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Abstract: A major breakthrough has been made in exploration of deep coalbed methane (CBM) in recent years, leading the CBM in-
dustry to enter its best period in history. However, the rapid expansion of the industrial scale still faces many problems and challen-

ges. To promote the comprehensive upgrade of deep CBM exploration and development, implement the development strategies for
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large-scale CBM industry, guarantee energy security, and achieve the “dual carbon” target, a systematic analysis was conducted on
the current status, theoretical and technical progress, industry upgrading strategy, and challenges in the deep CBM industry. The
study suggests that the connotation of upgrading the deep CBM industry can be summarized in four aspects, i. e. , theoretical and
technical maturity, improved development efficiency, strong investor confidence, and rapid scale expansion. The basic conditions for
industry upgrading include six aspects, i. e. , policy support and guidance, technological innovation and breakthroughs, infrastruc-
ture construction and improvement, talent training and introduction, coordinated development of industrial chains, safe production
and environmental protection. For deep CBM industry upgrading, the study proposes a “Eight-in-One” technological, economic, and
management system integrating exploration and development, geology and engineering, theories and technologies, underground and
ground surface, research and production, investment and profitability, big data and artificial intelligence, as well as strategy and tac-
tics. By integrating exploration and development with geology and engineering, it is feasible to achieve an integration of theoretical
research and technological innovation, promote the rapid transformation of scientific research achievements and their applications in
production, improve the whole technological level, and enhance technological innovative ability. Through the integration of under-
ground and ground surface development. the coordinated development of underground resources and ground facilities can be achieved
to ensure safety operation and environmental protection throughout the entire process. By integrating investment efficiency, big data
and artificial intelligence, resource allocation can be optimized and development costs are reduced. Through practical applications,
the CBM exploration and development efficiency has been significantly improved; an operation mechanism has been formed through
government organization under the leadship of enterprises. A set of coordinated and mutually supporting strategic development goals
and corresponding strategies have been formulated and implemented, achieving remarkable effects. To achieve the goal of deep CBM
industrial upgrading in the future, it is required to strengthen five aspects and implement three programs, i. e. , to strengthen the
technological innovation and R & D investment, cooperation and coordination between upstream and downstream of the industrial
chain, safety and environmental protection management, international cooperation and exchange, as well as policy support and guid-
ance; adhering to the implementation of “technological innovation as the main body, resource, technology, talent, policy and invest-
ment as a whole, as well as coordinated and innovative development” in a coordinated and cooperative manner, to effectively imple-
ment the “deep coal seam gas revolution” project, gradually implement the “Eight-in-One” strategic system, and promote industrial
upgrading and development.

Key words:deep coalbed methane; exploration and development; geological engineering; technology, economy and management sys-

tem; integration; industrial upgrading
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Fig.1 Connotation of the integration of exploration and

development for deep coalbed methane
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engineering for deep coalbed methane
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Fig.4 Theoretical and technical system of deep coalbed methane in the eastern margin of Ordos Basin
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Fig.5 Connotation of the integration of underground and

ground for deep coalbed methane
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Fig. 6 Prediction of production parameters of deep coalbed

methane throughout its life cycle

3.5 FEHA—&®
3.5.1 AAA®

PR EE R — R AL 2 4 ok BRI R T & A
A F A BO R 57 AR B 7R 3 BL K W [ 815 5
M TH 55 T ZE 0 9% S5 4 Bl P BT i R R
g 92 AR TE 0 3E 4 ) (B 9) o H s R F 2
B TR B A G R UCR B P B A DL
ANABEFEE W R RYEE S, B2 %48
WEHCE AT 4 A 5 T B R B S — A B[R]
BIHT B A ML A



%23

TR AR S  RARIEZ S T 5 AN — R I R i 2 57

297

AHLH L IR

| |
: Y AL :
| |
= L | wmatems Sy MR ! —
REH | (&SRR (E PN ) R |
| |
| I
RAF (ke
I e e e e e e e e e e e e e e e e e e e —— 1
(a) “TEHE" W
TR E
A W — - . -
? ARA || RS ||| R
@, BRI Sy R El b
(&I OHER ) (AHLBRIH ) » lml
Bl
wrrE
L IR
He THLi
L | EJ
wrwa}— (] 1
HIHK Eﬁéﬁgié HEvS
(b) “HLIHE” FE
B7 ASRRIEHFSHOHFFRE
Fig.7 Flowchart of satellite well site and central well site in Daji block
| EREC TR RRS |
|_ _______ j ________ I I__________________I |_ ________ \‘ ________ 1
| I I | | 1
. AR BRL | ! GARMTEMALE | . Gia e AYHERT |
1 AR A > ER HRA :E:>: R w2
| I I 1 | 1
________ l,_______] l_________[_________. ._________l,________l
W SR A T e e W HER T2 — L TR
MR B W UK R Rk WY, B ﬁ;ﬁﬁiw
IO AT 25 S G G 5 3 A ) TR ’
> | m s fw me —>| GtEEIZEE
WS AR R B | B U \ WHEEED  BRGER
BE WL AL AL B E AR S . IR HER ‘
R 7 B B A T WM, RS, LT S0t
B8 RMBEESMTHE —EFLHhEITERARELE

Fig.8 Collaborative work technology roadmap of the integration of underground and ground for deep coalbed methane
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researching and training for deep coalbed methane
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Fig.10 Connotation of the integration of investment and benefit for deep coalbed methane

3.6.2 %k

(D) F 5 A

R L ARl B N T o 2 N T R A
BAS R I A R B 4R BT A I R I AR IR
BRI AR B A A
KRR 0 RS T A0 5 A B RS Bl A 2 L B
A RS 5 RN . | 7 fd 4 DL 3 o = 1) B A {8 8
BILT R B B A 4 R B 0 A 4T 38 Ak fI%
BAS 5 4 7 I A I Sk HE Bl Al e R KR A%
TN R

TRMEH T ENEARSETm AL . S
ST, LA H 6 pn Dy H A 48] 58 2 R
PR B . I DA A 22 T Al PR A8 9% 31 08 B R U7 AL L i
117 5 PR A BE 4 1) B A o A2 aE 7 SR AL S Rl g B2 T

B TR A EE B T AL ORI R A e it
LV HRARAR T I HOR 5 25 B A6 (B 1D LB
R BARGTE— ARAT HE

R e RS R R . RSN
i A g O A R L AT 4 2R i SR A de 0 R
Fbs . SeA7 00 H it i 518171 o — A 2, Se i H
BB BAT A — el (12D 0 PUE B
T H % F 2 B bR T H 42 A= i J5] 000 R BR T R 2k
SEALAE P . W RE T AL SE i K DT 1) L FR S 5E T )
ST AL IR AT JE 2l B 2B RS 5%
Ay Sl S AR R O 7 B AR T R M R AR R .l TR R
BEUAS A HEFAR 7 585 2 1 X 1] A Ak 0 S i 4 S
JOUHE AN AR AR L OR R IX R R J2= SO R T 1 O
JAREAR LY 25% o



2

TR AR S5  RARBEZE S T4 AN — AL R 2 ST 299

B 11 AREOBEREEFREMRA

Fig.11 Bidirectional optimization for technical method and economics
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Fig.12 Schematic of the cost control system throughout the life cycle
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Fig.13 Whole cycle economic evaluation method system for coalbed methane development project
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Fig. 14 Connotation of the integration of big data and artificial

intelligence for deep coalbed methane
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Fig.15 Framework of the integration of big data and artificial intelligence for deep coalbed methane
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Fig. 16 Connotation of the integration of strategy and tactic for deep coalbed methane
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