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Abstract In order to obtain the actual change characteristics of the gas-water relative permeability in coalbed methane (CBM) reser-
voirs and to further deepen the understanding of the gas-water production process of CBM reservoirs, a relative permeability dynamic
calculation method of CBM reservoirs combined with the real-time production situation of the reservoir was constructed. Firstly, the
production history match of the target single coal seam or multiple coal seams is carried out using the multiple coal seam whole process

SRS BOREE, VERRW], WA, ZR5eHk, 2l . 2 ~URAI XS B R S A TR I IETIE . ARl 2#E 4, 2024, 03: 525-534
HUANG Tianhao, WANG Zhiming, ZENG Quanshu, CAI Xianlu, DAI Anna. Research into relative permeability dynamic calculation
methods for coalbed methane reservoirs. Petroleum Science Bulletin, 2024, 03: 525-534. doi: 10.3969/j.issn.2096-1693.2024.03.039

©2016—2024 HELAMRF (L) WEERF A BRA R www.cup.edu.cn/sykxtb



526 fihBlEER 2024 4E 6 H 9 BE 3

coupling flow model, which is to obtain the basic physical parameters of the reservoir and fluid. Then, based on the obtained basic
physical parameters, the full production cycle productivity prediction of the CBM well is carried out. At the same time, the reservoir
parameters are averaged according to the real-time expansion behavior of the reservoir pressure drop, and the gas-water permeability
curve of the CBM reservoir is calculated based on the averaged reservoir parameters and the actual fluid migration. The results show
that the relative permeability dynamic calculation method of CBM reservoirs proposed in this paper can dynamically calculate the
actual gas-water relative permeability of the CBM reservoir on the basis of real-time quantitative analysis of the internal production
situation of the CBM reservoir. There is a reversal point on the gas relative permeability curve calculated by the method proposed in this
paper. The reversal point characterizes the stable and continuous supply of desorption gas in CBM reservoirs. If the actual expansion of
the CBM reservoir pressure drop is not considered and the reservoir parameters are averaged in the whole area, the calculated gas-water
relative permeability of the CBM reservoir will be low. For multiple coal seam reservoirs, the interlayer mass exchange of fluids and
the decrease in the reservoir pressure caused by the crossflow cannot be ignored. The ratio of the crossflow of gas to gas production
can reach 0.57, and the ratio of the crossflow of water to water production can reach 0.69 after 3 years of production. The calculated
gas-water relative permeability of the CBM reservoir under the condition of ignoring the crossflow is low, which is only 42.9% and
24.4% respectively of the calculated gas-water relative permeability under the condition of considering the crossflow. In the actual
production process of CBM wells, the water saturation remains at a high value, more than 40%. Restricted by the high water saturation,
the gas relative permeability of CBM reservoirs is low, less than 0.2.
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