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Drilling techniques for thief zones in surface formations

in Western Guizhou
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(1.0il and Gas Survey, China Geological Survey, Beijing 100083, China;
2.The Coal Geological Exploration Institute of Hunan Province, Changsha Hunan 410014, China)

Abstract: Western Guizhou is an important area for exploration of both coalbed methane and shale gas, and presents
huge challenge for drilling engineering because of circulation loss induced by karst caves and fractures. Analysis of the
surface geological condition and drilling practice in the area with reference to the drilling experience from nearby areas
finds that circulation loss, often accompanied by wellbore collapse, is mainly caused by the caves and fractures
developed in Western Guizhou. In view of circulation loss and wellbore collapse, it is proposed that the specific well
structure should be designed for the coalbed methane well and the shale gas well to prevent circulation loss and
wellbore collapse. The drilling technical system, including air drilling, water drilling, casing while drilling, reverse
circulation, has been developed to deal with the challenges and to increase the ROP. The drilling experience from Well
QSD-1 is also described. This paper can provide the technological solution and reference for drilling in Western
Guizhou.
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Table 2 Summary of circulation loss formation in Western Guizhou
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Fig.1 Suggested shale gas well design

for Western Guizhou
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Fig.2 Schematic of casing while drilling with eccentric

drilling tool
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Fig.3 Schematic of casing while drilling with concentric

drilling tool

3.5 A AAFFR
R V4 M DX AR B R e M )= A A R R O i
B HEE U, HLAEA R A R ARl i



70 Bk T 7

202144 H

RN EZR0 i 7 B S W [ R Bl 2 LA W %t
5 RURE Rl FL Y ANE A (0 8 23 T ARG, 2 H 4l Sk N
o A G 5 o OBURE L FL Y A 1R MDA — A
T AR A I H R B A it T X 3K R
N X S BE ol U N OO 8 KU /N L RE FEAIR L B TR
LYE TR ) g
3.6 EEIIW L

BEt U B TORT LA A B O A R 4R
o b 2 7 R B ) A TR R AL 2 O e R AR i
7 B R UG PR A U T R R U R IRl R R
T U 2, 2 3 o e A B ik AT A B 5 3
BRI G, R UM B T O T B B T PR 4
Wl RS E IR K VRS B T A
3.6.1 Bl& s

X F /N AL R B A 2 A T B /N Tl O T
et — M AE 10 m*/h DL, 768 A 2 6, 7] LA n)
Bl T 0 N B B T R ORE N RO ) S
M2 R D) Z 8] W) R 22 AE T, BE N 3 T R 2E A H
2, B3 IR T 2 G T kS B B U 5 T R 4 v
b 2R R BE T AR .
3.6.2 #riEilE

E Gl 3 R DRI R AR 2 4k i 5 Y A U K
B, — 8 R R AN A 21 22 T e AR FH B T A 4 e 11
Be A 1 {3 e b REAE Tl 2K 1 2% 1E 47 BHL 2R
WA B B UE BUR VR D I 2 B AR R
14 g K B BEL g 76 3R T 2 3 38 A /N A L 0 g
KRB, DT b B A — a2 5 ) 4 %86 3 26 D) S Bt
i o
3.6.3 BEM T

2 5 e ELAT 5 v ARG R L E A 4% IS Y
BroEus B AE 25, HLR s R 1 AR 5 BBl W
ik BERS A sk B A aE . TR R R KN
S5 P 1 20T LIRS 38 0 1 B T 0
3.6.4 KK IEW

H 7K U8 % A R Ak T S O SR A L AT DA RE N 4%
Fofv I 2 388 T8 2 U A0 5 B2, 38 0T LUAR 4 17 504 I 47 4
MORE. KU HKEE [ 5 B A K R B8 ) R R
SR IE TR RO B . KU 3% IR R FH A T 9 R
IR AR T

4 HIFERA
B K M 1R v ]t o 9 A R B IR A

O B A B M S 5K A — 1 A AROR 1 AR b A
A B 2500 m, T 2019 4F 11 A 584k . %
P BT 30 m, TR A 0444.5 mm A 4
KA TR L )E M B G RK S, T A 0339.7 mm
SEHERT RS SRR R EKE. S
B PR A R R e )2 S IR W K A
HEZE 26.5 m B, & AR B BB RIS
£ 30.1 m i}, JFREFE IS, R EOFR g 58 A
41 A5 B A ) AL B T

(1) 75 KB, o T Hi 2 5 3 U 7™ 9 1)
B, e R B KSR L AL E 201 m g NI IR ™ E
A ©820 mm 1A e S HE I RE B IR B b 2

(2) 78 AL R K588 . T~ A 0820 mm )
BIE R A SO FLER B 0 2 23.6 m, R M2 B HE
HIRMBELTEHNE ERIREEE A ERRE
25 R, s SRR IR KOk . BT K R AL 2
30.1 m, R VM B ESY 2K, FRAE
Jei , HRE S IR SO IR 9 58 4 3

(3K VIEHE GG o o Je Xt I IR rp %5 35 25 A b AT
PO, ke BLE IR LB )R A KRS Rk 4 . H i
TR B Rl 22 4 SR K U8 X 4 BE b AT B . 2
WHETE A KR 48 m* K IRH IR B H 11, Bt Js iF
T8 %, kA B s KRR, KIJE XK T
J

()25 LR IR B 0F o 72 DL L H R ¥ ok
Jei s U TR 1 B B4 Bl BE B R ir B A R EL 0
K4 FrR o &S 80 28 ] it 140 m*/min, 5
20 kN, % ¥ 35 r/min, i T.J5 iF 8 h, # K 13.7 m, #
AL T B R A A )2 1k BR A AL
F45 TR 33.7 m, SE S AR o T Al o SRR
VR BT K G I s A A A R | s RO L R R A
HERT R GUR] S0 BT Bl E S 2 R 2D

B4 ki1 FETAREHA™
Fig.4 Concentric casing while drilling tool
used in Well QSD-1



A8 FRA 41

RGN S5 - B VY M X R )R By T b R BT TR R 71

4.2 W HRCR

By oK Mo 1S Bl R AR S S A T K
SR AR EE K USRS T s O L R R
SR iR T R RV R A 5 R Ok A B

#H L EBARBE B 3. FEA I, BRAS Bl it
T2 PRIE T 5 AR Bt T, 1 2 1A U T
R4 B S RCR:

R3 BAMIASERAHZIIZRAMLRE

Table 3 Comparison of performance between various techniques for conductor drilling of Well QSD-1
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