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Development practice and challenges
of deep shale gas in southern Sichuan Basin

ZHAN Guowei, YANG Jian, ZHAO Yong, ZHANG Nanxi, WANG Baobao, LI Shuguang

Research Institute of Exploration and Development, SINOPEC Southwest Oil & Gas
Branch Company, Chengdu, Sichuan 610041, China

Abstract; There is great potential for developing deep shale gas resources, but the engineering geological condi-
tions are relatively poorer, making it difficult for benefit development. In order to support the benefit development
of deep shale gas, taking the development practices of Weirong and Yongchuan gas fields in the southern region
of Sichuan Basin as an example, focusing on the difficulties of complex deep shale gas structures, developed
fractures, thin high-quality reservoirs, rapid production decline, and low EUR, with the goal of “good well
placement, good well drilling, and good well management” , a key development technology system is formed by
use of the integrated method of geophysics, geological modeling, fracturing simulation, and numerical simulation
based on the research on precise gas reservoir description and seepage experiments, which is characterized by
geological sweet spot evaluation and prediction technology, well network optimization design technology in
complex tectonic areas, “four in one” drilling tracking guarantee technology, and full life cycle production
control technology. At the same time, based on the problems exposed during development process, the difficulties
and challenges in the coupling mechanism of “structure—fault—stress field” , characterization of small-scale and
microscale fractures, optimization of development technology strategies were summarized, and the problems that
need to be continuously studied were proposed. The conclusion is that: (D The geological parameters such as

porosity and gas content of deep shale are basically equivalent to those of medium-deep strata, but the engineering
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parameters are more complex, characterized by high in-situ stress, high horizontal stress difference, and high
fracture pressure, making it difficult to transform; @ Key supporting technologies in dessert evaluation and
prediction, modeling —numerical simulation integration technology, and fine production management has been
formed in deep shale gas, with good development results; (3 At present, deep shale gas is mainly faced with
challenges such as casing deformation, pressure channeling, and EUR non-compliance. It is necessary to further
advance technical research in geological fine evaluation, fluid migration patterns, and modeling—numerical simu-
lation integration.

Key words: development practice of shale gas; development technology progress; deep shale gas; Weirong gas

field; Yongchuan gas field; southern Sichuan
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Fig.1 Superimposed map of pressure coefficient and burial depth of Lower Silurian Longmaxi Formation in southern Sichuan
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Table 1 Comparison of geological engineering parameters between Weirong, Yongchuan
deep shale gas reservoirs and Fuling medium-deep shale gas reservoir, southern Sichuan
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Table 2 Comparison of main production performance indicators
of Weirong and Yongchuan deep shale gas reservoirs
and Fuling medium-deep shale gas reservoir, southern Sichuan
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Fig.2 Flow-process chart of shale sweet spot evaluation and prediction technology in southern Sichuan
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Fig.3 Relationship between well trajectory
orientation and absolute open flow rate
in Yongchuan gas field in southern Sichuan
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Fig.9 Production control mode of Weirong and Yongchuan deep shale gas during rate-control stages in southern Sichuan
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Table 4 Rate control standards for Weirong
and Yongchuan deep shale gas fields in southern Sichuan

JE X i)/ A P JE R/ Far= i/ LR IVARN T v
MPa (10* m*/d) (MPa/d) d (10* m*/MPa)
35~45 6~8 <0.12 80 =45
25~35 5~7 <0.1 100 =50
20~25 4~6 <0.08 60 =60
10~20 4~6 <0.05 200 =80
3.5~10 3~5 <0.03 220 =100
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