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Fig.2 Correlation between resource parameters of No.3 coal seam and daily gas production

22 BREBEMEBREE.EHIER
IR JEE R R R AR R S ) IR S A
W R B R S P RE /NI S R R L R R
K I SRR A R RS TR T
WFSE DX N 3 5 2 T8 8 A % 2 K, — M A
5.0~8.0m Z 8], K 6.0m., k F o HAELK
INVARSERBON 0,14, HEZEE R R B ALAE 3 50
THEAEE —ERE HIE BB /NIt AL 0.2~
0.8mzZ 8], -2 L 4 0.45m, Je b b RAE 4% ~
10002 1), BT IR 53 77 34 126 ~18%
Z I8 P32k 15.0%,

23 RESSENMFRFE. REHER

ST IR U R B R
SR L DA RO — e

7000
L ]
6000}
5000} o
4000 . ®
3000
g0
2000 e -~ ¥ .
- > °
1000 . i Lo ‘.
X e XL .
% 0.5 1.0 15 2.0
PHIRFFEN(x 10°m?/km?)
(O EILES S SNEREa# o 5
3000
S 2500f b
£ 2000} .
i)
gj 1500 '.
Z 1000 {
u ° s ? o
B so0k . /—'r.' '0.'.
,.//. ..i.b?.."
() L L 1 J
0 5 10 15 20 25
ERE/(mi/)
(SRR SEYHPER LR
X&R
5.5~19.5m%/t Z 8], 3 14.8m° /t. ettt kI, 45

AEKTF 15.0m° /t B, P H =S8 K F1000m*/d,
BRRKHZREKRKT 2 000m’/d; Y& &NT
15.0m* / B}, P2 R B8 M EARLE 20, K 2(d ],

3 P BRE A AL 1 R E A

3 SRR T IR AR AL RS R B R E AR R
A 3E X A 2 AT R R AR AR B E R
WHES A e B Rl KA. RO B E S
WIHE K B R AR RS w9 x5 PR . H AT TF & IR
FELLE I F RIS KK R AR AT AT
TEAE R T LA A= SR N 22 R
30 ERELESERYURSN

PLAE 43 BT P 2R 205 R o B 2 o %o T 249 L b



No.8 FLF A THE SRR OBREA TR ILAE L0 1201

BB T A S RO R B R R AT 4 A A e
AR AT TR G0 A SO 0 BURY R 5 £L B =
T BIRD LY | BRLA JEE VR N B JE B b i 4 A
SRUHEAT T .

Geit & S FLBREE — R AE 5.0~8.1m Z[H],
R 6.07m, AT RECN 9.42; P RP e — M AE
11.6% ~21.9% Z [, F ¥ 13.9%, 28 % RN
117 B 8 FE R i — AR 52,27 ~112.27m" Z [A],
V15 7% 83.66m” AL S R AN 3.35 5 B JEE T AL i
— A 6.16~10.11m’ Z [A] ,"F34°H 8.15m" , AE 7 &
Boh 9.60, LU 4 ASZ B0 H 4 B 0 B X R Y
JEZ T 2B RO B A8 B3 6 )2 0 8 b 2 5 o
2 Tl 2 0 22 B R 6] 9 A8 AR RRAE , X 2645 fk
FRIEJE R 24 2y B8 T 8 S HETNE B R4 12
FRAE RO Z5 A B, Fie B8 R 240t T2 il 6 S [R) 28 16 4%
TIE K 53R 5 25, 43 ) o0 T B AR E B LT R I Bl
e AR A I3 BRI AR e A, R ) R 2 it 4k
Ui 3 e AR R S A R R AR R 2 BT
TN T B RRE RRUT [ I h A R A o R R e AL R
IR Z AR AR TR e 2

NG IEY B SR = S o N i P O 7
ERVERSI N 34 B, i 51 %, 3 H P2 R ak 4 A
TE 200~2 600m’/d Z ], F-# K 680m®/d, ;" &L
RUF TR AR E S 10 1B, 5 1520, F 1
H =5 & 4 i 76 250 ~ 1 050m*/d Z [A], - K
600m* /d, = R BT 5 2 AR e YR 2y 2 AR 2
SRk 22 B, 33% R H PR R A A AE 160~
800m® /d Z [a] , 444 350m® /d. = SRR — M.

W N OF D

x2 ERHEERR
Table 2 Fracture curve type table

gk

RS HBENIY | EROSCR

P o |— i
r‘JsrﬁwwuLm»| e J{fﬁﬁ Bk
RS | ) — | — %

g e |B . ]
kGt (— ) |

32 WHEMERMRERS R

JE 2R EEZHOR th Z N R IR 7E TR
HERMPIRATT  RESHEEZET RN R,
LR TN R S5 HA L2 P o 3t 7 g S 5
2 T P P A S R R
3.2.1 ARG A AT B M om

WA 2 40 2 B2 A R 1O 0 R e A A [ A

JEE Y AR VBB IR M 91 1 R A B8 1) AN ) /] ARl 43 Sy
JE L G AR R LG R OB S5 R R BEAR 5 M L B
T 255 Ky e DR 34 o,y D 5 ) ) B e 5 A R
SHRBE AT AL 555 I T O P U B B R . TR TR
ZERL R AR AR R R R RN T T A5 T AR
IREAAR 5 40 S5 2 B 0 Hh R [ T R il R R AE 0

AN TR A 25 g 3R B L AN [R) A 00 O e iz, GR .
RD.AC, CAL il J ¥ 4 A [6] #8 B2 19 42 4k, Jt H DA
CAL £ A8 fb d5c R s . B2 9 2l ™ &, Ut
A AR 235 ) 10 IR 8 72 i, CALL ) H g 37 i K, T
ZOE N T EREEK BB E, R UES8E
Ao RO R 2E

J A — R R G S R IR A2 B A O i IR AR
RN, 3 SEZEIRY R — KA 0.49% ~
14.78 % 22 18], S 6.14 %, JE 24 il 26 25 70 3= 2 1),
TRERE BURUT BB B B F2 . fE R 2 T 0t AR
o B B AR B, BB T e 24k L 7E
S 01 e AR b T 2R R PR R B R N IR
W B A5 Ak, 22 T 28 4 A L 2% v AS BT 1) 1) 32 i 4 i , %R
WA VIS REE ]y &, B I B R H ]
H 500~2 600m’®/d, 4K 650m°/d.

R — BE b 25 44 Ry 2 O R 22, 08 Ak 4 4 1 27 44
WK P REY AR L 3 SRR YRR
3.0%~29.1%,F¥ 0 13.2% ., JERML FEURE
JERSE RUVRNE B B F2 . e R TR 2
TV Y T I e ek e b s B b, R — B
A i RS B T T R R K 2 A 1) G i B
Jo& RIME , T A RO BRI K g% . A7 IR I H
FEREAE 160~800m® /d Z I8, 344K 350m° /d.
3.2.2 W B B MW

W7 )22 2 368 B Jm 340 1) JE J JEE B IREAAR 5 ) LRSS )
VR B R A — R AR A, T T R e B % )2 A it
TR AR . W7 2 I 2 AT R M 1 5 e R R TR
P 02 M L W BE ) RN L RS W 2 R
BB XN B R W S R & ) NE JE )
(=7 Sk IE T J2 5 A8 AP B 3K 8 17, 5km, fie KT 268
it 200m; [AIE, AFF 5% X9 B A 2D dE /N B 2 L G
M3 NW [ #1 NE [1] ,

S 3k W7 )2 R R O B A Sk T B G )2 L W2
B 3T P S S M IR R B R B R AR AR 25 L BREAR 2
A 2 B D AR 45 ) 0 JBE i 5 4 SR T S T
%, 2 2 2 A0 D) vy e A e B R 3 A oy L TR
it T FE h JE i TE A SO K8 . R A e 2
i ES R TR (DAY S Wi s 2 N S e o R /1 SN



1202 X R A

H

A Vol.29

W72 B0 K L EE Fff 3 R 0 AR b SR R =
HEA R R AR A RO SE . BE & R K2
AT B 5 398 A T 2 5 e 2 1 A8 /N

AN R RS 396 T )22 XoF 6 )2 T S R AR S )
FEEEANTE] . X T & B AU A /N i 30 7 )22, 3 56 Ak
BT O I 2 AT I P S e R N, O T RS A K Y
T2 BT A2 BT R 9 AR TR 3G i, 082 A
A TS DR AF SR AR 2% . T )23 B O i 2 i 2 2 A
FHRT 5 2%, D AR R R — i, BRZ H =R S
S T 22 T B 2 DR /N SR AT L R, S 2 H  ARE
e K H 7S 5 R W2 T S KN B IR A OC O6
R YEEE KT 400m B, W72 5 00 53 AR, H ™
e IR BRER A&
3.2.3 M AT REENZ N

i1 7 A2 B ) o 0 L AR e Y
e b 1 ) 5 A7 W78 AR 1 A Bl A ] A AR 1 N T 2 A
O N LS NN A K 2 PN B 3 4 S AN 7]
1t BE T EL S e o it 1 3ok R v R T B RN S b
FIBY KNG TR M 5 b s S e

by )23 Hh B 2 A T i ) 0 g A 2 AN AKSE R T Y
SN IPRET o ME T E A N ) FER A
)R Ty KOV R — BB A3 R ] )3
A R I 52 48 365 32 352 0 7 A B AR 3 R T, 2 A4S I )
—REARARSE, N ) EE S O, MR R
MRS . KO Hh R g I M R Y BG4 K,
B M A N SN 2 ASKE R R S B oK
S-S RO A BEABARE 2488 ; Y m] B 1 KT 2 KR
N 7 R 245 B R T B A% T i AR R AR 2 4

HEST BT IX N ) 5 R OC R AT LR B A
600m LAV s O == 60 == Otain (Ghuna. I KIKF- F2 07
1o, NIEM TN ST 500, FER/NKFEF NI HEZE
b TR 3 43 A X, e /N K F 0 J1 /N T 12MPa, R
ZAM LR R LT AR E TR R s B 3 A F T
ZLHE Y T i FAE Ji2 , R 4 4 DK O 85 ok 32, R 24A0R
B FE 600~ 900m Z ], &b T~ Hb JZ2 I g 3 PE AL R
ZA £k 2 RUAH X &2 245 76 900m AR, 60 = Ghmx >
O hunin » JHEJZ AL T H 155 107 7 43 A1 IXC, B /N AKSF- FE N ) R
T 20MPa, s 24l 2225 AU L) g He F2 e AU RN 3l B R
Fo, R EERE K, R S DL AR B A% ) £ AFF R
IKTBE I J , R 4RO 22 (T 3)

4 R PR 1R

MR AT SR AP i R A e T o8 R R
SRR Fifp W HE H 5, 7 U 4 2 TR 0 A 2 0% 5

JE g o A i R AR AR B PR R AR . R AR
HE PR R AT R e T 2 R A ORISR R e s <
70 FL 8% BT 6 R I i FL R TE H L2 R B R/
RHE S, T B e =1 B 97 % 3 LR xf o 7 R D) B
RTB B RN R R i 5 2 A0TSR M A
J5T PR Syl i L 2 3 A8 AR SCAE 20 A I i L D
15 8 HH LR TR B

F ) F1/MPa

10 15 20 25 30 35

2000—2

400

600 e

800

PR /m

1 000

* S/NEN T
LIy NES V)|

A BHFWH

x fBZEN

— RGN ERN )
— RGN ERN )
— LG R ERN T
— AR TN )

B3 3SEERERSHMNAXR

Fig.3 Correlation between depth and principal stress

1200

y=44.386x+18.535

R*=0.890 8
1400

1600%

of No.3 coal seam

4.1 [&fELE
I it L /IR R R0 )2 BB 1t 19 5 55, A8 1R I i
Ll J Wl H 55 i ) M )2 BE RN SR BhBE T, R T
T3 BT 8 LA IR U 3 AL 55 T I AR R e T
SHTIAR 3 S 2 o 0.2~0.8, ¥ 0.6,
RERER R . HEST A LSO H AR O R B AT L
ARG I A LR, P H R B, P
BHMS KT 1 000m®/d I IR 4% L KT 0.65
Ml Aig E /N T 0.4 B, M SRR R AR 8255 L R H
SEZH/NT 200m? /ALK 4(a) ],
4.2 BEX

BB ERBERI LA R AR
Z— RN e g HE oK B R M 5 RN A/
JEREM AR R R X 3 SHIZFERBERN
(0.08~0.30) X 10 *pm’, )& TRBHZESME)Z. H
RRUUREWEE (PO TN @ TR U N NI b & (& 1 oy
B 5573 H 7oK i 6 R R R 3B T X 2 AAT
SR 1 5

K77 K AR B A8 B R B R R 22 N A2 Y
FEK R . TR BRE A RO B A 7 2 LA )2 R X



No.8 FLF A THE SRR OBREA TR ILAE L0 1203

77K B s 7E AR A I PR AL A B i R
OREI o 02 O R 30 2 A UL AR 25 B9 A O B B
KRG RS IRAEZ B B R IER R R BIKR ™
IKARBOBR R B B RO, R By ok
FEKIR A IR R B B R

TSR RR WF5E XOK ™ K35 B — e o3 A1 78

1600
__1400f o
z .
T 1200} P
& 1000t
%rL’ 800 - .,
= 600} A e D i
N ° o o
3:1-?— 400 e e
200F e o2 % o: O
0 1 1 : L 1 L Rt 1 L 1
0 0I 02 03 04 05 06 07 08 09
i dad

(@It 5P HP R R

0.08~1.36m"/(d * m « MPa) Z [d] , F-3J{H }0.47m* /
(d » m + MPa) , % W] L 45 12 385 8 AR BAI  HF K [
MEFE R, 38 ST K PR K FE BRI Y H PR K e
F BT LA Bl A K 7 K 8 B B L 3 H oK
RN R B RKER I H K &N F
S5m®/d AU HIIF = K K LE 4(b) ],

or R
s 5t .
S 4l
T .
% 3l . c-— -
ﬁ‘\ o o ° Potad - .
I 2 o o0 e, °
:,?‘ ¢ _"‘o“.. ° o ©
H_ 1k -“_;—‘:: ® o °

) ':o..'. ° .

0 01 02 03 04 05 06 07 08 09
KR [/ (d-m-MPa)]
(bRF=RIEEL P H K ER A

4 3ISEERBUSHSHTSEXR

Fig.4 Correlation between admissibility parameters of No.3 coal seam and daily gas production

5 Hir

(ODBREAFRFEAR AT —ANAREZT LA
FFRMALey TRk Ad, DJC B3k 3 FHEAF
BFFE— A (0.45~1.83) X 10°m®/km*® Z 1], F
¥ A 1.30X10°m* /km”, B F R FAERXT 1.2 X
10°m’/km” B, F¥ B A ZE KT 1000m’/d. kKK
BEAZXT2000m’/d, 3 5HERERAT B
BN AR ER T RER DG LA,

DR 5B HELABEBEX L P THRAETA
FTHEEFSHAEZAZRRIF . GELA AR R
RZAKEARE T R MR Z 200 WA B E It
LM Aot B 1 R F b BT i o) 2R
B,

(Dt BA TR ETE & A 0G4
b R, S KT 0.6, R ZRIEHKXT
0.8m*/(d » m « MPa) B}, B4R He K EAA S E 5,
AR BT,

2 % Lk (References)

[1] Tao Shu,Tang Dazhen,Xu Hao.Analysis on influence factors
of coalbed methane wells productivity and development pro-
posals in southern Qinshui Basin[ ] ].Journal of China Coal So-
clety,2011.,36(2):194-199.

BRI L 37 S5 000, VP S 50 R SO e R A TR R 4 B
KT 2 4, 2011, 36(2) :194-199.
[2] Zhang Peihe, Liu Yuhui, Wang Zhengxi.Geological factors of

production control of CBM well in south Qinshui Basin[]].

Natural Gas Geology,2011,22(5):909-914.,

SREAL L XVER W, EIE AR AR T AR P B 4 BT i 0 K 2 e
R A P e b B R R A ST L)) R AR R BR A
2011,22(5):909-914.

[3] Shao Xianjie, Wang Caifeng, Tang Dazhen.Productivity mode
and control factors of coalbed methane wells: A case from
Hancheng region[ ] ].Journal of China Coal Society, 2013, 38
(2):271-277.

B, R R 73k w4552 TR 7 R A 2 K s
B Ll kst X O [T ] R 2 4. 2013, 38(2) : 271-277.

[4] Pan Jianxu, Wang Yanbin, Ni Xiaoming. The relationship be-
tween resource conditions and CBM productivity of vertical
wells:Case of Fanzhuang and Panzhuang blocks in southern
Qinshui Basin[ J].Coal Geology and Exploration,2011,39(4) :
24-28.

WA, AT AR N A R AR R R B R OR
F—— LA 7K 7 bl g B 0 X R A ] [ ). S b T
WHR,2011,39(4) :24-28.

[5] Wang Xianghao, Wang Yanbin, Yuan Jun.Study on relation-
ship between coal bed methane resources deposit condition
and vertical gas well production capacity[ ] ].Coal Science and
Technology,2013,38(2) :104-107.

Frm i, B, 8, AR AR R A 1R 5 1R EOE Ak
KRBT LIRERBE AR . 2013,38(2) :104-107.

[6] Liu Shiqi, Sang Shuxun, Li Mengxi.Key geologic factors and
control mechanisms of water production and gas production
divergences between CBM wells in Fanzhuang block[]].Jour-
nal of China Coal Society.2013,38(2) :277-283.
XTS5, 2 AR, A5 B XU R SRR 22 S R
M ST W DR 2R B A R LR (D) B B 2 4l 2013, 38(2) - 277-
283.

[7] Zhang Diankun, Wang Shengwei, Li Mengxi.Geologically con-



1204 £ K & W % # = Vol.29

trolling factors on calbed methane (CBM) productivity in and law of geological structure affected to production capacity

Jincheng[ ]J].Natural Gas Geology,2010,21(6):513-517. of coalbed methane well[ ] ]. Coal Science and Technology,

ki, A A AR S IR I BE A S R R 2003,40(9) :108-111.

For I ] RS M BRFL 2, 2010,21(6) :513-517. XD AR R BB S TR T AR ST 7 4
[8] Hu Qiujia. Li Mengxi, Qiao Maopo. Analysis of key geologic HLER S A ()] R Bl 22 R ,2003,40(9) : 108-111.

factors of fracturing effect of CBM wells for high-rank coal in [13] Ni Xiaoming, Yang Yanhui. Wang Yanbin.Study on gas pro-

southern Qinshui Basin[ ] . Journal of China Coal Society, duction and water production characteristics of CBM vertical

2017,42(6) :1506-1516. wells under multi period tectonic movement of un-develop-

SARK 5 AR L T I L A U0 K ZE RS ER i B R 2 SO R ment fault in central south Qinshui Basin[ ] |.Journal of China

ZARCR IR b I PR B 43 B (D] B e 2 4, 2017, 42 (6) 1 1506- Coal Society,2016,41(4) :921-930.

1516. 5L /N A H L E B L S50 T R TR AN R B X 2 I i I8
[9] Liu Yunliang, Zhang Peihe. Analysis on production dynamic SIVER T HZ S EH =K = R LT ], B ok 244, 2016, 41

and main controlling factors of single coalbed methane(CBM) (4):921-930.

well in Liulin areal]J].Coal Geology & Explorations2016,44 [14] Wang Dan, Zhao Fenghua, Sun Junyi. The influence ground

(2):34-38. stress of coal reservoir in Linfen block on CBM production

Xl 25 5%, 5 B a0 MM DX 2RI R S K I [J].Journal of Yangtze Unversity: Natural Science Edition,

B LI 0 5T 5 D4R, 201644 (2) - 34-38. 2015,12(14) :20-21.

[10] Wang Dan, Zhao Fenghua, Yao Xiaoli. Analysis of geological FFF R MR S, 5 I Uy DX A 22 3 L ) o I S22 1
factors on CBM productivity in block Linfen[J]. Special Oil MR KRILR A A AR RT, 2015,12(14) . 20-21.
and Gas Reservoir,2016,23(2) :1-5. [15] Han Xianjun, Yang Jiaosheng.Coalbed methane deliverability
FFF L @R AE Wk e, A I U X B AR 2R e M BT R IR &R characteristic and its controlling factors in southern Qinshui
SR L] R AR A, 2016,23(2) ¢ 1-5. Basin[ J ].Science Technology and Engineering,2013,13(33)

[11]  Yu Jie. Qin Ruibao, Liang Jianshe. Sweet spot identification with 9940-9946.
well-logging data and production prediction for coalbed methane: B B AL A B A 0 K A3 Bl R T 2 ST BR R R BG4y
A case study from southern Shizhuang block in Qinshui Basin[J]. BrlT] Rk AR 5 TR 2013, 13(33) :9940-9946.

Xinjiang Petroleum Geology,2017,38(4) :482-487. [16] Xiong Bin. Analysis on geological factors of single CBM well
RALFEH T, R, R ST I B productivity in Zhijin block[]]. Reservoir Evaluation and De-
U= L 7K £ Al T DX Sy 81 (1. B St 9k M 5L 2017, 38 velopment,2014,4(4) ;58-63.

(4) :482-487. FE . U4 DB M 2 T 7 i 5T B 3R 23 A7 L ] R

[12] Zhao Shaolei,Zhu Yanming,Cao Xinkuan.Control mechanism M5 A& .2014,4(4):58-63.

Analysis of main controlling geological factors of production based

on “three qualities” of CBM reservoir

Guo Guang-shan ,Xing Li-ren, Liao Xia,Jiang Rui
(New Energy Research Center s CNOOC Research Institute sBeijing ,100028,China)

Abstract; The resources,reconstruction and recoverability of coal seams are the three key reservoir qualities
(TKRQ) that affect the capacity of coalbed methane (CBM).By comparing the production data of 67 wells
produced over three years in DJC area,the relationship between TKRQ and well productivity is analyzed in
detail. Then, the main geological factors affecting TKRQ are analyzed as well.As the results showed,in this
area; (1) The main controlling factor on CBM resources is gas content when the abundance of resources is
greater than 1.2X10°m?/km?,the average daily gas production of CBM well is greater than 1 000m’/d,and
the thickness of No.3 coal seams is stable.(2) There are five fracturing curve types,where the decline-stable
type and decline-wave type are better on gas production. The properties of fault,coal structure and crustal
stress have combined influence on the reconstruction of coal seams.(3) The recoverability of CBM is due to
the ratio of critical desorption pressure to reservoir pressure and permeability. The CBM well is easier to
drainage and high production when the ratio is greater than 0.6 and the water production index per meter is
greater than 0.8 m*/(d * m « MPa).

Key words: Three qualities; Resources; Reconstructive; Recoverability ;DJC block



