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Production System Optimization for Enhanced Fracture Network Stimulation in
Continental Shale Oil Reservoirs in the Dongying Sag

WANG Zenglin', LU Mingjing”’, ZHANG Liaoyuan’, LI Aishan’, MENG Yong’, ZHENG Bintao’
(1. Sinopec Shengli Oilfield Company, Dongying, Shandong, 257000, China; 2. Petroleum Engineering Technology Research
Institute, Sinopec Shengli Oilfield Company, Dongying, Shandong, 257000, China; 3. Postdoctoral Scientific Research Working
Station, Sinopec Shengli Oilfield Company, Dongying, Shandong, 257000, China)

Abstract: The reasonable production system for enhanced fracture network stimulation was studied to maximize the
cumulative production in the full period of continental horizontal shale oil wells in the Dongying Sag. According to the
complex storage and seepage mechanisms of the shale oil reservoir, a model was established to characterize the full period of
fracturing, shut-in and oil production of two-phase flow in the dual media in shale oil reservoir. Production variation with the
different production systems (different shut-in time and pressure drop rates in the flowing and pumping stages), and the
method for production system optimization were preliminarily discussed by simulation. According to the simulation results, a
reasonable production system for target wells was obtained. To be specific, the reasonable shut-in time was 60 days; the
pressure drop rate was controlled to be 0.06—0.10 MPa/d at the early flowing stage and 0.02—0.04 MPa/d at the middle flowing
stage; tapping was carried out at the last flowing stage to rapidly release the oil pressure to 0; the pressure drop rate was
controlled to ensure continuous production of oil wells at the pumping stage, avoiding insufficient liquid supply from the

formation matrix due to excessively fast pressure drop. The research results can provide a theoretical guidance for
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development optimization of continental shale oil in the Dongying Sag, and also provide references for the optimization of

production systems for horizontal shale oil wells in other regions.

Key words: continental shale oil; enhanced fracture network stimulation; production system; mathematical model;

cumulative production; Dongying Sag; Shengli Oilfield
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Table 1 Optimal design of the uniform pressure drop
scheme at the flowing stage

B J7 % R /(MPa-d ) i R A 1]/
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Table 2 Optimal design results of the gradient pressure drop scheme at the flowing stage

FE# BE/(MPa-d )

2 P Rt i /d

i Frgcl KrBe2 B3 i Be4 FrBes =l kB2 K Be3 KB4 FrBes
1 0.10 0.08 0.06 0.04 0.02 40 50 67 100 2RO
2 0.10 0.08 0.06 0.04 0.02 10 25 67 150 2RO
3 0.10 0.08 0.06 0.04 0.02 70 25 67 150 RO
4 0.02 0.04 0.06 0.08 0.10 200 100 67 50 RO
5 0.02 0.04 0.06 0.08 0.10 50 6 67 75 RO
6 0.02 0.04 0.06 0.08 0.10 350 150 67 25 2RO
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