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Optimization Analysis and Engineering Application of Wellbore Structure

for Surface Wells in Goaf Areas of Jincheng Mining Area
WANG Zheng'*
(1. State Key Laboratory of Coal and Coalbed Methane Co-mining, Shanxi 048012 ;
2. Yi’an Lanyan Coal and Coalbed Methane Co-mining Technology Co. , Ltd. , Shanxi 030031)

Abstract; Field production reveals that the stability of the wellbore structure is very important to the
process of gas drainage and later stimulation for goaf wells. To address practical issues such as frequent
encountering fracture zones during the second borehole section and inclination in the slotted casings of the
goaf wells in Jincheng Mining Area, an accurate calculation method for the final hole position of the sec-
ond borehole section is proposed. Additionally, an optimized design of hanging-type wellbore structure
and construction technology is proposed. Field practice shows that the optimized wellbore structure not
only ensures the stability of the well structure but also significantly reduces the difficulty of subsequent
well workover operations for production enhancement, such as well opening and hydraulic punching.
Compared to the No. 2 Test Well, the average daily gas production of the No. 1 Test Well increased by a-
bout 6 % before well workover, and by about 44% after well workover.

Keywords: Jincheng Mining area; surface wells in goaf areas; final hole position calculation; hanging-

type wellbore structure
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Impact of Fracturing Scales on Gas Production in Coalbed Methane Wells

—A Case Study from a Wellfield in Hancheng Mine Area
MU Ruidong, ZHANG Yinghui, ZHU Tong, WU Yangyuan, LIU Yi
(Shaanxi Coalbed Methane Development and Utilization Co. , Ltd. , Shaanxi 710077)

Abstract: The storage environment of coalbed methane is complex, requiring reservoir structure modifi-
cation through drilling followed by hydraulic fracturing before gas extraction. The current domestic hy-
draulic fracturing technology mainly uses water jet sandblasting fracturing. Taking the example of a well-
field in Hancheng Mining Area, this paper employs the grey relational analysis method to calculate the
correlation between various geological engineering parameters and gas production. The calculated results
are ranked to identify the main controlling factors influencing the production of coalbed methane wells.
Furthermore , the paper compares and analyzes the impact of different fracturing scales on fracture genera-
tion capacity, fracture support effect, and production of coalbed methane wells. The results show that en-
hancing coalbed methane production by connecting sandstone beds with the coal seams should follow prin-
ciples of inter-well fracture communication, intra-segment fracture coverage, and inter-layer fracture pen-
etration. Optimizing fracturing fluid volume and sand injection intensity can achieve the goal of economi-
cally and reasonably improving coalbed methane production.

Keywords: Coalbed methane; grey relational analysis; fracturing scale; multi-stage sand control fractu-
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Application Research of Dynamic Pressure Regulation Technology in

Coalbed Methane Wells

—A Case Study of Coalbed Methane Wells in PH Block of Southern Qinshui Basin
LIU Yuxin'"?
(1. China United Coalbed Methane Co. , Ltd, Shanxi 030000 ;
2. Technology Innovation Center of Coal Measure Gas Co-production, Shanxi 03000 )

Abstract: Taking PH Block in southern Qinshui Basin as an example, based on the theories of plane ra-
dial seepage and coalbed methane desorption and adsorption, and the principle of pressure drop superpo-
sition, the coupling relationship between coal reservoir pressure and recovery rate change is established.
Meanwhile, the field application of dynamic pressure regulation technology in 36 wells is tracked, and the
matching analysis of the gas reservoir and production characteristics of this technology is carried out. The
results show that it is necessary to fully drain the water during the production rising-up period of the coal-
bed methane well and maximize the radius of the single well pressure drop, which can be the basis for a-
chieving a higher cumulative production of a single well. However, the application of the technology in
the production decline period of coalbed methane wells can positively promote water drainage and gas pro-
duction. At present, the average production increase rate of the 36 Wells applied in the decline period is
125%.

Keywords: Dynamic pressure regulation; production increase and stabilization; recovery rate

HEWMBE PEEGEAMENEGRA R EARFLI 2S84 L r=F AR5 (CNOOC-KJ135ZDXM40Z101 ) ,
EEEN XPPKR, Lo, TR, FZNFHE I L7 m G TAE,

H CHINA COALBED METHANE December. 2024



21 % %61 h EHEE A Vol. 21 No. 6
2 A CHINA COALBED METHANE December. 2024

BIEE TR KRR RFLER
AR SRR

o4 wmWE #AEK BFIL
(PP IR I (AT WA 7) TR S A R, Ko 300451)

B OE: ATBTERE TRFRBEEAKAT MR E, AFREAKI 6 ERHEH LA, @
S M s BEASAM., WEILESIE, EERBIEAAE, KBS M, FRETERSE TR
FRBEEAIEAREFMESN, EREAN. SEABRIEKREA “REAE. KEARPFE., Tt
oMk, ZRAREG ., ZRENR IR, 6 EKIIE, ARATREKS; REAWK
AR L2 a3, AABREARB EZ T, R, KX =ZFF0F0,
KER: ARG THSR BEA WRFE HARZ

Geological Characteristics and Gas Controlling Factors of Coalbed

Methane in Wutongwozi Coal Mining Area
KONG Wei, GAO Lijun, PANG Jiandong, DUAN Baojiang
(CNOOC EnerTech-Drilling & Production Co. , Tianjin 300451 )

Abstract; To reveal the controlling factors influencing coalbed methane accumulation in the Wutongwozi
Coal Mining Area, the study analyzes the gas control factors in the Wutongwozi Coal Mine area through
the analysis of the coal rock composition, coal seam gas content, coal seam pore-permeability characteris-
tics, reservoir temperature-pressure conditions, and hydrogeological features based on the experimental
data from parameter wells in the research area. The results show that the overall gas content has the fol-
lowing characteristics : low gas content, low gas saturation, low methane composition, high Langmuir vol-
ume, and low Langmuir pressure. The reservoir is characterized by low porosity and low permeability,
and the gas reservoir remains under pressure state. A comprehensive comparison of the coalbed methane
geological features suggests that the coalbed methane reservoir is mainly influenced by three dominant fac-
tors including structure, sedimentation, and hydrogeology.

Keywords: Wutongwozi Coal Mining Area; coalbed methane; geological characteristics; gas controlling

factors
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Analysis of Gas and Water Production Characteristics and Research on

Production Enhancement Technical Measures for Horizontal

Wells in Zhengzhuang Block
ZHANG Wei
(Shanxi Coalbed Methane Exploration and Development Branch, PetroChina Huabei
Oilfield Company, Shanxi 048000 )

Abstract; Due to the diverse reservoir system conditions in the Zhengzhuang Block of the Qinshui Coal-
bed Field, L-shaped horizontal wells exhibit a mismatch between the drainage management mode and the
complex gas and water production. This paper analyzes gas and water production characteristics in differ-
ent study areas, investigates the causes of low production, and proposes corresponding countermeasures.
The research findings demonstrate that by developing differentiated drainage and production management
modes for different blocks, analyzing and adjusting the adaptability of production process equipment,
and applying measures such as nitrogen well flushing for individual wells with severe sand produc-
tion, the drainage rate of L-shaped horizontal wells can be effectively improved, ensuring smooth pro-
duction.

Keywords: Coalbed methane; L-shaped horizontal well; characteristics: measures
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Gas Content Analysis of Potential Coalbed Methane Seams in

Hedong Mining Area of Urumqi
ZHAI Tonglin'*, REN Wanxing'”
(1. School of Safety Engineering, China University of Mining and Technology, Jiangsu 221116
2. Energy Safety Monitoring Center of Xinjiang Uygur Region, Xinjiang 830001 ;
3. Key Laboratory of Coal Mine Gas and Fire Prevention, Ministry of Education,
China University of Mining and Technology, Jiangsu 221116)

Abstract: The Hedong Mining Area of Urumqi, located on the southern edge of the Junggar Basin, re-
presents a relatively well-developed zone for coalbed methane exploration and exploitation within Xin-
jiang. However, due to the complex structural conditions, significant variations in coal body structure,
and the presence of multiple coal seams, the understanding of gas-bearing properties in potential coalbed
methane seams remains unclear, which hinders the large-scale exploration and development of coaled
methane. Based on the characteristics of coaled methane reservoirs in the study area, this research inves-
tigates the gas-earing patterns of primary coal seams, aiming to facilitate the efficient development of
coaled methane in the region.

Keywords: Hedong Mining Area of Urumgqi; potential coal sams; coaled methane; gas-bearing patterns
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Analysis of Low Production Causes in Horizontal Wells of

Z Block in Southern Qinshui Coalbed Methane Field

ZHANG Wei
( China United Coalbed Methane Co. , Ltd. , Shanxi 030000 )

Abstract: Qinshui Basin has abundant coalbed methane resources with industrial development value.
The horizontal wells of No. 15 coal seam in Z Block are primarily developed using horizontal well tech-
nology. Taking the low-production horizontal wells in Z Block as an example, this article conducts an in-
depth analysis of the differences in development performance among horizontal wells in the Block. Tt ex-
amines the key production-controlling factors from geological conditions, engineering operations, and
drainage control perspectives. The results indicate that reservoir permeability is the primary factor affect-
ing the low production of most wells in Z Block, while drilling and fracturing, and drainage factors are the
main reasons for the low production of a smaller number of wells.

Keywords: Horizontal well; low production causes; water drainage and gas production; coalbed meth-

ane permeability
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Research and Application of Communication Technology in Complex

Mountainous Areas for Coalbed Methane Well Stations
DING Han', BAI Yushan®, SONG Peihang’, WEI Honggang®, LIU Meng”, ZHANG Zijian'
(1. New Energy Division, PetroChina Huabei Oilfield Company, Hebei 062550 ;
2. Oil & Gas Technology Research Institute, PetroChina Huabei Oilfield Company, Hebei 062550 ;
3. Safety Supervision and Testing Center, PetroChina Huabei Oilfield Company, Hebei 062550 ;
4. Bayan Branch, PetroChina Huabei Oilfield Company, Inner Mongolia 015000 )

Abstract; Coalbed methane stations in Shanxi Province are characterized by large quantities and wide
geographical distribution. Manual data collection involves heavy workloads, and complex terrain and lim-
ited network coverage increase the difficulty of production management. According to the current actual
production needs and survey data, the paper carries out research on TD-LTE communication technology,
a next-generation wireless network transmission technology, and its engineering implementation. A large-
scale network upgrade is implemented, leveraging the LTE system’s robust security architecture, high
bandwidth, low latency, and extensive coverage capabilities to establish a tailored wireless communication
system for coalbed methane production. The proposed system enhances communication coverage, trans-
mission rate, communication stability and security of the communication system of coalbed methane well
stations, which can meet the business requirements of production data collection, control command deliv-
ery, and video surveillance within the covered area.

Keywords: Coalbed methane; TD-LTE; gas well; data collection; remote monitoring
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Research on Key Challenges and Solution Strategies for

Cascaded Utilization of Coal Mine Methane
REN Zhimin
(Shanxi Gas Group Co. , Ltd. , Shanxi 030012)

Abstract; Based on summarizing the existing cascade utilization technology and application effect, this
paper summarizes the coal mine methane cascade utilization projects in Shanxi Province in recent years
through investigation and summary, the paper put forward solutions to address the key challenges and
risks faced in the field of coal mine gas, such as technology application, economic benefits, and policies
and standards implementation, etc. These strategies aim to optimize the comprehensive utilization of coal
mine methane, improve the utilization efficiency of resources, and provide a scientific decision-making
basis for coal mine methane management.

Keywords: Coal mine methane; cascade utilization technology; key challenges; solution strategy; re-
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Application of RTO with External Mounted Rotary Valve in Coal Mine

Methane Utilization Project at Gucheng Coal Mine of Lu’an Group
XI Xiaozhe, SU Xiangyu, LIU Bo
(X?’an Yurcent Environmental Technology Co. , Lid. , Shaanxi 710010)

Abstract: The application of the rotary valve regenerative thermal oxidizer (RTO) is an important tech-
nical feature of the coal mine methane utilization project at Gucheng Coal Mine of Lw’an Group. Com-
pared with the coal mine methane distribution valve of the two-bed RTO used in similar projects in the
early days, which adopts a lift valve, there are problems of high failure rate and leakage rate. To solve
the application of rotary valve RTO in the coal mine methane utilization project at Gucheng Coal Mine of
Lw’an Group and overcome the above issues, a large air volume external rotary valve is designed and man-
ufactured. After actual installation, commissioning, and a period of operation, the practice confirms that
the system achieved the expected goal.

Keywords: Rotary valve RTO; coal mine methane utilization project at Gucheng Coal Mine ; external ro-

tary valve
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