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Practices and research for enhanced shale oil recovery in the Qingcheng oilfield ,
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Abstract: Shale oil production through quasi-natural depletion faces a key challenge of low crude oil recovery due to a
rapid decline in reservoir pressure and a marked decrease in oil production. Over more than a decade of persistent
efforts, the Changqing oilfield has carried out systematic theoretical research, laboratory simulations, pilot tests, and
large-scale field applications. These initiatives have led to the development of differential enhanced oil recovery (EOR)
techniques tailored to newly developed and mature blocks. Specifically, for newly developing blocks, an innovative well
pattern-fracture network collaborative optimization technology is proposed, featuring “small well spacing, small cluster
spacing, and large-scale cross fracturing design. ” Techniques developed for the stimulation of mature blocks include a
multi-media energy replenishment technique integrating “fine-scale division of injection intervals, high gas injection
rates, and structured displacement” and a regional energy replenishment-based refracturing technique. The field
application results of these techniques indicate that in newly developing blocks, the collaborative optimization
technology can enhance shale oil recovery by more than 4% under the well pattern during primary recovery. For mature
blocks, the integrated application of the EOR techniques can enhance shale oil recovery by 3% to 5%. The collaborative
optimization of techniques for both newly developing and mature blocks is projected to increase the calibrated recovery of
shale oil reservoirs in the Qingcheng oilfield, Ordos Basin, to over 15% from the present 7. 5%. The results of this study

provide an important theoretical basis and technical reference for EOR of shale oil reservoirs in the Ordos Basin and
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other similar reservoirs worldwide.
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Fig. 1 Relationships between fracturing parameters and cumulative oil production under different well spacing values in the Qingcheng

oilfield, Ordos Basin
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Fig. 5 Curves showing the oil-water and oil-gas relative permeability and rock compression coefficient of the Qingcheng oilfield , Ordos Basin
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Table 2 Statistics of fitted compositional parameters of the Qingcheng oilfield, Ordos Basin

RS 44 BRAE% TR RRREK  GFUES/MPa BOET R ARYM I W A/K
1 Co, 0.129 44,01 304.2 7.38 0.2280 0.094 0 0.8180 194. 690
2 G, 27.403 16. 04 190. 6 4. 60 0.0120 0.098 6 0.3000 111. 670
3 G, 8.432 30.07 305.3 4. 87 0.1000 0.1455 0.3560 184.570
4 G, 9. 842 44. 10 369. 8 4.25 0.1520 0.2000 0.5070 231. 040
5 C,—Cy, 28.354 103.92 503.2 3.31 0.3602 0.5218 0.6914 350. 677
6 C,,—C,, 18.378 197. 18 700. 2 2.27 0.4956 0.6804 0.806 4 456. 896
7 (O 7.461 286. 35 802. 8 1.65 0.6814 0.8349 0.8810 579. 482
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Fig. 6 Time variations of the distributions of pressure field and oil saturation field in well YP3, Qingcheng oilfield, Ordos Basin
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Fitted fluid production across different fracturing intervals
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Table 3 Statistical comparison of horizontal well stimulation and production in the 7th member of the Yanchang Formation,

Ordos Basin
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