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Research on CCER Methodology for Coal Mine Methane Project
LIU Wenge, HAN Jiaye, ZHAO Yingchun, WU Zhilei, WANG Hongbo
(Information Institute of the Ministry of Emergency Management, Beijing 100029 )

Abstract; Coal mine methane is not only one of the biggest hazards threaten to safety production in coal
mine, but also one of the main source of anthropogenic methane emission in China, of which global war-
ming potential is high. It could be realized by promoting coal mine methane utilization to avoid methane
emission directly, ensure coal mine safety production, increase clean energy supply, control and reduce
greenhouse gas emission. The CCER methodology for coal mine methane project is the first CCER meth-
odology of the carbon trading market in the field of methane and coal industry. This paper describes the
background of the formulation, analyzed the project boundaries, calculation methods, monitoring and su-
pervision of CCER methodology for coal mine methane project, and expounds the opportunities of coal
methane emission control and reduction.

Keywords: Low concentration coal mine methane ; ventilation air methane ; methane emission reduction;

methodology
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Research on Enhancing Operational Efficiency and Reducing Energy

Consumption in Coalbed Methane Processing Center
LIU Yanwei', ZHAO Jing’, ZHANG Huinan', MIAO Cunlong', LIU Yundi', WU Yonghong’
(1. Shanxi Coalbed Methane Exploration and Development Branch, PetroChina Huabei Oilfield Company,
Shanxi 048200; 2. Digital Intelligence Technology Company, PetroChina Huabei Oilfield Company,
Hebei 062552 )

Abstract; With the continuous growth in energy demands and increasing environmental awareness, ener-
gy conservation and consumption reduction have become focusing in the industrial sector. This paper ad-
dresses the issue of high energy consumption at the Shanxi Coalbed Methane Processing Center by analy-
zing the causes of excessive energy use and exploring energy-saving approaches. Through detailed analy-
sis of operational processes and investigation of energy-saving technologies, it proposes a series of feasible
optimization measures, aiming to enhance the operational efficiency at coalbed methane processing sta-
tions and support sustainable development.

Keywords: Coalbed methane; processing station; compressor; energy consumption; optimization meas-

ures
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Qualitative and Quantitative Analysis of Gas Explosion

Accidents Based on FTA
WANG Qingguo
(Hongyang No. 3 Coal Mine, Shenyang Jiaomei Industry Group Co. , Ltd. , Liaoning 111300)

Abstract: This paper conducts qualitative and quantitative analyses of gas explosion accidents in coal
mine corresponding by using the Fault Tree Analysis (FTA) method. A corresponding Fault Tree model
is developed, to sort out the basic events and intermediate events as well as setting their logical correla-
tions, and further analyze the potential causal chains of accident occurrence. In the qualitative analysis,
the structural importance ranking of each basic event is determined to clarify the key influencing factors.
During the quantitative analysis, combined with relevant probability data, the probability of the top event
occurring and the contribution degree of each basic event to the overall accident probability are further ex-
plored. The research results can provide scientific and effective reference bases for the prevention and
control of gas explosion accidents in coal mine and help to improve the work safety level in coal mines.

Keywords: Fault tree analysis (FTA) ; coal; qualitative analysis; quantitative analysis
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Comparative Analysis of Fracturing Technologies in Coalbed

Methane Extraction
HAN Yong
(Shanxi Lu’an Jinyuan Coalbed Methane Development Corporation Limited, Shanxi 046200 )

Abstract; Efficient development of coalbed methane plays a crucial role in optimizing the energy struc-
ture and improving energy utilization efficiency. However, due to the low porosity and permeability of
coal formations, coalbed methane extraction faces significant challenges, making fracturing technology a
key method for enhancing permeability and gas flow. This study examines a specific block in the Qinshui
Basin and compares two different fracturing methods: nitrogen-assisted injection with quartz sand and
wood sand, and nitrogen foam with quartz sand, analyzing their impact on coalbed methane drainage and
production performance. The results indicate that both fracturing methods have similar gas production ca-
pacities, but the nitrogen foam with quartz sand technique demonstrates a higher water production capaci-
ty and a more favorable input-output ratio.

Keywords: Coalbed methane extraction; fracturing modification; critical desorption; gas production ca-
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Drilling Fluid Technology for Horizontal Wells in Deep

Coalbed Methane of Ordos Basin

HU Zubiao, LUO Shengwei, WANG Qingchen, ZHANG Yanbing, HAN Chengfu, ZHANG Qin
(PetroChina CCDC Changqing Drilling Corporation, Shaanxi 710010)

Abstract; The Ordos Basin contains abundant deep coalbed methane resources. To explore the deep
coalbed methane resources in the No. 8 Coal Seam of the Benxi Formation and the No. 5 Coal Seam of the
Shanxi Formation with burial depths ranging from 2500 to 4000 meters, Changqing Oilfield carried out
forward-looking exploration and production tests. During the drilling process, significant challenges were
encountered, particularly the collapse of coal seams in the horizontal section and the presence of multiple
weak layers in the overlying strata, resulting in poor borehole stability, and the collapsed coal gangue is
difficult to carry effectively, leading to insufficient wellbore cleanliness. To address these difficulties, this
paper analyzes the components of coal rocks and coal gangue in the Benxi Formation and studies the phys-
icochemical properties and mechanical characteristics of the rocks. By carefully selecting key treatment
agents such as micro-nano plugging agents and shale inhibitors, a nano-silica dioxide plugging agent is
developed, and a multi-level strong plugging drilling fluid system suitable for safe deep coal methane
drilling is successfully developed.

Keywords: Ordos Basin; deep coalbed methane; horizontal well; nano-silica dioxide; drilling fluid
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Application of a Novel Wellhead Protection Device in

Coalbed Methane Workover Operations
CHEN Xiaoyun
(Jintai Branch of China United Coalbed Methane Co. , Ltd. , Shanxi 046000 )

Abstract; In the process of coalbed methane extraction, due to its special geological conditions and en-
gineering technical requirements, pump inspection and workover operations have become a key link to en-
sure the stable operation of coalbed methane wells. This article delves into the issue of small-object drop
incidents that exist in the background of widespread application of rodless pump lifting technology in the
coalbed methane industry, and proposes the design concept and field application analysis of a novel well-
head protection device based on this. This article provides a detailed explanation of the technical princi-
ples, performance indicators, operational methods, and other aspects of the device, aiming to provide an
innovative solution to effectively solve such safety hazards in related fields.

Keywords: Coalbed methane; rodless pump lifting technology; wellhead protection; novel devices
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Adaptability Evaluation of Horizontal Well Development

Mode in Block A of Qinshui Basin
CAO Mingliang'*, WU Luofei', ZHANG Bing', DENG Zhiyu'~
(1. China United Coalbed Methane Co. , Ltd. , Shanxi 030002; 2. Laboratory of Technology
Innovation Center of Coal Measure Gas Co-production, Shanxi 030000 )

Abstract; To study the adaptability of the horizontal well development modes in Block A of Qinshui Ba-
sin, this paper analyzes the advantages of the horizontal well development mode, and determines the
adapting principles for the deployment of horizontal wells in the study area. The analysis shows that;
1) Horizontal wells significantly improve the connectivity and pressure relief area of seepage channels,
demonstrating greater advantages over vertical wells. 2) Resource conditions are the basis for ensuring the
production of horizontal wells. Coal seam thickness, structural conditions, coal body structure, and the
direction of maximum horizontal principal stress are important factors influencing the well deployment.
3) The northern slope zone, the northeast slope zone and the northern inclined part of the study area are
suitable for the deployment of horizontal wells. Horizontal wells should be preferably deployed in the
southwest direction, and the well trajectory should be as close as possible to the upper part of the coal
seam.

Keywords: Geological feature; favorable area; horizontal well; adaptability evaluation
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Application and Practice of Screw Pumps in Drainage and Production

Control of Coalbed Methane Wells
70U Honggang
(Shanxi Coalbed Methane Exploration and Development Branch, PetroChina Huabei
Oilfield Company, Shanxi 046000 )

Abstract; Due to its small footprint and simple equipment maintenance, screw pump devices have been
applied in coalbed methane exploitation. However, their operation process is affected by various factors
such as well conditions, well structure, differences in water drainage and gas production stages, and in-
consistent understanding of drainage and production process control, resulting in the discontinuity of
screw pump drainage, low pump efficiency, and even pump burning. In this paper, the control differ-
ences of screw pumps in the water drainage and gas production stage of coalbed methane wells are stud-
ied, the fault diagnosis methods are summarized, the causes are identified based on symptoms, and the
control methods are formulated to adapt to the characteristics of screw pumps and ensure the continuity of
drainage and production.

Keywords: Coalbed methane wells; drainage and production process control of screw pump; drainage

and production stage; current diagnosis method
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Discussion on the Application of Gas Oxidation Heating

Project in Longhua Coal Mine
XI Xiaozhe, CHEN Zhe, LIU Bo
(X?’an Yurcent Environmental Technology Co; Lid, Shaanxi 710010)

Abstract; The heating demand of Longhua Coal Mine is clear, and the operating cost of the previous
heating device was relatively high. Gas, as a byproduct of coal mining production, is a clean energy
source. The coal mine gas oxidation heating project utilizes directly discharged gas, recovers energy, and
achieves comprehensive utilization, with objective economic and environmental benefits. Since the trial
operation of the Longhua Coal Mine Gas Oxidation Heating Project, it has replaced the previous gas boiler
and achieved the expected goals. This article introduces the Longhua Coal Mine Gas Oxidation Heating
Project and some of its measures and characteristics.

Keywords: Longhua Coal Mine; Gas Oxidation Heating Project; Heat Tracing; Insulation; Concentra-

tion Control
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Fracture Initiation Mechanism and Technical Methods of

Re-fracturing in Horizontal Wells
JING Zhe'*
(1. Xv’an Shiyou University, Shaanxi 710065 ;
2. Xibu Drilling Engineering Co. Lid, CNPC, Xinjiang 834000 )

Abstract: Given the lack of clarity in the core technologies and limited field application of horizontal
well re-fracturing in China, this paper reviews domestic and international re-fracturing techniques, and
systematically explains two main fracturing initiation mechanisms, re-pressurizing existing fractures and
creating new fractures through perforation, as well as five types of fracture formation modes. Combined
with the insights from SRV fracturing and field practice, the paper analyses the characteristics of the re-
fracturing techniques in the original wellbores sand reconstructed wellbores, including temporary plugging
multistage diverting fracturing, temporary wellbore plugging combined with bridge perforation fracturing,
hydra-jetting fracturing through large-diameter coiled tubing, dragging fracturing with straddle packer,
and segmented fracturing in new wellbore reconstruction with cemented casing, solid expandable tubular
and external casing packers. This research provides a clear direction for future development and break-
throughs in the development and application of re-fracturing technology in horizontal wells.

Keywords: Horizontal well re-fracturing; EOR; downhole video; multistage fracturing; wellbore recon-

struction
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