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Pressure data analysis method for shale gas in production with variable rate with
consideration of multi-effect

XIE Dexiang', JIN Kai', YI Zhidong”, XU Yao', ZHOU Hongcheng'

1. Ganzhongnan Institute of Geology and Mineral Exploration, Nanchang , Jiangxi 330026, China
2. Department of Land and Resources of Jiangxi Province, Nanchang , Jiangxi 330025, China

Abstract: Shale gas is an important part of the world’s basic resources. For lack of well testing data for shale gas well to evaluate the
formation, it may be feasible to use the production data to do that. Based on the shale gas adsorption, pressure sensitivity, diffusion and
seepage effects, the complex shale gas flow equation was linearized by defining the material balance pseudo-time, normalized pressure
and flow parameters. In addition, a non-dimensional flow equation was formed by defining a dimensionless quantity and the bottom-hole
pressure and flow rate expressions of the shale gas well were obtained by solving the equation. Thus, a normalized pressure or produc-
tion rate chart for the production data analysis was established. The typical flow section in the log-log plot was analyzed based on the
pressure and flow rate expressions. Meanwhile, the effects of the number and half-length of fractures, and the Langmuir parameters of
gas adsorption on the flow rate were studied. The results show that the daily production of shale gas increases with the increase of the
number and half-length of fractures, but they do not show a linear growth relationship. Therefore, the fracturing scale needs to be opti-
mized. It is also found that the Langmuir pressure constant and the Langmuir adsorption constant have little effect on the production
when the pressure is relatively high.
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