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Discrimination Method of Temporary Plugging Effect of In-stage
Multi-cluster Fracturing.: A Case Study of the Jinlong 2 Well Block

XIE Bo-bo', ZHU Jing-sheng', WU Bao-cheng'”*, WANG Ming-xing', ZHANG Jian-jun', WANG Bo’”
(1. Xinjiang Oilfield Company, PetroChina, Karamay 834000, China;

2. Unconventional Petroleum Research Institute, China University of Petroleum (Beijing) , Beijing 102249, China)

[ Abstract] The in-stage multi-cluster fracturing technology in horizontal wells is a key method for the efficient development of uncon-
ventional oil and gas. Due to the influence of reservoir heterogeneity, non-uniform perforation erosion, and fluid competition, the in-
stage multiple perforation clusters cannot initiate simultaneously and propagate evenly in Mahu conglomerate Jinlong 2 well block reser-
voirs. The perforations with the excessive fluid intake can be plugged by injecting the ball-shaped or knot-shaped diverters. The sand
carrier fluids can be dynamically distributed. In this way, the fracturing stage can be evenly stimulated and the reservoir productivity
can be fully excavated. It is of great value to judge the temporary plugging effect accurately and timely. In this way, the operation
scheme can be adjusted and the stimulation effect can be improved. The perforation plugging, the fracture initiation, and the fracture
propagation were completely considered by integrating the three methods of diverter in-place pressurization, same displacement pressure
boost, and curve superposition. The comprehensive discrimination method of the in-stage multi-cluster temporary plugging effect was
generated and the supporting software was compiled to realize online monitoring and discrimination. The method demonstrates more than
85% consistent with the monitoring results of optical fiber and hawk-eye, which provides method and theoretical support for the upgrade
and popularization of the temporary plugging technology.

[ Keywords] multi-cluster fracturing; temporary plugging; discrimination method; data transmission
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Fig. 1  Schematic diagram of successful temporary plugging
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Fig. 3 Schematic diagram of the method of the

pressure booster with the same displacement
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Fig. 4 Overlay of construction curves

before and after temporary plugging
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Fig. 5 Comparison results of test and calculation of

friction along the route
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whole process of temporary plugging fracturing

3 HHNA

b F AR 2 — E1OGER Wl 3 X, #E 4T
B OE R g R E, X Bam oA A
H 4 066.0 m FEH 3 858. 77 m; ks B LA B AHE
5132.0 m AR 3 843.27 m, KB K JE 1 066.0
m, % H R+ ®139.7 mm x 12.09 mm. ¥ 2%
BG110V/BG125V BEL [ H 56 H R H [ H-Hr 2&
+ FILBAE D BUR R T4 Ml EE N T AP 2L
IRXT K- B 1 53 B 5 B, #2843 B v 4 53 L S B
JHE S HZ W, 5 — B LR & S L
FL S 1 BB 2 7R 2 BrUE R T HL B %
MR SE R FLECAE Bt 2 ~6 8, 62 ~14 BER
FHRESS LTSI FLE AR, S B T 688, 45 &I

R A% 45 SR e T 2 B0 el R it TR R
90.0 MPa, BRI EA TR, B2 ~6
M, BEE 0.6 m, B 5 ~ 10 £L, W HE & 10.0 ~
12.0 m*/min B, J: 5K 68. 0 ~87. 0 MPa, Jifi T4
T Hp R PR AN By =it T

PIEE 7 BB i BT 4 A SHFLFE, B 10
fL, 340 fL, 55 1 WCEERAHER 4 m’/min R
36 i 18 ~22 mm Z45 R, Q& 9 (a) FiuR,
BIEFBINLG , WIR R AR ES 4 7% 56 2 7R 0T
TRIEW, VAP I F R T e T o 244k WV I8 A
B, B2 WIS R FHHER 4 w’/min 21 20 P18 ~
22 mmZR 45 SR, A 9 (b) FrR, B EERI 27
Jo R A IR YR B O, il 10 s,

74 I 9 JE/Hz

AR
SH3HR

21K

SRR

JEZERFH]/min
(a) SB1IKE

JEZE [R)/min
(b) FE2RE

K9 JF X587 BOGEF 25 5

Fig. 9 Fiber monitoring results of section 7 of well X

¥ M k. www. stae. com. cn



2025,25(17)

EhEh , 45 . BUN 2R SCE SR SCR T 1 LA 0 2 X

7147

VOr ermprrs R S R 140
ol —EHRIEES  — EHEHR 135

[
W

HEE/(m3-min™")

& F1/MPa
H
=
i
.
2

4 60|

40 / e
20

0 0
0 500 1000 1500 2000 2500 3000 3500 4000 4 500
ik /s

B0 I8 X237 Bz e 2 ik g R
Fig. 10  The results of the superposition method of the

1
f=}

lOOM ke
) P 22« -+ |

correction curve in the 7th stage of well X

BT IERMZ B IEXTEE 7 B AT R, 56 1 8
SJe B A PRI 2 BB AR 5 2 T IR B
R ZE  EIE TR, PG 25 2R 5 Bk
FIMEER—5, FiIE X M 11 AR BOGEF W
LERANAF RV EE R A5 RN T 85% , UL T 5K
PER A AT JEVE

4 #Fig

(1) EFxdEbig R2MYJE 3 AF B, dar 7B
N 2 e R B SR AR VAL T vk, BT R B A 4 R
B 1 S IH 22 8% | a] HE & T T 2 B i o ke 244
IHZ45% | 1N i 28 8 in 1F 1 22 0 26 s 4™ g 544

(2) BF XTI BER A 2 , h TE R b e B2 AL HR
B bt ) X T S A5 R ) Y s, ST O 1 R AT R
FEIRATE I, 50 5 20 R B W) 5 5 R
89% ,5e il T & B INEEIE .,

(3) BT T R SRR e BN Ty %, Gl
TECERAE BRI — TR Wi | X e k)
LS RFDCLF WM 25 B — WA R T 85% , BailF
TR RSSO T SR | PR R BN 2
B R RN L T O R R A S

(1] Z=EER, e, SR, 5. BO80RE M O KB A

W ORI LB ——DIE IR 5 W Mo (1], £
MERSTF A, 2020, 47(6) : 1185-1197.
Li Guoxin, Qin Jianhua, Xian Chenggang, et al. Theoretical un-
derstandings, key technologies and practices of tight conglomerate
oilfield efficient development; a case study of the Mahu oilfield,
Junggar Basin, NW China[ J]. Petroleum Exploration and Develop-
ment, 2020, 47(6) : 1185-1197.

(2] #ROL, Wtk W, S Bk i RUA s 241 K5 &
AURAREAR R ORISR [ )], BRSO/, 2024, 24
(2):528-537.

Cui Chenguang, Qin Jianhua, Tan Long, et al. Experiment on en-

[10]

[11]

hanced oil recovery by hydrocarbon gas miscible flooding after vol-
ume fracturing in Mahu conglomerate reservoir[ J]. Science Tech-
nology and Engineering, 2024, 24(2) . 528-537.

A, ITRER, BARAE, 2. 318 T IR BV RR A THEUK
ST B = BE TN [ J]. Rk A, 2021, 28 (6) -
83-90.

Li Haonan, Shi Yaoli, Yao Zhenhua, et al. Design optimization
and productivity prediction of horizontal wells in low-permeability
conglomerate reservoir in well block Mal8[ J]. Special Oil & Gas
Reservoirs, 2021, 28(6) : 83-90.

EV. BRI S AR [ D] Jba:
TR (dbst) | 2021.

Wang Bo. Investigation of fracture plugging and diverting patterns in

i

temporary plugging and diverting fracturing [ D ]. Beijing; China

University of Petroleum( Beijing) , 2021.

M, 20, IR, . TUR SRR A R AR R
HR[)]. BREEARE TR, 2020, 20(24) ; 97079715.

Xiao Bo, Li Shuangming, Jiang Tingxue, et al. Research progress

on temporary-plugging refracturing technology for shale gas wells

[J]. Science Technology and Engineering, 2020, 20 (24):
97079715.
JtmEEE, oL, XM, S RFEE ) R SOCE B R 5 i

[J]. frRleEmif, 2022, 7(3) : 365-381.
Zhou Fujian, Yuan Lishan, Liu Xiongfei, et al. Advances and key
techniques of temporary plugging and diverting fracturing[ J]. Pe-
troleum Science Bulletin, 2022, 7(3) : 365-381.
RER, A, TUE, % g S5 K
SR [T]. iR T2, 2022, 45(4) ; 61-66.
Wu Baocheng, Zhou Fujian, Wang Mingxing, et al. Experimental
study on migration and plugging pattern of knot temporary plugging
agent[ J]. Drilling and Production Technology, 2022, 45(4):
61-66.
fLFEAT, SVKE, FFRR, . SUESIFE GBI R ECE
BRSEMNZRLT]. HERh R, 2023, 30(4) : 156-162.
Kong Xiangwei, E Xuanji, Qi Tianjun, et al. Study on mathemati-
cal model and influencing factors of composite temporary plugging
pump pressure in shale gas wells[ J]. Special Oil & Gas Reser-
voirs, 2023, 30(4) : 156-162.
26, HH, BRUIEE, S5 UOORH i He 4 85 R 0 9 KO
[T]. BB, 2022, 29(1) ; 154-159.
Li Wei, Xiao Yang, Chen Mingxin, et al. Study and application of
temporary plugging agent for turnaround fracturing in deep well[ J].
Special Oil & Gas Reservoirs, 2022, 29(1) : 154-159.
TR, WU, XET, 5. ERIERREIROKE IR SRR
HOR[T]. B AR, 2022, 18(4) : 79-83.
Xu Peng, Xiang Yuankai, Liu Ruining, et al. Evaluate the tem-
porary plugging effectivity for fractured horizontal wells through
pump-off pressure drop analysis method[ J]. Xinjiang Oil & Gas,
2022, 18(4): 79-83.
Trumble M, Sinkey M, Meehleib J. Got diversion real time analy-
sis to identify success or failure [ C ]//SPE Hydraulic Fracturing
Technology Conference and Exhibition. The Woodlands: SPE,
2019 194336-MS.
Yuan L, Zhou F, LI M, et al. Experimental study on diverter
transport through perforations in multi-cluster fracturing of horizon-

tal well[J]. SPE Journal, 2022, 27(2) : 971-985.

¥ fE M HE . www. stae. com. cn



7148

B R 5 TR

Science Technology and Engineering

2025,25(17)

[13]

[14]

[15]

[16]

Yuan L, Zhou F, Li B, et al. Experimental study on the effect of
fracture surface morphology on plugging efficiency during temporary
plugging and diverting fracturing[ J]. Journal of Natural Gas Sci-
103459.

Wang B, Zhou F, Zou Y, et al. Quantitative investigation of frac-

ence and Engineering, 2020, 81

ture interaction by evaluating fracture curvature during temporarily

plugging staged fracturing[ J]. Journal of Petroleum Science and

Engineering, 2019, 172 559-571.

FLAEAE, WY, 259, 4 %?Qéﬁf‘jﬂﬁ’?” T IE R B AL
MM RS S HMA[T]. BEEEcoR 5 TR, 2024, 24

(13): 5350-5357.

Kong Xiangwei, Shi Xian, Li Sai, et al. Influence factors and pa-

rameter optimization of plugging effect based on the set-up force

model of the temporary plugger[ J]. Science Technology and Engi-

neering, 2024, 24(13) ; 5350-5357.

AL T, DU, A, A FET LR I 2R

Ty 5g A AR L 53 BT —— L o TS 2% 4 35 980 1M1 s B0 AR

B, ARSI R[], 2022, 49(2) : 394402

Zang Chuanzhen, Jiang Hanqiao, Shi Shanzhi, et al. An analysis

of the uniformity of multi-fracture initiation based on downhole vid-

eo imaging technology: a case study of Mahu tight conglomerate in

[17]

[19]

Junggar Basin, NW China [ J].
Development, 2022, 49(2) : 394-402.

B, BRst, e, & TR ST TUE RS
VAL ek L1 BEEHE RS TR, 2023, 23 (24):
10273-10280.

Liao Kai, Chen Ji, Post-fracturing evaluation of
shale oil wells based on flowback performance analysis[ J]. Sci-
ence Technology and Engineering, 2023, 23(24) . 10273-10280.
FRAAE X/, VR, AF. )1 M AR TUA S R B
BREARG I S BT (1], Arim s aR B 5, 2023,
58(1) . 238-248.

Zhang Shaohua, Deng Xiaoiang,

Petroleum Exploration and

Xie Bobo, et al.

Feng Xukui, et al. New progress
and research direction of geophysical prospecting techniques for
deep shale gas in southern Sichuan Basin[ J]. Oil Geophysical
Prospecting, 2023, 58(1) : 238-248.

RN, T, oRE, A EAMGER I H R A AR S i
SREEBUIRAR[ )], BRI, 2022, 45(2) : 84-88.

Wu Baocheng, Wang Jia, Zhang Jingchen, et al. Field test of sin-
gle cluster fracture extension strength monitoring by optical fiber
outside casing[ J]. Drilling and Production Technology, 2022, 45
(2): 84-88.

¥ fE M HE . www. stae. com. cn



