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Favorable-area selection and development technology practices for medium—low abundance

coal-measure gas reservoirs: a case study of southern Sichuan Basin
Yin Zhongshan
(Sichuan Institute of Geological Survey, Chengdu, Sichuan 610072, China)

Abstract: Since breakthroughs were made in China’s coalbed methane (CBM) production in 2005, its industrialization and commercialization
have not met expectations due to unstable production and poor economic benefits. CBM, shale gas, and tight sandstone gas are major
unconventional natural gas resources worldwide. Their integrated development and commingled production approach that prioritizes coal
seams while also exploring tight sandstone gas and shale gas can effectively improve the degree of reserve utilization, ensure stable
production, and reduce CBM production costs. Based on the lithology, gas—bearing properties, and development potential of coal-measure
source rocks and reservoirs in the southern Sichuan Basin, this study established a comprehensive evaluation model and proposed a lithology
(lithofacies) —gas—bearing combination—productive layer combination model for the “three classes and five types” of coal-measure gas
reservoirs. On this basis, it identified that the “mudstone/shale roof interbedded with coal seam” type was the dominant symbiotic combination
for development. Development concepts and technologies for coal-measure gas in multiple thin coal seams were analyzed. According to the
fluid—flow mechanism within coal-measure gas reservoirs, a flow model was proposed. Class I and Class Il combinations were selected as
the main sections for fracturing stimulation, and a set of key technologies suitable for the stimulation of low—permeability composite reservoirs
(e.g., coal seam, mud shale) was established. The geological background of gas accumulation, reservoir characteristics, and the gas—bearing
properties of the roof and floor strata were systematically studied for Well Chuanlincan 1. Guided by the oil and gas migration pathway theory
and drawing on the shale gas stimulation methods, a set of reservoir enhancement measures for “mudstone + coal reservoir” was formulated,
and the gas production target was achieved. This is a landmark project for the comprehensive evaluation of the development potential of

hydrocarbon gases in the Upper Permian Longtan Formation coal measures. This technology provides a valuable reference and has application
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value for promoting the development of similar coal-measure gas reservoirs in southwestern China.

Keywords: Sichuan Basin; coal-measure gas reservoir; favorable area selection; comprehensive evaluation model; Well Chuanlincan 1;

development model
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Fig. 1 Schematic diagram of regional structural distribution in southern Sichuan Basin
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Fig. 2 Comprehensive logging maps of typical coal-measure gas wells in southern Sichuan Basin
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