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Abstract: The technical difficulties, including serious leakage, stuck drilling, tripping, obstruction in wellbore
clean-up, and the corresponding treatment measures in regard to drilling of the Well Qianshuidi-1 of shale gas
exploration in the central Guizhong—Nanpanjiang area are summarized. Due to the complex formations encountered,
various measures such as backfilling of clay, commercial concrete plugging, drilling blind against leakage, cuttings
bailing, air drilling, drilling with casing, sealing with casing, and other measures had been adopted for treatment. In
addition, in view of the actual engineering situation, various drilling fluid formulations were used for this complex
formation, and they all achieved certain effects. The drilling technology and drilling fluid technology optimization
experience accumulated in this process can provide some reference for the future implementation of shale gas
exploration technology in the complex structural area in Southwestern Guizhou.
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Fig.1 Topographic map of the work area
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Fig.2 Regional geotectonic location
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Fig.3 Wellbore structure of Well Qianshuidi-1
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Table 1 Coring tool parameters for Well Qianshuidi-1
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Table 2 Coring drilling parameters for Well Qianshuidi-1

2 b /KN el /(remin')  HERE/(Les™)

P 40~100 40~70 20~25
= 40~70 40~90 25~30

Fe o RSB R A R T, TR B2
TREMAMELET . A ED NG N
B FRME S A 2 B A LRt TR S04 AR
JNE ) b S i, JF O T — s I RICR .
41 FEE

Jitg TME A R REES IR IR R A B E A I
T o VAT A 4 ) B VAR, S 2 1.5 m, SERORTE .

Ab PR T« REDRS 1 R RS A T B S
87 28 i IR B S B SR 2 R it

i T HEN : TP G S 0311.2 mm H A2 4l ik 2 %
19.60 m B & - 20w o JF HREOKS £ 25 m° 35 i,
FH7K 1000 m?, 3% U &4 #F = 20.10 m. ©406.4 mm JI
YR 2 20.10 m, 2R J5 {5 1] 0900 mm F #& 45k 4~
A3 20.10 mo P HRIAN] , il 2R ¥ K29 500 m*. J5
™A 0820 mm P EER, N R 20.00 m, K Ue I 5
#E 48 h, 04445 mm KA ZE 4L i & 23.60 m, i 1L,
R #R 1A, A E T LR, B 0311.2 mm K Al
Bk 2 1R 39.22 m, WA TA) B 0 4 T 2K LT FE
K #) 600 m’; 0406.4 mm & 3k PR F] 39.22 m, 74
FEE UK 29 900 m’; 0660.4 mm 4 sk ¥ R = I %
32.01 m, LIHFEIFH K29 900 m’,

M als, Aok FaR, B A5 B b 28 i
297 m's Bibad AR b & BV IR O B 4k 22 Kk ALt
By, B e 9 AL S E R AR (32 m*) & EE
LA A 3 R 33 LI B . 72 hos Bk D8 2E (TR Ab
R VLK e ZE R A R B R ) B 39.22 m i, Ak 2k
WAL AR AL 2 50.85 m, I T Ab 4k 22 I B R Al
55 IR B E o PR UHE T R A RS 16 mP BN L 72 h G
KV V5 T A R LK 8 € | T o i 3 R

F 7% FH IR A B 0F T2 B A TR S R B, O



5 A8 5 5 ) S A B KM T BRI TR AR M AL R X 5 57

480 mm Hli 3k R4 B F &= B 33.70 m, T A 0480
mm B4 33.70 m, & R EE, KR %E R E IR,
WEH R IV B3 S B S T

42 —JFB

e TXMES B EEE RO KRR ) .
Aob BRI - a5 AR T U Al E 3 T A6 A

BT L%,

T TR 2 B UE 2 217 m i, HE TR R IR
B Ak 2 S HE R 423.31 m, i TR K 8
(7K A7 162 m) , ¥ LR JC % 16 8 TAE , oo & FLAG T
W Bk 7E ,423.31 m 2 1004 m Ay 0 I 90 45 , Bl 5 4
43 —IFE

Jit e s I RS g R R
il k3 T 38 BHL 4
431 Hiw

AHH I EIE, - HAEAEB RIS, s
M2 0.2~0.3 m"/h; A F R LR R B
K , e K i 180 m*/h.

TR A A G - 5 E A 2 B B R
JE V0 3t B8 PR A8 5 48 o Bl V% B I 3 R 4 R
HREE I 2 80 1 R B RO B T B R B T
TR DF BT AL, B TR TV O 7K B 5 K Al VRORG 910 42 ol
TEA 35 B B P, J AT REREAIR SN 7 1R 0 5 PR A
WM RE VS b 2 D SRR L R A R ) B R b
TR HE ARG IR R . AR T )25 0, 455
5 U A B AR LT B T 1 it A

(DB JmE BN, Ik #E <5 m'/h, #1748

HEAETC 7 - 200 ~4 06 Bl & 38 T 7 + 120 ~3% B
SRl

(2) i IR 5K, T 2k 1 5~30 m®/h, {H I
HR R .

ST R4S R AR I R A TD IR AT, T E B R
SR FH v R B B 2 M T A RS B T K TR K B
2R 3~4 h WG M ROR , BUR BUR EF 1 . b4
T Be 7 LA (A3 e A4 RE S TE , 3 T S MR BE 800 ~
15%.

We #5 BC J7 : 2% ~3UWLF-1+1%~2%SY-1+
1%~2%QS-2+2%~3%FT-342,

(3) K I AR K 09 1% B, U 2% 3 B =30 m*/h
BEEIOLIR,

7 B IR I R AL D IBAT TR R E A
R 1 E R R, P ORORE A R I 1 & 90 3 U B T
VLo v e R U 2 U AR SR, R HH R R
M 45 28 T M ORL IR 3 O B B K B2 W AR 3~
4 h WL BE T AR SR BUR R Y3 . 38 I 7 DA
4l 3 e AR RGBT R ROVR B 2000~
30%.

He 75 /7 2% ~3ULF-1+2%~4%SY-1+
3%~5%SY-5+3%~5%SRD-2+1%~2%QS-2+
2% ~3%FT-342,

432 ¥ REe,

A EHZIT R EE R R A
KBRS Hb R R R R R AR ) B 7 A A
B g5t JFREVETESE . M T AR b 2 0 B A
WRHM S, I KA — R R

JE R A3 AT . ek i R, MR — B e R
PG, AL T R AERE SRR BRI T b BE e
1, PR A5 BE SR 5 53 A, 2 K O i B
W R R K AR R T R AR

Ab B it < A AR T R 0 8 3 B R L) S
BE TR Rk B 35 700 45 B 3 AR AR ANAE R AR
i 52 s A5 00 A0 B 3 0 9 o SR

5 HHERBARMAEW

AL 3 B ) R IX S M S B R R E, TAE X
L S i B A H R = B b B A e A PR AL A PR L
JE — B R JZARIK o F i T 0 A K 3 52 1 3%
TOK AR b T A TR A T R MR I R
SRR T ok T BRI o AR I BT B B B R I
MEVR TN A R BRI A TR K e R
3 DROYE it TOXE K o A2 2% i 2 B R T B R
Ii] A 7 B LA [R) BRIy B, B AT BT R D 4
HUT RS %
51 BRI 2

(1) B F4 it T T EAT HL i DRI AR, R B T 3%
T % 1 DX R T 2 O B a5 K, R AR B4R TR
TR, R — 2 i (I AR Bt

(2) P BCa MR T RS L™ H, A
R, B R R B HE T2 58 5 R B
oo it A AR AR A O e A I B AT B AT Bl
DU BE A 15 5 0BG AT 5 S92 br 278 i AR 42, DROE BR A
i Sk BE A A 1 i A



58 AR TR

202145 H

(3) Fl T A 1l 38 b, 2 M £ A2 AR AE K, 5 1 U
Rbo B0 I BUAT HE R B B A AR I 7-4 B0
T BN A B UE B SN 2 4l Sk T RE O TR At
28 AR, Bl TR 5 ) AE 40~100 kN, ¥ 3 40~90 r/
min HE it 20~30 L/s B i RO S5 4  fRIIEA O 58
R A [ B O R BRI R

(4) NHEBIC Lol i I B R I U B, T4k
Wi 5 0 AR AT A SR, R B A AR R | A
dE o Bl RS AE 60 kKN Z2 47 % 3 30~60 r/min HE
i 30~35 L/s i, i ROBCR e fd: .

(5) W 5 4 55 1 J2% , 5Re FH B 8l U4 L0 il EL
PRAE O R B DT BB o o O B 100 0 75 45 5
R A8 B0 1 B0, B st 9 T R SR MR RE L B R RE RS
Pt e Bl RO
5.2 HiFmEAMAL

K b 1 IR X B — O Ml S A R SR
A 52 [ R D At e R v T AR R S PR
0 S S R B A R T LUE R AN TS R R T P
A5l 15 Sy SO T e R R AR AN 0 B T Y A
RGP AE R RE . AR AR I A Bl R N S PR
N R LR B R &R

S IE BORn — T I B 3 i K BE, R OE
Bl H R G Y B 80R AR R HARES Dy
4%~6% g 1 + 4+0.3%~0.5%PAM+0.2%~
0.3%CMC+2%~3% J~ &4 BE 7] +0.1% NaOH+
1% ~2% BB R 7 4+ 1% ~1.5% K F-L FH 7+
1% ~2% M2 R Sy 35+ 1% 2 A ¥R +0.5%
TH 550+ 2 96 Al Ak 48 AR B

BEXHER IR AR AR 25 DA 2

(1) i T8 H 5 FLBE 2 0] A BR B3 /N, 72 £L
DA 2 2% RV PT RA OL T N R R A A A [
PRI o XA F TS, A nT R AT 0 e % B
FIVEAG o A 2 Al R B BT SR FH A I8 SR N LA R
1R RE R 2 BE /N DT DR U Bk AF KA B P e
e E#UCR R A B A 2 R 3 B 8 B R B O
R,

(2) VR DU K e b 2, e e Pk 22 HL 5 U,
DR AIE Bl 52 B o 3 b 2 A DA B R e,
HE I AT 1 S R T 1V o £ A2 o B ) 7
o 1 R B 1) e 2R FH K R AT A3 AT, R AR 7K T
15 0 A A 1) S AR S R A B O

() IBE )2 B it Vs 3, B RS Vs Jn s 35

B 5300 R R S T T R R R AR B T A
A 5 T R AR R DR R DR B T RO
AR VR E B RRE B G KR 0 B, O U 2 R A%
TP RE IR AT & PR3 i )2 B Ae s HFBERY 2R . Fa il
AT B R ORE T TS el £ P R A
K 1 WURLIZ A% | O T AL N B 2

(DB 2K k= = A Bewe . 1 4R
T 22 il T A U 6 A, >R FEAER [0 A0 48 23 B0 2, 4
POIFRERRE IR RENE M A A 8 LR o Bt R
e, B ORI TR IR B R B 0 A A R
HCEH B ARG AL A, A% 2 ) B WP RE 1K B i i
BOR PR B ROR TR A e B B RE T B AR IR R
B IE s IR B0 L BR e An 2 5 R IR AL IR A B e, AR 4
Bl T A T A

6 it

(DB 1 T ARRRET HFTFHUE
Je, FIF 18 A PR X A v X B TR B —
AR, AN B I TR ISR 22T S
PEZ A b 2R F2 i 0C 2R SRR X 3 5T A
FHAF

(DA HRHZHH G50, H T REFAE
Ko FEBERE T A0 AN R T2 AL R AR G
T, A R IERL7.50°, % 2486.00 m, fit K 4
AL 2R 2.20°/30 m, IR G #E R 76.70 m, AR
RFEN491% o BMORUL, A I RY KRN, I
R AR AR, 2% 0 2 B0 A5 5 TR . AR
JI 74 BBl B B0 ROR B AF O 38 0 SR BUR
91.21% .

(3)EF Xt Tk A v i 2 9 I e IR R A
AT A B 8 BH A A5 R R TRME , 5 T AR B 1Y
A FRAE it IR T —E RR . BLAh A R Ay
A5 ST PR ECR 2 T R TR IR A AR 1
AL, X LEERAEAE h H )5 B VG e A 22 M X
DA B At H AT B 52 24 4 36 b DX 1) DA S R 1 52
Jiti $ A — 22 1 2 A

5 % 3C#f (References) :

(1] v fi , 2 A gt . 50N D0 SO PR 0T 2 BOIR [T B e HoAR
2017,36(1):104-106.
SHEN Zhonghui, LI Xijian. Status on shale gas exploration and
development in Guizhou province [J]. Coal Technology, 2017,



F 48 545 5 B

FRAE RS OK L Ll TR T 5 AR s B 5 59

(2]

(3]

[4]

[5]

(6]

(7]

[8]

[9]

36(1):104-106.

FELASE S, A7 iy 7 . 5t IR A e o R oty o B9 A % e O
FRAELI]. 0 #8 TR % 22 4l (A SR B 2 ), 2016, 43(3) -
291-299.

TIAN Shuofu, YANG Ruidong. Lithofacies and paleogeogra-
phy evolution and characteristics of shale gas accumulation in
Lower Carboniferous, Guizhou, China[J]. Journal of Chengdu
University of Technology (Science & Technology Edition) ,
2016,43(3):291-299.

TG R L B L BV AL L 55 SNt XN S R G 4R B 0 21 0
SR )RR AT R, 2013, 34(2) 1 123-128.

YUE Laiqun, KANG Yongshang, CHEN Qingli, et al. Analy-
sis of shale gas potential of Niutitang Formation of Lower Cam-
brian in Guizhou, ChinalJ]. Xinjiang Petroleum Geology, 2013,
34(2):123-128.

E W, B E R SN SUA R I 5T A
(1.5 #2448 . 2012, 32(4) : 569-575.

WU Yinxi, JIN Zhongguo, CAI Xiande. Evaluation on resource
potential and thoughts on exploitation of shale gas from Guizhou
province, China[J]. Acta Mineralogica Sinica, 2012, 32 (4) :
569-575.

Wi 73 R SR vl SN U R R A B B R PR S
GrArlI]. R HERRL A, 2012, 23(2) : 340-347.

YANG Ruidong, CHENG Wei, ZHOU Ruxian. Characteristics
of organic—rich shale and exploration area of shale gas in Guizhou
province[ J]. Natural Gas Geoscience, 2012,23(2) : 340-347.
FEREA, @, MR, 55 B AL G Vb b X TS R e R 2 A i
AR AMECED A YR R BLLT). o E 5 2020, 47
(1) :249-250.

WANG Shengjian, GAO Wei, GUO Tianxu, et al. The discov-
ery of shale gas, coalbed gas and tight sandstone gas in Permian
Longtan Formation, northern Guizhou province[J]. Geology in
China, 2020,47(1) :249-250.

TR SC, SRR, 2 T, AR I vl e St ) b DX /A O A
RIS AR AR S R PR D7 m [T, H Bk {24, 2019, 48
(6):613-623.

WU Yaowen, GONG Dajian, LI Tengfei, et al. Distribution
characteristics of nitrogen-bearing shale gas and prospective areas
for exploration in the Niutitang Formation in the Qianzhong up-
lift and adjacent areas[J]. Geochimica, 2019,48(6):613-623.
KA, 0B R AE BN b DX O TR 2H T SR BT A%
IT] RHE S A1, 2019(24) :18-19.

ZHANG Guina, HUANG Yuqi, LIN Qin, et al. Geological
conditions of shale gas accumulation in Longtan Formation in
Panzhou area[J]. Science and Technology &. Innovation, 2019
(24):18-19.

BEGE WEWI B B AT N, 45 . BN I I b DX BT R ) e I
AU L T T2 LT) RS TR, 2019, 31(11) : 43-46.
BAN Jinpeng, HUANG Mingyong, JING Shuyuan, et al. Con-

struction technology of Qianpudi Well 1 in basic geological sur-

[10]

[11]

[12]

(13]

(14]

(15]

[16]

[17]

[18]

vey of shale gas in Qinglong district, Guizhou province [J].

West-China Exploration Engineering, 2019,31(11) :43-46.
ZEyl B ERIIR, 55 P M X - B R LA DU TR
FAAERTSE [T ) AT AL TR, 2019, 38(8) : 76-80,95.
LI Kai, ZHAO Lingyun, BAI Lina, et al. Study on shale gas
accumulation conditions for Longtan Formation of Upper Per-
mia in western Guizhou [J]. Petrochemical Industry Applica-
tion, 2019,38(8):76-80,95.
FAY B 5 A SR 23 BT BB OR RG] ) AR
#1,2010,26(5) :105-106.
WANG Zuping, LONG Wei. Genetic analysis of complex stra-
ta and drilling technical measures[J]. Guangdong Building Ma-
terials, 2010,26(5):105-106.
DR B R AR P B 2 R B R R D] A A
4:J8,2017(5):190-191.
WU Guobin. Exploration of drilling technology in complex stra-
ta in drilling engineering [J]. World Nonferrous Metals, 2017
(5):190-191.
BRI RIS B RAE T[ 7] R, 2016(7) 1 198.
ZHU Zemiao. Discussion on drilling construction in fractured
strata[ J]. Science and Technology Wind, 2016(7):198.
BBAR SRR AR AR B B a2 B O TR R [T
BT T Car R 8l i T A% ), 2013,40(10) - 29-31.
QIAN Shuwei, ZHANG Shaohe, LI Feng, et al. Drilling tech-
nology in soft erosion stratum [J].
(Rock &. Soil Drilling and Tunneling) , 2013,40(10) :29-31.
AR, L L BE 3358 0 B B4 14 3 BT DF 5 S AR BT ]
PEFRERT TR, 2004(7) :124-125.

SHI Dequan, LIU Gang. Analysis, research and treatment of

Exploration Engineering

falling block phenomenon of borehole wall[ J]. West-China Ex-
ploration Engineering, 2004(7) :124-125.

Bk R B, A0 LA R 2 L BE AR R A PR 5 S
B [T R0 TR CA B4 TR ,2011,38(9) : 30-32,64.

HU lJiliang, TAO Shixian, JI Weijun. Discussion of borehole
wall stability technology in broken formation and the practice
[J]. Exploration Engineering (Rock &. Soil Drilling and Tun-
neling), 2011,38(9):30-32,64.

SRR, 26 5, sk BE AL D e 3 Y E U 7 A T 2 A v
A LR (] o [ 4 TR, 2020(19) :13-15.

ZHANG Zeguo, WANG Shengyong, ZHANG Jinzhong. Ap-
plication of high quality washing liquid formula in drilling in
complex formation [J]. China Equipment Engineering, 2020
(19):13-15.

T 4 K, 32 AR . 52 2 R B e T R [T ] R
2016(12):149,177.

YANG Weilin, PENG Zhenbin. Discussion on drilling fluid se-
lection in complex formation[J]. Science and Technology Hori-
zon, 2016(12):149,177.

(méE H4)



