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Effect of fracture morphology on pyrolysis of oil shale layer
under in-situ heat injection mining

TANG Jupeng'? ,ZHANG Xiao', YU Honghao' ,ZHAO Yaru'

(1. School of Mechanics and Engineering, Liaoning Technical University, 123000 Fuxin, China;
2. New Energy Research Center,Liaoning Technical University, 123000 Fuxin, China)

Abstract :In view of the problem that the influence of fracture morphology on reservoir pyrolysis during in-
situ thermal injection and exploitation of oil shale is unknown,and the actual pyrolysis efficiency cannot be
accurately judged. Taking Fushun oil shale reservoir as the research object,a numerical simulation method

was used to establish a numerical model of thermal-fluid-structure coupling,which compared with the pre-
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A

vious results to verify the reliability of the model, explore the difference in the heat injection and exploita-
tion process of the two fracture morphologies (hydraulic fracturing fracture and parallel stratum fracture )
in oil shale, and obtain the variation law of reservoir temperature, steam injection pressure, vertical dis-
placement of formation and upper and lower rock layer temperature with heat injection time. The results
show that there are multiple pyrolysis paths in oil shale reservoirs in parallel fractures, while oil shale res-
ervoirs in hydraulic fracturing fractures are uniformly pyrolyzed based on network high temperature chan-
nels. Compared with parallel fractures, hydraulic fracturing fractures have better connectivity ,and the aver-
age temperature of oil shale layer can reach the temperature required for organic matter pyrolysis in only
50 days. After the end of mining,the maximum vertical displacement of parallel strata fracture and hydrau-
lic fracturing fracture model strata was 0. 14 m and 0. 12 m, respectively, and the vertical displacement of
the rock layer closer to the heat injection well was greater. The areas of high temperature (>100 °C)
formed by the heat dissipation of oil shale layer in the upper and lower rock formations are 521. 11 m* and
650. 93 m*, respectively , and the heat loss in the hydraulic fracturing fracture model is more. During the in-
situ heat injection exploitation of on-site oil shale, it is necessary to reasonably adjust the heat injection
time and keep the hydraulic cracks away from the upper and lower boundaries of the oil shale reservoir to
avoid high temperature and high pressure steam heat dissipation.

Key words:oil shale; in-situ heat injection mining; crack morphology; parallel bedding fractures; hy-
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