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Dimensioning hazardous areas in a crude oil pump facility by computational fluid dynamics and 
by recommended practice guidelines for classifying locations: A comparison

Accidents related to oil and gas plants are a concern because despite having intermediate frequency of occurrence, the 
consequences are severe, with intermediate fatality potential and high potential of economic losses. One of the issues noted 

to this risk is related with electrical facilities and equipment with components operating with flammable products, which can act 
as source of ignition, generating severe accidents. So, an appropriate hazardous area definition is necessary to avoid these types 
of accidents in places with explosive atmospheres. This study aims to define a hazardous area of a crude oil pump facility through 
numeric simulation with computational fluid dynamics (CFD), and compare the results to the recommended practice guidelines 
used to define the hazardous areas. These guidelines used as reference to define hazardous areas are the NFPA 497 and API 505. 
For the computational fluid dynamics, the CFD package from Ansys was employed. The comparison of the hazardous areas results 
based on the guidelines overestimate these areas when compared to the CFD results. It may be concluded that the guidelines are 
conservative criteria, so the standards are sufficiently safe. Nevertheless, the use of CFD may support projects as an auxiliary tool 
of risk analysis.
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