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Mathematical model for fluid-solid coupling near
well bore in elastic-plastic oil reservoir

Lu Baoping' Xu Zenghe’

(1. Sinopec International Petroleum Exploration and Development Company, Beijing 100083, China;
2. Center of Fracture and Unsteadiness of Rock, Northeast University, Shenyang 110004, Ching)

Abstract : On the basis of the suppositions for oil reservoir model , the fundamental equations for fluid-solid coupling in elastic-plastic
oil reservoir were established by using the theory of rock mechanics and the mechanics of fluids flow in porous media , including con-
stitutive equations , geometry equations , equilibrium equations and fluid equation in porous media. The mathematical model for fluid-
solid coupling in elastic-plastic oil reservoir was deduced. In this model, the effect of media deformation on fluid mass conservation
and that of pore fluid flow pressure on balance of media deformation were considered. The effect of media deformation on fluid flow
and the dynamic variation of rock mechanics property were also in account. This model can be used to analyze the rule of fluid flow
near well bore in the elasticplastic oil reservoir.

Key words : elasticplastic oil reservoir; fluid-solid coupling equation ; fluid flow in porous medium; mathematical model
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Fig.1 Mechanical model of stress in reservoir rock

near well bore
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