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Quantitative analysis of the mechanism of imbibition
and displacement recovery of typical tight oil
reservoirs in Yanchang Qilfield

SHEN Zhena, WANG Xiangzeng , KANG Xiaoyu, WANG Chengjun, JIN Zhi

(Research Institute of Shaanxt Yanchang Petroleum( Group )Co. ,Lid. , Xi’ an City , Shaanxi Province , 710075, China)

Abstract: Imbibition is one of the important oil recovery mode for the tight oil reservoir. Imbibition mechanism between the
fracture and the matrix was studied thoroughly, but there is no agreement on the influence and contribution of imbibition
and displacement on the recovery degree in the seepage stage. Therefore , based on the pore structure distribution character-
istics and the pressure characteristics of the fracture system and matrix system of Chang8 tight oil reservoir in Shuimogou
area of Yanchang Oilfield, NMR technology was used to quantitatively characterize the influence of displacement method
and imbibition method on the recovery degree and the distribution of movable fluid. The experimental results show that the
main controlling factor on the seepage ability of the tight oil reservoir in the study area is the throat radius ; the recovery de-
gree of the matrix system in the fractured core samples is mainly controlled by the imbibition, and the recovery degree of
the fracture system is mainly controlled by the displacement. The recovery of the displacement and imbibition methods
based on NMR quantitative analysis was 32.30%-39.32% and 9.60%—19.49% respectively. The microscopic pore struc-
ture of the core samples in the tight oil reservoir is complex, and the flow direction of the fluid during the process of imbibi-
tion and displacement is affected by the wettability of the microscopic pore throat, so the distribution of the movable fluid
obtained by the imbibition and displacement method has no strict pore size boundaries.

Key words: tight oil reservoir; imbibition—displacement ; quantitative analysis; nuclear magnetic resonance ; movable fluid

distribution ; Yanchang Oilfield
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Fig.1 NMR T, spectra of core samples of Chang8 reservoir in Shuimogou area of Yanchang Oilfield before and after water flooding
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Fig.2 NMR T: spectra of core samples of Chang8 reservoir in Shuimogou area of Yanchang Oilfield before and after imbibition
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