Coal Geology & Exploration

Volume 52 | Issue 2 Article 11

2-25-2024

Deep coal reservoirs in the Ningwu Basin: Geothermal field
characteristics and their effects on gas-bearing properties

XI Zhaodong
School of Energy Resources, China University of Geosciences (Beijing), Beijing 100083, China,
xizhaod@cugb.edu.cn

TANG Shuheng
School of Energy Resources, China University of Geosciences (Beijing), Beijing 100083, China,
tangsh@cugb.edu.cn

LIU Zhong
Research Institute of Exploration and Development, PetroChina Huabei Oilfield Company, Rengiu 062550,
China

See next page for additional authors

Follow this and additional works at: https://cge.researchcommons.org/journal

Cf Part of the Earth Sciences Commons, Mining Engineering Commons, Qil, Gas, and Energy Commons,
and the Sustainability Commons

Recommended Citation

Xl Zhaodong, TANG Shuheng, LIU Zhong, et al. (2024) "Deep coal reservoirs in the Ningwu Basin:
Geothermal field characteristics and their effects on gas-bearing properties," Coal Geology & Exploration:
Vol. 52: Iss. 2, Article 11.

DOI: 10.12363/issn.1001-1986.23.07.0408

Available at: https://cge.researchcommons.org/journal/vol52/iss2/11

This Foundational Theory and Evaluation is brought to you for free and open access by Coal Geology & Exploration.
It has been accepted for inclusion in Coal Geology & Exploration by an authorized editor of Coal Geology &
Exploration. For more information, please contact 380940179@qq.com.


https://cge.researchcommons.org/journal
https://cge.researchcommons.org/journal/vol52
https://cge.researchcommons.org/journal/vol52/iss2
https://cge.researchcommons.org/journal/vol52/iss2/11
https://cge.researchcommons.org/journal?utm_source=cge.researchcommons.org%2Fjournal%2Fvol52%2Fiss2%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/153?utm_source=cge.researchcommons.org%2Fjournal%2Fvol52%2Fiss2%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1090?utm_source=cge.researchcommons.org%2Fjournal%2Fvol52%2Fiss2%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/171?utm_source=cge.researchcommons.org%2Fjournal%2Fvol52%2Fiss2%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1031?utm_source=cge.researchcommons.org%2Fjournal%2Fvol52%2Fiss2%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
https://cge.researchcommons.org/journal/vol52/iss2/11?utm_source=cge.researchcommons.org%2Fjournal%2Fvol52%2Fiss2%2F11&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:380940179@qq.com

Deep coal reservoirs in the Ningwu Basin: Geothermal field characteristics and
their effects on gas-bearing properties

Authors
Xl Zhaodong, TANG Shuheng, LIU Zhong, QU Xiaorong, ZHANG Pengbao, SU Yufei, and ZHANG Qian

This foundational theory and evaluation is available in Coal Geology & Exploration:
https://cge.researchcommons.org/journal/vol52/iss2/11


https://cge.researchcommons.org/journal/vol52/iss2/11

®50k %2 BHE MRS #E Vol. 52 No.2
2024 422 f COAL GEOLOGY & EXPLORATION Feb. 2024

FOIEHER, B4, X, &5 7 B A HO R A )2 b R 3 R AE B X B A M RS R (0], R FE b B 5 BRI ER, 2024, 52(2):
92-101. doi: 10.12363/issn.1001-1986.23.07.0408

XI Zhaodong, TANG Shuheng, LIU Zhong, et al. Deep coal reservoirs in the Ningwu Basin: Geothermal field characteristics
and their effects on gas-bearing properties[J]. Coal Geology & Exploration, 2024, 52(2): 92—101. doi: 10.12363/issn.1001-
1986.23.07.0408

TR R AR AR R HUR A E R X & SIERI R

AR, EHEY, 3 & RRE, KmWHE, FEFK, k!
(1. FEBMR RFER ) RSB, JL3 100083; 2. # B A i fe b i H 8 A K K e, #1462 B 062550;
3.0l 7 MR MR B AR I, LT KR 030000)
WE: BEA YR ESARY TR L, maRaR RN AR, Bk, A
fif B 08 e M B ST IR AR B AR R R R RINIRIR A B AL AR R LY K B
TRAMK R 9 FHEIZREKT 1000m 69 @A 5 AT 90%, AWM EILRARKT 1500m,
RARIRAIL 2500 m, BT RAGRIFEEA, ATXGRXRAF, KTHERFHIE. FBnlX
A, FHTHBGRFTH, AL TXAMEERBEGHER LTS ARG hr, ERET,
TR K% 9FHEALZREA 155~40.1°C, HHERRAAZFHEMX M, WBHEA 1.27~
1.95C/hm, F345 %4 1.52°C/hm, 27 BAKKIR AL, AF 5 K BE4E 2 A A fef E A 40.1%~93.7%,
A T1.7%, BT BRI AR A0 Fe B AR, FEE SRR A 3 e, ARG MR A AR
RRER RS R I mENT, FRAAMILRT, RBEXHR KRN ER M6 G2 m 2
FRTRT-FE. BAFRIFBLEAR S, 50 KAk R A6 i B A0 453 IR iR BLA%
BB ik, R BEH A AR R RIRELS AN ELRNEZ—, BnPad THREE,
FEIRBARBEE A IR TT L B E AU BB B R
X # O TREW; RIMEA; WBHE;, HiEY;, SAKR
FESZES: P618.13  XHEIIREM: A XEHS: 1001-1986(2024)02-0092-10

Deep coal reservoirs in the Ningwu Basin: Geothermal field characteristics and
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Abstract: Temperature acts as an important factor affecting the gas-bearing properties of deep coal reservoirs, further af-
fecting the development performance of deep coalbed methane (CBM). Therefore, ascertaining the geothermal condi-
tions of coal reservoirs and their effects on the gas-bearing properties of deep coal reservoirs is critical to the systemic
understanding of the enrichment characteristics and production patterns of deep CBM. For coal seam No.9 in the Taiy-
uan Formation within the Ningwu Basin, over 90% of the area has burial depths exceeding 1 000 m. In the hinterland of
the basin, coal seams generally exhibit burial depths greater than 1 500 m, with a maximum exceeding 2 500 m. These
findings suggest typical deep CBM. Based on the log data, experiments data, and well test data, this study determined the
geothermal field characteristics of the coal reservoirs in the Ningwunan block and their effects on the gas-bearing prop-
erties. The results show that coal seam No.9 in the Ningwunan block exhibits reservoir temperature ranging between
15.5°C and 40.1°C and there is a significant positive correlation between the reservoir temperature and the burial depth.
The coal reservoirs have geothermal gradients ranging from 1.27 to 1.95°C/hm, with an average of 1.52°C/hm, indicat-
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ing the characteristics of low geothermal fields. These reservoirs demonstrate gas saturation ranging from 40.1% to

93.7%, with an average of 71.7%, suggesting low gas saturation of the deep coal reservoirs. With an increase in the buri-

al depth, the coal reservoir temperature increases slowly due to the low geothermal gradients. This results in signific-

antly reduced negative effects of temperature on the adsorption capacity of deep coal reservoirs in the study area com-

pared to deep CBM-bearing blocks at similar burial depths, such as Daning-Jixian and Linxing. Accordingly, the depth

at which adsorbed gas transitions into free gas increases for coal reservoirs in the study area, with the transition ratio

between both types of gases decreasing. Low temperature serves as an important factor affecting the gas-bearing proper-

ties of deep coal reservoirs in the study area, further influencing their recoverable degree. Therefore, the geothermal con-

ditions of coal reservoirs should be highlighted in the exploration and recovery of deep CBM.

Keywords: Ningwu Basin; deep coalbed methane; geothermal gradient; geothermal field; gas-bearing properties
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Table 2 Reservoir temperature and isothermal adsorption experimental results of coal samples

PR % /m Ro/% Vi/(em’g ) pi/MPa fiff |2 U/ C SLYGBEE i/ C
1736.89 1.33 22.68 1.88 33.8
1737.46 1.35 19.28 1.70 33.8
NO3 35
1741.36 1.24 20.00 1.57 33.8
1745.71 20.50 1.64 339
122931 1.32 17.20 1.28 26.3
NOS 1234.76 1.12 21.67 1.75 26.4 25
1238.36 1.08 17.68 1.67 26.5
1510.31 20.47 3.08 30.1
1510.98 20.10 3.18 30.1
1512.18 18.08 2.95 30.1
W17 1514.24 21.09 2.96 30.1 30
1515.27 21.17 2.75 30.1
1517.16 19.49 3.05 30.2
1519.36 19.15 2.89 30.2
1988.00 1.32 28.90 235 40.1
N1 1991.10 1.42 23.29 1.61 40.2 40
1997.20 1.36 23.27 1.79 40.3
1848.40 1.36 19.79 2.46 35.1
N8 1852.20 1.33 16.69 2.29 352 35
1856.20 1.31 19.44 2.20 352
1157.45 0.91 18.76 2.78 24.6
1158.93 0.90 17.07 2.19 24.6
1159.80 17.65 2.16 24.6
W15 25
1161.90 16.61 245 24.6
1163.89 18.99 2.01 24.7
1164.21 18.91 251 24.7
1187.76 1.17 16.92 2.54 25.7
1189.98 1.05 19.26 2.54 25.7
W2-1 25
119291 1.14 19.90 2.51 25.8
1195.77 1.15 19.52 2.82 25.8
900.30 1.10 18.30 2.22 25.0
Wi 25
906.20 0.97 17.56 2.04 25.1
622.50 1.14 18.36 2.39 15.5
Wil 624.82 1.02 17.40 2.44 15.6 20
627.73 0.92 16.22 3.68 15.6
1095.64 1.07 14.80 3.60 23.1
W12 1097.57 0.96 17.60 2.68 232 25
1100.05 0.92 13.58 2.63 232
1184.50 1.11 18.72 3.09 249
W9 1187.76 1.02 17.44 2.73 24.9 25
1190.78 18.21 2.81 24.9
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