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Application of Microbial Gene Detection Technology in Exploration of

Shenfu South Gas Field in Ordos Basin
XU Wei', SUN Qiang', LIANG Yunan', LUO Chuping’, MENG Shuai’, ZHANG Yong’
(1. China United Coalbed Methane Corp. , Lid, Beijing 100016
2. TInsoil Energy Technologies Co. , Lid, Beijing 102200)

Abstract; Given the complex structure, large differences in reservoir distribution, and unclear gas reser-
voir enrichment patterns in the Ordos Basin, this article employs the fluorescence quantitative PCR meth-
od of microbial gene detection technology to measure the abundance of oil and gas indicator genes in the
samples of the study area. Additionally, high-throughput gene sequencing is used to detect the types of
hydrocarbon microbial populations in the samples. Analysis indicates three major hydrocarbon anomaly
zones in the northeastern, western, and southern parts of this area. The distribution characteristics are
consistent with sedimentary understanding, and there is a close relationship between the western and
southern zones. The northeast zone is unrelated to the other two, possibly due to the escape of hydrocar-
bons from different layers of tight gas and coalbed methane. Actual drilling shows that this technology has
good applicability in the evaluation of oil and gas in the mixed-source area of tight gas and coalbed meth-
ane in the Ordos Basin, providing a reference for the screening of favorable oil and gas zones.

Keywords: Ordos Basin; Loess Plateau Landform Area; microbial genetic testing; gene fluorescence

quantitative detection; high-throughput genome sequencing
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Research on Pressure Drop Expansion Law and Application of

High-Rank Coalbed Methane Wells

—A Case Study of Fanzhuang Block in Qinshui Basin
WU Haoyu'"?, LIU Zhong'*, LU Xiuqgin'?, ZHANG Chen'?, ZHANG Qiangian'*>, WANG Zihan'
(1. Research Institute of Petroleum Exploration and Development, PetroChina Huabei Oilfield Company,
Hebei 062552 ; 2. Pilot Test Base for Coalbed Methane Production, CNPC, Hebei 062552)

Abstract; The paper focuses on the vertical wells in the Fanzhuang Block of Qinshui Basin. By compre-
hensively considering the dynamic changes in permeability caused by variations in drainage pressure, a
gas-water flow model suitable for high-rank coal seams is constructed by establishing the relationship be-
tween stress, compressibility, and permeability. Meanwhile, the pressure drop expansion law during both
the single-phase water production stage and the two-phase gas-water production stage is quantitatively an-
alyzed, clarifying the pressure drop expansion patterns of the coalbed methane wells in Fanzhuang block,
and optimizing the field drainage system for single wells. The results indicate that there is an optimal gas
extraction rate during the gas extraction stage. Additionally, six main control factors affecting the pressure
drop expansion in coal reservoirs are determined, and a prediction formula for the optimal gas extraction
rate during the gas extraction stage is developed, guiding the drainage management and control of coalbed
methane wells in Fanzhuang Bock and similar areas.

Keywords: Qinshui Basin; high-rank coal reservoir; permeability dynamic variation; quantitative pres-

sure drop indicator; optimal gas extraction rate

EEE ST RUET, B, TR, BENSRZRURSEIT & . B AE DT i TAE.

2 1 h EHEE A Vol. 21 No. 2
4 f CHINA COALBED METHANE April. 2024



A TEEZEA Vol. 21 No. 2
A CHINA COALBED METHANE April. 2024

REAKFHEm NG IR RHRENA

VA ws 7K 2 Wb 2 i X 3 A 15

B O# KW KEHE
(AR A R AR, bt 102206)

B OE: LIFTAHZTFRRAM, I RFAEE, RFOAL. IR SF N ELITH

% Mwmaéiﬁ@ﬂ/am%é%%é%&k%éﬁh ZFERRIBEAARITES WERALEMN
FHE, AIBRBREGHFLERTR a5 FEHHEGKEA, %'li&:iéé\wzlliéxéél&j&ﬂ

QM/HM;%#&O ARSICR R AR K I Ai i B3 i 5 o) AR B ATIG A, A A13 I 5 45 4F b Hid 3

TR ELSEE . Ak DA, FRAKFUEEERHHER 882 m, 45185 94.89 %, BFER®ME

SRS AF LA T AT,

KEEIE: BEEAAKTFH; HsE ki MR FE; wHRE

Research and Application of Engineering Scheme of Instrument
while Drilling in Coalbed Methane Horizontal Wells

—A Case Study in Anze Block of Qinshui Basin
XITAO Meng, ZHANG Ligang, ZHANG Guotian
(Beijing Petroleum Machinery Co. , Ltd. , Beijing 102206)

Abstract; This paper takes the Anze Block in Southern Qinshui Basin as an example to study engineer-
ing geological factors, geo-steering parameters, anti-collapse drilling, etc. The aim is to enhance the
safety and efficiency of coalbed methane drilling through the use of instruments while drilling. The No. 3
coal seam in Anze Block has the characteristics of multiple interlayers with gangue and the development of
a coal-rock fragmentation structure. By combining engineering technology with geological requirements,
the optimization of guidance plans and measures is carried out, and a suitable instrument while drilling
operational template is developed for this area. In this paper, near-bit azimuth gamma geo-steering tech-
nology is applied in the field to correct and control the real drilling track of the A13 Well. The on-site
construction proceeded smoothly, with a cumulative drilling footage of 882m in the horizontal coal seam
section and a drilling rate of 94. 89%. This proves that the instrument while drilling the operational tem-
plate in Anze Block is feasible.

Keywords ;: Coalbed methane horizontal well ; near-bit gamma; geo-steering; Anze in Southern Qinshui Basin
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Analysis of Gas-liquid Two-Phase Flow Evolution in Low-Pressure

Coalbed Methane Pipeline
PU Pan, MENG Fanhua, CHEN Wei, TONG Shiwei, CHEN Jubiao, WANG Lixiang
(Shanxi Coalbed Methane Exploration and Development Branch, PetroChina, Shanxi 046000 )

Abstract: In the mid-to-late stages of coalbed methane field development, to maintain extraction rates
and control decline rates, pipeline network operating pressures are gradually reduced each year. Combi-
ning Beck’s flow pattern boundary method, the flow patterns in coalbed methane production pipelines are
categorized and the influencing factors of their evolution are analyzed. In the development and evolution
of two-phase flow in coalbed methane pipelines, mist flow, annular flow, laminar flow, wave flow, and
slug flow appear successively. Factors affecting pattern development include cooling, merging, capturing,
superposition, gravity, and special pipe sections. Additionally, due to changes in relative velocity or the
cutoff effect, the phase with high liquid holdup will also transform into the phase with low liquid holdup.
Studying the evolution process of gas-liquid two-phase flow helps in systematically analyzing the causes of
liquid accumulation and in taking scientific countermeasures. To improve pipeline operating efficiency in
winter and reduce coalbed methane development operating costs, further research is necessary to deeply
analyze various influencing factors of two-phase flow evolution and explore intervention measures, provi-
ding a basis for optimized pipeline design.

Keywords: Gas-liquid two-phase flow; liquid holdup; cutoff effect
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Applicability Study of Pipeline Expansion Compensator in

Long-distance Pipeline Subsidence Area
ZHANG Ao, WANG Zanwei, LI Jiyu, HU Lianxing
(Jinxi Branch of China United Coalbed Methane Co. Ltd. , Shanxi 033200)

Abstract; In this paper, by analyzing the applicable working conditions and advantages and disadvantages
of common compensators at present, the pipeline expansion compensator for crossing complex terrain such
as subsidence area is proposed. The pipeline expansion compensator can provide a certain amount of expan-
sion compensation for the pipeline when geological disasters (such as subsidence and collapse of the pipe-
line caused by hanging, flood erosion caused by floating pipe, etc. ) occur in the region of the long-dis-
tance pipeline, so as to eliminate or reduce the stress changes caused by pipeline deformation. Taking com-
mon long-distance pipelines as an example, the maximum hanging span before and after using the pipeline
expansion compensator is calculated and the maximum deflection is compared. The calculation and compar-
ison results show that in the possible geological subsidence area, the allowable slope length can reach 64m
and the distance between the slope support surface and the pipeline can reach 1. 52m after the pipeline ex-
pansion compensator is inserted into the pipeline, which can meet the flexible compensation of deformation
stress of the pipeline when the actual geological disaster occurs and avoid the occurrence of pipeline fracture.

Keywords: Subsidence area; coalbed methane pipeline; pipeline expansion compensator
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Performance Evaluation and Field Application of Low-Temperature ,

Low-Damage and Self-Suspending Proppant for Coalbed Methane
LIU Yuhan, WANG Xuan, ZHANG Yang, HAN Mingzhe, MA Wenfeng, ZHANG Guangbo
(01l andGas Technology Research Institute, PetroChina Huabei Oilfield Company, Hebei 062552)

Abstract; To achieve efficient development of coalbed methane reservoirs, reservoir reconstruction is nec-
essary, with hydraulic fracturing being the most crucial method. Due to issues such as difficult sand addi-
tion, easy sand plugging, short support joint length, and limited reconstruction range, the conventional
sand liquid combination of “active water + quartz sand” can no longer meet the needs of fracturing recon-
struction. Therefore, a self-suspending fracturing liquid system is proposed from the perspective of proppant
to improve the effectiveness of fracturing reconstruction. In this paper, laboratory experiments are carried
out to evaluate the suspension performance, rheology performance, glue-breaking performance, fracture flu-
id residue content and core damage of the system. Combined with fracture conductivity simulation, fracture
monitoring results and actual gas production, it is verified that the sand addition mode with a combination
of self-suspending proppant and quartz sand could improve the fracturing effects and significantly increase
gas production of coalbed methane wells. This approach can be further applied in field operations.

Keywords: Coalbed methane; hydraulic fracturing; self-suspending proppant; performance evaluation
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Research and Application of Improving the Interpretation Accuracy

of Coalbed Methane Vertical Well Dynamic Fluid Levels
WANG Qi', GUO Jing', FAN Xiubo', LI Shaonan®, YUAN Yangeng', PENG He'
(1. Shanxi Coalbed Methane Exploration & Development Branch, PetroChina Huabei Oilfield
Company, Shanxi 04600 ; 2. Economic and Technological Research Institute,
PetroChina Huabei Oilfield Company, Hebei 062552)

Abstract: The interpretation accuracy of dynamic fluid levels in coalbed methane wells is crucial for the
precise drainage management of coalbed methane wells. The paper compares the advantages and disad-
vantages of the coupling method, phonographic method, and sound velocity method for measuring liquid
level. The main factors influencing the interpretation accuracy of dynamic fluid levels are wellbore tem-
perature and bubble cross-sectional area. A new method is proposed to improve the interpretation accura-
cy of dynamic fluid levels, which comprehensively considers various factors affecting the interpretation ac-
curacy. This method can reflect the bottom-hole flow pressure of coalbed methane wells more accu-
rately according to the interpreted fluid levels, addressing a series of issues present in previous meth-
ods. This provides a guarantee for the precise drainage and production management of coalbed meth-
ane wells.

Keywords: Coalbed methane vertical well; dynamic fluid level ; sound velocity; interpretation accuracy
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Sand Production Countermeasures of Coalbed Methane Wells Using

Effective Support Fracturing in South Yanchuan Gas Field
ZHANG Wenhong
(SINOPEC Linfen Coalbed Methane Companu, Shanxi 041000 )

Abstract; As development technologies change in South Yanchuan Gas Field, particularly with the in-
troduction of effective support fracturing technology characterized by large displacement, large liquid
volume and large sand volume, coupled with the high-efficiency drainage system. This paper analyzes
the causes of sand production. It studies the countermeasures for sand control from both the formation
and wellbore perspectives and introduces three sand control technologies, including fiber fracturing sand
control technology, oil pump dynamic adjustment sand control technology and hydraulic jet pump sand
control technology. Field experiments show that these three technologies effectively addressed the sand
production problem in coalbed methane wells using effective support fracturing.

Keywords: Development technologies; causes of sand production; sand control technology; field experi-

ments
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Application and Improvement of Non-stop Pump Cleaning

Technology for Coalbed Methane Wells in Guizhou
WU Wenfei', WANG Jun®, LIU Fawen', DENG Yu', LIU Huailin®
(1. Guizhou Coalbed Methane Energy Development Co. , Guizhou 553000 ;
2. Guizhou Energy Group Co. , Ltd. , Guizhou 550081 ;

3. Guizhou Shale Gas Exploration & Exploitation Company, Guizhou 563400 )

Abstract; Based on the application of non-stop pump cleaning technology in coalbed methane wells in
Guizhou over the past nine years as well as the research on theoretical and practical improvements, this
paper summarizes and analyzes the situation in which the non-stop pump cleaning technology applied for
289 times across 77 vertical or directional coalbed wells in Guizhou. This technology effectively solves the
pump failure issues caused by powdered solid substances and significantly reduces the frequency of pump
inspections and greatly extends the inspection cycles, ensuring the continuity and stability of coalbed
methane well drainage. This approach prevents the decline in gas production caused by pump inspections
due to powdered solid substances, saves substantial production costs, and improves the efficiency of coal-
bed methane exploration and development from multiple dimensions.

Keywords: Non-stop pump cleaning technology for coalbed methane wells; cleaning; powdered solid

substances; extension; pump inspection cycle

A TEEZEA Vol. 21 No. 2
A CHINA COALBED METHANE April. 2024

EeWE SUNERSOHRIBIE “ SN BRS (B0 T SR8 A R e TSR G A #k 6™ [2002] ZD001)

EERA RICK, B, BEIRERN, FEMNGRZ R R T,



A TEEZEA Vol. 21 No. 2
A CHINA COALBED METHANE April. 2024

MARFET AR TR XETRR
R A AR I A

KX|E FEFER FERY EOH
(MRS BRI A RAR], BEYE  710010)

__\
(~
it
g

B OE: BRAETARAE SR PRGOS, EERAARE ik TP TR,

ABFEE G mnisth, AT FTER—EWNEE, A RREXERBAEE @S ST R

B R TS PO ORE R AT A A, BZ R ZASERE S EFHBMA, @3 #O0#% A E AT

BRI, ISR AK S A FTTIUM25% ~28% 45 12% A4, 7 B IA) A fa it 5 A
FRAAENABPRENL, FINREHTRRGLEESH A,

KR RORE KRR wEXERANL FiRBER

Application of Coal MineMethane in Coal Production Process

Through a Rotary Regenerative Oxidation Device
ZHANG Xingwang, LI Xuechen, XI Xiaozhe, WANG Shaoqi
(Xi’an Yurcent Environmental Technology Co. , Ltd. , Shaanxi 710010)

Abstract; Coal slime is pulverized coal discharged in the process of coal mining, and its formation is a
by-product in the washing and processing process of coal preparation plants. It is easy to agglomerate af-
fecting transportation, and has certain harm to air pollution. The rotary regenerative oxidation device uti-
lizes low-concentration gas from the coal mine methane drainage pumping station, which is mixed with
ventilation air methane ( VAM) or air to produce high-temperature flue gas. This high-temperature gas is
then used to dry the slime through a hot air heat exchange device. The moisture content of the treated
slime can be reduced from 25% ~28% to about 12%. This process has objective positive significance for
the utilization of coal mine methane and the production of coal mines, and it also improves the compre-
hensive utilization of energy.

Keywords: Low-concentration ventilation air methane ; rotary regenerative oxidation; intelligent mixing
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