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and research status of drilling fluid technology

YAN Liangliang', MU Zongyang”, LIU Xiao’, YAN Ping’, ZHU Shaolong’, AN Yuxiu'
(1. School of Engineering and Technology, China University of Geosciences, Beijing 100083, China; 2. The Third
Exploration Team of Shandong Coalfield Geologic Bureau, Tai'an Shandong 271000, China; 3. Petro China Huabei Oil
Field Company, Rengiu Hebei 062552, China; 4. Downhole Services Company, BHDC, Rengiu Hebei 062552, China)

Abstract: Due to the unique “three-low characteristics” and dual-pore structure of coalbed methane (CBM) reservoirs,
they are extremely prone to irreversible damage such as stress sensitivity, water sensitivity, and solid-phase invasion
during drilling, and face severe risks of wellbore instability. This paper systematically analyzes the special physical and
chemical properties of coal rocks and their specific requirements for drilling fluids, and deeply expounds the damage
mechanism of drilling fluids on reservoirs and their impact on wellbore stability. The research progress in CBM drilling
fluid technology is mainly reviewed: for reservoir protection, core technologies such as low-density drilling fluids, strong
inhibition-plugging systems, low-solids/no-solids drilling fluids, and degradable drilling fluids have been formed; for
wellbore stability, anti-collapse drilling fluid systems based on multi-component synergistic inhibition and high-efficiency
plugging have been developed. The paper summarizes the current technical challenges and points out that future research
should focus on geological adaptability, intelligent-responsive drilling fluids, high-efficiency environmental protection
materials, etc., to provide a reference for optimizing CBM drilling fluid technology and improving development benefits.
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Fig.1 Comparison of stress sensitivity between

coal seam and sandstone core
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Fig.2 The coupling diagram of solid phase
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Fig.3 Fitting curve of water content and

uniaxial compressive strength
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Table 1 Summary of reservoir protection drilling fluid system
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Table 2 Anti-sloughing drilling fluid system summary

TRR KM K H A/ BB YE PR TR A
ZIouthEIB  ERCEM R B A LK RO BRARIE R YT R R BEEURZ Rl R R
k&R Bl 3 311 | 15 B2 - 47 77 B R AL A B >3 (<<10%) , Bi %
SiR - BE T 2 58 B4 RORFEA
SREFIEPERS B 3G CRPA (28 & REFIEFHCRBIPMECE & KA LR mRAILgRz
k&R I~ BTN TR T TR UEVF, 2 vh LB I B 3l i, 3 5 B &5 1
HRY) H
RAEYINE S0 TRAGYOEEMER SRR RSB AL B AR AR K BRI
Bl 5 1 2 pU% ) = (S
WK IRk Ve BT A — U O[5 FA FOBE 19 0 B IA SR B, B AR BB 4 B
IR Z 15
RS AR % B B R HV- EEA S R BRI SR DR A A X 15 5
(U CMC (J8 4% 3 A2 1 — 3 5 47 BE 1R BE W, i IR IR J2 5 4 ik e v M IX TR

i i)

B itz B2




W53 21

e G A )R UK JE A RN EE SR AR BT BB R TT 7 R 31

FLA) b, #E e T LAR RIS TR SO BE AR E Bl
W 8 B Uk DF B AT B A P R RE T, AT A
BB 1 BE A o I I 5T O T I 2 e 3 R
Ay 7 5 0 D O 9 BE G RCR Ay B e 1 T R
BTSRRI AL TR

WIS TR TR AL A A B R
B IR U BB Y J5 1 By LR R DY i A DU R Bk
ZLEE T B PP 7 5 R VR BB RICR . ISR,
fik A W3 7 A 15 RE 7 - BEJE Al ORI B 1 B0 AR D8
BF L B 1k B R AR A [R) I el T R AL S Bk
Je BE BT AE)Z IO A AR B O T SR
PR L R TR R (EHRT Y JE
L TR E BERE N S8 A 0 B AL U Y BT R
2538 R AE AN () 5 B R R T B4 3O R A T SRR
B2 AR 22 T U ) A R, B T
RS0 A A 5 3 By 5 R AN 9 BE S R A T
Ve T LR B 58 R R QSF T, RGERL XKL |
B IE AL 22 2 R (B &R rh 22 o0 Ak BRI
(R B A 2 B E PEATD 7 SR 3, HEAE A B3 1 el R
B R At a i EZ MR R . F T
SR T S VRO 2 T IR A AR R B R R R
WL, I 38 2o e I BE BB By 1k B I A R i
KRB AHLZ o % BRI B AT R B A ™
BEJZ P R S8 R PR R AR AF T B R . B
Te B X S A LV 2R R R BB
JEE A5 1k 25 By ¥ B A AL i A T B ALLA T ST
A B IRV IR LR S TP BT RR T R R
[ U S R N A e U S B
CRPA, JF L i HAb £ 35, e M Tl A KR
FET L 7 2 2 ) o e 0 R B 0 Bl R &R . JE R
GE R T 5T B AR (L J5T 1R) R4 5 0 - BHBIE 1A
F M) BAT 7RI S, A ST B 7 12 0 A
I ST BIR R E R B M A R R, 2
TR X O )2 AL R R AR A L, B T
— P K Y I, A Al 2o A e e g B 7 30k
FEE A B RS BOBEZE  EAT I B 35 . 0T T A
RO V2 B0 B e BE R B S AR B B T A A (HHA
RO 5 E— 0 i B A 36 o TR R A5 B X0 K
FHAREAR B 2 O 2 P Al T DU o 2 [
FH A% 0 B 2R & DB T WA AR 3 e 4 TR
B 4 RE M BE L 45 HV-CMC f Ak W M 5 B R
BEJT, WE AR T B e 5 PHE XU o %0k RAE R

DX B 15 45 M0 J2 Bl v B AR e 0 B PR A
0T S JE ) v M DX R TR AR M SR O BE B 4 B )
T8 G A B S R L R R S SR
e 41025 17 A B T s 2 A R R R IR B 45 o
BliE AL, LSy o BT - TR 2 A B
AR EER UL 2 R AE RS HNE,

3 #Hig

FLER TR SR W R ST B R AR T
JEDRAP R I BE RS AE WO R AZ O X, 75 1 AT 4598

(D) BEE A2 MR IR AL K2 HER T .
Sy YH R LA R S 2R AT HL-TE LA, B T
B I R 2 ARG 5 B2 5 A o e R e 3 AR T
AH /AT A

(2) B - W0O0F T2 A 2 1 2 450 3 P ) A0 4%
IO ) SO F KB E (B 8 Wk AR ik /73
3% JE AL ) T AAR A E CRB W WI R FRE R
FrdEFEFLEE) o I BEJ AR I Bl B I WORAE TR ) R
Be (75 % 1 2 3 A0 08 WAL~ A F K Al I 355 4
5 R4 ) St [R5 2

(3) ML= B WH AR I8 M R A & L =
R 37l S A AR A 2 A B0 9 I 8 B O R DA I
B TR 22 , 5 410 ] — 5 3% 1A 28 LA EL TRl i R L 2 ik 2 0
SR 7K B0, A6/ T 1 AR L2 AT A B O 0 DA e K PR EE
ol A 1] AH 35 € AL 2 5B o B 8 Bl AR R R
TE T 22 U Wp IR 0 36 e e 20 4 410 ) 550 40+ 285
KA, D0 o 0 3 ) Uk 0 R A R R EUE
DEDE I 9 BE SERENE IR LUTE B P AT SRR

4 RE

LRV R Z R I MR R B 5T S SR, A i
XA 2% 5 2R AR TR BOT R ER T AR 4 4 XU Bk
i, AR I RAT LU B R 1 1975 1

(1) e M) 7 PR Al B AR o JF A% I T 36 8
Gl B2 Ry R A A PR T 8T UIAE 1) B A -
Wi 157 BE ) B4 RE S BE A R SRR AL, M B A
A FIWE AR AR AR IR R . L
ARG AR A T B IR X IR s A AR A B F
RE T, LA J2 B4 5 O B A AR i 5 B O
R RE AL O AL TR 4R B S BER AR

(2) M JFOE Be Pk i TR B 424 SR e . TR
K-T1- 2 GG RT3 X (an



32 BhiR T 7

202643 H

RAGU S R SRR 2 ) 0 i3 IO 0 30 358 T 9 S BE R AR AL
WLHLBEBIE ST o S 7 fl A G B M S TR S RO
AL RLRY I K R T JRUAL/ BE B DO U R
EIEPIRI S a2 WNEST R M €T (I DB L
FRORS AL DT ) BR T S BL —IF —RT R R — B —
A E

(3) & (2 1o 0Bl Wb R A5 4 2 10 B0R 2 R
L 40 10 8RR WRE R SR R BT K D TE T R
0 13 2880 20 OK 2 B 38 0 R AE AR e 22 RS AL 2Rt
P 265 v 659 P AL 1 R 290, 2 0 Xk A2 2% 18 VA 0 ) PR
B A B HE R T 5 T A v RONT 5 B4R 1) A R
CHIGE B4 A= Wy I/ B3R ), S Bt T W 5 B ) (T G
REW) M EMRE R, 0 RS AR B SR IKE
AR ST R B T AT AR IR AR T B A W R A
o P RE R DR A BT, R Sl B 050 A 500 /N Y 4 (8 B O
BARR  SHEAT T RS K e

5 % 3K (References) :

(1] A, B — 20, 55 A2 DR 4P Bl R R B 5 i
[J]. R TIE,2024,44(10) : 182-194.
BAI Yang, WANG Luyi, LI Xiang, et al. Research progress of
drilling fluid technology for CBM reservoir protection[J]. Natu-
ral Gas Industry, 2024,44(10) :182-194.

(2] ARAGE. B, 05 LM, 25 MR KRB IR A B o i 55
RIERTFLI] ARG IT & ,2019,46(3) :433-442.
7ZOU Caineng, YANG Zhi, HUANG Shipeng, et al. Resource
types, formation, distribution and prospects of coal-measure gas
[J]. Petroleum Exploration and Development, 2019, 46 (3) :
433-442.

(3] Wi fl, ZHEE , HEH,F REEZ T EBEARIRSE KR
R [T] AR, 2022,47(9) : 3212-3238.
HUANG Zhongwei, LI Guofu, YANG Ruiyue, et al. Review
and development trends of coalbed methane exploitation technol-
ogy in China[J]. Journal of China Coal Society, 2022,47(9) :
3212-3238.

(4] EWEe, 200, A, 55 3 [ AR B 60 2 SO Hb ST i 58 4 5k
[J] MRl 34 A, 2017,45(1) :170-179.
WANG Boyang, QIN Yong, SHEN Jian, et al. Summarization
of geological study on low rank coalbed methane in China[J].
Coal Science and Technology, 2017,45(1):170-179.

(5] WAl ~F Bh/NEE . 12 0™ ol A e BURR AN R Bk JR (],
WAL AR, 2016,44(1) :24-28,46.
YE Jianping, LU Xiaoxia. Development status and technical
progress of China coalbed methane industry [J]. Coal Science
and Technology, 2016,44(1) :24-28,46.

(6] BFIEIT, Ak , X K4, 55 . F IR 2 A )2 W 78 BUR B & i s
HLT]. M TR 41, 2001, 20(1) : 56-60.
YU Yuanjiang, YANG Qi, LIU Dameng, et al. A review on

studies of coalbed methane reservoirs in China [J]. Bulletin of

(7]

(8]

[9]

[10]

[11]

[12]

[13]

(14]

[15]

[16]

Geological Science and Technology, 2001,20(1) :56-60.
ShiJ Q, Pan Z J, Durucan S. Analytical models for coal permea-
bility changes during coalbed methane recovery: model compari-
son and performance evaluation[ J]. International Journal of Coal
Geology, 2014,136:17-24.
B N, AT R R AR A A IR R
TR ——LUVR T -3 8 XY [T]. 5 0 575 845,
2022,50(9):78-85.
ZENG Wenting, GE Tengze, WANG Qian, et al. Exploration
of integrated technology for deep coalbed methane drainage in
full life cycle: a case study of Daning-Jixian Block[J]. Coal Ge-
ology &. Exploration, 2022,50(9) : 78-85.
ZeE W s B R AR AT e 5 RN A R e
[T 2441, 2022,47(1) : 371-387.
QIN Yong, SHEN Jian, SHI Rui. Strategic value and choice on
construction of large CMG industry in China[J]. Journal of Chi-
na Coal Society, 2022,47(1):371-387.
T A A L TR, S5 R TR S 58 B AT
[J]. =HEfE T, 2024,51(6):67-70.
YU Wenqiang, YANG Shugang, ZHANG Linpeng, et al. Op-
timization study of anti-collapse drilling fluid for deep coalbed
methane [J]. Yunnan Chemical Technology, 2024, 51 (6) :
67-70.
SRS A B R AR SRR BB R A R L] 2
AT, 2024,53(10) : 2386-2390.
ZHANG Yangqiang. Low-damage environment-friendly drill-
ing fluid system suitable for coalbed methane reservoirs [J].
Contemporary Chemical Industry, 2024,53(10) : 2386-2390.
PR A XM, Ty, Ao R R U2 A5 A BT BB A
AR BRI ] M0 5 5 3 4, 2016, 44(2) : 121-126.
LU Guojun, LIU Bin, WANG Li, et al. Analysis of CBM res-
ervoir damage andstatus of research on reservolrprotection with
drilling fluids in China[J]. Coal Geology &. Exploration, 2016,
44(2):121-126.
RIRBR o L B2/ e, S IR T X 2 ST Y 5
HLER[T]. 3 SCROTA 5 0T %2, 2022, 12(4) : 580-588, 595.
ZHU Suyang, MENG Shangzhi, PENG Xiaolong, et al.
Mechanism of coal wettability on storage state of undersaturat-
ed CBM reservoirs [J]. Reservoir Evaluation and Develop-
ment, 2022,12(4):580-588,595.
MG 7, B, AR I K AR TR R R SR R SO
FORPERELT] BB AR, 2025, 53(2) :255-265.
SHEN Penglei, LV Shuaifeng, BAI Jianping, et al. Progress
in completion technology of deep coalbed methane development
wells in Qinshui Basin [J].
2025,53(2):255-265.
AU ARSLET RS, GFRIR S ARG S T R R
[T1 R 4R, 2023,48(2) : 900-917.
LI Yong, XU Lifu, ZHANG Shouren, et al. Gas bearing sys-

tem difference in deep coal seams and corresponded develop-

Coal Science and Technology,

ment strategy[ J]. Journal of China Coal Society, 2023,48(2) :
900-917.

BERE B, FNRE, ST AR MU B A S X e R D
SRR P SRR, 2023,2004) - 24-26.

HUANG Lubo, WANG Bingqian, HUANG Jianming, et al.



/;BA—

53545 21

e G A )R UK JE A RN EE SR AR BT BB R TT 7 R 33

[17]

[19]

[20]

[21]

[23]

[24]

[26]

[27]

Influence of high-dip metamorphic rocks on coalbed methane in
fukang mining area of Xinjiang [J]. China Coalbed Methane,
2023,20(4) : 24-26.

TG B B L DX Y TR X R A 2 AR A 0]
AL TWF5E , 2024(8) : 56-58.

YIN Xiaomin. Sensitivity analysis of block coal reservoir in the
west sigonghe district of Fukang Mining Area, Xinjiang [J].
Modern Chemical Research, 2024(8):56-58.

N R A B, A5 AN (R I R R R i B LA
HALERELT]. I A 5 45 4R, 2022, 50(9) : 51-58.

SUN Fenjin, YANG Jiaosheng, WANG Meizhu, et al. Stress
sensitivity characteristics and control mechanism of different
coal rank reservoirs[J]. Coal Geology &. Exploration, 2022, 50
(9):51-58.

Palmer I, Mansoori J. How permeability depends on stress and
pore pressure in coalbeds: a new model [J]. SPE Reservoir
Evaluation &. Engineering, 1998,1(6) :539-544.

Wi oK, i SRS, v TRE R . Ly 0 B Y 0T I8 )22 A 23 40
Rt B2 LB T[], RAA T Tk, 2006, 26(3) :90-92.

YANG Shenglai, YANG Sisong, GAO Wanglai. Experimen-
tal study of damage of stress and liquid sensitivities to coal-bed
gas reservoir[ J]. Natural Gas Industry, 2006,26(3):90-92.
Molaei A, Waters K E. Aphron applications: a review of re-
cent and current research[J]. Advances in Colloid and Interface
Science, 2015,216:36-54.

DR (I Y P ) P o U U L R Y P (T B R I S
HiR ,2024,31(6) : 263-265.

DENG Tuo. Mechanism of reservoir damage during horizontal
well drilling in coalbed methane reservoirs [J]. Petrochemical
Industry Technology, 2024,31(6):263-265.

EACAR RS B R S A v B2 AR R B E WL S (T ]
%4x,2014,45(4):5-8,12.

HU Youlin, DATI Jie. Research on coalbed methane reservoir
damage mechanism during drilling [J]. Safety in Coal Mines,
2014,45(4):5-8,12.

BEORZZ, SRR, W IR ek KRR L A5 R R A2 T LB S K
S XUZ AR O A 58 I HOR [T]. 1 3t BT 5 B4, 2022, 50
(9):122-129.

XIAN Baoan, ZHANG Long, HAERHENG Tuersong, et al.
Damage mechanism of CBM reservoirs and double-layered
screen pipes in the horizontal well completion[J]. Coal Geolo-
gy & Exploration, 2022,50(9):122-129.

W AE . R AT & b AR BRORE 9 B PR AL B B A A BF Y
(D] et E A k2 (k) , 2016.

YAO Zheng. Study on genetic mechanisms and control mea-
sures of solid fines in coalbed methane development[D]. Bei-
jing : China University of Mining &. Technology(Beijing) , 2016.
Huang W, Lei M, Qiu Z, et al. Damage mechanism and pro-
tection measures of a coalbed methane reservoir in the Zheng-
zhuang block[J]. Journal of Natural Gas Science and Engineer-
ing, 2015,26:683-694.

FRUETE 225 R A A5 L B VU R DO R 2 I RE RS S R
PR 707 TR A 88 T/, 2019,46(7) :8-13,33.
HAO Haiyang, LI Yong, SONG lJiwei, et al. Wellbore stabili-

zation techniques in coal-bearing formation in southwestern Gui-

(28]

(29]

[30]

[31]

[32]

(33]

[34]

[35]

[36]

zhou [J]. Exploration Engineering (Rock &. Soil Drilling and
Tunneling), 2019,46(7):8-13,33.
TP T R W A ORI 2 48 R W0 B L BE S 4
Br B ab LT ] B8 T A% ,2024,51(2) : 127-132.
DING Ningning, MA Tianpeng, YAO Lei, et al. Analysis
and treatment of hole wall collapse of wire-line core drilling in
pulverized coal strata[J]. Drilling Engineering, 2024,51(2) :
127-132.
AR, B R, X A, 45 R RS T AR R R )2 B O
MAHBEFE[T] 4R T2, 2024,47(5) : 24-32.
XING Linzhuang, ZHOU Zenan, LIU Kecheng, et al. Study
on the collapse law of fractured coal strata under Fluid—-Solid
coupling[J]. Drilling & Production Technology, 2024,47(5) :
24-32.
WRADHE R AEFS , A1 2, 2 B =AU R T B R BE RS
SERGHWAEORLT] B 58 HF 1, 2018, 35(4) : 39-45.
CHEN Shuya, SONG Jiwei, SHI Yanping, et al. Drilling flu-
id technology for stabilizing borehole in coproduction of "three
gases" in coal measures[J]. Drilling Fluid & Completion Fluid,
2018,35(4) :39-45.
JEAR U, o B A AE M LR BT BE R E 40 MR T 15
[J1. 4RI 2,2012,35(4):19-21.
YAN Juntao, MENG Yingfeng, LI Gao, et al. New method
for borehole stability analysis of alternating layer of shale and
coal [J]. Drilling & Production Technology, 2012, 35 (4) :
19-21.
EHLL U AR AN () A R A S Al T 4 2 R
PiGe it LA 5 [T]. 5 A i 5 TR 22 4R, 2018, 37(5) -
1070-1079.
WANG Kai, JIANG Yifeng, XU Chao. Mechanical properties
and statistical damage model of coal with different moisture con-
tents under uniaxial compression[J]. Chinese Journal of Rock
Mechanics and Engineering, 2018,37(5):1070-1079.
ERARFEER A IR R EIRREOR T 5R0 TR
A E 48 T#2),2009,36(1) : 25-26, 30.
WANG Hongwei, LI Yuliang. Drilling fluid technology for
coal-bed methane well [J]. Exploration Engineering (Rock &.
Soil Drilling and Tunneling) , 2009,36(1):25-26,30.

SRR MK AR A AR AF S TR AU R AR B R
WHABFTE S R A [T] B Be4l, 2012, 37(5) :815-819.
ZUO lJingluan, SUN Hansen, ZHOU Weidong, et al. Study
and application of light weight drilling fluid applied to coalbed
methane development [J]. Journal of China Coal Society,
2012,37(5) :815-819.
YR EROERY, AL AF L BZ R R I ILELS R
WABRIEL ] B4R, 2012,37(10) :1717-1721.
HUANG Weian, QIU Zhengsong, WANG Yanqi, et al.
Study on damage mechanism and protection drilling fluid for
coalbed methane[J]. Journal of China Coal Society, 2012, 37
(10):1717-1721.
TRRIR P D B L A S AR G ORI I R BF S [T
B AR T, 2023,52(7) : 2107-2111.
LI Tianle, PANG Shaocong, ZHAO Luo, et al. Research
progress of nano-micron plugging agent in recent ten years[J].
Applied Chemical Industry, 2023,52(7):2107-2111.



34 iR T AR 2026 4F3 H
[37] VR, B SCAE A i, A L A M b 2R K L3R KB U R application of degradable polymer membrane clean drilling fluid

[38]

[39]

[40]

[41]

[43]

[44]

[45]

[46]

[47]

BUERELT]. il A4, 2021, 38(4) : 740-746.

ZHAO Hongbo, SHAN Wenjun, ZHU Disi, et al. Advance
of fractured formation lost circulation mechanism and lost circu-
lation materials in oil and gas wells [J]. Oilfield Chemistry,
2021,38(4) : 740-746.

Sicte R VTR S RO RS E (Y BRI R B T VR R A1
HEJE SRR 2 130 i S 3 BT 9 [T]. B SR 2 4, 2013, 38(9)
1640-1645.

CAT Jihua, YUAN Ye, WANG Jijun, et al. Experimental re-
search on decreasing coalbed methane formation damage using
micro-foam mud stabilized by nanoparticles[J]. Journal of Chi-
na Coal Society, 2013,38(9):1640-1645.

Iy 2e AL B, W45 2088 TARMR I I AL B[ ] Bl
i ,2010,55(15) :1520-1528.

ZHENG Lihui, KONG Lingchen, CAO Yuan, et al. The
mechanism for fuzzy-ball working fluids for controlling and kill-
ing lost circulation [J]. Chinese Science Bulletin, 2010, 55
(15):1520-1528.

W W SRR A F R AR R (D] b st E A
R (b s) , 2017.

YANG Yucheng. The study on the rheology of fuzzy ball's
CBM drilling fluid[ D]. Beijing: China University of Petroleum
(Beijing), 2017.

A5t 4 MR AR T TR R LA H R AR A SR [T ] 4R
B LR B D), 2007, 34(12) :4-8.

BAO Guiquan. Study on some focal technical problems of drill-
ing engineering for coal bed methane[J]. Exploration Engineer-
ing(Rock &. Soil Drilling and Tunneling), 2007,34(12) : 4-8.
TERTTE, WRZE AR 7, 45 0K 2 M T 2 £ P O )22 K
I WD T] MBS, 2012,37(S2) :416-419.
YUE Qiansheng, CHEN Jun, ZOU Laifang, et al. Research
on coalbed methane drilling fluid for horizontal well based on
coal reservoir protection in Qinshui Basin[J]. Journal of China
Coal Society, 2012,37(S2) :416-419.

SRR AL LT A /N T S bl XA A B R R AR T [T
FEFIM AR, 2005,12(5) : 68-71.

ZHANG Zhenhua. Discussion on drilling fluid for coal-bed gas
well of Xiaolongwan area in Liaohe Basin [J]. Special Oil &.
Gas Reservoirs, 2005,12(5) :68-71.

Shell F J, Hitzman D O. Enzymatic decomposition of drilling
mud: A;US 5126051[P]. 1992-06-30.

O’ Driscoll K P, Amin N M, Tantawi I Y. New treatment of
removal of mud-polymer damage in multilateral wells drilled us-
ing starch-based fluids [C]//IADC/SPE Drilling Conference.
Dallas: TADC/SPE Drilling Conference, 1998: SPE-39380—
MS.

o X WRTE A MR UK IR T I A B O R R TS
(T4 5241, 2011, 36(10) : 1683-1688.

CAT Jihua, LIU Hao, CHEN Yu, et al. Study on degradable
drilling fluid system for coalbed methane horizontal drilling [ J].
Journal of China Coal Society, 2011,36(10) :1683-1688.
R R ML U AT e R T B OO R R 5
Tl Ak HLZ ] e srr, A 4 R 27, 2017-03-21.

JIANG Guancheng, GAO Deli. New technology and industrial

[48]

[49]

[50]

[52]

[53]

[54]

(56]

for coalbed methane [Z]. Beijing, China University of Petro-
leum, 2017-03-21.

Baltoiu L V, Warren B K, Natras T A. State-of-the-art in coal~
bed methane drilling fluids [J]. SPE Drilling & Completion,
2008,23(3):250-257.

Gentzis T. Stability analysis of a horizontal coalbed methane
well in the rocky mountain front ranges of southeast British Co-
lumbia, Canada [J]. International Journal of Coal Geology,
2009,77(3/4):328-337.

TR R o R 2 I LB K 9 3 B R R BF SR [D .
JEAHR - VY AR, 2011,

HU Guangqiang. Study on collapse mechanism of coal seam in
large curvature section and anti-collapse drilling fluid technology
[D]. Chengdu: Southwest Petroleum University,2011.

YR BRIERS A ), AF R R I I BE AR LB L 95 35 B
A AL T A B 5t 5 B4R, 2013, 41(2) - 3741,

HUANG Weian, QIU Zhengsong, YANG Li, et al. Instabili-
ty mechanism of sidewall and anti-sloughing drilling fluid tech-
nique for coalbed methane well drilling[ J]. Coal Geology &. Ex-
ploration, 2013,41(2) :37-41.

ERTTE, B X WRZE A5 0K A 2 AR BE I A L
Bl R I [T] AR 2 i CA B L 2014, 11
(32):73-76,4.

YUE Qiansheng, MA Xuan, CHEN Jun, et al. Instability
mechanism of borehole and drilling fluid technical countermea-
sures for coalbed methane horizontal well in qinshui basin[J].
Journal of Yangtze University (Natural Science Edition) ,
2014,11(32):73-76,4.

F e SE A AT R T BE R AL B B B AR BF [ D ]
AR - VY AT IR, 2019,

WANG lJianlong. Study on wellbore instability mechanism and
drilling fluid technology of coal seam in Yanchang gas field[D].
Chengdu: Southwest petroleum university, 2019.

BT R R AT AN BOBE)Z I I I TR K U K A S B
FE[I] AR T, 2023,50(3) : 130-138.

LI Zishuo, XUE Man, LI Zhi, et al. Experimental study of
foamed cement slurry for soft coal seam reinforcement[J]. Drill-
ing Engineering, 2023,50(3):130-138.

b, S, VR, 55 AR AR M2 R 00 SOKT IR IT R
HEERBEE DL 7K M X B 15 5 B2 A (0] Bl
T.#,2023,50(6) :99-106.

JIAN Kuo, MA Bin, XU Xiaochen, et al. Research on key

technologies for developing multi-branched horizontal of CBM

wells in low pressure and low permeability coal reservoirs[J].
Drilling Engineering, 2023,50(6):99-106.

F e K AR e ) B DA 2 SO O 5 A Ak
FoAR—— L HDCS-2 3 O B [T]. B 5 T/, 2025, 52(2) -
20-27.

WANG Hu, HU Yong, ZHU Disi. Complex processing tech-
nology for coalbed methane wells in Nileke area, Xinjiang: tak-
ing well HDCS-2 as an example [J].
2025,52(2) :20-27.

Drilling Engineering,

(%4 Estbh)



