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Study on Gas Emission Prediction for No. 15 Coal

Seam of Lutaishan Coal Industry
HAN Ying'?, WANG Sizhuo'
(1. School of Energy Science and Engineering, Henan Polytechnic University, Henan 454003 ;
2. Science and Technology R&D Platform of Emergency Management Ministry for
Deep Well Ground Control and Gas Extraction Technology, Henan 454003 )

Abstract: No. 2 coal seam of Lutaishan coal mine is about to be mined out, and No. 15 coal seam is de-
veloped as a replacement coal mine. The source prediction method is used to predict the gas emission vol-
ume of No. 15 Coal Seam in Lutaishan Coal Mine. The gradient of gas content in No. 15 Coal Seam is
(1.52m’/t) /100 m. According to the determination rules, the height of the gas-weathered zone in
No. 15 Coal Seam is determined to be 301. 11m, with a width of 2150. 79m. Finally, the prediction re-
sults of gas emission volume in No. 15 Coal Seam are obtained by using the source prediction method and
the composition of gas emission is analyzed. The research results show that under full production condi-
tions, the maximum absolute gas emission from the coal mine is 42. 39m’/min, and the maximum relative gas
emission is 33. 58m’/t, confirming that Lutai Mountain Coal Industry is classified as a high-gassy coal mine.

Keywords: Gas emission volume; source prediction method; gas content; gas-weathered zone
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Optimization and Application of Trajectory Control for Directional

Wells in Deep Coal Seams in Shenfu Block
YANG Chen'?, ZHANG Linqiang'”>, WANG Xiaoqi'”*, JIANG Lei’, HAO Qingfeng'”, REN Haifan'"
(1. Shenfu Branch, China United Coalbed Methane Co. , Ltd. , Shaanxi 719300 ;
2. Technology Innovation Center of Coal Measure Gas Co-production, Shanxi 030000 ;
3. Engineering Technology Branch, CNOOC Energy Development Co. , Lid. , Tianjin 300452)

Abstract: The Shenfu Block is located on the eastern edge of the Ordos Basin, and its main source rock
is the No. 8 and No. 9 coal seams of the Benxi Formation. This main coal seam is also an important con-
tributor to future coalbed methane production. However, during the directional drilling process in the
Shenfu Block, there are limitations such as the natural inclination of the formation, collision prevention
between cluster wells, difficulty in electrical logging due to excessive inclination, and pumping require-
ments, which restrict the efficient development of deep coal seams in the Shenfu Block. To solve the
problems in the directional drilling construction process, relevant directional technology research has been
carried out from the aspects of directional trajectory optimization, pre-inclined collision prevention de-
sign, and refined directional control measures, forming key technologies for deep coal seam directional
drilling in the Shenfu Block. These technologies have effectively reduced the distance and time of direc-
tional sliding sections, avoided the risk of collision prevention in underground trajectory, accelerated the
drilling speed, and improved the efficiency of deep coal seam drilling in Shenfu Block.

Keywords: Deep coal seams; directional drilling; trajectory optimization; Pre-inclined collision prevention
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Study on Well Washing Technology with Self-circulating Balanced

Water Injection for Coalbed Methane Wells
LI Qianshan, QU Jiangong, DOU Gaofeng, XUE Zhiliang, FAN Zhihui
(Jincheng Branch, China United Coalbed Methane Corporation, Shanxi 048000 )

Abstract; Pulverized coal deposition is an important factor restricting the continuous and stable produc-
tion of coalbed methane. At present, the common method adopted in the coalbed methane industry is to
accompany the pipe string of water injection along with the tubing running during the operation, and in-
termittently inject clean water into the wellbore to improve the carrying capacity of produced water for pul-
verized coal and ensure the stable production of coalbed methane wells. However, with continuous prac-
tice, challenges have emerged with the well washing process and technology, including high investment
cost, poor compatibility with external water reservoirs, discontinuous operation and potential safety haz-
ards related to gas channeling at the wellhead. This paper addresses the the problems existing in the cur-
rent well washing process in coalbed methane production. Through technical research and field experi-
ments, the traditional re-injection well washing process has been independently upgraded and trans-
formed. A new self-circulating balanced well washing process has been developed, along with the balance
model between re-injection water and produced water, so as to achieve standardized application and en-
sure the continuous and stable drainage and production of coalbed methane wells.

Keywords: Coalbed methane wells; self-circulation; balanced water injection; well washing process
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Exploration of Reducing Energy Consumption in Later Stage of

Jet Pump Drainage for Coalbed Methane Wells
FENG Shuren, FAN Hongming, MAO Shengfa, LI Zhibin, QIN Mengfu
(Shanxi Coalbed Methane Exploration and Development Branch,
PetroChina Huabei Oilfield Company, Shanxi 046000 )

Abstract: The jet pump lifting process is an important drainage and lifting technology for horizontal coal-
bed methane wells. However, the high energy consumption in the later stage of drainage has become a
key factor restricting the promotion of this technology. This paper analyzes the application status of the jet
pump technology in the Mabidong Block in the southern Qinshui Basin. It mainly focuses on the high en-
ergy consumption situation in the low liquid production stage in the later stage of drainage, which is
caused by problems such as poor sealing of downhole tubing strings or tools due to long-term operation,
blockage of the pump inlet channel leading to increased frequency, and small liquid output from the for-
mation resulting in an imbalance between supply and demand. The research shows that energy consump-
tion can be significantly reduced by improving pump efficiency and changing the operation mode. Specif-
ically, optimizing the underground sealing components and pump barrel structure can effectively enhance
pump efficiency. The “one-driving-multiple” operation mode in the low liquid production stage can effec-
tively reduce the electricity consumption of the drainage unit.

Keywords: Jet pump; pump efficiency improvement; horizontal well; coalbed methane; Qinshui Basin
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Research on Field Disposal of Low Liquid Level Issue in

L-shaped Coalbed Methane Horizontal Well
PENG He, LI Wengiang, NING Na, LIU Chunchun, CAO Shijia, LIU Wu
(Shanxi Coalbed Methane Exploration and Development Branch,
PetroChina Huabei Oilfield Company, Shanxi 046000 )

Abstract: The low liquid level phenomenon refers to a special situation where, after the shutdown of an
L-shaped coalbed methane horizontal well, the gas volume decreases, the flowing pressure drops and the
liquid level falls to O meters. An analysis of the low liquid level phenomenon in multiple L-shaped coal-
bed methane horizontal wells suggests that the main reason for this issue in L-shaped horizontal wells is
the certain driving effect of gas and water underground. The fundamental cause is due to the excessive
depth of the pump hanging position, the excessively low formation pressure, and the inability to restore
quickly. In response to the different positions of the tubing when the problem occurs, three types of dis-
posal plans have been formed through field research. The first is to inject water to restore formation pres-
sure , the second is to empty the wellbore to improve the water drainage efficiency, and the third is to im-
plement negative pressure drainage of the wellbore. These measures have significantly improved the effi-
ciency of solving this issue.

Keywords: Coalbed methane; L-shaped horizontal well; low liquid level

L BRI A AT R SO R £ HAE S AR, ™ m . R B R AR
—, WK R SO R IR, 2R H,Aﬁkﬂﬁ BRI o R X B R4 L

fEEREA wE, B, SRR, AFEESFRILE,



F TR TERIL " —ILBA”
RARTE £ BT 65K 20 I A

B~ F S
U TURA BBFSE B AT B ), TR 450000)

O OE. AwAwmeRR R 2 AERT LMSGE ., KK FEMIREF G, 24EIRA
5, LA AVER R AR, KX E SR LM EERFT 2301 T/ @ < & REIE L
4R Y, RAURF BT B A BRGS0, %%F%XW&%%K&%%ﬁﬁmu%ﬁ%ﬁk
128, BAELAT@EREK “—3LE A" WA Refeth Ay, P A —F RBER L
KRG ARG L,

KA &4kt &# —3L% R WRER HEIN s &

Successful Application of “One Hole for Multiple Uses” Technology
for Underground Directional Geological Exploration Drilling

in Zhujiao Coal Mine
LI Renjie
(Henan Gas Control Research Institute Co. , Ltd. , Henan 450000 )

Abstract: Directional drilling technology has been widely used in coal mine methane control, water ex-
ploration and drainage, and geological exploration. However, the high construction cost and lack of com-
pound functions for drilling boreholes have become common problems. This paper focuses on the drilling
process of directional geological exploration boreholes in the 2301 Working Face of Zhujiao Coal Mine in
Anyang. The borehole not only figures out the fault and coal seam occurrence conditions but also allows
the holes to be reused as water exploration and drainage boreholes and high-position gas extraction bore-
holes in the roof after drilling. The aim is to demonstrate the composite functions and advantages of “one
hole for multiple uses” directional drilling technology and to provide a reference for further leveraging the
advantages of directional drilling technology.

Keywords: Directional drilling technique; one hole for multiple uses; geological exploration; effect a-
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Research on Predicting Coal Mine Gas Concentration Based

on Machine Learning Methods
ZHANG Xiaolei', LIAN Jin*, GUO Jisen', HU Pengfei’
(1. School of Geology and Mining Engineering, Xinjiang University, Xinjiang 830047 ;
2. Jiaozuo College of Industry and Trade, Henan 454550 ;
3. Manas County Tianxin Coal Industry Co. , Ltd, Xinjiang 832217)

Abstract: Artificial Neural Network (ANN) and Long Short Term Memory Network ( LSTM) are used to
predict the gas concentration in a coal mine’s working face in Zhundong Coalfield. The results show that
in an ANN model with one hidden layer, when the number of neurons is 32, the minimum mean square
error (MSE) for predicting gas concentration is 0. 5. When there are two hidden layers with 3 and 10
neurons respectively, the minimum MSE for predicting gas concentration is 0. 03, indicating that the opti-
mal ANN model is 5-3-10-1. In an LSTM model with a hidden layer, when the number of neurons is 35,
the minimum MSE for predicting gas concentration is 0. 02. When there are two hidden layers with 10
and 11 neurons respectively, the minimum MSE for predicting gas concentration is 0. 008, indicating that
the optimal LSTM model is 5-10-11-1.

Keywords: Long short-term memory network ; artificial neural network; gas; concentration; prediction
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Research on Pore Heterogeneity of Coal Seam in Gas Anomalous

Areas Based on Multifractal Theory
WU Xiaojun'?, WANG Yupeng'
(1. China National Coal Tianjin Design Engineering Co. , Ltd. , Tianjing 300120 ;
2. SDIC Hami Energy Development Co. , Lid. , , Xinjiang 839000 )

Abstract: To explore the effect of microscopic pore structure on gas anomalies, the pore characteristics of
coal samples from gas anomalous and normal areas are compared by using high-pressure mercury intrusion
experiments. The multifractal theory is introduced to quantitatively characterize the pore heterogeneity and
the control effects of pore structure and its heterogeneity on gas occurrence and anomaly are analyzed. The
results show the pore structure of coal samples has multifractal properties, and the pore distribution is uni-
form in the samples from anomalous areas, with low heterogeneity and strong connectivity. The coal seams
with similar micro-structure are favorable for gas accumulation and occurrence, but the ink-bottle pores re-
strict the gas diffusion, forming local high-pressure gas zones, which are prone to cause gas anomalies.

Keywords: Pore structure; heterogeneity; multifractal analysis; gas anomaly; Kailuan Coalfield
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Gas Occurrence Law and Control Strategies Based

on Gas-geology Unit Division
XU Ming', ZHANG Xinguo', JIA Junhui', GUO Shuaichang®, JIA Tianrang’"
(1. Xingiao Coal Mine, Yongmei Group Co. , Ltd. , Henan 476600 ;
2. College of Safety Science and Engineering, Henan Polytechnic University, Henan 454003 ;
3. State Key Laboratory Cultivation Base for Gas Geology and Gas Control
(Henan Polytechnic University) , Henan 454003 )

Abstract; Understanding the gas occurrence law in the mining field is the basis of gas control, and the
division of gas-geology units is the basis of studying the geology law of coal seam. Taking Xingiao Coal
Mine in Yongxia Coalfield as an example, the geological structure and gas distribution characteristics of
the coal mine are analyzed. The mining field is divided into four gas-geology units. The effects of coal
seam burial depth, roof lithology, and coal thickness on gas occurrence in four gas-geology units are dis-
cussed respectively. The results show that outside the tectonic influence zone, the burial depth of the coal
seam is the main controlling factor affecting the gas occurrence state in the area, and the gas content of
I12 Coal Seam is predicted. According to the gas-geology units and their gas geological laws, the gas pre-
cise prevention and control strategy for Xingiao Coal Mine is developed.

Keywords: Gas occurrence; gas-geology unit; low gas mine; precise prevention and control
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Key Technologies and Future Development Direction of

Mid-shallow Coalbed Methane
ZHAO Liping
(Shanxi Coalbed Methane Exploration and Development Branch, PetroChina Huabei
Oilfield Company, Shanxi 046000 )

Abstract: In order to systematically summarize the key technologies for the development of mid-shallow
coalbed methane and clarify the future research direction, the paper, based on the development practice of
Qinshui Basin, summarizes the key technologies for mid-shallow coalbed methane development from five as-
pects, including reservoir evaluation and well location deployment technology, drilling and completion tech-
nology , reservoir reconstruction technology, water drainage and gas production technology and low-pressure
gathering and transportation technology. It also puts forward the future research directions, and outlines
the construction path of the support system for technical research for coalbed methane enterprises, provi-
ding a clear direction for the systematic technical research on mid-shallow coalbed methane development.

Keywords: Mid-shallow coalbed methane; key technologies; research direction; support system
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