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geological survey wells in Qiangtang Basin
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Abstract: The exploration intensity of oil and gas resources in the Qiangtang Basin is not high, and a large number of
blank areas need further exploration. Geological survey wells are an important engineering tool for the investigation and
research of oil and gas resources in the Qiangtang Basin. Wireline core drilling technology is commonly used to obtain
the high quality in-situ cores and logging channels for the entire borehole, which has gradually replaced the
conventional core drilling technology over the past decade. The Qiangtang Basin has a unique geographical location and
climatic conditions, with complex geological conditions. The application of wireline coring drilling technology in this
area has encountered many construction difficulties. This paper combines the lithological testing data and geological
stress conditions to analyze and clarify that the wireline coring drilling process and the non-coring oil and gas drilling
process are significantly different in terms of well configuration, drilling parameters, drilling fluid, plugging and
surging, thus relevant parameter indicators and practical experience cannot be simply copied. At the same time, typical
problems of geological survey wells in the Qiangtang Basin over the years were sorted out and analyzed in detail,
aspects such as wellbore stability, drilling fluid, drilling leakage, and engineering implementation are elaborated,

which can provide important references for the design and operation of geological survey wells in the region.
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Table 1 Statistics of representative geological

survey wells in the past 20 years

B = IR /m 58 BUAF 17y
1 Qz-1 816.00 2005
2 D2 847.47 2006
3 Q7Z-3 887.40 2010
4 QK-1 882.01 2011
5 QZ-5 1001.40 2012
6 QK-5 772.19 2013
7 QZ-10 601.35 2014
8 Q7Z-14 1206.43 2015
9 i JE ML 1 I 2001.10 2016

10 QD-17 2001.77 2017
11 QK-9 1705.60 2018
12 AU 1 3 1206.78 2019
13 QD-18 1582.15 2020
14 QS-5 2006.66 2023
15 QS-10 2213.60 2024
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Table 2 X-ray diffraction analysis data of whole rock and clay minerals
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(565)
WA —F 221 — 5.9 06 102 — — 23 — 0.8 57.1 1.0 25.0 59.0 50 11.0 — — 10.0 —
(1082)
QS7(241) 114 — 1.7 — 176 — — — 19 — 674 — 42.3 53.8 — 39 — — 69.0 —
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QS7(1565) 266 — 5.3 — 10 — — — 22 — 649 — 340 61.0 30 30 — — 150 —
QS7(1568) 30.3 — 5.9 — — — — — — 1.1 627 — 43.0 520 20 20 — — 150 —
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Fig.1 Typical core photo of Qiangtang Basin
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Fig.2 Photos of fractured mudstone core in the
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long well section of QS-7
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Table 3 Comparison of commonly used bit diameters
and theoretical annular clearance sizes between wireline

core drilling and non-coring drilling technology
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Table 4 Comparison of recommended drilling parameters

between wireline core drilling and non-coring

L BSKER/mm BATAME/mm FRRIE B/ mm

76 71 2.5
45 R LG 96 89 3.5
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 (r/u, (D —d)

 24v+ 3(zo/p, (D — d)

A d— WA HAR, ems v—FB5 HE I R U,
m/s; D——I 12 (B kA2 ), em d——85FFAM R,
cm; 7,/ p,——sN ¥ I, mPass;

0

x5 HERELAEEXGTHERERBIEITESR
Table 5 Calculation of flat plate laminar flow data

under given conditions

LA . BikFE
L/ WAL H AR s )
A =y PR v/ (mes )
. mm d,/mm
12 /mm mm
N 76 70 0.233 0.0458
H 96 89 0.268 0.0396
P 122 114 0.303 0.0333
S 150 140 0.370 0.0208
FE OB BURAT R b A4 50% BRI R BR
AR FROR R WA AR R
A2 0.5m/s  1.5.1.75.2.0.2.5

mm

T B B W 3l B8 1L Ik B 0.5 mPaes, 3R 5 0]
s (LB B I W i R R 390 0.5 m/s , 9T R 55 B 14 U A%
HARY 0.5 mm, A H & B IIRE ; (2) 47 2L B4
FF5 - BEBRIR E] BT 50 20 K/N BT AZ AR , 5 206 R
R R 0.05 m/s LT, LI BR i B8 0 WA A2
W am Y R MELASE I . A I, 2 8 I 2 b Al T 0
) - BE AR RE 1) B, AEL S B I F B R R R AR
HME L 2B LLBE 52 B N i I /N R D AL, Ok
P B2 UK 535 o ) T IR AR A 0T AT SR MR B i i
JEE LS T £ P ] A 748 AR R A 3 AN A2

(6) Bl H- 30Xk B AT 96 7% 52 00 0 55 - 19 Al
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YRR L BT L i 2 A2 R LA AR
JE 8 7 b 7K RAR , &5 4 T A ORLK AR B BE 18 1 IR
VA RE T AR A A0 P ] ] S5 i
3.3 B IU 7 R) A

U 104k, JE I8 4 1 Bl - T % 32 8 ) S AE 24
KEEWK S WA MWZE . AR ER , E L X 8
AR ALBRE N 0.3%~5.0% , % X H IR IE 2 B
PE T % K B 3 3 U 2K, Sk 2 e L2 0 R i
UL JLAR SR ™ R R AR QZ-16 9F L IR IR
255 m 12 0.8 m i, A o F /K B MR R L K
PLAEFREAE 145 m 2247 I DL T A0 5838, e e 2k il
T o R PR LR K U8 R 3 T TG Ak, T Al 1
B 450.70 m T AR B, B HE & 468.93 m B
EEERAE (BT, BEHY ALBRRE S FTEE
B B AT R R TG A A O A T AR R A R
{EAE 7 s B KA 145 m JE 22 86 B3 sh 55 4E H
L B A R AR BRAR Nt S 7 AR R A AR
Bl H W HE LR L IR 8 BT o

B7 EERMTESLRRE
Fig.7 Photo of the complete core at the bottom

of the casing
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B 5 (2) 2R K P 3K [ I 2 94 5 i 4t 5980
¥ 3 LA A7 K e, S SR TG B v R R AR
ST SRR T RS T R 5 ) — R A A PR
LR Yk I 0B AR S 2R T B, B ORBE )
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Fig.8 Schematic diagram of the ineffective sealing of

karst caves by casing due to the strong suction

effect of flowing groundwater
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Fig.9 Cement core taken out during casing cementing
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TERTE K F1 0 3h T T e B I 58 &, — R B R
Bl R I %, 45 A IE IR K, PR ™ S AR AP LA
W) 0 K AR A A A% o B N AE QZ-16 JF 1547.22~
1593.22 m Bt , R A NQ #r Bh #T- 8 ik 3% 22 11 9 3 1k
Bl FF T 2 g8, 3l Sk B 4 i AR 1483.38,
1485.52,1493.86 m, Wr & AT T B2 45 305, 0 HE B 3
BER R . FERCRS A R s & B T A Y B
A B 1 d IR VIR AT A 40 40K, 43 B T A6 AT IR 1R
Sk« Hb 2T KK B A A AN R R AR R AR S
BE [B] B AT A o B 20y ok A v 4 B LA T
3.4 TRESL n) A

J6 i 7 Hb Hb PR A B R MR SRR S X i
ToRg A 2 BRIy - (1) B4R 19 it T AR &, % 1
2000 m 22 A7 ROV e S HE TIU B R
5 O 7E 4 H 5 T TR, 4 A of R A% R R
PRAT A, 5 0 A T4, 6—9 H ol S b 1 it
T, 10 H R 2 TIPS, K S LAs 2 m ,
N FE B ET SE A TS, T A& A ORI 2 A
A2 AR () T X8 EZ N AKX ,6—9 H K
T 2, B AT 10 2%, FE AR AR AT L T b A
R F, S5 IR R PR R A A K
LR T (3) HF4K 5000 m 4247 K8, LI Rl 3
TR By 1) 4 PR A D) AR 45 Bk 40 %6 ~50%6 , AN K 2
WL E [F) o 25 JE AR G T 1B A B g 5 (4) w1
PR b DXt T, N B R A 8 o T A O A R IR
U i SRRV BN S 5 A O TAE W A A G
BT 3 IR A AR I A ke A, LA AL L
BRSSO 4R ARE 6V HLS ARG T A
%5 (5) RSB NG5, 75 B T RS T 7= A= B9 &l I
5 R R AT TG A A B Ko b M S AT K AR S

4 RIXT R

JE I B IF i TR B AR B, A (4
S5 77T R U, B AT RE T T AR Al B, I A HER A
VLR J7 A4 B0 4 - 22 50 R 5 A T PE4H L3 ) o
B 00 b 2 B A Pk RE AT EE 0B AT B B E F A B
T2 ARG Sk e Gl 4 TR A il )
it I DR X ) A i, R AR 2 () 300 BIEZE N BN L
BT 0 R PR S X R R K RT RE K FEAI
Bij 1k (R 22

SR UL, R I 25 B T B AR TR A2 i ke [m]
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