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Study on Theoretical Model of Secondary-tertiary Combination for
EOR Evaluation in High Water-cut Qilfield

ZHAO Pingqi', ZHANG Jialiang', LIU Tongjing®, NI Tianlu', YU Zhou',
ZHANG Jin', WANG Qiang'

(1. PetroChina Dagang Oilfield Company, Tianjin 300280, China;
2. Petroleum Institute, China University of Petroleum-Beijing at Karamay,Karamay 834000, Xinjiang, China)

Abstract: Secondary-tertiary combination was a new development concept and mode in recent years for China’s high-water-cut old oilfields un-
der the environment of medium and low oil prices, which has entered the stage of industrial application. In view of the absence of EOR evalua-
tion theoretical model for the development characteristics of “secondary-tertiary combination”, based on the comprehensive analysis of the exist-
ing EOR evaluation methods at home and abroad., proposed to construct the EOR evaluation theoretical model based on the static method. Ac-
cording to the development characteristics and practice of secondary-tertiary combination in domestic oilfields, seven key similarity criteria and
parameters which have great influence on the recovery rate of secondary-tertiary combination were selected. Based on the action mechanism and
characterization mechanism of secondary-tertiary combination, the theoretical model of secondary-tertiary combination for EOR evaluation was
established to characterize reservoir properties, percolation characteristics and time-varying characteristics from the perspectives of percolation
mechanics and reservoir engineering. Considering the heterogeneity of reservoir and the uneven distribution of oil, gas and water in multilayer
heterogeneous developed reservoirs,introduced the whole reservoir permeability Lorentz coefficient and the whole reservoir fluidity Lorentz coe-
fficient to modify the theoretical model of secondary-tertiary combination for EOR evaluation. Taking the actual development dynamic parame-
ters and five-point well network of a reservoir in Dagang oilfields as an example, the calculation method of the coefficient in the theory model of
secondary-tertiary combination for EOR evaluation was presented, and the enhanced oil recovery prediction curves of secondary-tertiary combi-
nation were obtained. It showed that the model had better reliability and applicability by the comparison results with numerical simulation. It
provided scientific basis and technical support for the evaluation and prediction of the development effect of secondary-tertiary combination and
the economic and effective development of old oilfields.

Keywords : secondary-tertiary combination;enhanced oil recovery(EOR) ; evaluation method;time-varying characteristics; theoretical model
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