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Present-day in-situ stress calculation by conventional logs of deep coalbed methane
reservoirs: A case study in the deep coal reservoir of the Benxi Formation in

Daning-Jixian area, Ordos Basin

Huangfu Zhanhong"? Lii Wenya"? Tang Yinghang"® Zeng Lianbo"? DengZe' Wu Yuhui’

(1. National Key Laboratory of Petroleum Resources and Engineering, China University of Petroleum ( Beijing), Beijing 102249;
2. College of Geoscience, China University of Petroleum (Beijing), Beijing 102249; 3. PetroChina Research Institute of
Petroleum Exploration and Development, Beijing 100083)

Abstract The Daning-Jixian (Daji) area is one of the hot areas of coalbed methane exploration and development
in China. The distribution of the present-day in-situ stress affects the permeability and fracturing of coal seams,
thus affecting the production effect of coalbed methane. This work takes the No.8 coal seam of the Benxi Formation

in the proven area of Daji coalbed methane field as the research object. Based on the analysis and test data of
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dipole acoustic logs, hydraulic fracturing, conventional logs, high temperature and high pressure triaxial rock
mechanics experiment, combined with the modified Newberry model, the direction and magnitude of the
present-day in-situ stress of single wells are studied. The results show that the maximum horizontal principal stress
direction of the Benxi Formation No.8 coal seam in Daning-Jixian area is from NE-SWW to nearly EW. The
maximum and minimum horizontal principal stresses of the No.8 coal seam calculated by conventional logs vary
from 41.2 MPa to 55.8 MPa, with an average of 51.2 MPa, and 32.0 MPa to 42.6 MPa, with an average of 38.3 MPa,
respectively. Compare to the maximum and minimum horizontal principal stresses of the No.8 coal seam measured
by hydraulic fracturing data, the relative errors of those calculated by conventional logs are within 10%, which
shows that the calculated results by conventional logs are reliable. The factors, affecting the calculation accuracy of
the present-day in-situ stress obtained by conventional logs, mainly include the selection of appropriate formation
model, the accuracy of P-wave and S-wave time difference acquisition, the determination of rock mechanics
parameters, the calculation of pore pressure, and the determination of effective stress coefficient. This paper
explores a suitable method for the present-day in-situ stress evaluation by conventional logs for the deep coal

reservoirs in relatively flat areas, thus providing a reference for the study of present-day in-situ stress in deep coal
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reservoirs.
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Fig. 1  The regional tectonic location and coal-bearing strata of Daning-Jixian area (modified from Yan et al., 2021)
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Fig. 2 The orientations of the maximum principal stress obtained by the share wave anisotropy of dipole acoustic logs of the No.8 coal seam in well J1
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Fig. 3 The maximum principal stress orientation map of No.8 coal

seam in Benxi Formation (N =23)
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Table 1 The present-day in-situ stress values of the No.8 coal seam measured by hydraulic fracturing method

4 P /MPa P /MPa P /MPa P /MPa o ,//MPa o, /MPa Ao /MPa
J13f 26.8 324 22.1 20.6 59.3 424 16.9
J23f 30.9 40.0 22.7 13.7 54.5 40.3 14.2
133 224 35.2 233 15.8 77.1 514 25.7
J43t 47.8 44.0 273 163 79.5 57.6 21.9
J5IF 32.8 34.1 17.3 21.5 55.3 36.2 19.1
Jo I 18.6 34.1 21.1 20.8 60.5 41.0 19.5
HMi 64.3 44.8 15.3
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Fig. 5 Well location zonal map of P wave and S wave in the study area
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Fig. 6 Conversion relationships between the dynamic and static rock mechanics parameters of the No.8 coal seam in the study area
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Fig. 7 The present-day in-situ stress distribution map of the No.8 coal seam in J1 well

K2 BEANAETENISKEENS N NE

Table 2 The present-day in-situ stress values calculated by conventional logs of the No.8 coal seam

4 i K FE R 1/MPa /N FE RS /MPa JKF- 22 13 1 /M Pa
J13F 55.8 42.6 13.2
20 55.4 42.1 13.3
159t 54.1 37.5 16.6
J6 I 55.7 39.0 16.7
173 45.0 36.7 8.3
I8 41.2 32.0 9.2
g} 51.2 38.3 12.9

K3 KNER—EAVAZRITEN IS KRR TR XM N HEI LR

Table 3 Comparison table of mean values of the maximum horizontal present-day in-situ stress of the No.8 coal

seam calculated by hydraulic fracturing data and conventional logs

W4 K 1 16 2 H 45 /M Pa W I % RHE /M Pa 4 %} 1% 22 /M Pa MR 2 /%
J1It 59.3 55.8 3.5 6.3
29 54.5 55.4 0.9 1.6
I5 9t 55.3 54.1 1.2 2.2
J6 It 60.5 55.7 4.8 8.6
By 57.4 55.2 2.6 4.7

SalES PRI
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Table 4  Comparison table of mean values of the minimum horizontal present-day in-situ stress of the No.8 coal seam
calculated by hydraulic fracturing data and conventional logs
4 K3 B LA M Pa B RHE/MPa HAXT VR 2EMPa X2 2219%
JUIE 42.4 42.6 0.2 0.5
120 40.3 42.1 1.8 42
1591 36.2 37.5 1.3 3.5
J6 It 41.0 39.0 2.0 5.1
BoR(ER 40.0 40.3 1.3 3.3
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