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Abstract： 

Reservoir simulation is an important tool for 

petroleum engineers. In this talk, I will discuss the 

formulation of a general purpose reservoir simulator 

that includes black oil model, equation of state 

compositional model, reactive transport model and 

coupled models. I will also talk about the linear solver 

for the fully implicit formulation. An asymptotic 

analysis is provided for the decoupling stage of the 

constraint pressure residual (CPR) preconditioner. 

An analytical decoupling technique at the partial 

differential equation level was proposed. This 

decoupling method preserves the elliptic properties of 

pressure matrix and ensures the performance of 

algebraic multigrid preconditioning used as the first 

stage of CPR. I will also present a semi-analytical 

decoupling strategy. Numerical experiments 

demonstrate the superior performance of the new 

methods. 
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