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Fracture initiation pressure and its influencing factors
during sliding sleeve fracturing in cemented wells

YANG Huanqgiang, WANG Ruihe, ZHOU Weidong, LI Luopeng

(School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: The oilfield practice has indicated that high fracture initiation pressure is the main problem for applying sliding
sleeve fracturing technique in cemented wells. A 3D model coupled with hydraulics and solid mechanics was established to
study the characteristics of the sliding sleeve fracturing in cemented wells. The fracture initiation pressure was calculated u-
sing a finite element method and rock tensile strength criteria. A case study of Tao-X well in Changging Oilfield was conduc-
ted to verify the model, and the influence factors of fracture initiation pressure were analyzed. The results indicate that hori-
zontal stress difference and azimuth of valve are the main influence factors to the fracture initiation pressure. The fracture ini-
tiation pressure decreases with the increase of the horizontal stress difference and increases with the increase of the azimuth of
valve. The elastic modulus of the rock formation also has a significant effect on the fracture initiation pressure, the higher the
elastic modulus, the greater the fracture initiation pressure needed. The effect of cement sheath on fracture initiation pressure
is related to the elastic modulus of the cement and rock formation. The fracture initiation pressure increases with the increase
of the thickness of cement sheath when the elastic modulus of the cement is bigger than that of the rock formation, and vice
versa.
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Table 1 Effect of mesh density on calculation results

Bl R~/ JE 1 R/ =N SSoNLIDITwiY
mm mm FEEL MPa
8.0 76734 5.37
18.0 6.0 84096 5.72
4.8 91458 5.78
8.0 78298 5.43
13.5 6.0 85660 6. 00
4.8 93022 6.01
8.0 79862 5.64
10. 8 6.0 87224 6.01
4.8 94586 6.02

FER 1 AT, M5t ]R8 13,5 mm J&] 1) R
6.0 mm B, RS 25 FE TG 2 TR BEEEOR BT 4 R
TG B HUR T B T I 24 BR TR
2.2 EERERBESHFRE

OOEENVFIRE Wiy MR NN S x|
KB D B EN , RI R — i 205 R 1 i o 54
TEZ AR AR (PR3 R ) 7= A 09 i D AR 4
I

| o:8edv = [ 1:80ds + [ fovav. (1)
A, 60 AR LY ;86 NBNAS ;o0 AT PENY J] 5

Dy RS T AR L B R T g 5 Ry B A AR L R AR
71,

TEA R f i & LUK B )

[ =f+Gn+n)p.eg (2)
A AR ALK B R AR 155 M FIEE ;0
A KR FR 2 B n, R R AR B0, R
R

(a) Bt RIBG A%
B4 BEEHERARTER

Fig.4 Finite element models of cemented

sliding sleeve fracturing
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Table 3 Effect of elastic modulus of formation on fracture

initiation pressure
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Fig. 6 Effect of thickness of cement sheath on fracture initiation pressure
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