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Advances in petroleum reservoir descriptions have provided an amount of data that can not be use directly during the simulations. This detailed geological information must be incorporated into a coarser model during the multiphase fluid flow simulations by means of some upscaling technique. The most used approach are the pseudo relative permeabilities and the more widely used is the Kyte and Berry method. In this paper it is proposed a multi-scale computational model for multiphase flow that implicitly treats the upscaling without using the pseudo functions. By solving a sequence of local problems on the more refined scale it is possible to achieve good agreement between a coarser grid and a more fine grid, without expensive computations on a fine grid model of the whole reservoir. The main characteristic of this new upscaling procedure is to overcome some practical difficulties related the use of traditional pseudo functions. Results of bidimensional two phase flow simulations considering homogeneous and heterogeneous porous media are presented. Three examples compare the results between this approach and the commercial upscaling program PSEUDO, a module of the reservoir simulation software ECLIPSE of Geoquest. 
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