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Evaluation of the adaptability of CO, pre-fracturing to Gulong shale oil reservoirs,
Songliao Basin, NE China
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Abstract: Based on development practices of Gulong shale oil and a series of experiments on interactions between CO, and the rocks
and fluids of shale oil reservoirs, the application and adaptability of CO, pre-fracturing to the Gulong shale oil reservoirs are
systematically evaluated. The pilot tests indicate that compared to wells with conventional fracturing, the wells with CO, pre-fracturing
demonstrate four significant characteristics: high but rapidly declined initial production, low cumulative production, high and unstable
gas-oil ratio, and non-competitive liquid production. These characteristics are attributed to two facts. First, pre-fracturing with CO,
inhibits the cross-layer extension of the main fractures in the Gulong shale oil reservoirs, reduces the stimulated reservoir volume,
weakens the fracture conductivity, and decreases the matrix permeability and porosity, ultimately impeding the engineering performance.
Second, due to the confinement effect, pre-fracturing with CO, increases the saturation pressure difference between the
fracture-macropore system and the matrix micropore system, leading to continuous gas production and light hydrocarbon evaporation in
the fracture-macropore system, and difficult extraction of crude oil in the matrix-micropore system, which affects the stable production.
Under the superposition of various characteristics of Gulong shale oil reservoirs, pre-fracturing with CO; has significant negative impacts
on reservoir stimulation (fracture extension and fracture conductivity), matrix seepage, and fluid phase and production, which restrict the
application performance of CO, pre-fracturing in the Gulong shale oil reservoirs.
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