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Shale gas drilling difficulties and their solutions in the lower reach

of the Yangtze River (Anhui)
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Abstract: To seek breakthroughs and discoveries in shale gas resource exploration in the lower reach of the Yangtze
River, China Geological Survey deployed 25 shale gas wells in Aahui province from 2015—2021. In view of malignant
leakage, difficult coring, difficult drilling and well wall instability due to complex geological conditions in the
exploration area, including complex geological formations, soft and hard interbedding, fault development and broken
formation, a shale gas drilling technology system has been developed for the lower reaches of the Yangtze River
(Anhui) through the selection of multiple types of drill bits, optimization of drilling tool combinations, drilling fluid

configuration and drilling techniques, The technology system includes high-efficiency and high-quality coring
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technology for the fracture zone, research on soft and

hard interbedding deviation correction and control BHA,

optimization of bits in strong abrasive hard formations, treatment methods for malignant leakage and sticking, drilling

fluid plugging technology for horizontal well sections, and wellbore stability treatment in water sensitive formations.

The research may provide beneficial reference for optimal well drilling design and drilling operations for shale gas

survey.

Key words: shale gas geological survey; shale gas well; drilling complexity; drilling technology system; drilling tool

combination; Anhui region; lower reach of the Yangtze Rive
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Fig.1 Shale gas survey achievements in the Yangtze River Economic Belt by China Geological Survey

(according to China Geological Survey, 2020)
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Table 2 Overview of drilling works in Northern Anhui
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Fig.5 Drilling time chart of the coring section of Well Wanbocan-1
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Fig.8 Taiyuan Formation(1480m)gray white medium

to fine quartz sandstone

FLBELE /%
1400

1500 |
1600 |- e
1700 |
1800 |-

1900

R /m

CHEE Slapi|
LIl

ok F 4

2000 |-

2100 |

2200 |

2300 L ® °
B9 mAS1HILEESH
Fig.9 Porosity distribution at Well Wantaican—1

BB /mD
0.01 0.1 1 10 100
1400 v : : )

1500

1600 |- ®

[ ]

1700 |

1800 |

#1900 |-

o 2000 |- o A

2100 ® NI
2200 | ok

2300 L © ®®
10 RAS1HBERL
Fig.10 Permeability distribution at Well Wantaican—-1

SR HBCAR Al 4 i+ (1) 308 e 52 Al e 2 s R )=
ARG R o T EAT Bl S e R 5 1A A R = A
R RN PDC & 3k, USRS B i ROR | TR EE Al
W/ I8 ) B R AR 0 1 - (2) 2R IR Bl ) el
HOAR S BL A PDC # Sk 0145 BE S BRAT 5 315 1R AT ik
LT Bl 3 AR AR S il A Bl Sk IR ol S T

IR AL 1 S B A VT R ARG o T L A RE L ARAT T3
SR L (R ARG 2 5 T AN IR AL

ot R BLDL b2 IR i, ML B RN PR s T
2.741%
2.3 KRR

70N P g Py = M P ¥ o <R N
i T8 BT R A b S ok L B A e AL B
S TR (WE 1D . g RS 1R %
¥ 1595.43~1737.12 m I & AEE MR K S K, Bk
AR BB R L RV R TR R A ks I B, Rt
T2k 2201 m®, WL 17 d 18 he i 1595.43 m
Aib Ry R T R G, B FE A 575 kN B4 i £ 656 kN, g
JE R B O, & W T T R, 1 b A b 2 5 B T
REF

(a) &8I0t 3 1 1188 1. g
FIA WAL L & &

(b)EE K214 1739.12 m,
TRAB TR A, DL A A A
BT A T, LA

(g K2 17 1666.85 m, K
F@ B BT 4 58
D75 1)

(o) K2 13:1756.9 m, &
ERENE PP =y (P el
A& BT A BT

11 e REEBHILEMALRLBMHE
Fig.11 Pore developed strata in Northern Anhui

SR BUAC Bl 4 it - (1) 2R JH b T 22 < A 2R AT R
i 400 AR UTERK , I 3 28 ) HF HR AN PR 25 T AR O
(2) B I 32 4 7 Bl FL 0 R i B KR A 0, T A T
o (3)EBEE T, Ab FHR KRR 17 A 0 T IV
TERMHAE, ZWER E, W TR AR
JE 4 R ol AR 28 R R K A (4)
BEAT 2 I 2 5 P T L SE R A I K 15 m?, A



554955 5 W

A A - AT T Ui (O H X TUE R

B TR R DX S BT 17

AKIRHE 10 m*3 T, 35 i i
2.4 5 E AR M JZ R 1 X

fog KU 1S B AE R T R E Ay 1k
A M A A R 3 A L T A b L R R R
hAER A AT I — T R Bl TR R-— &
FAERLI . T 0 eh R B AL VR T MR 0 vk
(i RNy e I S & Y P 1 R NN S
12), TR} I AR B HRfR g BE A 4t 2%, Al ot o A v I
AREME LA ]

12 FEBEBEFRED

Fig.12 Cores from the well section in the thrust nappe

SR BRUAR) B J  it « SR ) T 2 5 s Ak e )2 i s &
BHEAR, —IFHBERH 0311 mm PDC 43k + 0197
mm B2 WE A (1) + MWD #i 25 il B 48 7 5 45 B 4
A B &k TR B I AR 35 Uk, — Bk B RLE
b, B4 125 WRAF o ) Bl RN 2 R, B g B R R
FHBHR 3.85°, i BT R

3 EMREHIEESEWNR

fie P 3 X T N 4 R . X R I I SR AR
VAT S 4 16 15 3 o kkﬁﬁ”*ﬁiffﬁﬁh%ﬂﬁﬁﬂ XA
A IHWTR 25, “HMTRE 340, TR 6 4, ik L8
Wy 285 BT 5% Ktﬂ%ﬁi#*ﬁﬁ/ﬂt,*’]mimﬁi\ /NE.
N2 BN R A (WL 13) o Rl /N7 =
ARG KT, W2 2 09 7 I8 P R 475K R E
B XS AR R Y B SR, AU TR
AT I Sy RN EEAWZR &R
R OR B SR R RE ) 55, W B K A AR AR O BE
P AF S R AL [ b B R A R A T 3 X
PRE Y 18 H RN OT TR 2 B T A 2R b T A% R 5
W, LA 28 A T B S e ot THF ], %0
Je N T MUK — 1 5UA SR T RS

SHR FE S 2000 m G A K AR M R A e I 1
IS E ILE 14, H EﬁEﬁg‘é%ﬂE\iz{%%n
PR o fog 5T THE TR 4l 38 7K vk b )2 L B8
B, S ) PRIE , 2% 3R M T 2R 45 DX PE 5 R A
31 HBZEUKE 5 P b bk

56 0T THF J 38 R B KB A e 820, K B
A e A Y JE KO )2 PR b L R SR
JEBE b 1 I 0 L5 A B, KB L 5 Ok -0
TN 43%~52% , LIS K i 2 IR 2 R &
(ULFE 3) , A WK Ja 7= A 1 I ik 5 30 A 71 258
FEREAR 5 oK ARG B T 3 A A 5y S BOF IR BHS
FOHEMAES R DR HZ MM ER T 4526
nm~1.71 pm (W& 15) 85 b i B v 5 Rl e B
TIWIVE T S U o 24 48 1=\ 1l 2 TR 1 ji it J2 7K Ak
YH .

FEEE VR R b, 3 RHBE 1380~1520 m £ UKk HY B

B EN GRS R E P e KRRSF R #] 17 em

(ULIE16) , T 3G Wk T 855 R IR e, 2 2R T
Bl BURE B o7 W, s A KR 200 2K

SR SRR s S 1 G < A ke b T A% 1 51 R B I BE R
S M ) A, P A e T R R X M
J2 R R TR AR A SR A A B AR R
(1)%£nuLﬁ73E§j\E’JE/uﬁﬁ@@ﬁiﬁ‘,ﬁgﬁwﬂa
I RS IR R VEAT X E A BT AR T s b
T 5 7 B0 Bl VAR R O 5, A L o M B K B
TRV F T A I W A R LA T 5 ) 41 1 P R 2 B
FACR (WL 17) o B R 0400 mL 4590 +3% E 7L
A3+ 2% &AL AL 7+ 100 mL CaCLIFEW (25% ) +
2% CaO+3% A MLt +4% FEIERF . (2) 5T 72
o AT B3 3 AR R, BT X B3 15 I B I 3R g
WSH

i 358 2R FH 58 dt 3 e B By 45 B O VA RO B
FEE I W S, R Ml 2 R g 5T THEF 3 R )
I e b 2 R OK T B 2 W 2 R iR b )2 . AE
R JGRME I B I S % R R 0.5 g/em?
PG BL T AT RE S R 47 E BERRUE | BT 1 48 e = 1)
TH R T R R SR R R, it 2R
PEE 6 20 04 3 35 B 1 W b 35 T AR 1 i ik
10 %0 , 5 W A 1 LA s H s e B 1) 1450 VAT )
400 V, B3 B AR N BUTE B IR om A K i AU
Wi e FEFLAR A FL AR B O FL A e 400
VAETHE 900 VPR IE T I R e 4



18 iR TR

202249 H

o F11

te O

VELE S (:}i

. : é oo £ 5
k. "-u- 4 g 7 ‘:.. ¢
e A -.“;."-; e : .
Fa: K F - FIBRL R (—2
: F- F5 BRI (40
AT A FeFEWR (=90

tﬁ.

ﬁéﬁli‘ﬁ?& (*f)&)
F3: VLRI (—40)

e F7:§iﬁ—é§¥%ﬁ2\% (=40 '
il F8: 32 1L-MRK TR (=28
oHF c.gfﬁs FO: AL (=)

F10: i R (=4
F11: 7 & -He e (Eﬁ)

M%A /Iﬁﬁ%i,

.---’

u] 100000 200000
O

13 KT T R R iEms 5

Fig.13 Regional tectonic framework in the lower reach of the Yangtze River

3.2 RiRMEIEE

e 5T THF 45 2E 5] 1908 m J& £ Uk 4 18 24 4% 1
Ui 2%, U 2~4.5 m®/h, % U 7 Ik 6% 2 ) B E
2004 m V438 1A EE A K A R A R IR P TR R
W Bl 2 R R R FE TR 800 m, Ik MR EE 0.5 g/

em’ 5 181 m*/h, Rtk 846 m™l AL K .
SR IBUHR) Al 1 - B 3 B AN () T 2 2 1Y 0 s
MR — o, RO 120K FEdE — IR IR
Pl e 3 T i B2 PR A T OKE R BRI EOR .
TAI KV BOE 5 Bk o, B DUTE 8 /R T [



554955 5 W

AT A < AT U (22 B0 #l DX TR SR I TR ol A5 B 3 503 19

0339. TE% X 47. 88m
04303 X 47. 88

0244, 5B X 814. 47m
0311. 28R X 815. 23m

M4k £5.1020n

—1

0139. TE4 X 1842. 47Tm
0215. 9HAR X 2004m

SR, 0215, 9HHR X 2012. 16m

14 BRWIHFFHFH4EH
Fig.14 Wellbore structure of Well Wanye-1HF

®3 BRMMIFREAS LT WAL ZF
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Fig.18 Layered plugging of horizontal wells
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