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The Key Drilling Technologies in Fuling Shale Gas Field
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Chongqing,408014, China; 2. Sinopec Research Institute of Petroleum Engineering, Beijing, 100101, Chi-
na;3. College of Petroleum Engineering,Yangtze University, Wuhan, Hubei,430100, China)

Abstract: The complex geological conditions in the Fuling region have led to many drilling problems
such as inconsistent rate of penetrations.different drilling cycles and complex accidents. In order to achieve
high quality and highly efficient drilling performance, Sinopec has developed a series of drilling technologies
suited to the geological features of the Fuling shale gas field. The key drilling technologies for Fuling shale
gas field were analyzed and it was pointed out that by addressing the key issues and field applications the
following technologies had been developed:drilling engineering design optimization, high-efficiency drilling
techniques for shallow vertical section and second spud directional sections, three-dimensional trajectory
controlling technology for optimizing induced fracture cluster spacing horizontal wells,the use of oil-based
drilling fluid technology for long horizontal sections,new cementing technology for long horizontal sections
drilled with oil-based drilling fluid, and developing an ideal pad drilling pattern for complex mountainous
regions. Thus, the drilling technology systems for Fuling shale gas were generally established. Furthermore,
the drilling technology development suggestions proposed for the new drilling issues, provided references for other
similar shale gas blocks in China with a result of increasing ROP and the reducing drilling cost.

Key words: shale gas;multi-well pad;drilling; well cementing;oil based drilling fluid;Fuling Area

I B2 U UL T TR e BE AR 400 (85— 0

U B M A R E MO MK T DT 7 MO EIR 0L R0 10000

N L 2 At e e B N TEE R AT L ), F . #75 AL 1987 S0k T Iin i G vk
lj N l%ﬂ(/(:l \3% =] % 'ﬂ‘[iﬁ}%'@?%:fﬂ‘ E/‘Jﬁfﬁ H %“I‘ *@ﬁ.’g‘ ’ %é FreslH TEE TAEIF, £ BN 3 KA B R T A
IR EE e AL AE L R TE 9% 0 R A, BRI AR E 1) BE R (0728)65963

2012 4F 11 F 28 A .50 THF JRAE g TR T ¥y EEAE

T % b AR T A %

JZARET 20.3X10" m*/d B E = T AR . KT T AR (4 P13023) 3 4 FF R A A



« 10 - = i) 4h

A S 2014 % 9 A

Tk Hb DX AH T B R 0 R R, 2013
HE,17 PRSI 2R 3R E T Tl <
20 G BH I o (15, 3~155. 8) X 10" m®/d. A fic
FPEA[IA (6. 0~35.0) X 10" m®/d, Hitp £ 51 6-2HF
R F A ik 37.6 X 10 m®/d. B 1 8-2HF JF
MR AR S A 54. 76X 10" m®/d, F w5 b ol A A H
HAT WM IT &5,

{H H T 3% B b DX 5T 2% R 52 2%, FR R D KRG
BT ARERBE R D R, BRI 0 SR I
BHEWAPRIR, EERANAEL T 4 Fi- ™ D E
Hb T SRR 2% L TR U T N e A 22 2 AR K
5 KA I S B AU K5 2) AR I 2AT i
FEHE A (— R 300 m) HEHT K (— A 800 m) /K
B (— A 1500 m) S5 4R L EE B A K, = 4
FE R B0 45 M R 5 3) TUA M2 e B F L Al IR
Gy A e By U S 1) 3 T R WO R B R
Bl RGBSR R 5 4) B IR JT R w0 L AL O TR
RN E A B TRERRA .

B X7 B 00U SO B TR AR AE 1Y bR X
b A A T E AR e R 5N A R R
IAEIYPI S 2T NS ENE -8 EE R 25 N
SR TF R T W B b X 0 R I TR R T R

*1

HETES

JZ BB A BRI RE ) B E R 1
A =GR F MR B 5 ] B A LI I B ORI
SR I ROR 2% b 25 R OF T B O 4
AREERBOCHIFE FEA T B T8 & T B s <
LSRR SR BB OCHEROR Z AL B o B T
ARSI BOR A R AT T B A Y A R4
& HHT AR Y SE B TR] B8 1 T Rk i, B A A
B A B B T R R — A Y BRI 5 B A3
HESHE S,

1 USRI R

1.1 $EFIRMKLIETHEA
111 KRFHFF MLt

R B0 6T 335 Iz b Xt TR b ST R 5% IR 3R 1 K 4
TR H0E T R ML 2 B E AT D
WFRALE B D =S RMKE RES B
FAMERER D B DR TUHRZ WM A 2 b
M5 o YR 2 . AR 2 2 B SR = T
] BT T 38 & 0 bR Hb XL Pl 0 = 1 I B 45
L%k D,

MK FFHFH F &

Table 1 Casing program for shale gas horizontal wells in Fuling Area
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Fig. 1 The conventional well pattern and a well trajectory

horizontal projection of a six-well pad
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The fish hook well pattern and well trajectory hori-
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zontal projection of a six-well pad
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Fig. 3 The conventional well pattern and well trajecto-
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Fig. 4 The fish hook well pattern and well trajectory hori-
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zontal projection of a four-well pad

MAF & BB SRR R 9 ORI B L
A7 B BHL LA R 45 7= J 30 48 5 10 % 4 AN R AT T4
FoL g5 R 2,
F2 WAAEHFRHMBIEITHFERIL

Table 2 Contrasting analysis on the four well patterns and
well trajectory design schemes
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Table 3  The application of combined drilling technology of

“clear water+PDC bit+PDM” in the first spud

44 e
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mm (me+h1)

fE 1 2-2HF 406. 4 50.32~549.00 498. 68 26. 96

I 32-4HF 406. 4 50. 10~506.00  455. 90 25.33

fE1130-1HF 406. 4 56.00~523.00 465.00 22.14
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Table 4 The application of directional drilling with foam in Well Jiaoye 13-1HF

BB/ m BK/m Ak /b B/ (me h™D  ABFREE/ (me hTD PEHBCR . %0
1179. 78~1 189. 65 9. 87 1.57 6.29 2.12 196. 00
1 189. 65~1 510. 37 320. 72 46. 43 6. 90 4.19 64. 68
1510. 37~1 703. 92 193.55 18.50 10. 46 7.14 46. 50
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Table 5 The application of specific PDC bits in directional well section
e HIms AR /m )2 WR/m R OO
KM1653DAR 506. 00 KAl G A 486. 97 28. 50 17.09 128.17
FEIU32-4HF DM664H 1089. 43 X H— Wi 275. 29 18. 00 15.29 104. 14
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