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Gas Control Analysis Coalbed Methanein Geological

Conditions Analysis of the Aiwergou Mining Area
LAI Peng', WANG Hu’, WANG Jing’, DU Shitao*, LIAO Zhengkai'
(1. Xinjiang Yaxin Coalbed Methane Resource Technology Research Limited Liability Co. , Xinjiang 830000 ;
2. Xinjiang Yaxin Coalbed Methane Investment and Development ( Group) Co., Lid., Xinjiang 830000 ;
3. Exploration and Development Research Institute of Huabei Oilfield, Hebei 062550 ; 4. Xinjiang Coalbed
Methane Research and Development Center of the Coalfield Geology Bureau of, Xinjiang 830091 )

Abstract: The study shows that coalbed methane accumulation in the Aiwiergou mine area is affected by
factors such as coal seal depth, geological structure evolution, coal metamorphic degree, and hydrogeo-
logical conditions. Overall, the western part of the coal seam has a greater depth, higher coal metamor-
phic degree, and the eastern part has an uplifted fault, which has a good sealing effect on coalbed meth-
ane.

Keywords: Aiwergou mining area; coalbed methane enrichment; gas control conditions; geological

structure evolution
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Numerical Simulation Study on the Evolution of Permeability in

Tectonic Coal Reservoirs Under Stress Release
YU xianzhong', LUO rong’, CHEN xuehua’
(1. Exploration Research Institute, Anhui Provincial Bureau of Coal Geological, Anhui 230088 ;
2. Huaihe Energy Holding Group limited liability company, Anhui 232001 ;
3. School of Resources and Geosciences, China University of Mining and Technology, Jiangsu 221116)

Abstract: The surface well development technology of “stress release transformation-swelling pressure
reduction-desorption gas production” is expected to become a key breakthrough in achieving large-scale
development of tectonic coal coalbed methane. Based on numerical simulation research, this study re-
veals the permeability evolution law of tectonic coal reservoirs under the action of stress release; as effec-
tive stress decreases, coal volume expansion, swelling rate, and permeability all increase significantly.
Specifically, under the same pressure relief conditions: (1) Reservoirs with lower initial formation pres-
sure exhibit more significant volume expansion after unloading, with greater increases in permeability and
its rate of change; (2) The permeability increment of mylonitic coal is higher than that of granular coal ;
(3) As reservoir thickness decreases, the influence range of stress release becomes limited, and the
range of permeability modification also shrinks.

Keywords: Numerical simulation, tectonic coal, stress release, volume expansion, permeability
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Research on Enhanced Permeability Technology by Fracturing

Underground Long Boreholes for Surface Wells
DUAN Xinqi
(Dongda Energy Co. , Ltd. , Jinneng Holding Shanxi Coal Sales Group, Shanxi 048006 )

Abstract; To address the problems of high gas concentration and poor pre-drainage performance of ad-
vanced boreholes during roadway excavation in the No.3 West Centralized Return Airway of Sihe Coal
Mine, a new technique that enhances coal seam permeability by fracturing underground directional long
boreholes in surface coalbed methane wells is proposed and field-tested. This method utilizes existing
coalbed methane wells exposed by underground roadway excavation as communication channels between
the surface and underground. High-pressure tubing is used to transport fracturing fluid, and surface oil
and gas well fracturing equipment is employed to fracture the underground directional boreholes. Gas
drainage boreholes are drilled within the effective fracturing zone. Field practice shows that this method
significantly improves the extraction efficiency of underground directional boreholes. Post-fracturing drain-
age flow rates increased by more than four times compared to pre-fracturing levels, and the advancement
rate of the working face improved by over three times. This technique effectively enhances gas control ca-
pacity and coal recovery efficiency in the working face.

Keywords: Fracturing; coalbed methane wells; long directional borehole; gas; permeability
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Optimization and Improvement of Bridge Plug and Perforation Fracturing

Process Using Wide-Area Electromagnetic Fracture Monitoring Technology
WU Cong', MEI Gang', LIAO Jun', WANG Liguo', BAI Jipeng', ZHOU Lichun’
(1. Asian American Gas, Inc. , Shanxi 048000; 2. Shanxi Coalbed Methane Exploration and
Development Branch of China Petroleum Corporation Huabei Oilfield Company, Shanxi 048299 )

Abstract: Reservoir simulation technology based on horizontal wells with multi-stage fracturing has be-
come a key approach in China’s expansion into unconventional oil and gas development. In the Mabiz
Block of Shanxi, it remains unclear whether perforation clusters are uniformly activated, and the initia-
tion, extension, fluid and sand injection, and proppant distribution of each fracture are difficult to deter-
mine. To address these challenges, the wide-area electromagnetic fracture monitoring technology is intro-
duced to optimize the bridge plug and perforation fracturing process. The optimization results suggest a
configuration primarily based on three perforation clusters with a spacing of approximately 40 meters,
using a single temporary plugging stage. The parameters include around 120m’ of proppant, 2,000m’ of
fracturing fluid, and a drainage rate of 15m’/min. This setup can achieve a fracture half-length of 80 —
100 meters, meeting the 220-meter well spacing requirement. The results provide a solid foundation for
future fracturing design optimization, well pattern deployment or adjustment.

Keywords: Wide-area electromagnetic method; bridge plug and perforation; coalbed methane
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Research on Control and Process Optimization of Deep
Coalbed Methane Extraction

—A Case Study of South Yanchuan Coalbed Methane Field

ZHANG Guangrong, SHAO Xiaoping, XIE Xinhan, DU Yakun, SHI Jingyao
(SINOPEC Linfen Coalbed Methane Branch, Shanxi 041000)

Abstract: The paper focuses on the refinement of the extraction system, process, and tools for deep
coalbed methane development in the South Yanchuan Coalbed Methane Field. The drainage system shifts
from “slow pressure relief, stable liquid level, and controled casing pressure” approach to the “one fast
and three stable” system characterized by: fast extraction to reduce flow pressure in the early stage,
pressure control to stabilize pump efficiency in the mid-stage, slow extraction to stabilize production in
the later stage, and liquid replenishment to stabilize extraction in the final stage. This results in con-
trolled flow pressure decrease of 0. 19MPa —0. 12MPa — 0. 02MPa. High-production gas wells use under-
ground water mixing technology, while medium and low-production gas wells use surface diaphragm
pump automatic well washing technology, combined with hollow rod well washing technology, to increase
gas well fluid production (Q >10.63m’/d) A self-made high-efficiency gas anchor tool is equipped,
effectively extending the maintenance-free period of gas wells.

Keywords: South Yanchuan Coalbed Methane Field; deep coalbed methane; drainage and production

system; drainage and production process; drainage tools
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Research on Reservoir Heterogeneity and Adaptability of

Coalbed Methane Development Processes
ZHANG Jinshui'?
(1. China United Coalbed Methane Corporation Limited, Beijing 100015 ;
2. Technology Innovation Center of Coal Measure Gas Co-production, Shanxi 030008 )

Abstract; Coalbed methane, as an important clean energy resource, has garnered global attention for
its development and utilization. However, under the characteristics of “three lows and one high” of coal
seams, the reservoir heterogeneity of coalbed methane and the differences in various development proces-
ses have brought a series of challenges to efficient coalbed methane development. This paper studies the
heterogeneity of coalbed methane reservoirs and the differences among different processes, deeply investi-
gates how reservoir heterogeneity affects the development effect, and analyzes the influence of the causes
of reservoir type, microscopic characteristics and other aspects on reservoir heterogeneity. Finally, from
the aspect of gas production mechanism, the overall development route of coalbed methane centered on
“rapidly releasing the energy of free gas and smoothly activating and maintaining the desorption process”
is expounded, indicating the direction of upward production in deep coal seams and facilitating the devel-
opment of coalbed methane.

Keywords: Coalbed methane; reservoir heterogeneity; develop process differences; permeability;

production capacity
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Comparison and Analysis of Pore and Fracture Characteristics of

High-Rank Coal and Low-Rank Coal under SEM
ZHANG Yalan, ZHANG Yang, LIU Junying, SU Xuefeng, WANG Lei, HUANG Yun
(Exploration and Development Research Institute, PetroChina Huabei

Oilfield Company, Hebei 062552)

Abstract; Field emission scanning electron microscope were used to study the pore-fracture characteris-
tics of high-and low-rank coal reservoirs, based on the observation and analysis of the types, genesis,
spatial distribution and structure of micro-pore-fissure in high and low rank coal, the pore-fissure system
model is established. It is found that the characteristics of pore-fissure development are mainly controlled
by the degree of metamorphism, high rank coal, small pore-fissure scale, poor connectivity, difficult to
produce fluid, low rank coal, and pore-fissure development, it is characterized by large pore size, good
connectivity and favorable for fluid migration, but relatively rich in water and high drainage pressure re-
duction strength.

Keywords: High-low rank coal; micropore-fracture; SEM; channel structure; development influence
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Production Decline of Coalbed Methane Wells and Evaluation

of EUR Prediction Method
ZHANG Qunxia, MAO Chonghao, LIU Zhan, LEI Xinglong, CHEN Xiangyu
(CBM Branch Company, PetroChina Huabei Oilfield Company, Shanxi 046000 )

Abstract; With the deepening of the current coalbed methane development work, the pressure control
production system of coalbed methane wells has been widely recognized, which effectively reduces the
reservoir stress sensitivity effect and improves the EUR of production wells. However, during pressure-
controlled production, frequent changes in the working system of gas wells lead to violent fluctuations in
gas volume, which brings new challenges to accurately predict the EUR of single wells. In order to reveal
the production decline law of coalbed methane wells and solve the uncertainty problem in EUR predic-
tion, taking the actual production data as an example, PEworks software prediction and empirical decline
model are used to calculate EUR. The results show that the prediction method of PEworks software is sim-
ple and efficient, but the prediction results are different in different decreasing stages, which increases
the uncertainty of EUR prediction. The empirical decline model is calculated by Arps hyperbolic decline
model and pan-exponential decline model respectively. It is confirmed that when the pan-exponential n =
0.5 and m =0. 5, the two decline models obtain the best linear relationship.

Keywords: Coalbed methane; law of decline; EUR; PEworks; production decline model
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Study on Liquid-Carrying Capacity of Plunger Lift Technology

with Small-Diameter Tubing in Tight Gas Wells
ZHANG Zhonghao' , LIU Shijie’, MIAO Xiangyang’, WEI Quanming’, HONG Xiaodi*, YU Yanqun’
(1. China United Coalbed Methane Corporation, Ltd., Beijing 100011 ;
2. CNOOC Energy Technology & Services Oil Production Services Company, Tianjin 300450 ;
3. School of Mechanical and Electronic Engineering, China University of Petroleum, Shandong 266580 )

Abstract; To address the lack of theoretical standards and process guidelines for plunger lift technology
in tight gas wells using small-diameter tubing (1.9in), this study establishes a casing pressure model
and a daily liquid production model for plunger lift operations. Combined with the constraints of the criti-
cal gas-liquid carrying condition, the liquid-carrying capacity of plunger lift technology using 1. 9in tub-
ing is numerically simulated. Systematic research reveals that under the configuration of 5Y4in casing and
1. 9in tubing, the maximum daily liquid production rate can reach 21.77m’/d when the gas supply is
sufficient, independent of well depth. Through constraint coupling analysis, this study pioneers the de-
velopment of a performance chart for maximum daily liquid production of 1. 9in small tubing plunger lift
systems, providing a critical theoretical foundation for optimizing water drainage and gas production pa-
rameters in tight gas wells with small-diameter tubing.

Keywords: Tight gas well; small-diameter tubing plunger lift; water drainage and gas production; ecrit-

ical liquid-carrying model; liquid production performance chart
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Research on Gas Concentration Detection Technology in Gas

Thermal Storage Oxidation Utilization Project
LIU Bo, SUN Qian, CHEN Zhe, ZHANG Jianwei
(X?’an Yurcent Environmental Technology Co. , Lid, Shaanxi 710100)

Abstract: In gas storage and oxidation utilization projects, commonly used gas concentration detection
methods include in-situ laser detectors based on TDLAS technology and infrared detectors based on infra-
red absorption method. The advantages of in-situ laser detection are high precision, high sensitivity, and
short response time; The disadvantage is that the equipment is complex and the cost is high. The advan-
tages of infrared detectors are non-contact measurement and fast response speed of the instrument itself;
The disadvantage is that the transportation route for gas extraction is long, which affects the response
speed. In response to these issues, this article aims to achieve rapid and accurate detection of gas con-
centration, and designs a detection system suitable for low concentration gas measurement to meet practi-
cal engineering needs.

Keywords: Gas, concentration detection, thermal storage oxidation utilization, rapid melting gas detector
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