2021 4F R BFMNDE AL

11k oW RESERVOIR EVALUATION AND DEVELOPMENT 219

SR WL, BERIR, AT R SUE BB AR TR M BRI A BUR R HOR——LL WY9-2HF J A ). M~ UBET A 5
I %,2021,11(2):219-222.
LONG Gang, XUE Lina, YANG Xiaoli. Staged fracturing technology with full bore infinite sliding sleeve of casing—damaged horizontal
wells for deep shale gas: A case study of Well-WY9-2HF[J]. Reservoir Evaluation and Development, 2021, 11(2): 219-222.
DOI:10.13809/j.cnki.cn32-1825/te.2021.02.011

RENESEMAEERLTREEKEHF
DEERE RN
—— DL WY9—2HF 3 % 14

£ Al B, A
(1. V)P R R ATBRA 7], D)1 BB 61800052, P fL RGN A A3 TR ARSI, DU 1| 485 618000)

BEAEALERRERNEAKTIHER —HERERTE A0 BKERFRNER, FANEL I FHBETEL
FERBENEATEREN AHERIIMERRL, RE T A AT AREENES BT L8 DM kA ¥ A5 3
BaE BRI B THRBEERZRGA, 25K HEZR, EUFETNEAEXEE AEEER, 4 EENEAH
WY9-2HF & # 5] 8, ML @ WIE EHENF MR EMEA TEFL SRS FAENURBEFRT, XRAELEHEE
EHREEERTI R A ERECEINLE S THHTEANTRAURGHE; XA L AR L REE, W - B F 3R ot
REmIHE RESHRET ALY EHFHEL2HE AHELPBRERATI Y EWYI2HF T2 A LA AHE.
KM BB RS, A B T E R B A7, K3 B A 875%10  mi/d, AR XM B U T H A ERF 0 HER S EAE
BE .

KB M EA;EH; 2B R LIEE; R R

FE 4 KS  TE3ST XERARIREG : A

Staged fracturing technology with full bore infinite sliding sleeve of casing—damaged
horizontal wells for deep shale gas: A case study of Well-WY9-2HF

LONG Gang', XUE Lina’, YANG Xiaoli®

(1.Sichuan Deyang Xinchang Gas Field Development Co., Ltd., Deyang, Sichuan 618000, China;
2.Research Institute of Petroleum Engineering, Sinopec Southwest China Oil and Gas Company, Deyang, Sichuan 618000, China)

Abstract: The casing damage of horizontal wells for shale gas, especially for deep shale gas, has always been a problem that
troubles the staged fracturing development of shale gas. The conventional methods, such as casing patching and chemical plugging,
cannot simultaneously meet the demands of high pressure, high flow rate and small bridge plug passing during fracturing, resulting
in the difficult implementation of the staged fracturing technology through pumping of bridge plugs. Besides, the staged fracturing
technology with multi—packer is difficult to meet the requirements of pumping rate and scale due to the limited number of segments
and limited displacement, resulting from the limited range of the ball-drop sliding sleeve. Taking Well-WY9-2HF as an example,
by conducting the researches such as risk demonstration, pipe string mechanical analysis and structural optimization, tool
development and improvement, and wellbore simulation test, the following conclusions are drawn: the string with suspension packer
is suitable for isolating the casing—damaged sections; the combination of the upper casing and the lower tubing for injection can
raise the pump rate; the full bore infinite sliding sleeve can increase the number of segments and the pump rate; together with
multi—packer, well control safety measures and high—rate segmented fracturing technique, the full bore infinite sliding sleeve is
used to realize a large—scale and high—rate fracturing with 31 stages in Well-WY9-2HF, which achieves the expected targets and
obtains a commissioning production of 8.75 X 10° m*/d. This technology can be used as a reference for the fracturing and
commissioning of such wells..
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Fig. 3 String consisted of hanger+sliding sleeve+packer
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Fig. 4 Triaxial safety factors under different

working conditions
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Fig. 5 Axial forces under different working conditions
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Fig. 6  Simulation of string running into stratum
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YR P i) R
(m*min)

ISR it
Erfaar o BURE SR

4~53 11333~1246.7 19.4~22.87
4~60 927.8~1558.3 36.1~83.50

F o AR BB TR SRR —E T

PEHI
2) RN 90 MPa AHR I ETFR TR

() R EE RS R R 2 70 MPa 1) 4530 12 TC R IH £ 2 4l

BTHIE BRI BOE RS BT OCHE

BB Z B R S AL T ASOR e 2 4 o

B T NI
3) WY9-2HF EHUHRAIZ T 2, SEBRHRE |

KA 31 o3 B IR BN UM R R H AR, 314%™

A 8.75%10° m'/d.

2 % X

(1] [ fobR, v SUE ORI IR SR P )2 0 5.
RIS, 2015,35(9) :70-76.

TIAN Zhonglan, SHI Lin, QIAO Lei. Research of and
countermeasure for wellbore integrity of shale gas horizontal
well[J]. Natural Gas Industry, 2015, 35(9): 70-76.

[2] SUGDEN C, JOHNSON J, CHAMBER M, et al. Special
consideration in the design optimization of the production
casing in high—rate, multistage— fractured shale wells[J]. SPE
Drilling and Completion, 2012, 27(4): 459-472.

[3] BARREDA D, SHAHRI M P, WAGNER R, et al. Impact of
cyclic pressure loading on well integrity in multi- stage
hydraulic fracturing[C]// paper URTEC-2902463-MS presented
at the SPE/AAPG/SEG Unconventional Resources Technology
Conference, July 23-25, 2018, Houston, Texas, USA.

[4]  ADAMSN J, MITCHELL R F, EUSTES A W, et al. A causation
investigation for observed casing failures occurring during
fracturing operations|CJ// paper SPE—184868—MS presented at
the SPE Hydraulic Fracturing Technology Conference and
Exhibition, January 24-26, 2017, The Woodlands, Texas, USA.

[5]  # BLXMRIR 8 B, 55 SUE U E B A TR R4 AN,

R BALTEL)] AL, 2017,45(12) : 82-87.
YANG Yi, LIU Junchen, ZENG Bo, et al. Application and
optimization of srv fracturing technology for casing deformation
section of shale gas well[]J]. China Petroleum Machinery, 2017,
45(12): 82-87.

[6] B, T, KR TR UK E RIS BUE
BTG S AR )] KA T, 2017,37(7) :40-45.
LIAO Shimeng, SANG Yu, SONG Yi, et al. Research and field
tests of staged fracturing technology for casing deformation
section in horizontal shale gas wells[J]. Natural Gas Industry,
2017, 37(7): 40-45.

(7] FpEi, AL 2k 5 TUE SO MBI L2 H AR

AL TAE R, 2019, (25) :207-208.
ZHENG Rui, DU Jianping, LI Zhaofeng, et al. Application of
horizontal well workover technology for shale gas[J]. Chemical
Industry Management, 2019, (25): 207-208.

(8] XA, U, 5t , 4 x b [ SUA AU S TR AR R S A

(F#%2347)





