Formation evaluation is necessary during the early stages of any petroleum Field in order to determine the economic feasibility of the project and the economic return of further Field development. Typically, Field development is executed based on estimation of the recoverable hydrocarbon from the reservoir rock. The estimation of recoverable hydrocarbon requires the determination of certain petrophysical properties. 

In this study, petrophysical characteristics are studied using an assembly of data and tools from 8 wells in West Khilala Field. The dataset includes resistivity logs (LLD, LLS, and µSFL), porosity logs (density, sonic, and neutron), gamma ray (GR), and photo electric effect (PEF). In addition, core plugs laboratory measurements such as resistivity, porosity, and permeability are used in petrophysical evaluation. Petrophysical analysis showed good reservoir quality with average water saturation increases toward the East and southeast. The formation mechanical properties such as Poisson ratio, shear modulus, and bulk modulus are calculated using sonic log. 

Using Multi Linear Regression technique on well logs data, permeability estimated is obtained at well locations. Flow unit characterization and flow capacity calculations are performed. The developed Hydraulic flow units (HFUs) are categorized according to its hydraulic capacity from 1 for units with poor capacity (K<220 mD) to 5 for units with excellent capacity (K>1270 mD) and detailed description to each category is provided. Results showed that one to five hydraulic flow units are identified through the wells with a relatively good correlation. Such correlation indicates good continuity in the net pay zone of Abu Madhi Formation. The flow capacity of the reservoir indicated the development of 4 categories (~11, ~30, ~80, and greater than 130). The wells occupying the northwestern part of the reservoir develop three HFUs that relatively vary from those developed two HFUs in wells of the southeast. Only one HFU is encountered in one well that occupies the central part of the reservoir. In addition, the southeastern part of the reservoir is characterized by good flow capacity as indicated by the development of higher HFUs (3, 4, and 5) compared to the northeastern part with predominated lower HFUs (1, 2, and3). The calculated results of the present analysis are crucial for Field development and reservoir management at West Khilala gas Field.
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