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Stress sensitivity characteristics of deep coal reservoirs and its

influence on coalbed methane productivity

LIU Shunxi'?, FAN Kunyu', JIN Yi'"?, YU Zhenfeng®, DONG Jiabin'*, WANG Changzheng'

(1. School of Resources and Environment, Henan Polytechnic University, Jiaozuo 454003, China; 2. State Key Laboratory of Coal and
Coalbed Methane Co-mining, Jincheng 048012, China; 3. Collaborative Innovation Center of Coal Work Safety and
Clean High Efficiency Utilization of Henan Province, Jiaozuo 454003, China)

Abstract: Deep coal reservoirs are in a high in-situ stress environment, and their permeability change characteristics are
quite different from those of shallow ones. In order to study the effect of the effective stress on the permeability differ-
ence of deep coal reservoirs and the characteristics of stress sensitivity anisotropy, the samples from 1 200 m to 1 700 m
of the No.15 coal seam in the Hengling block in the Qinshui Basin are taken as the research objects. The overburden
porosity and permeability experiments are used to study the permeability changes of parallel and vertical bedding
samples under different effective stress conditions to explore their stress sensitivity characteristics and the impact on
CBM productivity. The results show that the permeability decreases in a power exponential function with the increase of
effective stress. The permeability of the parallel bedding surface in the study area is generally higher than that of the ver-
tical bedding surface, and the permeability changes in the two directions show a positive correlation. The three paramet-
ers of reservoir pore and fracture compressibility, permeability stress damage rate, and permeability curvature are selec-
ted as the stress sensitivity evaluation indexes of coal reservoirs. Among them, the pore and fracture compressibility
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coefficient shows a positive correlation and a negative correlation with the increase of the effective stress, with 5 MPa as

the limit. The permeability damage rate and permeability curvature increase and decrease exponentially with the effect-

ive stress. Based on the study of stress sensitivity parameters, the CBM well productivity model was derived. It was

found that the productivity of gas wells without stress sensitivity was higher than that with stress sensitivity. That is to

say, under the same production pressure of 5 MPa, the production reduction rate of the gas well production shows an

overall increasing trend with the increase of the stress sensitivity coefficient. According to the phase division, the target

coal seam in the study area should adopt a small-medium-large displacement scheme to control the production flow dur-

ing the CBM extraction process.

Keywords: stress sensitivity; productivity; deep coal reservoir; effective stress; anisotropy; permeability curvature;

Hengling block in Qinshui Basin
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Table 1 Basic properties of coal samples

it TR /m HA#/mm K JE/mm

I-H 25.49 29.18
1692

1-v 25.47 29.35

2-H 25.45 2836
1249

2-V 25.08 27.44

3-H 25.48 29.92
1622

3-v 25.38 29.68
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Table 2  Stress sensitivity evaluation parameters of coal reservoirs

% BIBFINER%
W e, iR,
K a 5 MPa 12 MPa 15 MPa

1-H 0.0749 78.77 95.97 97.60 0.000 001~0.000 253

1-v 0.1009 90.06 98.87 99.43 0.002 840~0.076 750

2-H 0.068 4 72.80 93.81 96.06 0.000 130~0.002 170

2-V 0.0737 70.89 94.25 96.60 0.000 168~0.002 870

3-H 0.069 3 68.38 91.81 95.01 0.000 348~0.013 510

3-v 0.073 1 75.87 95.21 96.76 0.002 840~0.037 08
3 BAEEN AR R ESHER B _ 1549.2koh[(cpo — 1) = (cpws — Dexpl—c(pe — pwi)]]
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Fig.9 Changes of CBM well productivity with
production pressure difference
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