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Identification of sensitive factors and desensitization application in shale oil reserve evaluation
based on stochastic modeling: a case study of QY1 well group in the second member of Funing

Formation, Qintong Sag, Subei Basin
Mei Junwei', Xiong Xinya', Tang Jianxin', Yang Zhengmao', Yan Yuzhu', Zan Ling"?

(1. Sinopec East China Oil & Gas Company, Nanjing, Jiangsu 210019, China; 2. State Key Laboratory of Shale Oil and Gas
Enrichment Mechanisms and Effective Development, Beijing 102206, China)

Abstract: Accurate evaluation of geological reserves is a core prerequisite for understanding the development potential of shale oil reservoirs
and formulating scientific development plans. Aiming at the problems of strong heterogeneity of shale oil reservoirs, prominent non—
uniqueness of parameter prediction, conventional volumetric method masking reservoir heterogeneity, traditional probabilistic method
underestimating the inherent correlation of parameters, and difficulty in accurately quantifying reserve scale and uncertainty, this study takes
the QY1 shale oil well group in the Second Member of Funing Formation, Qintong Sag, Subei Basin as the research object, adopts a stochastic
modeling approach to conduct a systematic analysis of the entire reserve evaluation process, and focuses on completing the identification of
sensitive factors, formulation of desensitization countermeasures, and application of reserve evaluation. The results show that: depth deviation

in seismic interpretation, primary and secondary range parameters of porosity and oil saturation modeling, and model grid cell step size are
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medium—to—high sensitive factors affecting reserve uncertainty, with their relative impact on reserves ranging from 4.1 to 12.2%; through three

major desensitization countermeasures — constrained data mining in structural modeling, facies—controlled constraint in property modeling,

and optimization of model grid step size — the relative impact of medium—to-high sensitive factors on reserves can be reduced to 2.4% to

3.5%; after desensitization, the value range of evaluated reserve distribution narrows by 38.5%, the slope of the cumulative probability curve

increases by 114.7%, uncertainty decreases by 10.7%, and reserve prediction accuracy is significantly improved. Based on the desensitized

stochastic modeling method, the quantitative evaluation of reserves by formation in the well group was further completed, confirming that the

interval from Lower Member I to Upper Member II is the core area of reserve distribution, followed by Member Ill, and Submembers IV to

V with extremely low abundance; combined with the relationship between P50 reserve abundance and single—well internal rate of return,

suggestions for optimization of well spacing by formation and improvement of reservoir stimulation were proposed.

Keywords: stochastic modeling; shale oil; reserve evaluation; sensitive factor; uncertainty desensitization; Qintong Sag; Subei Basin
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Fig. 1 Deployment location of QY1 well group in Qintong Sag
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Fig. 2 Comprehensive histogram of the second member of Funing formation in QY 1 pilot well
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Figure 3 Flow chart of sensitivity evaluation for reserve

calculation factors
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Uncertainty evaluation of reserves in QY 1 well group
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