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Modeling of Fracture Initiation for Staged Hydraulic Jetting Fracturing

Tian Shouceng' ., Chen Liqgiang®, Sheng Mao', Li Gensheng', Liu Qingling'

(1. The State Key Laboratory of Petroleum Resources and Prospecting, China University of Petrole-
um ( Beijing), Beijing, 102249, China; 2. CNOOC EnerTech-Drilling & Production Co., Tianjin,
300450, China)

Abstract: It is necessary to accurately predict the fracture initiation pressure at different positions
when a staged hydraulic jet fracturing program is designed and optimized. In this paper,therefore, a frac-
ture initiation model which takes the induced stress field into consideration is established for the staged hy-
draulic jet fracturing on the basis of Westergaard theory. The effect of the induced stress of the first frac-
ture on the following initiation fracture was investigated and compared with the actual fracturing data. In
addition, an analysis was conducted to determine the effect of fracture height, net fracture pressure, mini-
mum horizontal in-situ principal stress and fracture spacing from the first to the second one on the initiation
pressure of the second fracture. The calculated results showed that the model calculations and the test val-
ues were maintained identical. In situations with practical parameters, the following initiation pressure in-
creased by 3 MPa if the net pressure at the fracture plane increased by 5 MPa. It increased by 2 MPa, and
the influential range of induced stress field enlarged by 30 m if the height of first fracture increased by 10 m. The
following initiation pressure increased with the shortening of the spacing to the first fracture, with maxi-
mum increase ratio 21%. The minimum horizontal in-situ principal stress had no effect on the influential
range of induced stress field. It was shown that the fracture initiation model established in this paper was
better accordant with the field testing data. The following fracture initiation pressure was significantly af-
fected by the net fracture pressure, the fracture height and the spacing to the first fracture, but was hardly
affected by the minimum horizontal in-situ principal stress. The research results in this paper played an in-
structive role for the design and optimization of staged hydraulic jet fracturing programs.
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Fig. 1 The induced stress field of two-dimesional vertical fractures
IR SR EETS T 1 Y Ja T T AR (R A AR
AR s | VA5 2 s D LN A i Ve
FEEHREF I NG PEE— 8 (2 y, 2D R
FRLTTA

[ ¢ % L3 r Qflgfie]il
6.= P . [ner sin 0sin 5 0 + 0+ ps Lnrz)%cos 5 0 o O
S IR SRS | r lo—Lg —l@Jﬂ
\oy— bi c[rlrg s1n051n2(01+02)+pi[Tlrz)écos{ 5 U 5 O D
o.= W+ )
o, ()T, 3
Ty = b . rﬂ’zJ sin Ocos 2(61+02)
o r= JEF S @ FRAE 26 0 LR i 7 9 5 B A 7 9 92 B oz
_ [ oY J777 A B RO A IR T 75 5 0 5 D R g Bk A
n=+vxr+y+to (3 i o .
‘ ISR ) = L E N VD
n=AVva+(y—oF 4 r /
JGH* on+ o
0= arctanf (5) oh= o, + o, 9)
o,= o, + d,
% = arctan —F— 61 Rep ool of I o 53315 B IR 19 B K AP J /b K
6 — aret o LA R 3 ) N ST MPas o s o 1o, 53 0 4 12 5
Py f KK T /MK P B T i) 37 F7 . MPa.
. H - S 45 A 1 V510 1 T AR
2

Kb, o BN ol a0 5 O 4 55 D ] LB 7 ) RN AE K
J7 0] (1935 3 B J1 . MPa; p, b S 8% 10 B Y % T,
MPa; H 2448 (1 5 B2 o ms r R840 5 8 (as ys )
MIFEES sms e A RLLE H  ms n AR S M (a,
Vv msn AT SN S S (2 y, ) R
2 ,m; 0,00 F 0 4351 R REAE O iR SR 5 A
(s y, DIEL G EHIT MBI, O sy A,
U2k 0.0, A 6, S SRR U RN 180,

AR RS — SR R BT, RO IV ) 32 5 — SR L4k
5 N1 0 0 8 e R, AN TR 2 R . AR BT
B IR 2GR R I, B FE 0 5 IR 5 — A5 RAE T T
T1 R

2 Ky L s SRt AR R

R s 7K g W A0 S FL AL R S (8 FE B ey £ B 3
JS2 F3 53 A5 AT LAAS B4 7 55 L L HR B0 Y 0 )



% 43 K% 5 M

W T E RS BES

AR 2 2 3 Jh g 29
A R R 9o e

s

LT
ZHZ..J

AT BT AR

B2 KABSHSIEERTE
Fig.2 Schematic diagram of staged hydraulic jet fracturing
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Fig. 3 Operation curves of staged hydrautic jet fractuing

in Well A in Jilin Oilfield
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Fig. 4 Fracture initiation presure under the effect of

induced stress
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Fig. 5 The effect of the height of the first fracture on

the following initiation pressure
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Fig. 6 The effect of net fracture pressure on

subsequent initiation pressure
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Fig.7 The effect of minimum horizontal in-situ principal

stresson subsequent initiation pressure
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