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Abstract: To address the issues in conventional fracturing stimulations, such as uneven fluid distribution in
multi—cluster fracturing of long intervals and poor reservoir stimulation effectiveness, we investigated the technol-
ogy of coiled tubing (CT)—conveyed infinite-stage switchable cemented sleeve fracturing with bottom packer and

developed corresponding tools. For this technology, the full-bore fracturing sleeve is landed in hole with the casing

* ;E%lﬁlj EPIE(EHBEW\ WA FRA R BRI 2 R ESATARALHORIET (20222T01) 5 P R AT K AR 4 A 1T
RIS ATRA FRARFTE SHORTF R AE 5 MG 2 B2 i )2 SO ORI S ™ (2024T-001-003)



— 102 — L& m L M 2026 % 54K 104

and then cemented. The fracturing tool string is conveyed via CT, and the packer is set inside the sliding sleeve
before it is opened as the pressure builds up, to enable the process of primary fracturing through the CT - casing
annulus. The tool string is landed in hole in one run, the number of fracturing stages is infinite, and the entire
borehole is drifted after treatment. This paper systematically elaborates the technical principles, characteristic
parameters, and operational procedures of this technology, and specifically introduces the structural design and
working mechanisms of core tools including the infinite-stage switchable cemented sleeve, bidirectional—-set
packer, and sliding sleeve locator. Sealing performance and open/close operation reliability tests were conducted
on the sliding sleeve. Test results show a pressure drop of 1 MPa after the sliding sleeve was applied with pressure
rising from O to (rated) 70 MPa through a manual pressure test pump and then held for 30 min. When the annular
pressure rose to 15 MPa, the sliding sleeve was successfully opened, and the number of opening and closing
exceeded 15. The laboratory test results met the designed technical requirements. This technology was successfully
applied in Well KHW8304 of the Xinjiang Oilfield, completing 13 stages of sleeve closing, 5 stages of sleeve open-
ing, and 6 stages of fracturing operations cumulatively. The packer demonstrated reliable setting and smooth
retrieval, achieving a 100% operational success rate. The maximum daily increment of oil was 8. 3 tons, and the
71-day cumulative increment of oil reached 118. 8 tons. The sliding sleeve could withstand a pressure difference of
70 MPa, corresponding to the hydraulic opening pressure of approximately 15 MPa in laboratory test and the mea-
sured opening pressure of 25.4 MPa on site. The process is superior for large displacement, post—frac full-hole
drifting, and sufficient reservoir stimulation. This technology can enhance stimulation effectiveness and operational
efficiency in multilayer fracturing, and provide a technical support for efficient development of the Xinjiang Oilfield.

Keywords: coiled tubing; fracturing with bottom packer; infinite—stage switchable cemented sleeve;

packer; sleeve locator; multi-stage fracturing
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Fig. 1 Illustration of infinite—stage switchable cemented

sleeve fracturing with bottom packer
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Fig.2  Structure of the infinite—stage cemented sleeve

fracturing string
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Table 1 Technical parameters of the fracturing tool string

P THAR T HAnm HMEmm K /em S /m
1 U 50.8 mm CTx63.5 mm SA Pin 77.8 21.0 0.21
2 EFHEk 63.5 mm SA Boxx63.5 mm SA Pin 77.8 30.5 0.51
3 HRIERS 63.5 mm SA Boxx63.5 mm SA Pin 115.0 91.0 1.42
4 BREE 63.5 mm SA BoxX63.5 mm SA Pin 71.8 11.0 1.53
5 (GETSEY 63.5 mm SA Boxx63.5 mm SA Pin 73.0 143.0 2.96
6 I S5} J 1 63.5 mm SA Boxx63.5 mm SA Pin 77.8 15.0 3.11
7 MEERIR 63.5 mm SA Boxx60.325 mm SA Pin 77.8 82.5 3.94
8 R [ A 5 P 60.325 mm SA Boxx60.325 mm SA Pin 114.3 94.0 4.88
9 B E N 60.325 mm SA BoxX63.5 mm SA Box 130.0 70.0 5.58
10 Jn g 63.5 mm SA Pinx60.325 mm EUE Box 77.8 67.5 6.25
11 5l 60.325 mm EUE Box 115.0 16.0 6.41
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c. RIMBEMHRENS
B4 RREITXEFFE A RE
Fig. 4  Operating principle of the infinite—stage
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Fig. 6 Operational principle of the bidirectional-set packer
2.3 BEEMHE

BN A B4, AW A
B HEAT R SE 48, i 5 B — @ik, BN
SREEEE, TR, IR H AR, SRR A
WENRIMAE N, ST, nl e
Bfaar QI A SN L e ikl i i 4% 58
FZERARE, J) ol o T Bk BR K U X o o o
ARG, Ao IBLRIEBL G, TSR ;
[F] A 560 38 R RE A g T L AR B R RS )

HIRE R WEENLE Gl

BT BEZABREMTEH

Fig. 7 Structure of the sleeve locator

3 ERRE

MGG, AT 0 % B AT A
SRR, DAIIE % B R R fE 1 5 TF A PR R AY
AEEME, DRIEILS 2 At T AR .

3.1 BEZHRARE
311 RKBGE

HRAE APT Spec 6A BLR X I 56 i & HE 17 %
KA, MRS RHAFHLEE, KR RGEWE 8
FIR o



2026 % %S4 10

WA, F BT RRAT X EFEERIEL T AHH R L

— 105 —

2 3 4

1= Bk 2— AN 3—IENR; 4—hk,
B8 BEEHRARAKATE
Fig. 8 Schematic diagram of the sliding sleeve

sealing test system
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sleeve opening/closing test
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Table 2 Fracturing stages and sleeve depths for Well KHW 8304
B JETR/m TR /m JZJFE m T2 R /m fe R] i fm THIEHRE/m R /m?
1 4692.9 4611.1 81.9 4691.3 — 4694.1 —
2 4611.1 4516.1 94.9 4 609.4 81.9 46123 20
3 4516.1 4420.8 95.3 4514.5 94.9 4517.3 20
4 4420.8 4314.4 106.5 4419.2 95.3 4422.0 20
5 4314.4 4185.1 129.3 43127 106.5 4315.6 20
6 4185.1 4089.9 95.1 4183.4 129.3 4186.3 20
7 4 089.9 39825 107.4 4088.3 95.1 4091.1 15
8 39825 3 887.3 95.3 3980.9 107.4 3983.7 —
9 3887.3 37925 94.7 3 885.6 95.3 3 888.5 —
10 3792.5 3697.0 95.5 3790.9 94.7 3793.7 —
11 3697.0 3591.2 105.8 3695.4 95.5 3698.2 —
12 3591.2 3507.7 83.6 3589.6 105.8 35924 —
13 3507.7 3424.1 83.5 3506.0 83.6 3508.9 —
14 3424.1 3329.1 95.0 34225 83.5 34253 —
15 3329.1 3231.7 97.4 3327.5 95.0 33303 —
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4.2.2 JFFREEFEAFL
PLEE 4R 2505 (WIE13) . HekER
fREIEEZN, FRKRE., REREEAY; FE

Ja R, BT REANTHEREANE L, AENE
25.4 MPa, EJUah T %, RUIEBERINITIF;
JEZ SRR, i T /7 42. 00~58. 13 MPa, ¢ 34K
7158.13 MPa, {54 /% 71 23.5 MPa, JlifbH: 20 m?,
HEE 4. 0~4.5 m*/min, B E 301 m’; Jifi .45
G, BIRESE, NREKIT, FEOELE A
TR, FiRESAE A LR, kST —
PREIR

sor MW B EME o1

70 o : 470044210 _
S 60} P i T He00 B 1s0’c
=50t ﬁ?ﬁ'éﬁhk“ b P 450024150 E
I~ Bl i T ——— L = .
g4or Do TR S 5813 MPa, | 4004 41202
<! Pl ; ‘ = =
RES o b || 43007 490 1
oL F{H i i | leo &
220 F ; | 2004190 5

10 N Pt i ; 41002 30

ol SN O 0 A PRI PR PO 1 S P

0 8 17 26 35 44 53 62 71 80 89
s} ) /min
B13 FEREELETHE
Fig. 13 Fracturing curve during sleeve opening

4.3 SKHERRTMN

T 28 TC PRI 56 [ I 1 B B R MR 7
B m H KHW 8304 HHA5 2 st i H , Bl it
PIEE 139, FFREESHR., K6, 1ElT)
ik 100%; ®EHAT, M HEMms. 3, 71d
FtHm 118, 8+, HJEAE H oL anE 14 frs . B
Y AR BT



20265 H 544K F 108 A, F: £EEAREBITXEFRLERIEL T AHH ZE A — 107 —
HFWEA(R) = H™EACH) Drilling & Production Technology, 2017, 39 (4):
1o — HMEER/Mm (%) — iIE/MPa(4) 230
BIEMPa()  — TSR IBIE /) MPa(Ze) 514-520.
oor I (2] M6, BRGE, XU, 4. AT IR RIS BUR R

il [ HEREEMBHE SR (1), GMER T L, 2011, 33

2ol 1 (2): 131-132.

20k 5 Zhang Peng, Cheng Zhiyuan, Liu Zhibin, et al.

0 I P 0 Development and application of open—hole staged fractur-

I ;1?%;1/23 = o0 ing ball seats for horizontal wells [7]. oil Drilling & Pro-
B 14 KHWS8304 3 /&5 & 7 W 4 duction Technology, 2011, 33 (2): 131-132.
Fig. 14 Post—frac production performance of Well KHW 8304 (3] JAfE4E, $EUrIE, SR, 5. JYIHF 3USUKFIF
KB GFBERBEHEAR [T A RE AR, 2014, 42
5 éflj: ‘f//% (1): 75-80. | . .
Zhou Dehua, Jiao Fangzheng, Jia Changgui, et al.

(1) F%bokOT 140 B F 505k 7 754 56 T L Large—scale staged fracturing technology for shale gas

) . ) - horizontal well JYIHF []J]. Petroleum Drilling Tech-
AR, IR T e PR G 5C [ Bl Il s 2 niques, 2014, 42 (1): 75-80.
TRS . WERMIRREHE AL, NETEIE (4] ok, o, ek, % REERHGEIEICE UKT
HANTAT L R 20EPM, TG S PR AR, X HABEREAR (1], AEHHEAR, 2019, 47 (1):
fa el 1) 72 AR 5 BB AR A BN OBUCR FLik T 76-82.
SR M EELEHy, LN mEEARE,; BESE Lei Lin, Zhang Longsheng, Xiong Wei, et al. Staged
eSS 45 H, TR R S, R fracturing technology for normal—pressure shale gas hori-
%{jo zontal wells in Wulong block [J]. Petroleum Drilling

(2) %Wﬁtgﬁéﬁ%%%, %%{ﬁ%iﬁﬂ“?i)ﬁ Ee(:hniques, 2019, 47 (1); 76-82.

BUIE SIS O I E gy 70 Mpa, B TR BES AR B BRI
30 min, FEFE 1 MPa, 1ML BHER 5% o e AR 2
2ok MR AT THE 15 MPa b i UK Ty % Guo Xinchao, Zhang Xinwen, Li Yonglong, et al.
W, TRI P 0 1 B RS . R B Development and application of a multi-cycle opening/
DNtIa s ZREZIRYE, WEIR SRR closing lost circulation control tool [J]. Xinjiang Oil &
KT 15, Phrekse, RBBHER, Gas, 2017, 13 (4): 79-81.

(3) BELLELMEIT R EIFBEIREE R (6] e, W, W BimbKorIFal IRt k2
ARTEHT S 11 KHW 8304 45 2 s i il Bl 3t BOFR (1], FTMPLIL, 2022, 50 (8): 33-39.
ﬂ»a‘épﬂ{ﬁg 13ﬁ’ ﬂija {%E 5 g&’ E%6é&, ,ﬂ;ik Guan Haolun, Shen Ming, Cao Jia. Development of a
WIZ100%, HREARES H8mse. 3, 71d2 novel switchable cementing and fracturing sleeve for hori-
i+i1H3 118.8 1. f%%@ﬁﬁﬁl% Eﬁ?o zontal wells [J]. China Petroleum Machinery, 2022,

. ST . 5 T 50 (8): 33-39.
- E;iﬁ;ﬁi;ﬁ " ;)%;ua}fjf; ji?ﬁi f (7] THGHR. BT, A, . WK IR A
ne ’ con ’ WigEUER [J]. frblbg, 2016, 44 (12): 78-82.
AT T ARG I I 6 43 A0 R o s Ding Qingxin, Hou Shihong, Du Xinfang, et al.
TR RE L O BUE R AOT KR B T R Research progress on horizontal well fracturing technol-
7R33E‘L0 ogy in China [J]. China Petroleum Machinery, 2016,
5 = ¥ # 44 (12): 78-82.
(8] Fha&. LA IR E WD A L X IR £ 5y BUE
(1] Ay, myal, e, 4. EWNSA TR KI5 HERWITE [D]. AR : ORI AR, 2019.

BRATHRRIRSBH [J]. amsiR T2, Sun Xin. Research on coiled tubing—conveyed bottom—

2017, 39 (4): 514-520. hole packer sand jetting perforation and infinite-stage

Fu Yukun, Yu Chenggang, Yin Qiang, et al. Devel- sleeve staged fracturing technology [D]. Chengdu:

opment status and trends of staged fracturing tools for Southwest Petroleum University, 2019.

shale gas horizontal wells at home and abroad [J]. oil 9] E9. ZELME TR E 0 B2 R A1 551



— 108 — fa

WML M

2026 % 54K 104

[10]

[11]

[12]

[13]

[14]

[15]

[16]

B R AT L] LSO R TR 224, 2020, 33
(2): 26-28.
Wang Tang. Application of coiled tubing—conveyed
infinite—stage sleeve staged fracturing technology in shale
gas development [J]. Journal of Jianghan Petroleum Uni-
versity of Staff and Workers, 2020, 33 (2): 26-28.
B S E T B B R T 2N R
[J]. =EfLT., 2021, 48 (5): 85-87

Zhao Bo. Application study of coiled tubing—actuated
technology  [J].
Chemical Technology, 2021, 48 (5): 85-87.
B, ARRE, BkNI, fF. et 22 RRER
(J]. ESMmETAE, 2007, 23 (2): 7-10.
Zou Qun,
Advanced multi-layer fracturing technology [J]. For-
2007, 23 (2): 7-10.
XIEfR, #, W, & KPR BOER T AE
ARBUR S RS [J] Am L, 2021, 49 (2):
110-119.
Liu Jubao,

casing sleeve fracturing Yunnan

Hou Hongtao, Duan Zhigang, et al.

eign Oilfield Engineering,

Huang Qian, Yang Ming, et al. Status
and prospects of multi-stage fracturing tools for horizon-
tal wells [J]. China Petroleum Machinery, 2021, 49
(2): 110-119

SR, EAK, I, A B R RIEA IS
HTEEARB I KR [T]. ALK, 2022, 50
(5): 113-118.
Ping Enshun, Wang Lin, Xie Tongchuan, et al.
Research on snubbing completion technology for casing
fracturing wells and its application [J]. China Petro-

2022, 50 (5): 113-118.

leum Machinery,

Mauchien T, Kishore S, Olivio A, et al. Efficiently
shifting sliding sleeves in extended reach horizontal
wells with electric-line: a case study [C] //SPE/
[CoTA Well Intervention Conference and Exhibition.
The Woodlands, Texas: SPE, 2021 SPE-
204400-MS.

TRERSE, BRIEMG, WS . 4% (k) X2 RIFRH
B SR (1] AR, 2022, 29 (9):
55-57.

Zhang Xiwen, Zhang Daopeng, Pan Yong. Develop-
ment and application of a multiple—switch sliding sleeve
by pitching plug (ball) [J]. Petrochemical Industry
Technology, 2022, 29 (9): 55-57.

Yu)J, CaoYF, MaY W,

gation of water—control performance of AICDs and intel-

et al. Numerical investi-

[17]

(18]

[19]

[20]

[21]

ligent sliding sleeve systems in offshore horizontal wells
[C] //Oftshore Technology Conference.
OTC, 2026: OTC-37120-MS.

Li Binwung,

Houston:

Zeng Quanshu. A skin

factor model of sliding sleeve and its production optimi-

Wang Zhiming,

zation [ C]//International Petroleum Technology Confer-
ence. Dhahran: IPTC, 2024: IPTC-23705-MS.
X E, BRE, e, % RREEIFEES L
BRI 52 e 5 3& e AT (1], Am A Tk
2023, 26 (1): 97-101.
Chen Gang,
Field practice and applicability analysis of infinite—stage
1l
(1)

Liu Hailong, Jiang Jianhua, et al.
cemented sleeve staged fracturing technology
Petro—Chemical Equipment, 2023, 26
97-101.

B, XM, mEE, 4. RRGUEREFEE
LR TE MRS (1], £rim#La, 2020, 48 (6):
105-110.
Luo Jianwei, Liu Peng, Huo Hongbo, et al. Devel-
opment of infinite—stage fracturing cemented sleeve and
its closure tool [J].
2020, 48 (6): 105-110.

BER . LM + IR B BUE R 20 Y
[J]. (TR, 2017 (8): 52.

Zhao Yudong. Applied research on coiled tubing with
[l
Chemical Enterprise Management, 2017 (8): 52.
B, B, XU, S5 BN ICE SRS
IR E IR RSO A ] iR T,
2017, 40 (2): 59-62

Zhao Ming,

Research on coiled tubing cemented sleeve fracturing

China Petroleum Machinery,

cemented sleeve staged fracturing technology

Wang Weijia, Liu Hongbin, et al.

completion methods for overseas shale gas wells [1].
Drilling & Production Technology, 2017, 40 (2):

59-62.

F—EEREN: S, BIELTRN, 4T 19984F,

2020 4L F o E AR A (o) HUAR T R
Hafb &k, Aol TAE, Hidik: (834000) it
SRR . email: 1416140431@qq. com,

come

WEfEE: £ W, TR, email: 13271782526@163.

& mimEE: 2026-06-10
(A3CoRsE XEAR)



