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Study on Negative Pressure Drainage Technology for Declining Gas

Production Stage of Coalbed Methane Wells in Liupanshui of Guizhou
DENG Yu', YANG Xiaoying', WU Wenfei', WANG Jun®
(1. Guizhou Coalbed Methane Energy Development CO. , Ltd. , Guizhou 553000
2. Guizhou Energy Group Corporation Limited. Guizhou 550081 )

Abstract: Currently, gas recovery by water drainage is the main method for coalbed methane well pro-
duction, During the extraction process, gas production will enter a declining stage, often leading to the
continuous decrease of natural production and becoming low-production and low-efficiency wells. To man-
age such wells, it is necessary to promote the desorption, diffusion and seepage of coalbed methane, and
the negative pressure drainage technology for coalbed methane has achieved a good effect in increasing
production many times. By studying the factors contributing to production increase using negative pressure
drainage technology of coal seam, the theoretical basis of this technology can be progressively improved.
Negative pressure drainage technology may produce the effects of coal reservoir plugging removal, promo-
ting inter-well interference and increasing permeability while increasing the production pressure differ-
ence. This can minimize abandoned pressure and improve the final recovery rate of coalbed methane. The
study concludes that using negative pressure drainage technology during the declining gas production stage
of coalbed methane wells in Dahe Block of Liupanshui is feasible.

Keywords: Coalbed methane; negative pressure drainage; increasing production; feasibility
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Exploration of Drilling and Completion Technology for

Long Horizontal Wells in Coalbed Methane
LI Hao, FU Xiao, WU Yongchao, JIANG Yao
( CNPC Bohai Drilling Engineering Company Limited, Hebei 062552)

Abstract; The long horizontal section horizontal well technology for coalbed methane is an important
means of efficient development in deep low-permeability coal reservoirs. However, due to factors such as
the length of the horizontal section and the large water-to-vertical ratio, there are technical difficulties in
controlling wellbore trajectory, sliding drilling support pressure, rock debris bed removal, and completion
pipe string insertion during drilling and completion, as well as the risk of leakage. To address these is-
sues, the CNPC Bohai Drilling Engineering Company Limited has conducted research on the optimization
design of wellbore trajectory, control of drilling trajectory, matching of wellbore extension auxiliary tools
and completion technology, and has formed the drilling and completion technology for long horizontal sec-
tions of coalbed methane. It has been successfully applied in two wells, including ZP4-76-32L. in the
Qinshui Basin of Shanxi, creating a record for the longest horizontal section of a single 2001m coalbed
methane branch and a maximum water-to-vertical ratio of 3. 67 in China.

Keywords: Qinshui Basin; coalbed methane; long horizontal section; wellbore extension
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Research on Influencing Factors of Coalbed Methane

Wells by Drilling and Fracturing Operations
ZHAO Ze'?, XIONG Hui'?, XU Yong'?, ZHANG Haoliang'?, WANG Leilei'*, KONG Peng'”
(1. China United Coalbed Methane Co. , Ltd. , Shanxi 030000 ;
2. Technology Innovation Center of Coal Measure Gas Co-production, Shanxi 030000 )

Abstract; Coalbed methane is a high-quality new clean energy formed in the process of coal thermal evo-
lution and deposited in coal seams. China possesses extremely rich coalbed methane resources with vast
extraction potential. Extracting coalbed methane can not only reduce mine disasters, but also reduce
greenhouse gas emissions, helping to achieve the goal of “carbon peak, carbon neutrality” . Coalbed
methane wells are usually completed using fracturing techniques. As coalbed methane production blocks
enter the large-scale development stage, some wells are affected by the drilling and fracturing of adjacent
wells, resulting in a decrease in gas production. This study analyzes and processes the data from wells af-
fected by drilling and fracturing, and collects data such as well spacing and normal gas production volume
before drilling and fracturing impacts for analysis and comparison. It is found that the new wells are more
likely to be affected by drilling within 150m, and are more susceptible to fracturing impacts within 150 ~
300m, which could guide the drilling and fracturing operation in newly planned wells.

Keywords: Coalbed Methane; drilling impact; fracturing impact
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Study on Calculation Method of Free Gas Content in Deep Coal Reservoirs

—A Case Study of L. Area, Ordos Basin
CAI Ruihao', ZHANG Bing', CHAO Weiwei’, GUO Minggiang'
(1. China United Coalbed Methane Corporation Lid, Beijing 100013 ;
2. China United Coalbed Methane Corporation Ltd, Shangxi 030200 )

Abstract; Based on the characteristics of deep coal reservoirs, the free gas content is derived from the
total gas content and the adsorbed gas content. The total gas content is obtained using the industrial com-
ponent analogy method for coal seams, while the adsorbed gas in coal reservoirs primarily involves physi-
cal adsorption, mainly occurring on the surface of coal reservoir pores. Since the fractal dimension in the
fractal geometry formula can express the complexity of pores, there is a certain correlation between the
adsorbed gas content of coalbed methane and the fractal dimension. A higher fractal dimension indicates a
greater methane adsorption capacity and higher adsorbed gas content in the coal reservoir. According to
this characteristic, the adsorbed gas content model for 8 +9 Coal Seams in the L Area is established. Ul-
timately, a fitting model for free gas content is developed based on the characteristics of deep coal reser-
voirs. This research provides an effective method for predicting the free gas content in the 8 +9 Coal
Seams of the L Area in the Ordos Basin.

Keywords: No. 8, 9 Coal Seams; free gas; fractal dimension; adsorbed gas content
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QQuantitative Optimization Method for Drainage System of
Coalbed Methane Wells

—Taking Panzhuang Coalbed Methane Well as an Example
ZHU Jianying™*, GAO Zhenglong™*, GAO Lijun®™*, DUAN Baojiang'’, BIAN Tao', ZHANG Xuemin'**
(1. CNOOC Ener Tech-Drilling& Production Co. , Tianjin 300452 ; 2. Key Laboratory for Enhanced
Oil Recovery, CNOOC Energy Technology & Services Limited, Tianjin 300452 ; 3. Key Laboratory
for Exploration & Development of Unconventional Resources, CNOOC Energy Technology &
Services Limited, Tianjin 300452 ; 4. National Engineering Research
Center of Offshore and Gas Exploration, Beijing 100028 )

Abstract; Taking the coalbed methane wells in Panzhuang as an example, and based on the develop-
ment characteristics of coalbed methane wells, a “522” optimization strategy for the drainage system is
proposed. By using classification and big data statistics methods, the drainage system of coalbed methane
wells in different types and coal seams is optimized from two dimensions; pump inspection cycle and gas
production rate. This study presents a quantitative optimization method for the drainage system of coalbed
methane wells at different drainage stages. The findings provide valuable insights and references for the
quantitative optimization of coalbed methane drainage system, especially for the extraction of deep coal-
bed methane with relatively limited extraction experience.

Keywords: Coalbed methane; drainage system; quantification; optimization
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Technological Innovation and Application of Sand Cleaning and
Control Process for Coalbed Methane L-type Horizontal

Well with Electric Submersible Screw Pumps
HE Jun, LI Wenqgiang, ZHANG Quanjiang, ZHANG Hui, PENG He, TENG Haixin

(Shanxi Coalbed Methane Exploration and Development Branch,
PetroChina Huabei Oilfield Company, Shanxi 048000 )

Abstract. Coalbed methane L-type horizontal wells, which are completed and fractured using casing, of-
ten face severe sand production. The inverted electric submersible screw pump lifting process is frequent-
ly affected by fracturing sand, leading to frequent failures and disrupting continuous and stable drainage.
This study identifies the fault points caused by fracturing sand in the process of discharge and production
by the electric submersible screw pump and innovatively applies sand cleaning techniques inside the well-
bore, flow guide covers, and within the pump. Additionally, the sand control tubing design was opti-
mized, ensuring continuous and stable drainage.

Keywords: Coalbed methane L-type horizontal well; electric submersible screw pump; sand cleaning

and control process; continuous and stable drainage.
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Analysis of Restricting Factors and Research on Treatment Measures for

Screw Pump Drainage of Coalbed Methane Well in Mabidong Block
70U Honggang, WU Zhuang, FAN Hongming, LI Junging, LI Zhibin, ZHANG Hui
(Shanxi Coalbed Methane Exploration and Development Branch, PetroChina
Huabei Oilfield Company, Shanxi 046000 )

Abstract; Due to the advantages of large liquid discharge, high pump efficiency, small equipment foot-
print, and easy installation, screw pump is mainly used in high-yield liquid co-production wells and hori-
zontal wells. However, in the production process, as the accumulation of drainage degree, the return lig-
uid from the formation decreases, the pump filling degree is not enough, and pump efficiency becomes
low, resulting in long-term high-temperature carbon accumulation during the operation of the screw pump
and causing the burning burnout. The paper takes the coalbed methane production area of Mabidong
Block as the research area to solve these problems by establishing a screw pump drainage system incorpo-
rating water extraction, filtration and reinjection cycle, and combining with the characteristics of the
screw pump operation stages, a suitable operating mode is developed to avoid the occurrence of pump
burnout and stuck, ensure the smooth operation of the screw pump, and improve the drainage time rate,
thereby enhancing the production capacity of individual wells.

Keywords: Mabidong Block; screw pump; frequent failures; water reinjection cycle; increase drainage

time rate
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Research on Negative Pressure Production and Pressure Boosting

Technology for Coalbed Methane Wells in Linxing Block
WANG Junfeng', LIU Jinhai', WANG Luyao', SHANG Zunxuan', YU Yanqun®
(1. Research Institute of Oil Production Services Company, CNOOC Energy Technology & Services,
Tianjin 300450; 2. School of Mechanical and Electronic Engineering, China University
of Petroleum ( East China), Shandong 266580 )

Abstract: To address the issues of low reservoir pressure and high collection pressure at the well site in
the Linxing Block, which prevent coalbed wells from delivering gas to the main pipeline, a negative pres-
sure production and pressure boosting process has been proposed. A desorption model for coal samples
based on air drying, equilibrium water, and saturated water is established, revealing the negative pres-
sure desorption patterns of coalbed methane. A process flow scheme for negative pressure production and
pressure boosting for well groups at the well site has been designed, which uses an intelligent control sys-
tem to dynamically adjust the gas export routes of the wells based on the readings of wellhead pressure
sensors. A model for selecting the timing of negative pressure production has been established, and based
on isothermal adsorption experimental data, the timing for negative pressure production in the LX Block
has been determined.

Keywords: Coalbed methane development; negative pressure extraction technology; pressure boosting

and transportation ; desorption model
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Application of Long-term Fiber Optic Monitoring

Technology in Coalbed Methane Development
NING Weidong, CHEN Jinhong, LI Jian, GUO Changwei, ZHANG Guoliang, LIU Rongfang
(Huabei Branch of CNPC Logging Co. , Ltd. , Hebei 062550)

Abstract; The dynamic monitoring of coalbed methane reservoirs is limited by wellbore conditions, re-
sulting in low monitoring efficiency and insufficient data, making it difficult to accurately analyze the de-
velopment status of each layer. This limitation hinders the analysis of dynamic issues and the formulation
of adjustment plans for coalbed methane development. Distributed fiber optic logging has been practically
applied in a certain coalbed methane field in North China. It reflects the gas production dynamics of each
layer in real-time under normal production conditions, monitors the changes in annular fluid level, and
detects anomalies in the tubing during production, providing early warning of these anomalies. This paper
analyzes the monitoring needs of coalbed methane development and the applicability of fiber optic monito-
ring from the perspective of coalbed methane development characteristics. Through actual case studies, it
demonstrates the role and effectiveness of distributed fiber optics in the dynamic monitoring of coalbed
methane wells, to some extent resolving the challenges of multilayer coalbed methane extraction monito-
ring.

Keywords: Distributed fiber optics; coalbed methane; production profile; long-term monitoring
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Discussion on Technology of Reducing Greenhouse Gas Emissions

by using Rotary Valve Regenerative Oxidation Process
ZHANG Xingwang, LI Xuechen, WANG Shaoqi, SUN Qian
(X?’an Yurcent Environmental Technology Co. , Lid. , Shaanxi 710010)

Abstract: The comprehensive utilization of coal mine gas is the main way to reduce methane emissions in
coal mines. The gas exiracted by the coal mine pumping station is evenly mixed with air (or ventilation
air methane) through the gas distribution system, resulting in a mixture with a methane concentration of
less than 1. 2%. This mixture undergoes flameless oxidation in a rotary valve regenerative oxidation de-
vice, and the heat generated from the oxidation is utilized in the comprehensive utilization of coal mine
methane through systems such as the waste heat boiler and power generation system. The methane con-
centration of coal mine methane through the rotary valve regenerative oxidation process is not more than
8% . This technology helps coal mines reduce greenhouse gas emissions.

Keywords: Flameless oxidation; low-concentration ventilation air methane; rotary regenerative oxida-
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