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ABSTRACT

The multiple Upper Jurassic reservoir units of an UAE offshore field have shown varying - and often high
concentrations of hydrogen sulfide (H2S) in the produced fluids, based on data from 76 individual reservoir samples in
37 wellbores. This study aimed to understand the origin and distribution of H2S (reaching up to 36 mol% in the flash
gas) in order to predict its presence and concentration in un-tapped areas.

To achieve this objective, oil, gas and core samples were analyzed to generate integrated geochemical data, advanced
fluid inclusion studies, and PVT fluid data were used to calibrate and constrain a 3D basin model. The study revealed
several interesting and sometimes unexpected findings, including a clear trend of increasing H, S content with depth
in one of the hydrocarbon columns that also displays a strong compositional gradient.

Sulfur isotope analysis on 25 gas samples shows that sources of H2S in the reservoirs include both thermal cracking of
sulfur-rich organic matter (such as oil, tar, or kerogen) and external generation through Thermochemical Sulfate
Reduction (TSR). Integration of geochemical analysis and PVT data show that both the H2S generation mechanisms
and the hydrocarbon charge model need to be combined to understand the H2S distribution and fluid properties within
the field. The 3D basin model incorporates specific kinetic models to simulate H2S generation based on its origin and
shows a reasonably good match (although not matching all observations) with the observed H2S concentrations.





