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Abstract: Deep coal-rock gas refers to the natural gas resources buried in coal bed deeper than 1500 m, so it is difficult to produce it
due to the characteristics of high reservoir pressure, large gas content and rich free gas. In recent years, great progress has been made
in the exploration and development of deep coal-rock gas in the Daji Block of the Ordos Basin and the Jinzhong Block of the Qinshui
Basin, suggesting a promising potential. However, the efficient development of such unconventional gas is significantly restricted by
high fracturing liquid volume, complex surface processes, high overall investment, and other factors. In order to promote the efficient
development of deep coal-rock gas, this paper systematically reviews the problems and challenges in surface engineering of deep coal-
rock gas development, based on the insights obtained from the production test of the developed deep coal-rock gas, together with available
static and dynamic data of production test wells, and then proposes the solutions. The following results are obtained. First, the surface
engineering of deep coal-rock gas faces the challenges such as difficult water recycling at a low cost, complex surface processes, and a
high construction investment. Second, depending on the characteristics of surface engineering of deep coal-rock gas developing such as
complex supporting facilities, long construction periods and high system layout requirements, a new construction mode of "simultaneous
construction of five networks, with priority to surface infrastructures" is proposed. The five networks include a differentiated gathering
and transportation pipeline network, a water recycling network, a green and low-carbon power distribution network, a safe and efficient
data network, and a coordinated and optimized road network, which will be constructed to meet the needs of efficient development of deep
coal-rock gas. Third, a new design mode of "modularization of front-end functions and integration of back-end functions" is put forward.
The well site follows the mode of skid mounted integration and combined assembly, and the downstream stations are arranged in a three-
dimensional and highly integrated manner, so as to fully adapt to the significant differences in production characteristics of deep coal-rock
gas at different stages. In conclusion, the development of deep coal-rock gas requires a surface-underground integrated construction mode
to minimize the overall investment in surface engineering. The proposed new surface engineering mode reflects the concepts of "efficiency,
energy, safety, environment, and intelligence", and meets the goal of high-quality development of the deep coal-rock gas industry.
Keywords: Deep strata; Coal-rock gas; Surface engineering; Construction mode; Development difficulties; Solutions
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