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Experimental Study on Temporary Fracture Plugging and Diverting

Fracturing of Carbonate Reservoirs
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Abstract: Carbonate reservoirs in Shunbei Oil and Gas Field are characterized by strong heterogeneity and poor
connectivity.Although temporary fracture plugging and diverting fracturing can improve fracture complexity and
reservoir development, fracture initiation and propagation law in such reservoirs are still not fully understood under the
condition of temporary plugging. Therefore, the experimental study on temporary fracture plugging and diverting
fracturing of carbonate reservoirs was carried out using the improved true triaxial fracturing experimental system.
Fracturing fluid without and with temporary plugging agent were injected in sequence. The change of pressure before
and after the injection of temporary plugging agent and the fracture morphology after temporary plugging and diverting
fracturing were analyzed, based on which the law of fracture temporary fracture plugging and diverting was clarified.
The research showed that temporary plugging can increase the complexity of fracture, and to achieve temporary
plugging and diverting fracturing, natural fractures or beddings should be developed in rock so that the plugging agent
could enter the fracture and achieve plugging, and so as to realize new fractures opening or diverting with increasing
pressure. The research results of the law of temporary plugging and diverting in carbonate fractures would provide a
theoretical basis for fracturing of carbonate reservoirs in Shunbei Oil and Gas Field.

Key words: carbonate reservoir; temporary fracture plugging; diverting fracturing; diverting law; diverting condition;
triaxial fracturing experiment
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Fig.1 Schematic diagram of temporary fracture plugging
and fracturing
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Fig.3 Relationship between construction pressure and
time when adding 0.4% fiber plugging agent
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Fig.4 Relationship between construction pressure and
time when adding 0.7% fiber plugging agent
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Fig.5 Relationship between construction pressure and
time when adding 1.0% volume expansion granule

plugging agent

224 HvwIm i
S5 it I fA) = ) R 3 43 R 2, 10 AT 15 MPa,
A1 000 mL B3, B B IO AE TR 24 om A
5.0% By A 2 0 8 3 700 TC ) TR, B B R R AR
1.0~3.0 mm, HE& 4 100 mL/min, jifi T % F7 i <& 4n & 6

FR o

MIEL 6 T LAFE H, B TR B BURLR AR K, in
BOR, RS R b 8, 188 14 MPa /2
fi, Higsh il e . BR R gss ik A s, i
AR R, H TR AN ESZHEARE, &
SR 5 it L ) T, (R RR A IR
i, OB BT TR AR, 10 B K AR L Ak Bl )2 B I
iﬁi’%ﬁﬁ:ﬂﬂﬁz\%%ﬁﬁo R4l e e/ ), g
SR A BEL T B /N0 T ) JE A BT B ) R B
EP LMY R X — JE ], 5 — TR AL
FH T B/, BARE T T R D1, 2E88 38R VE By

207
16 1 |
2t
= M W W{HF m
[ H' w‘ l |||
4 'JF«"
ff
0o 2 4 6 8 10 12
H5} 6] /min
Bl 6 RN 5.0% ABBAEERIELEDSHIEMNXR

Fig. 6 Relationship between construction pressure and
time when adding 5.0% volume expansion granule

plugging agent

/N7 I YR Y BUA R TR AR AR R P ) i
ANEY TS L, BT AR ISR B L % . AR R
IR S5 oy 2 B Lo B ) #2431 BH O /N O
], B AR TR S e, PG B AR B G . S
B it 2 A7 FE AR 28 0 1, B & 7 A R SR 24 4 ol 2
1], B3 R S R =, e SR S e )

DI SEG 3R BH, 0 R 24U A, 4 4% JE A 1R ) 4
IG5 2% 108 3 V00 (AR n 2 R g 90 7 3 W R 41 )
FEWEES LI, B R, 3% b TR
1E 4 34 FE T8 1 e B A, AN 3R e T AR R T
FREAEAE KR S 4% ol 2 PRI, 38 i B B 4R T i TR
71, BRRE I WL AT F= 1) S 5%, TR T XL 5% 3] 4 A B ) 4k
IR G2 5 A T K SR 24 e ok J2 BT 1), I BB TR L £
AT A TG T U B B S 4 B ) AR B G 5 R
NEER, FE0E K% A BT, RBEIE
B, IO M ) S GE G m SEM R 42 . 5%
Ny, SCI R B i ) Y R A e
FRAFAE K IR S 5% w2 P T RT3 00 S 4% 0
TR b
3 &4 ik

1) B3 5% o) R 24 BRASE RS 56 op, Pl T2 4% 5
FER A, Rk, B3 0 A A% P S 1R UE 52 50 A )
R B AR o /N A 2 R T 5 L T Ak RE R A %
P, SIC IR B ) 9 R a0 B N A R N OB
P 2E, WA AR5 VR E % 1m  H o

2) B BE G ) R S, 0BT 3 N AE 4 N A R0
FE, RS TR, BB Bk s, R kA
PG MG T s, i S0 E R K AR 4k
oUZ B TR B, RS AT R Ak sk



92 . % B 45

w

H K 2020 % 3 A

3) 45 T0 K AR L 4% i )2 BT, B0 R kBT 4 18
TR T3 TE i, AR R A A AT SR HUBEIE
] B0 SR8 5 B B R TR 1 T R AN, A 2
LG 1) LR 5 A e K AR M GE = B w35
Jite T 7 W v O S S A L T R R A
BERY Wb R

2 £ X M

References

(1] ®EE, A2, ik, & 5 BRI A (9]
AR A, 2017, 45(6): 8-13.
ZHAO Zhiguo, BAI Binzhen, HE Shiming, et al. Optimization of
fast drilling technology for ultra-deep wells in the Shunbei
Oilfield[J]. Petroleum Drilling Techniques, 2017, 45(6): 8-13.

(2] X, WmElE, 2%, & L& s BRI S gt kit
1. AR T2, 2016, 38(3): 296-301.
LIU Biao, PAN Lijuan, YI Hao, et al. Casing program optimization
of ultra-deep well with diabase reservoir in Shunbei Block[J]. Oil
Drilling & Production Technology, 2016, 38(3): 296-301.

(3] FEaE2, JRIBE, BYSCUE, 5. LM A B URBR RS A i 2 TR 2F 5
BB [3]. AIMERREIAR, 2019, 47(3): 140-147.
JIANG Tingxue, ZHOU Jun, JIA Wenfeng, et al. Deep penetration
acid-fracturing technology for ultra-deep carbonate oil & gas reser-
voirs in the Shunbei Oil and Gas Field[J]. Petroleum Drilling Tech-
niques, 2019, 47(3): 140-147.

(4] Py, BOE, PESCR, 45, B R0 pap R R0 S A g AL
FUBFTE [7]. ATIEEREOAR, 2019, 47(5): 97-103.
FANG Haoqing, ZHAO Bing, WANG Wenzhi, et al. Simulation
study on the range of diversion in targeted fracturing of prefabric-
ated fractures in the Tahe Oilfield[J]. Petroleum Drilling Tech-
niques, 2019, 47(5): 97-103.

[5] 3, BHEE, W20 (IR I T 3R i 4 ) 0 8 PR R R
[0]. AR AR, 2018, 46(2): 81-86.
WANG Kun, GE Tengze, ZENG Wenting. Re-fracturing technique
using forced fracture re-orientation of low production oil and gas
wells[J]. Petroleum Drilling Techniques, 2018, 46(2): 81-86.

(6] EM, AR, ABFIN, 5. KPS Bk m) T I BE sy
(9], WG, 2018, 25(4): 506-509.
WANG Bo, ZHOU Fujian, ZOU Yushi, et al. Numerical simulation
method of fracture interaction during temporary plugging staged
fracturing[J]. Fault-Block Oil & Gas Field, 2018, 25(4): 506-509.

(7]  BPW3E, RTEE, Ll 5. SRR 1 R R n R ) I
FNZERBAMT ] AR T2, 2018, 40(5): 633-640.
XUE Yafei, WEN Zhehao, SHEN Yunbo, et al. Analysis on the

fracture diverting capacity and mechanical mechanisms of fuzzy-

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

ball temporary plugging, diverting and fracturing technology[J]. Oil
Drilling & Production Technology, 2018, 40(5): 633-640.
WARPINSKI N R, TEUFEL L W. Influence of geologic discontinu-
ities on hydraulic fracture propagation[J]. Journal of Petroleum
Technology, 1987, 39(2): 209-220.

JEFFERY R G, VANDAMME L, ROEGIERS J C. Mechanical
interactions in branched or subparallel fractures[R]. SPE 16422,
1987.

WA, 2%, BRI, F. A KRS AN KT
[3]. JEARAAHR, 2012, 37(1): 73-77.

YANG Jiaosheng, WANG Yibing, LI Angqi, et al. Experimental
study on propagation mechanism of complex hydraulic fracture in
coal-bed[J]. Journal of China Coal Society, 2012, 37(1): 73-77.
T, SR, A, . RIRTUS TR RS Y RALEE LU (7).
iR, 2014, 35(3): 496-503, 518.

ZHANG Shicheng, GUO Tiankui, ZHOU Tong, et al. Fracture
propagation mechanism experiment of hydraulic fracturing in natur-
al shale[J]. Acta Petrolei Sinica, 2014, 35(3): 496-503, 518.
TEIESE, FARAE, B UL, 45, SR il 2455 5% ) MU A S50 e )
IR [9]. ARACAOR AR, 2016, 40(3): 80-88.

WANG Daobing, ZHOU Fujian, GE Hongkui, et al. Experimental
study on the fiber-based diverting fracturing technology of artificial
fractures and its field application[J]. Journal of Northeast Petroleum
University, 2016, 40(3): 80-88.

FBRA, RRT, GELERR, G5, e KRS T 8k (7). HuBkAt
24,2017, 42(8): 1296-1300.

WANG Xiaodong, SHI Yunqing, HOU Xiaochun, et al. Enhance-
ment evaluation of vertical reorientation fractures[J]. Earth Science,
2017, 42(8): 1296-1300.

A, MR AR R ] R LA BROT AT (D], W A,
2016, 23(4): 514-517.

LI Wei, JI Zhaosheng. Finite element analysis of temporary plug-
ging and fracturing mechanism[J]. Fault-Block Oil & Gas Field,
2016, 23(4): 514-517.

AR, iME, TR, A5 EUR MRS A IR T e A 450
FSYEREVEAN [7]. bl U, 2019, 26(1): 127-130.

FAN Huabo, XUE Xiaojia, AN Jie, et al. Development and perform-
ance evaluation of medium-low temperature degradable temporary
plugging agent in tight oil horizontal wells[J]. Fault-Block Oil &
Gas Field, 2019, 26(1): 127-130.

WigyE, PR, BOGE, 55 Ferm 2N T et X 3
JOEF 7). ARl R, 2018, 25(6): 145-149.

MA Haiyang, LUO Mingliang, WEN Qingzhi, et al. Degradable
fiber optimization and field application in diverting fracturing[J].
Special Oil & Gas Reservoirs, 2018, 25(6): 145-149.

[ %4 A ]


http://dx.doi.org/10.2118/13224-PA
http://dx.doi.org/10.2118/13224-PA
http://dx.doi.org/10.2118/13224-PA
http://dx.doi.org/10.2118/13224-PA
http://dx.doi.org/10.2118/13224-PA
http://dx.doi.org/10.2118/13224-PA

