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Current Situation and Existing Problems of Coalbed Methane Exploration

and Development in Xinjiang Countermeasures and Suggestions
LAI Peng', YANG Shuguang' , DU Shitao’

(1. Coalbed Methane R&D Center, Xinjiang Coal Geological Bureau, Xinjiang 830091 ;

2. No. 161 Coal Exploration Team, Xinjiang Coal Geological Bureau, Xinjiang 830046 )

Abstract: Through the review of the coalbed methane exploration and development work in Xinjiang, the
following achievements have been made ; the southern margin of Junggar Basin and the northern margin of
Tarim Basin have been established as the key exploration and development areas of coalbed methane in
Xinjiang; based on the southern margin of Junggar Basin, a set of geological theory system adapted to
Xinjiang has been formed; it enhances the adaptability of engineering and geology, and optimizes a varie-
ty of well combinations and low-damage, low-friction and efficient reservoir reconstruction technology for
multi-thick coal seams in Xinjiang. However, at the same time, new challenges and problems have
emerged, In response to these issues, countermeasures and suggestions are proposed, such as establis-
hing special funds, increasing exploration investment, establishing a working mechanism and maintaining
effective communication, coordinating to resolve the overlap of coalbed methane mining rights with coal
and oil and gas, researching and formulating supportive policies and subsidies.

Keywords: Coalbed methane in Xinjiang; development; countermeasures and suggestions
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Optimization of Volume Fracturing Network Technology for

Coalbed Methane Horizontal Wells in Qinshui Basin
WANG Jing, WANG Qingchuan, ZHANG Yongqgi, YAO Wei, ZHANG Jinxiao
(PetroChina Huabei Oilfield Company, Shanxi 046000 )

Abstract; By analyzing the desorption mechanism of coalbed methane, the paper clarifies that the stimu-
lation of gas wells requires the construction of a three-dimensional artificial fracture network to increase
the participation of more fractures in the flow. Firstly, the fracturing fluid system required to achieve arti-
ficial fracture networks is analyzed, and it is considered that low-viscosity fracturing fluid is the primary
factor in forming large-area fracture networks. Secondly, taking into account various factors such as con-
struction displacement, cost control, and safety risks, the main fracturing process of bridge plug perfora-
tion combined operation is selected. Thirdly, the selected fracturing process is continuously optimized,
and the construction parameters used in fracturing in the southern part of the Qinshui Basin are designed
based on the actual situation on site. The on-site test application results show that this process can meet
the needs of building a volume fracture network and achieve the goal of increasing production. It provides
a new idea for fracturing and increasing production of high-rank coalbed methane wells in the southern
Qinshui Basin, and offers a new method for efficient development of coalbed methane.

Keywords: Coalbed methane; fracturing; bridge plug perforation combined operation; renovation
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Research on Drainage and Production Engineering of L-shaped

Horizontal Wells for Coalbed Methane Development
TAO Zhansheng, JI Yunjun, XU Chao
(Shanxi Lanhua Coalbed Methane Co. , Ltd, Shanxi 048026 )

Abstract: This study investigates the selection of lifting systems for L-shaped horizontal wells and the de-
sign of drainage and production systems. It forms a method for selecting lifting systems and establishes a
design model for production systems. Based on the production engineering and coal powder morphology of
the L-shaped horizontal wells, it summarizes the advantages and disadvantages of various lifting systems
for the L-shaped wells. Through the analysis of the key and difficult points in the process control during
drainage and production, it studies the dynamic design of the production system for L-shaped horizontal
wells, and establishes “a block production system” to maximize block production capacity by implemen-
ting a “differentiated production system” for individual wells.

Keywords: Adaptation of mining lifting system technology ; three forms of coal powder; capacity simula-
tion ; fit prediction; water production per unit flow pressure reduction; balance between stress and perme-

ability.
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Adaptability Analysis of Coalbed Methane Well Drainage and

Production Equipment
ZHU Jianying, GAO Lijun, GAO Zhenglong, WANG Hui, ZHANG Xuemin, DUAN Baojiang
(CNOOC EnerTech-Drilling & Production Co. , Tianjin 300450 )

Abstract; The reasonable selection of drainage equipment is a prerequisite for ensuring continuous, sta-
ble, and reasonable drainage and production of coalbed methane wells. The main drainage equipment
used in coalbed methane wells include rod pump, tubular pump, top drive screw pump, electric submers-
ible screw pump, hydraulic concentric rodless pump, and other types. Elaborated on the different princi-
ples of drainage equipment, as well as their advantages, disadvantages, and applicable conditions. And
the application of different drainage equipment in different conditions of coalbed methane wells in Pan-
zhuang Block was analyzed. Adaptability analysis was conducted from multiple perspectives such as pump
inspection cycle, pump inspection reasons, and prevention of eccentric wear, coal powder, and whether
it can meet the requirements of submergence depth. The applicability conditions of various drainage
equipment for coalbed methane wells were summarized considering multiple factors such as ground condi-
tions, wellbore conditions, reservoir conditions, and cost. This provides important reference value for the
optimization of drainage equipment in Panzhuang Block and similar coalbed methane wells.

Keywords: Coalbed methane; drainage equipment; top drive screw pump; electric submersible screw

pump; hydraulic concentric rodless pump; adaptability analysis

EE®T REZE, &, MBTENM, Wt, SOVARLR, KA UEIT & TAE.

1 1 h EHEE A Vol. 21 No. 1
2 A CHINA COALBED METHANE February. 2024



B 2S00 K P ARy Dt R 43 B
TG PR S5
vAos JK 2 o SRR B AL TR B KT R A )

T o#H K K TWEHK T #H EFER
(gt LV Z SR FT A 2AF], Lpg 046000)

i OE: REKRIHFAMBATAIRTRA TR —HHA, ELEEZORERELTFL P
BARFEZ R, BEAMERRFHERE, AFFAFHERK, SFRA ER P RIS
FRFFH, ALMRFARE, BB L. HRA L. LB T A A EAMEAGFE KF
REBATT ik, Wt BEEERK, WEHE, FHABELRRIFERFMOZHZRRE, 4t
SR EMRE R B TR T A AT 453638 F g T8, S453E38 7 T AR ALK B &3R8 E K 3k
BAFEAF AR

KEW: FEKFF KFRE BEPBE TEHAK

Study on Causes and Treatment Methods of Low Production of
Coalbed Methane Screen Horizontal Well

—A Case Study in Southern Qinshui Basin
WANG Qi, ZHANG Cong, JIA Huimin, HE Shan, LIU Chunchun
(Shanxi Coalbed Methane Exploration and Development Branch, PetroChina Huabei
Oilfield Company, Shanxi 04600 )

Abstract; The screen horizontal well is a kind of important well type in coalbed methane exploitation,
achieving breakthroughs in production in the development of shallow coalbed methane with high permea-
bility. However, with the deterioration of reservoir geological conditions and the prolongation of gas well
production time, some low-production screen horizontal wells have appeared in production practice. This
paper discusses the causes of low production of coalbed methane screen horizontal wells from four factors ;
geological factor, drilling factor, production factor and operation factor. Low permeability of coal reser-
voir, coal reservoir plugging and wellbore plugging are the three main reasons causing the low production
in screen horizontal wells. The corresponding measures to increase production are developed for different
reasons of low production. The techniques for increasing production have been well applied in Fanzhuang
Block in the southern Qinshui Basin.

Keywords: Screen horizontal well; causes of low production; measures of treatment; process technology
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Research on Rational Stable Production Point of High-rank
Coalbed Methane Horizontal Wells

—A Case Study of Zhengzhuang Block in Southern Qinshui Basin
LEI Xinglong, MAO Chonghao, FAN Bin, CUI Xinrui, WANG Yan

(Shanxi Coalbed Methane Exploration and Development Branch, PetroChina
HuaBei Oilfield Company, Shanxi 046000 )

Abstract; Based on the Langmuir isothermal adsorption equation, this paper accurately divides the sta-
ges of desorption during production. With the decrease of coal reservoir pressure, the desorption efficien-
cy transitions from basically unchanged to slowly increasing, then rapidly increasing, and finally sharply
increasing. The point at which the desorption efficiency transitions from basically unchanged to slowly in-
creasing is referred to as the starting pressure, and the point from rapidly increasing to sharply increasing
is termed the sensitivity pressure. The analysis of production data from horizontal wells in Zhengzhuang
Block shows that the sensitive pressure is positively correlated with the time to reach the peak gas produc-
tion time. Finally, with the desorption stage as the main criterion, and the ratio of stable production pres-
sure to sensitive pressure as the secondary one, it is verified that it will achieve better gas production
effects when the coalbed methane wells enter stable production during the rapid desorption stage. Moreo-
ver, a higher stable sensitivity ratio indicates a better gas production effect.

Keywords: Stages of desorption during production; coalbed methane wells; sensitivity pressure; extrac-

tion system; field application
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Application of Pumping Bridge Plug Perforation Combined Process in

Coalbed Methane Development in Zhunnan Coalfield of Xinjiang
WANG Bihong, TANG Zhuyun, LI Zhongho, LIU Ziqiang, WANG Hui
(No. 156 Coalfield Geological Exploration Team, Coalfield Geological Bureau of
Xinjiang Uygur Autonomous Region, Xinjiang 830009 )

Abstract; With the development of the coalbed methane well development industry in Xinjiang, various
construction techniques for coalbed methane from drilling to drainage are changing. Conventional fractu-
ring techniques have encountered technical limitations in coalbed methane well fracturing construction.
The pumping bridge plug perforation combined process has advantages such as large construction dis-
placement, unrestricted fracturing stages, and short construction period, and has been widely used in the
volume fracturing of coalbed methane wells. By using the combined process of perforation and bridge plug
with pressure, the tools are sent to the predetermined position for sealing by a fracturing pump truck. The
bridge plug is first sealed, and then perforation is carried out, which can improve the efficiency of con-
struction and the effect of fracturing transformation. This article will elaborate on the main equipment,
process flow, process characteristics, process optimization, and practical application of this technology in
the development of coalbed methane in Zhunnan of Xinjiang.

Keywords: Pumping bridge plug; perforation combination; light casing fracturing
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Application of Dry Desulfurization Process in Coalbed Methane Fields

—A Case Study of Panhe Block in Qinshui Basin
HE Siqi'?, ZHANG Sen’
(1. China United Coalbed Methane Co. , Ltd. , Shanxi 048000 ;

2. Three gas extraction provincial technology innovation center, Shanxi 030008 )

Abstract; This article takes the removal process of hydrogen sulfide from the produced gas of the No.
15 Coal Seam in Panhe Block of Qinshui Basin as an example. Combined with the gathering and produc-
tion conditions of coalbed methane fields, it explains how to choose the desulfurization process, select

desulfurization agents, choose installation locations, and design the process. Reasonable suggestions are

also proposed for the treatment of associated hydrogen sulfide in the coalbed methane blocks.

Keywords: Hydrogen sulfid; dry desulfurization; desulfurization process; packed tower
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Comparative Study on Temperature Pressure Adsorption Test

Method and Isothermal Adsorption Test Method for Coal
MA Qinghua', ZHANG Xuemei', LIANG Lei', WEI Yaling’, LI Dong', HAO Jingyuan'"’
(1. Energy & Chemical Engineering Research Center, Xi’an Siyuan University, Shaanxi 710038 ;
2. Xinjiang Sanrushengye Testing Technology Co. , Ltd. , Xinjiang 830000 ;
3. College of Chemical Engineering, Xi’an Jiaotong University, Shaanxi 710038 )

Abstract : In order to study the feasibility of the temperature and pressure adsorption test method of coal in
the adsorption of coalbed methane, this paper compares the temperature and pressure adsorption test meth-
od of coal with the high-pressure isothermal adsorption test method of coal. Take 12, 10, 8, 6 temperature
and pressure adsorption test points as four sets of different temperatures and corresponding pressures as the
temperature and pressure adsorption test points, denoted as V measured. Use the Temperature Pressure Ab-
sorption Equation (TPAE) and convert the equation into a binary linear equation, then perform linear re-
gression to calculate the remaining three parameters. Calculate the adsorption capacity of the four parame-
ters obtained, denoted as V. The feasibility of the temperature pressure adsorption test method is evaluated
by calculating the average relative error and standard deviation between V measurement and V calculation.
Keywords: Coalbed methane; low-temperature gradient; temperature pressure adsorption test for coal ;

high-pressure isothermal adsorption test for coal ; error calculation
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Research and Application of SEC Reserves Evaluation Method for
New Production Block of Tight Gas Reservoir

—A Case Study of Block A

CAO Pei, XU Zhongho, CHEN Guoning
(CNOOC (China) Co. , Lid. , Beijing 100010)

Abstract: SEC reserves are important assets for oil and gas companies, and the assessment of asset value
is also important for new production blocks. Block A is an important tight gas-producing area in China.
In the initial production stage, there are few producing wells, making it difficult to assess the technically
recoverable reserves. Based on the premise that the geological characteristics and reservoir characteristics
of Block A and its adjacent Block B are similar and comparable, this paper adopts the dynamic analogy
method to evaluate the SEC reserves of Block A in the initial stage of production. The technical recovera-
ble reserves of the production wells in Block A are 850 x 10*m’ per well, with a total technical recovera-
ble reserves of 700 x 10°m’ per well, which is consistent with the actual production situation. This meth-
od will guide the evaluation of SEC reserves of CNOOC% new production tight gas blocks in the future,
and provide insights for the industry.

Keywords: Tight gas; SEC reserves; dynamic analogy method; initial production; decline rate

EE®EA WO, L, Wi, TR, AR LIRS AU

1 1 h EHEE A Vol. 21 No. 1
2 A CHINA COALBED METHANE February. 2024



