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plex stress field, this paper clarifies that the resource enrichment conditions, effective fracturing volume, effective hori-
zontal section length, and good reservoir conditions are the key factors for high productivity on the basis of summarizing
the exploration and development practice of the Daning-Jixian Block in the past five years. Under the guidance of the the-
ory of “artificial gas reservoir” development, a technical system for the efficient development of deep coalbed methane
was preliminarily established as follows. (1) According to the reservoir resource conditions, structural preservation condi-
tions and engineering fracturing conditions, a total of 11 indicators in three categories established the geological-engineer-
ing “dessert” evaluation standards of deep coalbed methane. (2) Based on the techniques such as microstructural character-
ization, multi-scale fracture prediction, and 3D geological model construction, the quantitative and visual characterization
of all elements of “geology + engineering” of deep coal seam was achieved. (3 Based on the guiding idea of “geological
small scale, three-dimensional seismic microscale, drill along the target, less adjustment and fast drilling”, a three-stage
geological-engineering geo-steering technology with an excellent design of pre-drilling trajectory, precise target entry and
post-target fine-tuning as the core was developed.(d) The optimization design of the five-in-one well network based on “in-
situ stress field, natural fracture field, artificial fracture field, well type and orientation, well network and well spacing”
realized the maximization of resource utilization and the maximization of gas field recovery. (3 According to the occur-
rence characteristics, seepage mechanism and production characteristics of deep coalbed methane, a reasonable produc-
tion capacity evaluation and EUR prediction technology based on the rate-transient analysis method, the empirical produc-
tion decline method, the numerical simulation method, and the empirical analogy method was formed. (© Following to the
design principle of “four-in-one” precision fracturing section and “fracture staggering + differentiation between fracturing
segments”, a large-scale volumetric fracturing technology aimed at constructing artificial gas reservoirs was proposed.
(D According to the characteristics of gas-water variation in gas wells, the optimal control technology of drainage and pro-
duction in different production stages through the whole life cycle of wells was put forwarded. (8) Combined with the cur-
rent progress of Al technology, and the characteristics of deep coalbed methane development law, gathering and transport-
ation, the technology of gathering, transportation and digital intelligence integrating geological, engineering, and ground
aspects was explored. Under the guidance of this achievement, 29 horizontal wells that have been put into production, with
an initial production of 5x 10*-16x10* m’/d, an average of 10.2x 10* m’/d, and the daily gas production of the block has ex-
ceeded 3 million cubic meters, which has important guiding significance for accelerating the large-scale production of
deep coalbed methane in the eastern margin of the Ordos basin. Also the study establishes a reference and standard for the
efficient development of similar resources.

Key words: deep coalbed methane; eastern margin of the Ordos Basin; Daning-Jixian Block; theoretical and technolo-
gical system for highly efficient development

=TT LR, AR A IRSUE A FAES
IRZ W AR R T — i ELIXHE (FRIFR R XBR) £
XTI R HURR K | B B AW AR . B PR 5 2%
SEIFRAE A, RGTRE T HUBREAN | TREHORIAR, 75
RV B S i BE A 1, 38 5 S T & e S ik g
H, %55 T8, HIF A PSR RE 2x10° m, /K
S H A T 1010 m?, AT & AR )
B, E AR B Br . 20T 5 a BIHROT RSB
R MBS AR, S8 1T G2 TR A3
AN, SRR R RO RILEA T 42 H0A
WS T IRERRE S BOT A IS BRI R, BLE
T 2 G PP A | A 2 RG A0 2 AR | 5
TR TR RSO | =R
FAR LRI R AN 42 i Jol I HER il £
REELAR R, AREHE TR X = T

RARIT A, JEs th R R RS, v E TR S
PR AR R T 5 Bt 2 S A 4, SR
T IR R TS B i L7 15

1 g5 & B R & #E

1.1 HERE=

SRR 2 W R M AR A B B [ R B
P52 A TR XA R T 22 g 0 B 1Y 4 o kol v
T[T B B AT, MBS 1L P L BTSN S R X,
ALK 29 500 km, 75 VY 58 30~ 60 km, &[] FH 2y 3x
10* km®, FEAGTEAL B b B0 T PR E . T LR
A AR ity AT B A 7 50, M2 o AR b 5 B AR b )2
Mt A AR E A AR R L, 2T
KENZRNA R _BZKIFA 8+9 SIEMILFIA
4+5 SO E 1),



530 #H % F ® 2024 4E5S 49 %
WE RS =
= JEEE/| GR/API A FEE
&R G| || B ([R5 m 0 100 200
EAET| T~ | Py | 550 RN T AR
g | wdl| T5 | P, R 2
£1 | Pysh,
FIB~&4B N L&
S T, 8= MR
Fo| &2 Pk | g GURBL FE IR
& - HIE, Fia~a2
T 250 Te T R
4 &3 | Pashy ae
&4 | Push,
Hede e
20
&S | Pashs | ~
EE 40
%
20
&6 |Pshs | ~ ThETHEE130~
¥ 40 160 m, EEN—EE
H IR SRR A, K A
& 20 HORDRITS i B R Gk 0
F | &7 |Pshy | JB AT BEmb e IR Gk e
= iy =il
%
55
§ 28 | Pashy |
e 90
5 RIE I
T
1 BRI /K T Ah i i
ut e | 5 VREHIURY, e
R A ASHIBE R 235 A7
60 R FEADE
2B — &I —
il AT BETURL, BRI £
[ KGR, JeiR B
il 65 R WA R
- w2 | e | FAR Rt et [ SehE
4 90 HERRT SR R .
) USSR RER, 128
BT RIS A2
122, 23 =AM EE
' TAARE
. 20 _—
e I TSR R, | Lo
}Fé NEEMK AR, [ FIeE ]
| k2 | P [10~20 AR
85 )=
Al | Gh, TEREBIE RIS, | we s
bl A1 g2 | cp, | 40 JEH AR (1 €5 R R
g | k| & ~ RS DREAAR
Z % | m K3 | b, | 05 e L R
Tl | | a6 o 2000
5 52 % | e 2010
- il

& 1
Fig.1

HEERE R

General stratigraphic column



5514

TRRRAE: SRR ZHr AR GRS AOT K BE HA A 2 531

R XA T 50 K 22 0 4 b 2R 2 w0, s
B AR AN VG B kA, R A B, )2 T2, 8 S
JZEF 5 SRR 800~2 600 m, FLA& ik 2 AR
BEOZ I AR (R 1. HETTRTEE )
IR FEERZ N 8 S, HUBHRE 2 000~
2 600 m; BEZIE BT IR WIAH, JRJE 5~ 12 m, AL
AR AEZE R 2, M e IR AL AR i, LASTARE L TG
oI

1 KT HERRPEE TR 8 SRMESHILL
Table 1 Comparison of reservoir parameters between

middle shallow and deep No. 8 coal seam in Daning—Jixian

Block
B A FPR R (<1 500 m) TRHIEZ (>2 000 m)
I /m 900~1 500 2 000~2 600
R R fm 2.2~9.4, F5.49 4~12, V978
R/ 12.3 243
m-th
FLBRE/% 3.98 3.67
BIER/ 1.51 0.001~0.130
10715 m2
MR o 1 49.6~86.2, F1469.5 86.8~100, F1493.6
SRV HHRIE RS BURIAR24.0 mPt,  BIRSZURIFH27.13 m,
WK ZRIES12.09 MPa WM /R T 112.99 MPa
MRS VIRRSE | Rkt VIR AE S
BRI A /% 60 81.52
R YR 22 24
A%
XA Z 7.65 20
JE J1/MPa
TG R R/ C 30.50~51.19 57.68~72.53

1.2 EiRFEMBR

SRR Z ARG R B IZR . BUER. TUAR
S5 A IR IR SO, B M & ERE, =
DART R T KX 5 2R BUsm SR E R AL 38R
IR IR IR A2 A T VR gt

2019 4ELIK, FERTE XHIT I T U 2 -
TR AR5, BRI EUE BRI ZE R
TR AL, D3-7X2 HA4: =41 H =1t 0.5%
10" m’, BLH PR REARTS 2 . AE UL SEmt b ft kA 1 IX
TE RS AHPEH AR TAE, $ 38 U2 SRR A Hb
fitifk 1 122x10° m’,

2021 4F LI, Sy bR 2 R R 2D AK,
& SRR AT Bl I, T OGBS, ZEAR W
fitg et DXCHB 8 S 2 AN SE IR0 H, 1R A R
PRFRUE 2445 AR K D6-7P01 A =41 H 7= 5k 3]

10.1x10* m’, F4F 27785 1 800x10* m’, B 477 29
FUACEFA P2 H = ) 10.2x10* m?, 47
HF G2 ST &, SE MR T X RS2
ST & G2 gmiil, AR = 55 T A

2 REBEERSBRAREERR

USRI RS TIE LI SAB AN IEAN | % |
B R HER AR 2R R 58 TR, MR 4. T
T2 T2 B HUER S R i T 2 R0OR o FETR AT PR
JZEERIE | PR A MLER RN R AL AR T, ST G
R NGE SR TR B, BIEESOT & TN E,
ks R B SR
2.1 “ANESE AL

ESEERALE LS BRI, AR A 7e
JZH B RRA, W2 B B R, — R E
0.001x107"°~0.130x10"" m®, bR 2 2~3 3k
Y, AAFLBUEm Y22, il H A AR hE, W4T
RIBRFLE A RETE B Tolk r= it . B2 b o
TR B S T RATE 2 IR, T TF 224 R
PRI G, T8 ST A “RIA X, B 42 Bl et ) s
fiIE L DN A PELLARRAE . KR BB BN 7 £ 5 b
TAREHZE, T - TR — R ML T, i
FIBAFERIE A N =B X7, K B AR A
JZ BRI A RIRARIRAS, A EE 2 3 R L
T ) PR 5 S AL T, ol 3508 4 2 I 9 i W B AU 1 ki
B, [ o AR A P LB i s R e e B
BULAE ST, TR 55 5 9 B ok A B “ A3 SR -
ST A 0, TR Al s s T e
T B B e, AL PR AR S TR TR A
SRR D, SRR IR, A R
Bl 268 2 T T A, i A T, SRR AL
AR, KA R “L7 e, =5 = EI K, ik
S HRE TR B I AT

PR NS TT 2 HE, BRI R R RO &
T BT i i 7 Ml S 255 5T, G 1 220 T £ 2 0 e A
ARG K E s R A TTTINE N [ B a1 W A By i i
=i SRR, R L M S L RS A
SR il PR LI A s SR A K- BEK P 52 B i K B
Pl TR, i 0ot 22 B 27 TR S M A 2 0 R 8 i
I, DA ST A2 AR 34 1 4 0 1A 2R i KBRS S B AR R
W, SRR B AR S AR S AR A 2 JE TR NI A
P R A M A R 4 i S D) o o — TR
F—RIEHER A T4t i, SC B 0] Rfifi & (EUR) 1
SRR KA o TEAE 7= R 45 52 1 T 8 s8R 1Y)
FEEER, WA LA, PRI | %2



532 # % F #® 2024 44 49 %
T T2 T HE R B S5 R R, SR 2 s 7 4km I

k.
22 SFEEEREE

TRARIE 2 e 77 B R R AR B I s SR A5 (R)
FAEROHETIRR (V) RS (X (1)), Hr, B4
RIESHELEARBZERE G BRI
A AROHE IR AR 2 A A R L A R0
TERAR, LA e i 2 oo s S50 ) DG s S 40, andiiAAk
g R R TURACA TS 1S5 RERE
FREE | M 75 A, )2 B0 7o o3 A B L 5 e R
R () BRI R

Gp = RVER (1)

X, Gy WAIF BE=A &, 10° m’s RN VTR F
10% m*/km’; VR FHFET, km’s Ex WRICR, %.
221 BERE SRR AT

R EAT HULF R RARHE. 28T
T AR = I 0L, SR 53 AR
W IEA G (B 2), M2 T RBCE, TR AR B
T PR, I B E T, K X2 R
ittt DX PG R AL B b2 R ) R E— KT 1.0 3),
HbJERE R, RS AR A i, WRE R, R AR
I f s AR 3 H = A o — KT 10
10* m’, W [ WA P AR B AR — kT 2x
10" m’. ZR RIS HUZ IR S RB— /N T 0.95, iF <
Fra K, TR RAL, RS — B Tovs S B [ mi
7, R BUR 2 S M ALHER 88 N T2 THE it A B
WA, KA I B PR R 8x10° m, A
RIFHEAE 0.8x10° m’

16
R*=0.523 9

NS}
T

BIFEA BT
FEAR/10 m?
ol

0 1 1 1 1 J
1.5 2.0 2.5 3.0 3.5 4.0

FURFERE/(108 m® - km™)

K2 BURAREEESH AP EER

Fig.2 Relationship between CBM resource abundance and

average production in the first month
222 AREGERBUL TH R
A2 A VRS | BB R, e BB
BEFER b, AT S IR R R4 REARAT Tl <
Tio PRI, A R0 PR B ) O, %)
SObm BN, R ST R R,

A

G

0.979 D99
*D25-3

> Z

(b) &AM

=] =] [e] 7]
BRI KTIE WRE S AURAHEL, mi

B3 8 SRS R B R F H A

Fig.3 Plane distribution of pressure coefficient and gas

content in No.8 coal seam
ARG I B R IR B R BRI | HUN ) 25 R At x5
0 7K P R A A B B R
MAEFHORTE , R HIIBLR R 2L S
IED R R MR 2 6 7%, P37 < A EUR 7
e H R T 2.7 A5 2 A5 KPR 20 i
5 E AP H PR IERRCR (K 4), RUIH
ML R AN 2 S v PO, O e A



5514

MR, A THZ s, iR m =i, Ha#
ARSI R TR, R S0 X ™ i B
%Eﬂﬁo

50 000 - |
R2:0500 7 ° L
oo 0 S
: PR
=l . 88 )
) 200001
10000 -
1 | | I
0 5 10 " )

A E A R0 m?
(a) BRI ES BRI E A FHAMERR

10 000
R=0.524 8
8000 |
[ ]
] Lt
: LI Y S §
; P
: s 0%y Yy
2000
1 I | |
0 5 10 - By
A A PR E10Y m?

(b) JERE S BIFE PR R RAR
B4 R RO S U A H R R
Fig.4 Relationship between fracturing fluid volume, sand
volume and average daily gas production in the first month
223 ARUKFBARESIFE TR

SENIKP BE JEE AT A 5t v B ol i, o
S AR g U BRI, K KR
TR Z SRR T 5 IR TS 5T, Bl
HREI BB Z A EH N, A R 3 K
XA [5] 7K S B A B K B AS B 4% ¢
EUR KA EDRE, KFBol, B0 %9 EUR L,
MK B B R 1500 m, B9 EUR 34 IR 725 2%
(1 5),

PRI, 34 0K B K BT A R e B i
EREEE A FE XA AR AR N R A PR
MARFBERE, $e mZr 5 T A8 4
224 RUFREZ AT T R R

BRI BA A AR IR | A e B
) 28 5 R B RL, BN FPA R4S N AT 4R P
AZESFOR, M ) N ) 2 AR R ] R
M N T 4 4 A JR S Bl g R R R T, R X4 8
FRZ R E T TR (= p T 3
FRZE, BN BlA — BT ICE | Jea fid e
3 FpEE, WA PRI SRR, AT R 23y 9 Rl

BRSSP R Z W A AR ZHIRTRIE 2 A 0T R B B AR R 5 533
2000

R™=0.533 7
=
1500 e
ﬁ A
151000 .
=
§ 500

0 5 10 15 20
B AP HM S E/10' m?

(a) IEBKES B Iy A PYHMELR
E 220
R0}

—_

o0

S
T

HEEUR/(10* m?
Y o
o (=)

20 1 1 1 1 1 1 J

700 900 1100 1300 1500 1700 1900 2100
KB S /m

(b) FALFLHEEUR 5K B JE K R

K5 KFBORES RO . BAAAEH BUR K&

Fig.5 Relationship among the length of horizontal section, the

L

initial production of single well and the unit investment EUR

A (E 6).
XF A AT 17 E SR, R B IR R | i

A FE AR 53 JBE A RPAE, R T e fi, bk 2,
Ve FEUE AT Ty Ry, TR N T 248 B 1
KRG Ty i B AR A e R A JE . H AT E S8 Bl
IKAPFHAE R 1-1~ 0 22 2 5 Bl AR
BORA LRAE (A7), B 1-1 A 1-2 7= AOR
B hp, P @ R K P By 35 B 7= 4 0.75%10% m?,
AT R 258 5% & T 5) 52 4%, 2448 IRAE
W= P HE A, AR PR B T 0 X 21 A 22
TERZ IR T 1 BIAT, 09N FERF T+, E
LIS 7K 1y 44 e 1) SiE R 52 SRS, ARIEZ KB
RRESEIFEI 80, P AR BOIYP 27 0.48
10* m/d, R 1-1 AN 1-2 19 64%. a0 1-3
PR 2, IO K 01 2485 5y 1) AR D 54

N T REEAE R PR, IR MOEROR 22,
B 1-1 AR 1-2 19 51%.

3 FEBEESBRFAREARER

2019 AELIK, SRR ST RRE LA BT K xE
S AW R S R AR AT R S R R R, S TR AR
R RBIF AR R, 155K X HGRIE 2 At
AT %, HF 580 300x10° m’,



534 # %

2024 4F5 49 %

e

(a) BEaR1-1: “—p P, Bz et
RNRE, & IEAE IR

(b) B 1-2: “— o) R, JHEZ SEhT
RNRE, EEALE TR

() BER1-3: “— 73, I JeRF
RRE, BHAEAIEIK

(e) Bizto—2:

(d) BEa2-1 i R B 1E
FEHT, S A NIRRT

AT, SE PR IR e~ 1Tk

S (f) fao-3: =R, KE1E
JEHT, S A IR -1

bt
Bz 12
et T
B 1z
et Jed
B W
e et

(g) BB = B, L H2E
SKAE, AL A IRV

(h) BE3—2: =, R H2E
bt AL A N KPR eI Jeht, B R ALE KR~ -

(i) B33 = A THE, RIS

Fl6 KT B X e 8 Sl o Rt & AR

Fig.6 Schematic diagram of 9 lithological assemblage types of coal No. 8 coal seam in Daning-Jixian Block

e 0.6
= o4l
®
o2t
B

0

BEli-1 B2 Bii-3 Biao-1 Biko-2
K7 RT— B XARAEA G R AR
Fig.7 Production plot of different lithological assemblage

types in Daning-Jixian Block

3.1 MR-TEFRHAMERAR
DRI Z AR Bk o, B TR 22, 20 IRk
T LY N T84 5 R AR R4 L[] M) iR is 7 5d

EUPL PREBER SO RS T R T YR
JZ MY TR DU RS R AR AL 24 i m] 52 B A
AFITF KRB, BEZ5 I 5T Tt X7, b7 W o 552
PUATRI R TR “BE B, JLk i - TR IT R
TR DRI, T R R 0 20 2 TR O 2 ek
TFR S
300 PEH AR

DR = A ot — T AR A Bl RO, B =R
S AR A, D TR TR IR AR5 LR
A K SN B A 7, X e ™ AT B P A
FHU I, SR 2 b B i N T 44 ™ e, J AR 2 A —
PBEOE THY - 221X, AR AR AT, H i I — e fir
THYTEST R, BB R B, 1 5% R AEDY; H i g
RNHTTEA N T2 T 1) L S REETE A, T
[0 07 7 2 MK, B i M 5 52 47, KT ) 250N, i)



5514

TRRRAE: SRR ZHr AR GRS AOT K BE HA A 2 535

TE U IR GE, A2 B s R i 22,

PR, e TR U 7 4 R A, I SE
filf )2 BER AT (2 A5 RZIRE | &5 RS
2 ) M PR AT 2R AF (h i | DUR MR 3 3 451 L

JE I R TR AT OE 25 0F UL TT  REERE
FEIE) B2 MR T — 20l T IR 2 R Ot
e B M J3— TR I i A B A 3R R 23 SR A v
(R 2), &L TR X

x2 MERSETNIRE
Table 2 Classification evaluation criteria for “geological dessert areas”
At X I 2RAK [ 26BIX X MZX
HEE A Bixli-1, Fistl-2 13, B2, B2, R3-1, K21
R /m >6 4~6 <4
T IZ B IR A HERm - >22 19~22 <19
PEUEEIE/(10% m + km?) >17 1.5~17 <15
REPRESH ERA LS F &
i FEIX it AKX fiRrh . ARIMIX FER X
SRR EVIES o >0.98 <0.98
THUAR IV B2 /m >10 <10
JEARJE AR BE/m >5 <5
R F ERRE HEARE
TR 5 )23 [6] ] S] 22 /MPa > 10 <10
HEZIKFBE 122 /MPa <4 >4

K XHE ™ 29 OAKEHB T 1T 2RI, &
FEFE BT 90%, Hodh T8 A X 25 O, SEH H =R,
B 11.3x10° m’, 12X BIX 410, V¥ H S & 6.1x
10* m’, UESTZ PN TR AR A B
3.1.2 Yt s A

M2 AR AR I T b 2] L, Y
T _b A B i A E R, 20 i it R
IR 7= R I HE R 2, 0 S P WO TG 255 25 TR
JEGN AR T, AR & AR TR s 2 4
Dl

SR AR 2 R S A0 B 5 A1 2 ok S 1 5 ) i

BE 1 2Z 5, AL AE 2 A IR | 12 R IR
e AR MRS BORH RN — B s
BERI 5L — R BUR T, S I8 AR EE, ~F WA
I TR AR ) 2 15 TR AR, T2 I i B 5 AR S A Tl I e
PR, SRS Y AR B Y IR 4y
g, AR R Ry s AR Ry, A
BERAG ., P 22 R . A AR S, R, £k
SIS Ear/ DU SIUIN €S0 ST E i3 N/ e
BURHSHL, AR, | 75 I 22 M 3 T2
AL 7 TR AR, LA IR R (3 3) LI
IR

R3 KEHNEBEITNREIRE

Table 3 Evaluation and optimization criteria for longitudinal target body of horizontal wells

TR KA R 22/ R
T e s R e R L

(m’ -t E/API (us+m ) (g cm”)
>22 J A 2 1 <20 JeSEE L s >50 <60 > 400 <15

PLR T — o B2 D22 IR0 (K 8), % 7E
B 3~5 m 2B, A B RUE 2R, B AR
25558 /NF- 60 APL, B & 2 AT AR A B KT
20%, SR T 25 mot, BRI SR T 80%, A6
S, B RGNS, TVE KO B AR
3.2 BB EREAZERA
321 HEMBHAR

e 240 220 o 2 0 ) 3 R AT B 88 R B A 1 I

P m BR U TR RS B A OUAL TR 24T Y S, d
PRUTE b SRS AR AL RE P2 S 4R P e R =
WIRRTORL, (I RRARE L R AR . = Y
LR, SEAT/ NP L AN R U RO S 20
FEOPRIRBEH: | AR H IR, T Hs 4% B
I HERAR E SR AL, R B 2 RE RN 2 )2 LR s A
BB RE AL, M iR TR, v S E NS
MIEIEES



536 % % F 1® 2024 4E5 49 3%
M2RI/(Q - m)
e 0.2 2000
KTH/gAPI M2R2/(Q + m)
0 200{0.2 2 000 Cumulated
CALY/cm M2R3/(Q - m) | variables
15 6502 2 000:
CALX/cm M2R6/(Q + m) CNL/% o o o
15 65/0.2 2 000] 60 0 TAR LR BIER/N075 m? HER (m? - )|
~L_spmy M2R9/(Q + m) | DEN/(g - cm’?) ey e R s 0@y, e iy e
VR 100 100[0.2 2000 1 2 a moax RE|o 100 B E /% 0 30{0.01 100 50
/m | GR/API M2RX/(Q = m) | DT/(ps - m) wgg;sgg /m | b S ) T A L BgE
2135 200[02 2 000 600 10BN IA0 = 0 100 0 100 0 301001 100 50
| L AW
{ || {
i I\
\
‘l 4 +
EENEE 1
[}
. ’l I g
1 4 o
-4 = = — o2 il -
i + "’ L‘I 4 "’.
2140 i I 2140
| L4 gl Q
‘ [ i
’ )
\ L i Hal v ||
£ Ar,A,,wr,l? T _
‘ :‘ | / !
! :'!' L '\
+ + ‘ "’/ + \ ." 4 1
\ 15
| L)
‘\ |
21451 )! —
ry {
a' 1y | l | \\v i
N LA . [ [ [ [ [ [[]
T ] L
| B ( )
0 \YI)
'I 4 4 4 ‘ \‘ vvvvvv
_lf | K
'HR\Y ! Y N\{
! A \Yh
N, T
JJ! '. ¥
ZZ 11 A L\

8 D22 M R Db 55 i
Fig.8 Logging and core interpretation of well D22
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Table 4 Comparison of fracture prediction and pressure

monitoring of No.8 coal seam in D14-5 well group
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Table 5 Production capacity index and reasonable production allocation of deep coalbed methane in Daning-Jixian Block
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pattern optimization
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