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Reservoir simulation software packages today become an advanced tool that plays a very importance role in the oil and gas industry. Reservoir simulation applies the concepts and techniques of physical-mathematical modeling to analyzing of the behavior of petroleum reservoir system. The single-phase fluid flow model is described by the partial differential equations (PDE). This paper presents a mixed initial-boundary problem of PDE for the single-phase fluid flow in the reservoir, then we consider in mathematical point of view about the analytical existence of this PDE’s solution.
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.  The existence of the solution u = u(x,t) satisfies the following equation:

 eq \f(∂u,∂t)  = eq \i \su(i=1,3, ){ eq \f(∂,∂xi) (Ti eq \f(∂u,∂xi) )} - eq \i \su(i=1,3, ){Ri eq \f(∂u,∂xi) } + f(x,t)


     

with

u(x,0) = φ(x)

(initial condition)

  
     



u(x,t)|Г = 0

(boundary condition)
  



where Ti=Ti(x,t), Ri=Ri(x,t) (i=1,3), are the given no-negative, bounded and continuous functions having the continuous derivative of the first order, Ti,  eq \f(∂Ti,∂xi) , Ri, f(x,t), φ(x)  belong to L2(Ω) for each t 
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 [0,T], and  ||f(x,t)||L2(Ω)  satisfies:  

 eq \i(0,T, { ||f(x,t)||2L2(Ω)) } dt < ∞ .

In practice, u(x,t) is the pressure of the fluid, Ti(x,t) and Ri(x,t) are multiples of the relative transmissibility of fluid in dimensions of space and absolute permeability of rock, and F(x,t) is mass production rate (sources) or injection rate (sinks) of fluid. 

� Ban Khoa häc C«ng nghÖ, Tæng c«ng ty dÇu khÝ ViÖt Nam


� Khoa To¸n Tin øng dông, §HBK Hµ Néi





_1174544130.unknown

_1174544903.unknown

_1174544914.unknown

_1174544148.unknown

_1174544097.unknown

_1096634649.unknown

