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Drilling design and construction technology of shale gas geological

survey Well Wanwangdi-3 in the Lower Yangtze Block
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(L.Institute of Exploration Techniques, CAGS, Langfang Hebei 065000, China;
2.X7" an Mineral Resources Research Center of China Geological Survey, Xi’an Shaanxi 710100, China)
Abstract: The Well Wanwangdi-3 (hereinafter referred to as Well WWD-3) is a large-diameter shale gas geological
survey directional well which was deployed in Wangjiang Depression of the Lower Yangzi Block, the design depth is
1950m, and the total depth is 1985m. The purpose of drilling is to explore the gas content of the Permian Dalong
Formation, Longtan Formation and Gufeng Formation, and verify the regional stratigraphic sequence. This paper
introduces the well design and construction process of Well WWD-3, in view of the risks and problems in drilling
process, combining the predictive and actual drilling, four technical guarantee measures are put forward including
drilling safety, directional drilling, drilling fluid use management and geocloud real-time monitoring of drilling
conditions, to ensure the smooth and successful completion of drilling tasks. Finally, combining the actual drilling
situation and logging data, the drilling quality, efficiency and core quality were analyzed. The goals of no major

accidents during the drilling process, qualified drilling quality, and high-efficient construction progress were achieved.

s B EA:2023-01-11; & E B #3:2023-04-19 DOI:10.12143/j.21gc.2023.03.010
E S TR < v 1] 5T A e BT 22 T R R AL IR B PRBOR TS BT R VE” (45 - DD20211421) | I A it s X 00 il AR 2 X 30

(v ] o B 2 B i 4 4 AR F 9T o ) 7 (45 : DD20201171)

E—1EE FIK, B DU, 1987 4R A g 9 T AR, i BOHUBRASCRS %l , 001, B b 8 Bl L (I il L B R B B AR T2 iR P 9T A 3T L A Jeg

Hii 4638 77 5, yj18531665717@163.com .

BASMER XL, 5, DU, 1986 4728, m S AR R0 TR %l , B0, DA b J50 B % R 0 T R A A B A R VG 48 G 22 T 22 DX JRUAG 7

% 75, liubei02105228@163.com .

IR ER, N, W, 45 F 37 M X 0 A R A g SR 3 A IR B St TR R [T AR T/, 2023,50(3) : 74-82.

YAN Jia, LIU Bei, CAO Longlong, et al. Drilling design and construction technology of shale gas geological survey Well Wanwangdi-
3 in the Lower Yangtze Block[J]. Drilling Engineering, 2023,50(3) :74-82.



55 50 555 34 i RE T FHIX I

S R I A 3 3 R R 0 T 3R 75

Good economic benefits were obtained, meanwhile, good technical experience for the construction of large-diameter

drilling projects in this area is also provided.

Key words: shale gas; geological survey well; large-diameter well; directional well; wireless measured while drilling;

drilling fluid; geocloud

0 3l

oh Gk A IR AR TR, 4 v [ P RE DR B R
TREERE ST, I SEAF [ 5K ) A R AR, T R 8 T
HARFR)Z ST & KT 65 DUE 0B IX ek B
Lt SR HN A [ 5] A R S ) R T
iz —" e Horh R 8 b DX B R 5 A e R
M 3IF TRERAE T 47 b DXCE VI[N oo D ol 4 B A
T AL A B AR U R S Sk A e B 5 O H Y
F8g — 10 DR 1T A2t o 8] A 5 1) -, 2 i 81 SR G SE e Tk
U, B T SURTAR SR RS A SR 1 LA v S X
SRR IX B R R IUAE R B LE R

il

1 ITREMHR
g B2 b 3 I T AR L IX R 3R K RAER K F U

Wi 2o M S AN P HoR O 2% W R T
BRI ST . R, TR St ) R
B2 T A7 A2 ) 7 TR B R S 8 1 i B A O
fiff L b 3 BR45 PRI P MR
11 MR

DX B U SR A R B AR, AT 225 1 AR IR e
B 1 (2019 4F ) g Bt 2 (2020 4F ) K [A] 3 it
T GEE A JF . e B2 1 IR ALK 1305 m, {4 8
TS —EFMEH =& RPN AHZ, PR3
EAE S, B RE 18 m, Hoh & R Nig 4
15m, & RZWEE A 3 m; g B H 2 H A58 1632 m,
320 2% ML 2 5 e AN 4 S ORI e 1L 2 R 4 b )2
MAH G =& R, HNWERBE R . B2 31
5 SR 2 L 1

F1 REMIFMRER
Table 1 Lithology of Well WWD-3
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Table 2 Designed and actual drilling structure
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TE AR R O, e =T AR EE R A T IR IR AT SR

2.2 WS

AR 5 T 0 b T A% 4 A B S5 0 g R b 3 TR
W) i FH 22730 B AL K e 22 158 4 B AT 6 2 A, 5
b2 2] T gk MR & 2% 1 Ol SR A il A A
2 IR EE 250 TG HL S Al i T
2.3 BN H IS

SRy T AL R AR K R TR, A TN T L H 2 UG &R
HE T A B LA BT 3 A TF Ul Sk 28 A K
it R0 & 4,
2.4 i

R I RE TR P R IR T E )2
SR B, IR 2 T R IR WS TR, 2 )
A1 ot B Ml 2 - b 2 RS S RCA R L DA R
R R B 4 N I SARS Y FaX UB i I VP B RS S
FRAR K I B A ot R e R i) v SR I )

WIRZRT . BIFREIFR BT SRS HULEK S,

3 HhHET
31 — 4N (0~58.60 m)

— IR 0445.5 mm 19 PDC 43k, 1A [k 42
Tl 1 22 AR E I A D 4 )2 (58.60 m) Se 4l . —JF
JUT b 1 2 R T R R TR AR A R R
FRELEOAIRD A, Yo T e 4l o TR b S B >R FH 4l 0 2 4
92 AR 10~40 kKN 55 8045 r/min HEf 32 L/s %
J£ 1~3 MPa, % 6 1 & S W Ve A8 O« % )2 1.03~
1.05 g/cm’ K B 30~35 s, i 2k 2 6 mL/30 min.pH
HO. &b 0.3%,

T A IS5 40 2% (0339.7 mm X 9.65 mm £ |2 E 44
% 58.60 m. [# I KU H A% 1.80~1.85 g/cm’,
TFERE 5 m®, K YR 2R ) HiL T o



55 50 57 3] Bl ZE T T H X TR T T A g B 3 T B IR B S T ROR 77

x3 $HEAS
Table 3 Drilling string assembly
PiR/N B H 4 & #E

—JF Q4445 mm 4Lk +0228.6 mm 45 #E X 3+ 0203 mm 45 X6 +0177.8 mm &5 HE X 3R + D127 mm &5 FF
?311.2 mm i3k + 0228.6 mm F54E X 3R + 0203 mm &4 X 10 +O177.8 mm F54E X 3R+ Q127 mm 45 T
0311.2 mm 4l 3k + (0228.6 mm 4 4E X 2 + 0310 mm £k 1F % + 0228.6 mm 5 4E X 1 + @203 mm 44 X 10
—_Jr R +0177.8 mm 5% X 3R + D127 mm &5 FTF
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Table 4 Drilling parameters
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W RN ZE A WA LA Sk 30~100 60~80 20~25
RS HEHBEREMEESH
Table 5 Drilling fluid system and performance parameters
B NI
W - =R
AR/ B /NN o/ FV/ FL/ %/ PV/ YP/
R % . pH &
(geem™) s ml.  mm (mPass)  Pa

—JF it 6~8% NV-1+4% Na,CO,( +# ) +0.1~ 1.05~1.10 40~80 <8 <0.8 85~9 5~20 2~8
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Table 6 Drill string assembly of directional drilling section
Bt /m i3k 7 v o OH o4 &
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(730~965) MWD) X 1+ () 178 mm &4 X 6 4R + 0127 mm INEEEFF X 158 4+ @127 mm &iFF
FaRhB ZAFHEER 0215.9 mmPDC i3k +0172 mm B8 88T (1.257) + 5 17 423k + 0178 mm JCRE A5 #E (2
(965~1410) HEgmIE MWD) X 1H+ (178 mm 45#E X 6 4+ (127 mm N EEEFT X 154 + 0127 mm 45FT
Fa st b TN E 0215.9 mm = F 44k +410X 430 3% % + Q178 mm JC LA HE X 1R + D178 mm 4l

(1410~1440) BEX 6 AR+ D127 mm N E A FF X 15 + 0127 mm &4 FF
FaR B ZEFHEER 0215.9 mmPDC i3k +0172 mm B8 AT (1.257) + 5 17 423k + 0178 mm JCRE 55 #E (2
(1440~1938.92) HEgmIE MWD) X 1TH+ (178 mm 45#E X 6 4+ (127 mm N EEEFT X 158 + 0127 mm 45 4T
BB e B ok 0215.9 mmPDC B4 3k 4 )11 8—4 BUL &5 H -+ 0178 mm &4 X 6 4 + D127 mm fil

(1938.92~1960.33)

AT X 15+ 0127 mm 54T
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Table 7 Drilling parameters of directional section

UE K/
HBL/ i/ R/ Helt/  FEIE/ 5% R/ R EE/ T
) ) [mL- pH{E
m kN (rrmin?)  (Les?) MPa (geem™) s o i/ %
(30min)™*]
HAB(715~730) 40 45 32 4~5 1.08 45 6 9 0.3
BB (730~965) 40 O+ 1241 32 10~11  1.08~1.09 45~46 6 9 0.3
FaRBE(965~1410) 40~60 0~45+1B4F 32 10~11  1.08~1.09 45~46 5 9 0.3
FaRBE(1410~1440) 60~100 45 32 6 1.09 45 5 9 0.3
Fa B (1440~1938.92) 40~100 45+ 1B4F 32 10~13  1.06~1.08 45~46 6 9 0.3
B B (1938.92~1960.33)  40~60 45 32 7 1.08 45~46 6 9 0.3
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Fig.2 Core from limestone formation

B T VR B AR DR R R I < (1) Al e R SR P T 2 [
PER G, A RN B A e TR D 4 e IR R Ve A%
AIES AL, B i Ak BRAT 35 [ AH 5 (2) Th 2K B il ot ook
P, SR AR 8 B IR KB 0, e 2K 7 B B
S48 0 R B O VR BRI R S A UL T S R A
DLT B E b3, UG GIE B I 1E W IR PR o E 1) Bl 2
I BEW 2%, 18 7 B B 3 U AR 2 24120 kg/m?,
RIWORL HAR 1.5 mm.

3.4.4 BB i I HR

it Tod ek T TR+ = " s 5
Mo 5t 2= 07 O TR VB VB TR O B 3 A2 TR D
Ll IR BE A 14 T 2 Btk A7 W 0 R SR 4 i
5G T2k i {7 1 b S I 1416 28 i ot 2 B0 P &R 4, O
LW A G B RS AL B E DL £k 18] R U
B RS2 2 R S U R BT 2, S A i)
AL AR Bl RS 5 0 TR B AL (IR 3) o

4 ShHFRETFR
41 JEH A

B BE(0~T730 m) , 2R FH %% 458 1 R A A il ik
¥, A AR FE 0~0.6°/25 m, £ 4 Bl T HEE ik
H(<<2°/30 m) K,

R — AR BL R & A B e SR R E
] ¥ B B 7 . M ALBE R 730~965 m, 4 1 Ak

8l il 20w @ @E 1116

@
@
X [ERR]GRE3H 0 X (R Ri3H

HAMA  TEME GEME  SHEE  SNER
£ WWD3tEH Ti28R

s am som x @D »  ARA TN BRNE  SHER  XHER

el LB % 000 @ @0 7:53

BaEEs  BrES &

BIRIFEE

it
AR

o o q l o o N
(a) EIEEFFSHCRE (b) S HEIF LRRRE
3 MRESEFHEENRE
Fig.3 Monitoring interface of geocloud Drilling data
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Table 8 Parameters of target points

L ®H/m AE/m KALE/m ERE/m EB/m WAL A— AR /m
ING>470) 1850.00 1950 —258.91 369.51 451.19 324.98 o5 87
Az 1850.63 1934 —248.28 345.92 425.80 323.18
L0 £9 FEWBKRE
~400 Table 9 Well diameter measurement data
= o g BRI RUMEROOE RS PGS
*[% 1000 o #%/mm  f/mm  %/mm &/mm kE/%
T Bt S —FF 3112 3132 385.6  353.8  13.69
~1600 =JF 215.9 216.3 333.1 238.0 10.24
-1800
?00
Sop 4.3 B
O™ 5 B B E SR DRI 10, SRR
T gl I R L B0 T2 B A2 B TR SR L

B T AR BT EEK fd R ] 8—4 AU AL B B

FHCE L B0 3K, R BCL #ER 21,41 m, R

ﬁ%biﬁﬁzo 98 m, Hit LR HUR 98.000, il
JE i R {H 20 MPa, f2 J& 30 min, JEFE 0.1 MPa<<0.5 AREZE100% 5K F) T MR B B B AT
MPa, £ T[] - 57 2 46 A il /2 20K .

4 FIRPMEMPITRE
Fig.4 Wellpath and well trajectory
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Table 10 Coring tool parameters and coring situation

I 8—4 AL Bl B

Hoe B/ BB BREAOI Rk

I . R /m i /m %)y, SMETR ST /mm - NRIRT /mm AL EAR
OMe/mie)  OhMe/ M) /mm
1 1938.92~1945.71 6.79 6.50 95.7
2 1945.71~1954.89 9.18 9.18 100.0 180/144 127/112 105
3 1954.89~1960.33 5.44 5.30 97.4
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