysis, time-dependent CFD simulation is conducted by using commercial software
Star CCM+. The horizontal pipe will be modeled and it is heated by circumferentially banded hot air. Comparing
the analytical solutions with numerical solution, more precise analytical solution is selected and developed.
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