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Staged sand fracturing with pumped bridge plugs for well T1-5H in Tahe oilfield
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Abstract ; The staged sand fracturing process with pumped bridge plugs in well T1-5H in the Tahe oilfield encounters some challenges, such
as the tool string sticking/blocking, unavailability of compatible downhole tools, high H,S content, and high well control risks. This
paper presents a downhole tool pumping simulation technology for well T1-5H to enhance the passability of the tool siring in composite
casing. A high-precision depth calibration method combining artificial bottomhole geological depth regression and coiled tubing bottom
detection was developed to ensure the accuracy of the first perforation position. Large-diameter full-sealing bridge plugs were employed
to address the challenges of running production tubing in high-pressure gas well groups. Field application shows that the staged sand
fracturing completion technology for well T1-5H, comprising four stages and five clusters, achieved a total fluid injection volume of
3210.7 m’ and enhanced the cumulative production per well by 2 401.6 tons. This effectively enhances reservoir recovery. The
proposed technology offers valuable insights for the stimulation of thin interbedded sandstone-mudstone reservoirs in the northwest region
and lays a technical foundation for the large-scale development of ultra-deep Carboniferous reservoirs.

Keywords: Carboniferous; pumped bridge plug; staged sand fracturing; thin interbedded sandstone-mudstone reservoir; coiled tubing;

packer; soluble bridge plug
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Fig. 4 String structure of pumping pipe
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Fig. 6 Simulation of pump-down conveyance for
plugs using wireline
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Table 1 Comparison of production data between well
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W5 A mi/d B/ Hi st
TI1-5H  107/WiH 198 4284/6 730 4.08 MPa/27. 1 t
T1-1H 472 13 881.5 JEH &I
T1-2H 6 275.3 TR &R
T1-3H 460 6 465.2 2.88 MPa/4. 4 t
T1-4H 459 10 512.1 6.88 MPa/15.5 t
T1-6H 48 962.0 MEEZ I
T1-7H 0 1334.5 HLAHH ™ 0.2 ¢
T1-8H 45 3 064.2 BLRhH ™ 25.3 ¢




58 W24 i

2024 4F 6 H

1.00

0.90
0.80
0.70
s 0.60
#& 050
& 0.40
0.30
0.20

0.10

1 1
2022/7/31 2022/8/6 2022/8/12
B BRR B BT BTTRR

0.00
2022/7/25

B A= RITERE

2022/8/18 2022/8/24 2022/8/30

m SRR AR

2022/9/5

iR (5E/ H/7HD

B8 TI1-5H H#/=S 57 RoTsk 3 (2022/7/25 E 2022/9/4)
Fig. 8 Contribution rate of segmented gas production in well T1-5H(2022/7/25 to 2022/9/4)

1.0

+ T1-5H

0.8 —T1-1H

T1-3H

M 06 —T1-4H

= —T1-6H

| —T1-7H
o 04
02

0 |
0 10 20 30 40 50 60 70 80

A L I/ (/)
9 BREFHA-HMESBENEERTHXRE

Fig.9 The correlation between normalized oil pressure and
cumulative oil production per meter of each well

T1-5H H- AR 2800 BOMAD H 2458 I T 22 1Ak
DR AR e T A2 S TR, B 3t = g
R 2401.6 t,

6 it

(1) &EXFESTATI T T1-5H i 2 T 5 50 v 110w
L, BEHE R 170 °C K& 70 MPa [ R 777 2E
W T B R K

(2) X ES T T1-5H A= B8 hE A5
B ZOR AR S 139, 7 mm EE A
R Bb A1, SR F Cerberus 3% S5 345 {7 ELRAM 4k 14
VI P FPAE AR 25 40 7V 19 B /D HESE 0.4 m®/min,
HRHER 2.0 m*/min, M EtE TARAVRMA 500

(3) EF R IERT I FH A7 ¢ 25 fith 2 W LS LR 2
SR B ST TN TR b SRR [l &5 4 i
SR RIS B RGBSR D v RS R E R HIAE 1 m
DA DRAIE T A i 22 MDA 1 BORFLA B A

(4)5PXF TI-5H e R B S A AL, ok 1
JEJG BB A 8 56 S HE AR R Tz R
JE KR

(5) BT H T1-5H 5326 07 2E 53 B b i 24
T2 St , R v T IX 3 2 b U o 12 )2
O AL T K A SR I, IR A ik R AP
A E ORI & BE T IR S A
Bt Bt P B AL TG AL W 5 8] 7 3l K E 2 P
SR EATAMA A, Bl ma B K 3 2440 T
X H,

S% 30k

(1] oA, Jofh. 38 BRGSO b XA ok FR R TR A R AE

KA [J]. BB TR 224 ( HARRL A RR) , 2023,
50(6) : 673-689, 705.
ZHANG Dongli,XIAN Wei. Distribution and characteristics
of the carboniferous source rock in Tahe oilfield, Tarim
basin, China[J]. Journal of Chengdu University of Technology
(Science & Technology Edition), 2023,50(6) 673 -
689,705.

(2] SAm i, il BT H Ao 2R Rhr v AR 2 B A 2R 20

W e (7], AR HL R o2 4, 2017, 14 (3) 359
-363.
LUO Fusong, HAN Bo. The trap types of carboniferous
Kalashayi formation in Tahe Oilfield and its prediction
methods[ J]. Chinese Journal of Engineering Geophysics,
2017,14(3) :359-363.

(3] PR, BT 5T 55, DUA U Z IR RUE H R

[J]. AR R, 2011,18(4) :90-93.
SUN Haicheng, TANG Dazhen, JIANG Tingxue, et al.
Fracturing and stimulation techniques of shale gas reservoir
[J]. Petroleum Geology and Recovery Efficiency,2011,18
(4):90-93.

(4] B5FJe, BALIR, B ER 5. EEEHEHIRR T 248
ARTHRFAT]. 5 TR, 2021,48( 11) :43-49.

HOU Jinglong, WANG Chuanqing, LI Yudong,et al. Intensive
cut coiled tubing fracturing technology and its application
[J]. Drilling Engineering,2021,48(11) ;43-49.



$33% 3

WEPESE B0 I T1-5H AN 2E - Boinib R T2 59

[5] TRk ¥ A, DUA )2 J2 R B 3 e 1) T2 4%
ARBFFELT]. BR T ,2023,50(4) :127-134.

XU Hao, YUAN Jinghua,HU Kangcun. Research on inter-layer
temporary plugging steering process technology for shale
reservoirs[ J |. Drilling Engineering,2023,50(4) ;127-134.

[6] W6, JZHMEVUA 1 2# S8 K ) IR R EETE S/ 5
WAL SR TR, 2022,49(2) :97-103.

HU Guang. Influences of anisotropic mechanical properties
in the hydraulic fracturing design in shale reservoirs[J ].
Drilling Engineering,2022,49(2) .97-103.

[7] 5KAR RN, 22900 FEGT FLAF ZE IR AT B AR AE B Sty 11 2
SR EAABITELT]. Bk T.2,2016,39(4) :57-59.
ZHANG Jun, SONG Jie. Application of multi-stage clustered
perforation segmented bridge plug and its abnormal treatment
methods in Xinjiang Oilfield [ J]. Drilling & Production
Technology, 2016,39(4) :57-59.

(81 /NI BUASUKE I 53 BOT R M v 42 T i A7 ZE 1Y N
MLIT. A0, 2022,31(5) :38-42.

LU Gang. Application of fully soluble bridge plug in staged
fracturing of shale gas horizontal well [ J]. Well Testing,
2022,31(5) :38-42.

(9] Wrea2E A 2/, 25, WORIRZ DUA S A
JEFIZER AR T]. Bk T 2,2022,45(5) :80-84.
CAO Xuejun,FU Wei, LI Xiaobo, et al. Plug mill and drift
technology in high pressure with coiled tubing for Weirong
deep shale gas [ J]. Drilling & Production Technology,
2022,45(5) :80-84.

[10] BT, B ox e, REAlfs, 28, [ N SN S48 BT 52
SrRTLI]. AR 122 ,2017,39(6) : 771-780,794.
MING Ruiqging, HE Huiqun, TANG Chunjing, et al.
Study and analysis on domestic and foreign software related
with coiled tubing[ J]. Oil Drilling & Production Technol-
ogy, 2017,39(6) .771-780,794.

(1] XA DUE KT S8 IS 4 3 T 240 i 5 0
I, R T.2,2024,47(1) . 102— 107.

LIU Yanyan. Difficulties and countermeasures of coiled-tubing
drag fracturing for horizontal shale oil wells[ J]. Drilling
& Production Technology,2024,47(1) .102- 107.

[12] B4 EEHE  BoE i, 45, i 806 43 W S AL ER 1
WRES AR AL [ ) ], £l a4, 2021, 42(2) 1 217
-225.

LIU Jun, HUANG Xiang, YANG Dengbo, et al. A new
analysis model of passing ability of cable pumping cluster
perforating string through well core [ J ]. Acta Petrolei
Sinica, 2021,42(2) :217-225.

(13] W B4 R B WM, 45, I s B AR B 43

FESHLUE AR R T ZE 0 [T]. e SHLAK, 2021,
50(5) :66-72.
XIAO Yongjun,SONG Yi, LU Yinghui, et al. Analysis on
pumping operation of multistage perforating string through
shale gas casing deforation wells in South Sichuan[ J]. Oil
Field Equipment,2021,50(5) :66-72.

[14] R R RRib0E, 20040 25 AR UK I 2 LS
o3 BUR RN A e R ASERIBERL[ ) ] AR 2013,
37(5) :572-578.

ZHU Xiuxing, XUE Shifeng, TONG Xinghua, et al. The
control model for pumping down tool string composed of
tussocky perforation guns and frac plug in unconventional
horizontal well[ J]. Well Logging,2013,37(5) ;:572-578.

[15] sk, skl , BT, 2. b B £ 4 TR A7 3l <

HOCHEEOAR R T ]. AR ,2024,52(2) :48
-57.
ZHANG Jinhong, ZHANG Bo, CAO Ming, et al. Key
process technologies and prospects for oil and gas testing
in Sinopec’ s deep geological engineering [ J]. Petroleum
Drilling Techniques, 2024,52(2) .48-57.

[16] ZEfar e ARG , 25 F0HE. DU 73 B A ol T~ 6 TR AR

FHRREBOE B SBR[ T ] A A TRE AR, 2024, 52
(2):202-210.
LI Heting, DAI Junqing, LI Zhenxiang. Practices and un-
derstandings of acid fracturing of ultra deep exploratory
wells in Sichuan basin and its periphery [J]. Petroleum
Drilling Techniques,2024,52(2) :202-210.

wmE FEE

E—1EBE ANk, B, 1985 4 AR AR, TR, 2009 4F
EeE TG e A R A TR BN e Il SO
THBFH TAE, H1%:0996-4687087, Email ; xiej. xbsj@ sin-
opec. com, AR HLHE BT NS 5 B A R R = A2
WA B b | BRBLAR Y - 841600,



