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Study on the influence of hydrocarbon migration of tight
reservoir rocks on rheological properties and damage

YANG Feng', ZHONG Anhai', DING Ran', LU Mingjing', LI Jing?, WU Yupeng®, LIU Yishuai
(1. Research Institute of Petroleum Engineering, Shengli Oil Field, SINOPEC, Dongying 257200, Shandong, China; 2. School of Pipeline
and Civil Engineering, China University of Petroleum, Qingdao 266580, Shandong, China; 3. State Grid Shandong Province Electric

Power Company Shenxian County Power Supply Company, Liaocheng 252400, Shandong, China)

Abstract: In order to study the rheological damage characteristics of tight reservoir rocks considering
oil and gas migration, CT scanning experiments and digital image technology are used to accurately
characterize the true three-dimensional structure of dense reservoir rocks in this paper. A three-
dimensional model of the real rock core is established, and the microscopic parameters of the model are
obtained through uniaxial compression and rheological experiments. Based on PFC™, numerical
simulation research on rheological damage of tight sandstone is carried out. The research result
indicates that: (1) The creep curve of the dense sandstone mesoscale model gradually shifts upwards
with the increase of pore pressure, and the final strain tends to stabilize. The stable strain is positively
correlated with pore pressure. (2) The model damage is positively correlated with strain, and the
damage gradually increases with the increase of axial strain of the sample. (3) Under the same load,
the pore pressure increases with the increase of oil and gas in the pores, but the increase gradually
decreases, leading to an increase in model damage. This research achievement can provide a theoretical
basis for the design of oilfield reservoir transformation.

Keywords: tight reservoir rocks; hydrocarbon migration; CT scanning; rheological properties;

rheological damage



