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NUMERICAL SIMULATION OF WATERFLOODING FOR HETEROGENEOQOUS OIL RESERVOIR
IN LAMINA SCALE ACTA 1998,19(1)

Yu Qitai et al. (Scientific Research Institute of Petroleum Exploration and Development ,Beijing)

At present,the studies of waterflooding and distribution of remaining oil that from*“Mega”of meter-hundred meters scale
turns to*Macro”of centimeter-decimeter scale is the developing tendency for studying reservoirs and the devdeloping performance
are in the high water stage. The numerical simulation water-flooding research for heterogeneous oil reservoir in lamina scale was
conducted. An expert knowledge general models of heterogeneous oil reservoir in lamina scale were established. The depositional
characteristics of actual reservoirs of these models were analysed, it is considerd that the reservoir of different rhythm types such
as positive and opposite rhythm all consist of some small units of positive rhythm. Distribution water-flooding remaining oil in
lamina scale was studied, 36 programs were calculated altogether. The effects of rhythmicity (positive and opposite rhythm),
beddings (horizontal ,oblique and cross bedding) ,oil viscosity,ratio of vertical and horizontal permeability , permeability , perme-
ability contrast and capillary pressure on water displacement performance and distribution of waterflooding remaining oil were
studied. The obtained results showed that the oil viscosity is a very important factor to effect waterflooding characteristic of
reservoir ,and waterflooding effect for oblique and cross beddings are better than horizontal bedding. Lamina controls subtle dis-

tribution of remaining oil which have guiding sense for developing remaining oil in centimeter scale.

Key words lamina rhythy heterogeneity water displacement performance remaining oil numerical simulation

THE GM (1,1) MODEL OF EVALUATING OIL WELL REMAINING RECOVERABLE RESERVES BEFORE REFRAC-
TURING ACTA 1998,19(1)
Jiang Tingxue et al. (Wanzhuang Branch of Research Institute of Petroleum E.&.D.)

A grey predicting model of GM(1,1) can be established with the accumulated sequence generated by the oil well decline rate
before refracturing according to the theory of grey system. The model can be applied to the study of the oil wells production per-
formance to its abandonment rate. Although the oil well’s production rate may fluctuate in short term before refracturing,it has
a decline tendency during a longer time if the source data are processed properly. Theoretically,if the data are declined,the accu-
mulated sequence must have a maximum value from which the remaining recoverable reserves may be deduced. On the other
hand,the data used in the model are accumulated sequence of daily oil production rate, so that the generated one become more
regular,and it satisfied grey exponential law,as is suitable to be calculated by grey model of GM(1,1).It has been testified by
field cases that the model needs less source data,but its precision is relatively high. It is possible to be used as a basis in selecting
refracturing wells and payzones. Comparision and confirmation can be made with other estimation of remaining recoverable re-

serves in order to demonstrate refracturing more completely.

Key words grey system model refracturing decline rate recoverable reserve

THE FULLY COUPLED MATHEMATICAL MODEL OF THE FLUID-SOLID IN AN OIL RESERVOIR AND ITS FINITE
ELEMENT EQUATIONS ACTA 1998.19(1)

Dong Pingchuan et al. (Northeast University,Shenyang)

A numerical model,based on the finite element method,is established to describe a fluid flow in a deforming saturated oil
reservoir. The mathematical formulation describes a fully coupled governing equation system which consists of the equilibrium of
rock skeleton and continuity for a fluid flow in a porous medium. An elasto-plastic model is utilized on a basis of Mohr-Coulomb
yield surface. The Galerkin finite element method is applied to obtain simultaneous solutions in the space domain to the governing
equations where the displacements and the fluid pressures are the primary unknowns. The final discretized equations are sovled in
the time domain by using a fully implicit numerical scheme and the fully coupled finite element equations are obtained. A linear

analysis is used to study the stability conditions of the present model. This model has a wide range of applications in the field of
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