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Application Research on Intelligent Microseismic Ground Monitoring
Technology for Coalbed Methane Fracturing in

Weizhou Mining Area of Ningxia
TAN Hao'?*, ZHANG Guangbing', SUN Jia', YU Yang', JING Ruiying', YANG Yancheng'~
(1. Coal Geology Bureau of Ningxia Hui Autonomous Region, Ningxia 750001 ;

2. Unconventional Natural Gas Exploration and Development Innovation Team, Ningxia 750001 )

Abstract; Intelligent microseismic ground monitoring is implemented for coalbed methane fracturing ver-
tical well in Weizhou Mining Area. With the wellhead as the center, 40 high-precision geophones are in-
stalled. Effective event detection is performed using the STA/LTA method. The REAL method is used for
locof picking events. A total of 53 effective microseismic events are identified in the fracturing section. It
is inferred that the maximum average influence radius of fracturing construction is 178m. The crack com-
binations are primarily near-horizontal, with the maximum fracture length extending about 210m, the
maximum fracture width approximately 10 meters, and the maximum fracture height around 6 m. The pri-
mary direction of in-situ stress is NNW-SSE | consistent with the inferred principal stress direction. The
monitoring results show that the coalbed methane fracturing microseismic ground monitoring in the area
with thick cover has certain applicability.

Keywords: Coalbed methane; intelligent microseismic; ground monitoring; fracturing crack; fractu-

ring effect
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Large-Scale Transformation Process Experiment of Deep Coalbed

Methane in Nileke Coalfield of Xinjiang
WANG Bihong
(No. 156 Coalfield Geological Exploration Team, Xinjiang Uygur Autonomous
Region Coalfield Geological Bureau, Xinjiang 830009 )

Abstract; This article mainly focuses on the development of deep coalbed methane in the Nileke

Coalfield of Xinjiang, and elaborates in detail on the entire process of large-scale transformation process

experiment. This is the first large-scale coalbed methane transformation process experiment conducted in

Xinjiang. Through in-depth research and continuous optimization of fracturing technology, a reservoir

transformation technology suitable for deep coalbed methane in Xinjiang has been developed.

Keywords: Deep coalbed methane; large scale; fracturing technology
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Research on Characteristics and Main Control Factors of

Coal Powder Production in Coalbed Methane Wells
ZHAO Ze'?, KONG Peng'?, ZHANG Haoliang'”, XU Yong'?, WANG Leilei'”
(1. China United Coalbed Methane Co. , Ltd. , Shanxi 030000 ;

2. Technology Innovation Center of Coal Measure Gas Co-production, Shanxi 030000 )

Abstract; To address the serious problem of coal powder production in the Shizhuang South Block of the
Qinshui Basin, coal powder solution samples were continuously collected from 20 coalbed methane wells.
The coal powder production characteristics, such as concentration, particle size, morphology, and main
components, are obtained through laboratory testing. Through systematic research on the influencing fac-
tors of coal powder production characteristics, it is found that the correlation coefficient R2 between coal
powder concentration and coal body structure is 0. 707, indicating a strong correlation; The average con-
centration of coal powder in horizontal wells is 2. 85g/L, while the average concentration of coal powder
in directional wells is 0. 36g/L, indicating a difference of 8 times. The coal body structure is the main
geological factor controlling the production of coal powder, and the well type is the main engineering fac-
tor. The research results provide experimental data and theoretical guidance for studying the coal powder
production laws and controlling measures in the coalbed methane wells of Shizhuang South Block.

Keywords: Coal powder production characteristics; coal body structure; main controlling factors;

Shizhuang South Block
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Research on Application Technology of Submersible Diaphragm

Pump in Coalbed Methane L — shaped Horizontal Wells
XUE Zhiliang
(Jintai Branch, China United Coalbed Methane (Shanxi) Co. , Ltd. , Shanxi 048000 )

Abstract; As the the proportion of L-shaped horizontal wells in coalbed methane fields increases, the
rodless lifting technology has been paid more attention to. With good adaptability to liquid-solid phases
and excellent underground passability, the submersible diaphragm pump shows potential for widespread
application in L-shaped horizontal wells. After being introduced in a certain gas field in Southern Qinshui
Basin in 2019, issues such as the airlock faults were found in the process of testing, a multi-sand control
and degassing technology were developed, incorporating a three-phase gas-liquid separation unit, a gas
release lock joint and a sand settling unit, matching the supporting technology, such as self-circulating
water re-injection. The field test successfully resolves the issue of the airlock, leading to the initial estab-
lishment of a drainage and gas recovery system using a submersible diaphragm pump. This system is suit-
able for the promotion and application of L-type horizontal wells with medium and low water production.

Keywords: Coalbed methane; submersible diaphragm pump; horizontal well; sand control and degassing
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Analysis of Reservoir Plugging Causes in Coalbed Methane

Vertical Wells and Application of Unplugging Measures
GUO Jing, ZHANG Jianguo, JIA Huimin, WANG Qi, HE Shan, FAN Xiubo
(Shanxi Coalbed Methane Exploration & Development Branch, PetroChina
Huabei Oilfield Company, Shanxi 046000 )

Abstract; Addressing the challenge of difficult gas production recovery following the reservoir plugging
in coalbed methane vertical wells, this study investigates the causes of reservoir plugging and the unplug-
ging measures. By analyzing the causes of reservoir plugging in coalbed methane vertical wells and their
production characteristics, three types of blockage were identified ; interlayer interference, discontinuous
drainage and inter-well interference. For the reservoir plugging caused by different reasons, it is crucial
to select wells and conduct operations based on the specific applicability when performing unplugging
using fracturing trucks. At the same time, the injection water volume and the discharge rate should be
maximized to improve the effectiveness of the measure and the gas production of individual wells. The
fracturing truck unplugging technology put forward by this paper can effectively resolve the issue of reser-
voir plugging and improve the gas production of reservoir-plugging wells.

Keywords: Reservoir plugging; unplugging using fracturing truck; inter-layer interference; discontinu-

ous drainage ; inter-well interference
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Fault Identification and Treatment Strategies for Electric Submersible

Screw Pumps in Coalbed Methane Wells
LI Lingyu, LIU Changping, WANG Yan, LIU Bin, LEI Xinglong, LI Zezhou
(Shanxi Coalbed Methane Exploration & Development Branch, PetroChina
Huabei Oilfield Company, Shanxi 046000 )

Abstract: L-type casing fractured horizontal wells have great technical advantages in the development of
low-permeability or deep coalbed methane fields. As one of the important methods for horizontal well
drainage and production, the electric submersible screw pump lifting process has technological advantages
such as large displacement, small equipment footprint, convenient parameter adjustment, and a high de-
gree of automation. Based on drainage and production practice from over 270 wells on site, it is identified
that this type of pump has 5 types of faults such as pump jamming and pump burning. The production
characteristics and causes before and after each type of fault are analyzed and summarized, and 4 targeted
prevention and later treatment measures are proposed. The research results lay the foundation for stable
drainage and production of electric submersible screw pumps in the Qinshui coalbed methane field, and
also provide a reference for the development of other coalbed methane blocks.

Keywords: Coalbed methane well; electric submersible screw pumps; fault identification and diagnos-

tic; treatment strategies
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Research on Gas Content Prediction Method for Coal Reservoirs

based on Logging Parameters
BAIYUN Siyu'?, XIE Fei'”, WANG Cixun'”’
(1. School of Earth Sciences and Engineering, Xi’an Shiyou University, Shaanxi 710065 ;
2. Shaanxi Provincial Key Laboratory of Oil and Gas Accumulation Geology,
Xi’an Shiyou University, Shaanxi 710065)

Abstract: The determination of coalbed methane gas content is often significantly affected by human fac-
tors, and the measurement cost is high and the time is long. However, the logging data is continuous and
easy to obtain. Through the establishment of a linear relationship with the gas content, six parameters of
compensation neutron, density, natural gamma, resistivity, sonic time difference and depth are identified
and used to establish the prediction model for the gas content of the coal seam. Three methods, multiple
linear regression, BP neural network and random forest, are used to construct a prediction model for coal
reservoir gas content. Subsequently, the constructed model is used to test the blind well, and the results
show that the above three prediction models can effectively predict the gas content in the coal seam, with
the random forest model showing the best prediction effect in this Block.

Keywords: Coal seam; coalbed methane ; multiple linear regression; BP neural network ; random forest;

gas content
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Application of Multiple Stepwise Regression Analysis in

Gas Content Prediction of Coal Seams

—A Case Study of the No. 4 Coal Seam in Hujiahe Minefield
HUI Peng', GUO Yanheng’, CHEN Xiaojun'
(1. Shaanxi Hancheng Tianjiu Grouting Exploration Co. , Ltd. , Shaanxi 715499 ;
2. Shaanxi Coalbed Methane Development and Utilization Co. , Ltd, Shaanxi 710065 )

Abstract: The gas content of the coal seam is an important indicator for the evaluation of coalbed meth-
ane area selection, and is also a crucial parameter for the calculation of coalbed methane reserves. This
paper takes the No. 4 Coal Seam of Hujiahe Minefield as a case study, utilizes the borehole test data of
coalbed methane wells, and identifies the main control factors from many factors affecting gas content
through a single fact analysis. By using the multivariate stepwise regression method combined with the
main control factors, a prediction model for the coal gas content of the No. 4 Coal Seam is established.
The results show that the gas content of Hujiagou No.4 Coal Seam is primarily influenced by the coal
seam depth and thickness. After calculating, the predicted values are consistent with the measured val-
ues, which provides important guidance for the evaluation and development of coalbed methane resources
in the study area.

Keywords: Gas content of coal seam; single factor analysis; multiple stepwise regression analysis; pre-

dictive model; Hujiahe field

EZRA W, 5, @id, TR, BUERAGRRER M2 S SR AT % 05 Th o A%

A h EHEE A Vol. 21 No. 3
A CHINA COALBED METHANE June. 2024



ZIP s A RoB IR R < H i
ANTIRLD i) aRr

% & KA KEX TRE

(1. P A db i A I T 20 5ERE, e 0625505
2. EAmARA I A § ZE A, ASEH 026000)

i OE: AMERRBRNEEAFRIFRLERE T EFRERAMELRA, FRATHEAF KR
Fats MRy AW, BRET, RAMEAFWEKFEAHCO; BF, HABRKRLENHLEM
BT %W ERRNH FeCO, . KRABMH AL Y F ) CaCO,, MgCO, 5 ; 8RS . Ak 2 Hrh
WEEAF LB I ERF; 2RI BB A MR SRR E ) AR S = BALB K T KA
BATR, Mk A T8l HCO, BT84 /8 Fe isk = A, A 3f RRIEE A3 45 6 ALEE o db i 4
B, BT AR E R M RSB R, ARSI ELSHABE T AIRAET EH1IE,
KW KR KB BEAR A% ME Bk

Scale Formation Mechanism and Anti-scale Method of Deep Coalbed

Methane Wells in Dacheng Uplift of Jizhong Depression
JIANG Yan', ZHANG Liwen’, ZHANG Jiayou®, YU Genxi’
(1. Oil and gas technology Research Institute, Huabei Oilfield Company, PetroChina, Hebei 062550 ;
2. Erlian branch of Huabei Oilfield Company, PetroChina, Inner Mongolia 026000 )

Abstract; To address the issue of short pump maintenance cycles caused by serious shaft scaling in coal-
bed methane wells of Dacheng, a study is conducted based on the analysis of the produced water quality
and scaling composition in coalbed methane wells. The results indicate that the formation water in deep
coalbed methane wells is rich in HCO; ions, which are easy to form carbonate scales with metal cations.
The main components of the scale are FeCO,, iron oxide and small amounts of CaCO,, MgCO,, etc. It is
identified that pressure and flow rate are the primary factors influencing scaling in coalbed methane wells.
The scaling mechanism is attributed to the decrease of fluid pressure induced by drainage, leading to the
precipitation of large amounts of CO, from the water, while iron oxides are primarily produced by the cor-
rosion of metal Fe by HCO, ions. Based on the scaling mechanism and geological characteristics of coal-
bed methane wells in Dacheng, a comprehensive treatment method of lining oil pipes and regular dosing
is proposed to prevent scaling, which has been preliminarily validated. This provides crucial support for
the efficient and stable development of deep coalbed methane reservoirs.

Keywords: Dacheng; deep layer; coalbed methane; scaling; mechanism; scale prevention
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Research on Layered Co-Mining Technology for Coal

Series with Multiple Gas Layers
LIU Kai"**, YU Yanqun', LIU Yinhua®’, WANG Yunfei’*, WU Jianjun®’, LI Huanwen’"
(1. China University of Petroleum ( East China) , Shandong 266580 ;
2. Engineering Technology Research Institute, PetroChina Coalbed Methane Company
Limited, Shaanxi 710082 ; 3. China United Coalbed Methane National
Engineering Research Center Co. , Ltd. , Beijing 100095)

Abstract: Addressing the problems of different pressure systems and great reservoir difference of coal-
bearing gas strata, and the poor adaptability of conventional gas production technology, a multi-layer and
co-production technology of coal-series gas is put forward to further improve the development benefit of
coal-bearing strata gas. According to the superposition type of coal-bearing gas in the study area and utili-
zing the foundation of “three-pumping” equipment, a three-gas co-production technology pipe string
based on the hollow sucker rod string is designed. The technology of pressure-divided and separate pro-
duction in the same shaft with a “three-pumping + self-injection carrying liquid” combination is realized ,
which provides a technical reference for the three-dimensional development of coal-bearing strata gas res-
ervoirs with different pressure systems in the same shaft.

Keywords: Coal-bearing strata gas; multi-gas combined production technology; same wellbore system;

separate and combined mining
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