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 ABSTRACT 
Naturally fractured carbonate reservoirs hold over 20 billion barrels of heavy oil worldwide.  
Thermally Assisted Gas-Oil-Gravity-Drainage is a novel thermal EOR technique which has 
applicability in selected reservoirs.  In conventional GOGD, vertical fractures cause the gas-oil 
contact in the fracture system to advance ahead of the gas-oil contact within the matrix blocks 
causing the oil in these blocks to become mobile. The addition of heat in the fractures generates 
additional hydrocarbon gas cap, lowers the viscosity of the oil, and accelerates GOGD, as seen 
in the 220 cp heavy-oil Qarn Alam field in Oman.   Pilot results in the Qarn Alam field support 
the commerciality of this process, and a first-of-it ’s-kind steam injection project is being 
implemented.  The economic success of the project depends on the ability to credibly predict 
steam requirements and oil production for various fracture realization scenarios.  To this end, it 
is important to quantify the areal density of the fracture system, and to use this information to 
accurately model new steam process mechanisms. Two key mechanisms are heat transport 
through the fractures and into the matrix, and subsequent gas cap generation due to thermal 
volatilization of the oil.  To understand these factors, deterministic fracture studies were 
undertaken.  From these studies, fracture permeability and spacing map realizations were 
created for direct input into reservoir simulations.  The process mechanisms involved in TA-
GOGD were validated by history matching laboratory experiments, while the field forecast model 
results were validated by history matching pilot performance data.   A new fully integrated 
workflow of fracture characterization, integrated reservoir physics, and static and dynamic 
modeling has enabled uncertainties and risks to be managed in a scenario based development 
approach. 
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