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Drilling technology of Well Wanwangdi-4 for shale gas geological survey

in the Wangjiang Depression of the Lower Yangtze Area
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Abstract: In order to investigate the lithology and stratigraphy of the Cretaceous—Permian strata in the Wangjiang
Depression of the Lower Yangtze Area, verify the geophysical information, and evaluate the petroleum potential, the
Wanwangdi 4 well was deployed by the China Geological Survey, which is a large-caliber shale gas geological survey
well, and the total depth of which is 2503.9m. To deal with the complex drilling situation of variable formations, soft
and hard interlayers, and large sections of multi-layered mudstone layers, drilling technologies such as bit adaptability
optimization, inclination correction and reliable drilling fluid system were implemented to achieve anti-deviation and fast
penetration, ensure core recovery rate, and achieve the drilling goals. The drilling technology used in this well can
provide useful experience for oil and gas drilling in surrounding areas.

Key words: shale gas geological survey; shale gas well; drilling technology; anti-deviation drilling; Well Wanwangdi—4

Wangjiang Depression

s B H#A:2023-05-25; & E B#3:2023-08-15  DOI:10.12143/j.2tgc.2023.06.015
E S T0E i H 5 A e 5 A5 00 1 B A B i R R 3 e (U R TR ST (5 - DD20201111) (B Pk B 5 B

AR TR BRERIE” (45 : DD20230294 )

E—1EF ML T, B, BUR, 1969 4 /4, i 9 T RE I, W F 9 BEE o, 2 BN B R R 5 T2 0F 50 AR, b 50T i 0 IX 2 Be #i% 29 5,

oyzhiyong@mail.cgs.gov.cno

BIEEE:

5 A& K

TRAEAE G DU, 1985 AR A i G TR, R TR el , B0 N B IR BOR 5 T2 R R AR A5 B A AL BTl 90 0 X2 B B 29
Z, xjunjun@mail.cgs.gov.cn.

FRBHRE 53, AR 240 Skt 42, 48 R 47 1 b X VLM B 0 b ) £ e SR b 4 T AP O [T B4R TR, 2023,50(6) - 113-121.
OUYANG Zhiyong, XU Junjun, ZHANG Peifeng, et al. Drilling technology of Well Wanwangdi—4 for shale gas geological survey in
the Wangjiang Depression of the Lower Yangtze Areal J]. Drilling Engineering, 2023,50(6):113-121.



114 R TR

2023411 H

0 38

ARSI — Tl g R e 2 O 4 00 o R R B U
C 8 A Tl RS Ay —Fh
A I LR AR ARUBE IR, DU SR B4R 5 T R S %
BT RE BE T X UA IR R
JR MG , A4 U1 b TR B R T4 - B R
Je HBEH T HIX =& R ERITH-RIGdH . &
A A -IEH . [R5 T r) T T HIX Kk
FAZERZEA IR, 7Ua TR IT & H i
R B ] e

bt B2 4 02 v FE R A R AE R T A
B VLB AT B — 1R H AR O A i i
TR B S, 2RO O 2 T8 S B A T L Sg
I A OCHUE PR, A B30 2 2 7 (S0 Tk H Bk B
BN VA AR R T R R A T R iR
S A 2 R e R R S

1 MRS

BEER M AL TR B R EW S Wik E
T 7@ BT VIR Rl AR IR
B TAE AR BUA O 8 524 52k RT S 800 15 2,
R BEILMEAER-—ERZ T 5 E LA H
BRI GORE , VR AL X IR 65 8 Ak DA AR T AR
TEWE 1V -
1.1 Xl & & R AE

IR PR ] Y (S NN Wy Do R UK O (AR 1f
XA, T A TR T4 o 38 Sk X b ol sk 4 3
T A3 AT, 121X Ak T 71 R A 1) B2 YT 480 s a8 f e b
o Tt & B S B W2 R DG RE A, Sk R 3 A
XTRRE BT, X TS SARAEA F, E 8 H 5y )2 31 R
EED EEHRR SR MNAE ML &
RITHEA,
1.2 i)z

g 2R 1 4 52 PR AN 1B L M R A 2 Ah )2,
MBI ZEEL, THME R T IEE, 5 AR —
H,oME LR, BB Z KRR EIN R, LR,
WL R, FAERRINA, =R LEH A4,
CERRFA, SE RN A B
M, B RZAREIVH, =SR2 ARINH BEItd, —
TRRBEA REA(REIA o) IRgEd] A
A

2 $HIFRTIIELE
2.1 JFE R E K

6 B2 b 4 I I B B AT Rl O O B 5T 4 4 1
FIEN(SY/T 5088-2017)"%, HAK BSR4 F .

(1) & Bt e K REA6°, & ff A8 fh R <<3°/
30 mo

(2) KA 50 mo

(3) B E B EY KE<20% .

(4) 5855 A% 215.9 mm, i B %4k 1 52 2% 4% 0,
i B — 2% 152.4 mm B ARHIR AL,
2.2 JFE 4y

R Hb 5 35 3R X3 BTk , T ER VLT R X e
WIETE =B 2T A2, 2019 4 g Sl 00 1 46 8 75 4
J2 DR b 2 A R R R A A AR AR R
J I 5 | A v B A O SR B Y il 5 — S R KA
J2 R T g LR 2R LI R B R
TR, b4 BRI T,

SEE,EH 0660.4 mmEssk 4 7EE 60 m, A
Bl 2RSS Z, A 0508 mm &% F ;B A
[N = VAL U [ B N

— JF L6 JH 04445 mm g 3k Bl 50 T & Rl
R, FAERMKILA, E260m, F A D339.7 mm
RIZEEEI KIE KR 2 b

TP Q3112 mm e kT ER,, SR
e N L RUR N N R I ERSR I B AT TR E <
FEBEYTA , 2 2000 m (MAH L AT HT) , A 0244.5
mm £ AR EE E I, K IE IR = o1 .

=N 0215.9 mm B 3k B i 2 2500 m S84,
il =S RARUH, S R RMEH Je A ARG |
G B, R R 0 52 4l

BEAR S AR, H 1009 m PR A =B R R b i
4, i T HZ B R ep B B A KA kA
J2 R IR — TP JEE AN B8 ) A DR B
IS IF RS AR, B D VU8 K O ORE U) P R
(45 s34 % 200 s) , J g P42 22 N 4 42 HH
KA BRI AR HIR R IAE

R 4l S Al M 2 R T DL HE, R BCR O
660.4 mm % 3k £ & 64.10 m, 0508 mm & & T i§
63.10 m, —FF % JH 0444.5 mm 4 3k &6 & 308.44 m,
0339.7 mm E 4 F & 307.36 m, — JF & 0311.2
mm 45 3k &5 & 1601.5 m, P244.5 mm £ & F &
1599.85 m, £ FF WK [E WA, it 5 4%, = HRH O



55 50 455 6 WK BA R 55 45 T 4 b DX R VM) B DU A T 0 A foe B 4 R R R R R 115
x1 REMIFHBHEBR
Table 1 Lithology drilled by Well Wanwangdi-4
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Fig.1 Actual wellbore structure diagram
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Table 3 Drilling assembly
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Table 4 Drilling progress
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Fig.2 Partial cores from Well Wanwagndi—4
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Table 5 Cores from Well Wanwangdi—4
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Table 6 Well diameter value of each section

1 JHehktdl 1254.48~1259.48  5.00 4.46  89.2
2 JEwhR4l 1259.48~1264.66 5.18 515 99.42
3 R4 1351.62~1362.79 11.17 10.70  95.79
4 FAUJpIlZH 1757.86~1762.52 4.66 3.94 84.55
5 MJpilliZl 1762.52~1766.52  4.00 3.90  97.50
6 FRELAL 2211.53~2221.28 9.75 9.50  97.44
7 KRWMEZH  2278.19~2285.04 6.85 6.77  98.83
8 REIEL 2366.65~2372.70 6.05 3.55 58.68
9 REIL 2423.57~2427.71 414 040  9.66
10 RFIFH 2427.71~2435.86  8.15 4.06  49.82
11 RFEIPL 2435.86~2438.56  2.70 2.70 100

12 RFEIPL 2438.56~2447.97  9.41 9.41 100

13 #iggsl  2492.00~2503.90 11.90 11.90 100
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Fig.4 Long-barrel coring tools and coring bits
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