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characterized with complex,a mass of work,difficult to manage and high cost. It was difficult to develop
remaining oil fully by the mode of division of injection-production wells,so the author put forward a new idea
about developing remaining oil and improve water flood EOR in heterogeneous medium and low permeability
oil field—separate-layer injection-production development mode in the same well,and water flood EOR can
improve 3. 7 percent over standard value by use of this mode through effect prediction in the south of

Putachua oil field in Daqging.

Key words :remaining oil ; separate-layer injection-production in the same well; improve EOR, new mode

STUDY ON THE MECHANISM OF POLYMER SOLUTION WITH VISCO-ELASTIC BEHAVIOR
INCREASING MICROSCOPIC OIL DISPLACEMENT EFFICIENCY

XIA Hui-fen,et al. (Daqing Petroleum Institute, Anda 151400,China) ACTA 2001,22(4).60~65

Abstract: In this paper, the visco-elastic characteristics of polyacrylamide solution have been studied
experimentally. Based on the forms of residual oil after water flooding in porous media and flowing behavior
of polymer solution ,the mechanisms of the effect of polymer solution with visco-elastic characteristic on each
type of residual oil after water flooding had been analyzed and the mechanisms of polymer solution with
visco-elastic characteristic increasing microscopic oil displacement efficiency were studied. By the analysis of
microscopic experiments of percolating flow, relevant relationships between the characteristic parameter
describing the visco-elastic behavior of polymer solution and displacement efficiency of residual oil in “dead
ends”were given. It is shown that the larger the visco-elastic behavior of polymer solution,the higher the
displacement efficiency of residual oil in “dead ends”. The residual oil can be pulled into “oil threads”by the
polyacrylamide solution,and a new type of oil flow channel,i. e. “0il thread ”channel, can be formed and
residual oil flows downstream through the “oil thread ”channel. The probability of forming a steady “oil
thread ”flow channel in polymer flooding was also analyzed theoretically and proved. The research result
indicates that the mechanism of polymer solution microscopically increasing oil recovery is due to the visco-
elastic characteristic of the polymer solution,the sweeping force acting on the residual oil by the visco-elastic
polymer solution is larger than that of water. The residual oil was not pushed out by the polymer solution but
pulled out by the polymer solution. It is also found that every type of residual oil after water flooding can be
decreased by visco-elastic polymer solution, and the larger the visco-elastic property, the stronger the

capability of the polymer solution to “sweep out”the residual oil.

Key words: polyacrylamide solution; rheological characteristic; viscous-elastic behavior; oil displacement

efficiency; mechanism

THE NUMERICAL SIMULATION OF REMOVAL OF ORGANIC FORMATION DAMAGE NEAR THE
WELL-BORE

JU Bin-shan,et al. (Petroleum University, Dongying 257062,China) ACTA 2001,22(4).66~71

Abstract: The precipitation or block of asphalts,asphaltenes and other organics in the porous media near the

well-bore will reduce permeability due to changes of temperature,pressure and compositions of reservoir oil.
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Injection of organic aromatic solvents and soaking is one efficient method to remove the precipitates. A
mathematical model to remove the formation damages caused by organic precipates by soaking of aromatic
solvents is presented and solved by numerical method. The influences of different injected rate,volume and
soak time of solvent had been simulated to improve the permeability of the damaged region. And the

permeability is also predicted after soak. The simulated results coincide with the data from oil field.

Key words :asphaltene; formation damage; solvent soak; numerical simulation

MATHEMATICAL MODEL OF NONLINEAR FLOW LAW IN LOW PERMEABILITY POROUS MEDIA
AND ITS APPLICATION

DENG Ying-er, et al. (State Key Laboratory of Oil-Gas Reservoir Geology and Development Engineering,
Chengdu University of Technology, Changdu 610059,China) ACTA 2001,22(4):72~77

Abstract : Two thousand and four hundred millions tons of proved and undeveloped low-permeability reserves
are a great potentiality for Chinese petroleum industry to develop. A problem on nonlinear flow in low-
permeability porous media is a basic one in exploiting low-permeability oil and gas fields. It is also one of up-
to-date research fields of modern mechanics of fluids in porous media. It is the first time that a mathematical
model expressed in a continuous function for the nonlinear flow was established based on experiments. It lays
a foundation of studying the nonlinear flow from qualitative analysis to quantitative one. Nonlinear
mathematical models for steady and unsteady flow are given according to the model. Formulas of pressure
distributions are presented. A formula of pressure disturbance radius of the unsteady flow is derived by means
of average conservation of mass. An example is discussed on the authority of experiments. Pressure
distributions and a movement law of the radius for the nonlinear flow,and their comparisons with those for
the linear flow are obtained. It is shown that there is much difference between results based on nonlinear flow
law and linear flow law. Thus,it is necessary that influence of nonlinear flow on development indexes of the

fields be taken into account.

Key words: low permeability reservoir; nonlinear flow; mathematical model; pressure disturbance radius;

average conservation of mass

THE CHANGE OF THE VARIOGRAM FUNCTION AND THE VARYING RULE OF THE POROSITY IN
THE COURSE OF WATER FLOODING

ZHOU Li-qing, et al. (Research Institute of Petroleum Exploration and Development, PetroChina, Beijing
100083,China) ACTA 2001,22(4):78~81

Abstract : The variation of the porosity in different microfacies during the development of hydrocarbon is
different. In the clustered channel facies,the distribution of porosity is controlled obviously by the width and
shape of the single channel during the early production stage. The perpend'icular variogram range of the
porosity during the later production stage becomes greater,the distribution of the porosity becomes wider and
more even,and the vertical heterogeneity becomes more intensive,because the clay minerals between grains

were taken away by the fluids in water flooding performance,and the high mud content barrier between
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