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Research on optimization of favorable production and construction areas and development
technical policies for Dingshan block

LI Nanying', ZHAO Yong', LI Qin*, CAO Haitao', CHEN Xianchao®>, WANG Xingmeng', XIANG Liuyang'

(1. Exploration and Development Research Institute, Sinopec Southwest Oil & Gas Company, Chengdu, Sichuan 610500, China;
2. Chengdu University of Technology, Chengdu, Sichuan 610059, China)

Abstract: The Dingshan block in the Qijiang shale gas field has abundant shale gas resources and great potential for production increase.
However, due to the combined influence of geological factors such as complex structures, faults, and in—situ stress, gas well productivity varies
significantly. The favorable production and construction units are not yet clear, and the design of targeted development technical policies is
difficult, posing significant challenges for achieving overall efficient development. Through detailed reservoir characterization, seven geological
factors were selected, including structure, fractures, burial depth, formation dip angle, gas content, formation pressure coefficient, and in—situ
stress, to establish zoning evaluation criteria. On this basis, combined with the analysis of the main controlling factors of productivity and zone—
specific investment—benefit calculations, zone 2 and zone 3 were identified as favorable areas for production and construction. An integrated
technology of geological modeling, fracturing simulation, and numerical simulation centered on “natural fracture + hydraulic fracture” coupled
propagation simulation was adopted to simulate the horizontal and vertical propagation patterns of hydraulic fracturing fractures under different
stimulation scales. An embedded discrete fracture model (EDFM) was constructed, and numerical simulation models of EDFM were established
for different zones. Through the integrated technical-economic evaluation, well pattern deployment schemes with different target window
positions, horizontal well orientations, well spacings, and horizontal section lengths were designed, and differentiated development technical
policies for different zones were optimized and formulated. The results showed that under the current development conditions, economic and
effective development could be achieved in zone 2 and zone 3. The reasonable horizontal well traverse layers were the 12th to 32nd sublayers,

with a horizontal section length of 1 900-2 100 m, an angle between the horizontal well and the maximum horizontal principal stress of
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60°-85°, and a well spacing of 300-350m. Well spacing could be appropriately increased by 50-100 m in fracture—developed areas and near

existing wells. The research findings provide technical support for the formulation of production and construction plans for zone 2 and zone 3 in

the Dingshan block, and offer a feasible technical approach and method for efficient shale gas development under complex geological

conditions.

Keywords: complex structural area; favorable area evaluation; integrated geological modeling—fracturing simulation—numerical simulation;

technical-economic integration; differentiated development technical policy
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Fig. 1 Bottom structure of Longmaxi Formation in Dingshan block
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Fig. 2 Influence degree of various factors by grey relational analysis
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Table 3 Production capacity—investment benefit evaluation of zoning in Dingshan block
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zone 2 and zone 3 in Dingshan block
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Fig. 5 Simulation of fracture propagation under different stimulation scales in zone 3
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Table 6 Well trajectory orientation deployment patterns in zone 2 and zone 3 of Dingshan block
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Table 7 Parameters of EDFM numerical simulation models for well groups in zone 2 and zone 3
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