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Experimental investigation of miscible CQO, injection for
enhanced oil recovery in fracture—-matrix model

WANG Yefei',GAO Miao', TAN Long®, YUAN Fuqing’, CHEN Xu', QU Zhengtian', DING Mingchen'

(1.School of Petroleum Engineering , China University of Petroleum(East China) , Qingdao City ,Shandong Province,
266580, China; 2.Research Institute of Exploration and Development, PetroChina Xinjiang Oilfield Company,
Karamay, Xinjiang ,834000, China; 3.Exploration and Development Research Institute ,Shengli Oilfield
Company ,SINOPEC , Dongying City ,Shandong Province ,257015, China)

Abstract: The fracture—matrix model was designed by improving traditional oil displacement experimental device to simu-
late fractured reservoirs. Miscible continuous CO, injection and CO, huff-n—puff process were carried out in fracture—ma-
trix system to investigate the EOR characteristics of miscible CO injection. The composition of produced oil during CO, in-
jection was tested to analyze the main mechanism of oil production at different continuous gas injection times. The results
indicate that the miscible continuous CO, injection cannot significantly increase oil recovery of the fracture—matrix model.
The oil recovery factor was only 18.2% when the length of matrix was 10.0 ¢cm, and decreased to 14.1% when the length of
matrix was 20.0 cm. The compositional tests of crude oil show that after 0-8 h of CO; injection, the content of produced oil
was similar to that of the initial crude oil. Oil swelling were the major production mechanism contributing to the oil recovery
during this period. The most of the produced oil during continuous CO; injection was produced by oil swelling. After 840 h
of CO; injection, the content of produced oil changed obviously because the hydrocarbon extraction is the main oil produc-
tion mechanism. However, the incremental oil content is little during this period. The oil recovery during the CO, huff-n—
puff process may be significantly enhanced by 72.8% to 73.9% after continuous CO; injection. But the oil recovery is strong-

ly influenced by differential production pressure. When the production pressure difference was 5 MPa, the oil recovery fac-
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tor varied between 7.9% and 12.4%. When the production pressure difference was increased to 20 MPa, it was up to 73.9%.

Key words: fracture— matrix model; CO, miscible injection; continuous CO, injection; composition of produced oil; CO,

huff-n—puff
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Tablel Basic physical parameters of fracture—matrix models
BORGT KBEom AR /om ALBABmL B 1E5/mD F AL/ %
1* 10.0 2.5 4.9 24.8 46.3
2" 10.0 2.5 53 30.8 48.9
3" 10.0 2.5 54 25.6 49.5
4 20.0 2.5 10.6 26.5 50.9
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