%j}.\'ﬂ%“,‘g ,S gﬂ i‘i @ @ .- x

w2 (ORISR (Scopus) SR
COAL GEOLOGY & EXPLORATION

AT - FEXRREREHRE LZEIFAK
PURS /N =i 1l S I N V5 i

FIHASLC:

MAR, BRI, BRI, A% R B IR EIZE SUFIR R T 2 K7 9. 4 I3 575 B R, 2022, 50(9): 154-162.
LIU Changsong, ZHAO Haifeng, CHEN Shuai, et al. Acid fracturing technology of deep CBM wells and its field test in Daning—Jixian
Block[J]. Coal Geology & Exploration, 2022, 50(9): 154—-162.

TELR R View online: https:/dx.doi.org/10.12363/issn.1001-1986.21.11.0699

LT ARG I H A SO B

Articles you may be interested in

TR IX R GER I Z UL BUR 2OKP I M B PP
Geological adaptability of deep CBM U-shaped staged fracturing horizontal well in the south block of Yanchuan

b S . 2018, 46(5): 146152 hitps://doi.org/10.3969/j.issn.1001-1986.2018.05.023
e B 2 A AR ™ S PR 23 B B 7 4t

Reasons of low yield and stimulation measures for vertical CBM wells in high—rank coal

4L FH i 55 9. 2019, 47(5): 104-110  hitps://doi.org/10.3969/).issn.1001-1986.2019.05.014
R R g 2 S P L 1 MR 5

Mechanism and applicability of increasing coalbed methane well production by pre—positioned acid fracturing

HE BT S . 2021, 49(4): 153-161  https:/doi.org/10.3969/j.issn.1001-1986.2021.04.018
07K F AT HE X BRIGEZ T s 2R = ROR O Wi DN 3R AT 5 S

Analysis and application of key influencing factors of CBM well fracturing effects in Shizhuang area, Qinshui basin

T S H4E. 2019, 47(4): 76-81  https://doi.org/10.3969/.issn.1001-1986.2019.04.012
SRR HT A ARSI 2 O R T R sk

Technology and practice for deep CBM fracturing in eastern Ordos basin
4L FH i 55 9. 2019, 47(1): 92-95  hittps://doi.org/10.3969/j.issn.1001-1986.2019.01.013

T 1 R Z R S RE B4 R
Research on key factors of CBM well productivity in deep strata inblock of south Yanchuan
S B S IEE. 2017, 45(5): 48-53  hitps://doi.org/10.3969/j.issn.1001-1986.2017.05.009



E50% %o BHE MRS #E Vol. 50 No.9
2022 429 f COAL GEOLOGY & EXPLORATION Sep. 2022

XA, BOIRFUGE, BRI, 45, KT -5 B XU ERE SR E T2 Z B[], 18 M HUF S5 8%, 2022, 50(9): 154-162.
doi: 10.12363/issn.1001-1986.21.11.0699

LIU Changsong, ZHAO Haifeng, CHEN Shuai, et al. Acid fracturing technology of deep CBM wells and its field test in Dan-
ing-Jixian Block[J]. Coal Geology & Exploration, 2022, 50(9): 154—162. doi: 10.12363/issn.1001-1986.21.11.0699

AT-HBRRREHE SHRE L ZRIVHKE
KA, REE, RO, EIRES, TR
(1. FEEBAFEAT) Al IEYE, L 102249; 2. A @B EA AR TEAF, LI 100028;
3.HEOEEAERIRART FOARTELNE, 4L 100095)
WE: KRREREATRMEF S, 1206 EKE T EHRARKLE IR E R A0 T G454 B A & E
MRk, ARREEHREMTIREERERERK, ART-TEREAMAR 7, NZXREE S FTH
BB N FHAYA I RBRELTIRRATIEN, FRAEN R EHE RS TRiE, XTF
MEIeg Reh b At X3k 8 THEEAIE, REBEA “GHET. KRR, ST hBRRELY
HAR, FERAKFER, 2BEmY, THEFEN A6 YL, ATRHRILREFRALSEHK,. A
BEAAAREL NG RS, SRAN: WP 11 2 P48 FABRHE 204600 m’, HP 100 EFH
FRBGFATTEASTIIM/; 1 9AFKFHZEFEHFARS 11 7T m’, FKREELRA
FEHE. miREE)S A BN B A R EEFAAR, R pH TR ELRETHEKL
A 11~15 m’/min; R EAR AR S, BN —5RRBRRKE; REAKE E L F A B T
LRSI By AL, % R R iR R AR AR 150~250 mY/m; Rl B B3R Bk &R, #ldmit
FEENE, RACELRESE, FRARREBACEZL T2 A E A% R e B E MM 5 T IR BN E
AW IR LI T BAL L.
x 8 iE: hREiLERLL, RENEA, BRARKR; ¥k, KTFT-FERX3
FESEE: PI168.18  XEMFREM: A  XEHS: 1001-1986(2022)09-0154-09

Acid fracturing technology of deep CBM wells and its field test in Daning-Jixian Block

LIU Changsongl, ZHAO Haifeng], CHEN Shuai*’, ZHEN Huaibin®’, WANG Chengwangz’3

(1. College of Petroleum Engineering, China University of Petroleum (Beijing), Beijing 102249, China;
2. PetroChina Coalbed Methane Company Limited, Beijing 100028, China;
3. China United Coalbed Methane National Engineering Research Center Co. Ltd., Beijing 100095, China)

Abstract: There are abundant deep coalbed methane resources in China, but the coupling problem of coal reservoir re-
construction technology and deep geological quality conditions needs to be solved urgently. With Daning-Jixian Block
as the geological background, the feasibility of volumetric fracturing is evaluated from the perspective of rock mechanic-
al parameters of the No.8 coal seam in a deep layer of the block, and verified by the indoor triaxial acid fracturing model
experiment, in order to explore the coal reservoir reconstruction technology under deep geological conditions. Based on
the above basic research, the volume acid fracturing technology characterized by high displacement, low acid dosage,
and the moderate sand ratio is proposed for the No.8 coal seam in this block with the composite technology featured by
alternating acid injection, subsection sand addition, and variable rate injection. Field tests of complex hydrochloric acid
and sulfamic acid volume fracturing are carried out based on this process principle. The results show that the accumulat-
ive daily production of 11 gas-producing wells reaches 20 469 m®, among which the maximum gas production of 10 ver-
tical production wells reaches 5 791 m’/d. One horizontal production well has a maximum daily gas production of

11 000 m’. At the same time, there is a good correlation between the volume acid fracturing engineering factors (dis-
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placement, fluid intensity) and the monitored fracture area. It is suggested that the fracturing fluid flow rate should be

further increased, and the optimal fracturing fluid flow rate 11—15 m*/min. The overall acid content should be reduced

and the acid concentration should be further optimized. The low-density proppant is selected and the sand adding pro-

cess is optimized to increase the sand adding scale. Clean fracturing fluids should preferably be added at a strength of

150-250 m*/m. At the same time, the quality of supporting equipment should be improved, such as upgrading casing

steel grades and optimizing fracturing equipment. This study provides a technical reference for the exploration and de-

velopment of deep coalbed methane in this block or under similar geological conditions from the perspective of volume

acidizing fracturing engineering.

Keywords: volumetric acidification fracturing; deep coalbed methane; fracturing fluid system; well stimulation; Daning-

Jixian Block
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Fig.2 Description of rock sample cleat of No.8 coal seam
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Table 1 Test results of rock mechanical parameters of No.8 coal seam and its roof and floor
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Fig.3 Full diameter core assembly method
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Fig.4 Morphology diagram of cracks after fracturing of roof and floor composite samples
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Fig.5 Scanning electron microscope of No.8 coal sample before
and after acid pressing reaction
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Table 2 Fracturing operation parameters of deep CBM test wells
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Table 3 Control parameters of each drainage and production stage
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Table 4 Fracture parameters of J9 well
ik 2K /m Y5 /m H£98/m F AR Y /m
b= 393 25.0~30.0 142 —
JE 540 T4 s A 444 25.7 90 334
FE BB 434 398 — — —

i & 8 AT, R E S 19 F 20204 7 H

3 HEO™, B8R RBU WA R R AR, B

SRR 117 m, (RE I Bt LIRS s 9
P L

12 000 140 130
PR
1a
POkl 43 >
10 000 - SRR Lo
130
135
8000
fon 425 & ©
< 6000 0= {532
18} 8 £
r % |,
ER 15 £ G
4000 [ [
15
10
10
2000 |
m | 5 | 5
. 0 )

0 100 200 300
HERMSF)/d

400 500

K8 BURSUKFH J9 HHER Lk

Fig.8 Drainage curves of well J9
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Fig.9 Correlation diagram of construction parameters of acidizing fracturing process
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