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Analysis of fracture height influencing parameter and control in
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Abstract Due to the characteristics of thin interbeded layer of the third member of Shahejie formation in Gaoshangpu Oilfield,
fracture can easily propagate into water layer. This paper uses multi—factor orthogonal table to conduct a weight analysis about the
fracture height impact factor in this area. The results show that the fracture height impact factor in this area follows the pecking order:
geostress difference, fluid volume, rate and viscosity. Therefore, to control the fracture height, linear gel and cross—linked gel
alternating injection, variable rate and plug sand injection technologies are used to alter the stress between sand and shale layers.
Through the net pressure analysis and analysis of fracturing flowback fluid salinity, it is shown that fracture height has been well
controlled and the fracture fails to channel the water layer.
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Table 1 Influencing factors and levels of fracture extension mathematical simulation
% ﬁfET%ﬁf*ﬁ v/ it TR Q/ FE R TR 512 Ao /MPa WG e W25 Ke/
m (m’-min™) (mPa-s) MPa (MPa-m")
IR 1 150 2.0 40 1 -5000 -2
K2 175 2.5 80 2 -2500 -1
JK-3 200 3.0 120 3 0 0
IKF-4 225 3.5 160 4 2500
KF-5 250 4.0 200 5 5000 2
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Fig. 1 Sensitivity analysis results of various parameters
on the fracture height effects
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Table 2 Results of orthogonal design
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S Vim® Q/(m’+min™") w/(mPa-s) Ao /MPa E/MPa KJ/(MPa-m") H/m
ES! 150 2.0 40 1 -5000 -2 63.8
ViE ) 150 25 80 2 -2500 -1 54.0
E X 150 3.0 120 3 0 0 57.9
iE X! 150 35 160 4 2500 1 62.9
Wik 150 4.0 200 5 5000 2 61.9
iE ) 175 2.0 80 3 2500 2 55.1
TET 175 25 120 4 5000 -2 60.7
ViE X 175 3.0 160 5 -5000 -1 58.0
EL 175 35 200 1 -2500 0 745
FE10 175 4.0 40 2 0 1 69.0
&1 200 2.0 120 5 -2500 44.6
ESIY 200 25 160 1 0 2 80.0
VESK 200 3.0 200 2 2500 ) 83.8
%14 200 35 40 3 5000 -1 74.4
VESE 200 4.0 80 4 -5000 0 63.2
%16 225 2.0 160 2 5000 0 83.7
ESV 225 25 200 3 -5000 76.4
IT%18 225 3.0 40 4 -2500 2 61.7
FE19 225 35 80 5 0 -2 64.1
I7% 20 225 4.0 120 1 2500 -1 83.6
EW 250 2.0 200 4 0 -1 64.2
I 22 250 25 40 5 2500 0 49.0
Jr23 250 3.0 80 1 5000 91.2
EPL 250 35 120 2 -5000 2 77.9
ITZE25 250 4.0 160 3 -2500 ) 84.8
¥IE 1 58.79 60.37 63.68 77.87 65.52 68.05
¥iE 2 64.15 65.45 64.32 73.96 66.65 67.04
¥IE 3 68.72 69.15 65.27 66.96 67.46 67.68
¥t 4 73.12 71.34 72.42 62.70 66.39 67.89
I 5 74.57 73.04 73.66 57.86 73.33 68.69

W2z 15.78 12.67 9.98 20.01 7.81 1.65
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Fig. 2 Characteristics of front liquid influence

on fracture size
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Fig. 3 Schematic of variable rate technology

3.3 mERBREXMEKRAR

I XF T B A S U T 225/ NI B, 7 I 2R i
B AT BN, AT LA AR G f8 R BHL i 1] L
[F A, U £ 3 2% 24 P HOK SF-Ro sl it 2 S A= R, R 52
PR UTRAE U T RRJZ ", AT BELA 228 4 F) 5 2
A TR R R

4 WMIZRA

it 101 - H )2 Jy 4284~4305 m, A 5UEE K 21 m, &+
PER DA B KL E S 2 Ve R 13.65% , FLBREE 1 1%,
BIBEFN12.56x107° pm’, RKIRFUER T . FTEZRZC M
FEZ, IS K2, BARZ S T )22 Z BN 1258
5 MPa, £ 24t e i e il e v, By 1Rk )z

W R ZLRT P 183.9 m’, I ERIE N 2.64 m’, it T HE
i 0~4.5 m’/min, ¥R S PLEAS B R SERIE R RECH 1107
m/min®, FRZRIER R AR . ERZE TR, BT R
WA N 173 m*(40%) , HERPI 259 m’, INEb 4 24 m’ Bk,
BEP I 16% , HEH o 0~4.5 m’s VEA B WG T2 b 4l i 2
Hed TR S VR AR AT 3, IR BEZE S ab kA T
it T BERDT B B [V (5 FH B JE b=, e 4 ol 4 ey 3o
FEAHAY[RIAS , ok 1 2 X 0 AR A [ L

I T8 5 R 7 8L 43 BT RSB HER T Ak B 3 A 245 S
N, B R K R 116.6 m, 1T 24 = % 4 35.8 m,
T S e B 1 R S 51 (L ) 2 5 T S R T 5N
7405 mg/L34 2 19536 mg/L, MK R CaCLRY, 11 F 2509
HJZ K B A6 K 4090 mg/L, 7K K NaHCO Y, P2 2 572
R, UEIAAR IR ARV T HKZ . R i as R84
TEf KRR AR R s AR A il T, Ay s i) 17 2045 v B

Il 78

5 4ig

1) IS5 M m MW 1 25 it T RIS it T HE 2 A 24
TR X e v B ) e R R A . MW ) 25 M iR, b
I 1 ZERA | 4% i RN 5 i =3 A R R AR A O, B
R, 4 i AN R K

2) ik A BRI R R A AT T R TS
B, P R SRR SR BN T J23 S5 AR el i vy 1 5 =X T
SIS

3) R 101 B R FH B W B B R PR e 5 R e 58
A EHE R T A B R SO AR A T T, R AR
Pt v 5 ) BORHERAT A B 3BT, 45 R B 1207 R A AL
il TN T 4G 2 1 ) A S

5%k (References)

[1] %5 5t WY, A, S e da il 5 2 AL 0]. I, 2004, 13(5):
48-51.

Gou Guiming, Hu Renquan. Controlling gap height and fracture to thin
layer [J]. Well Testing, 2004, 13(5): 48-51.

[2] Bk AR, ARAR SR, KO SR R R A BT (). P B 5 0T
%, 1996, 15(2): 55-58.

Hu Yongquan, Ren Shuquan. A control analysis of fracture height in
hydraulic fracturing[J]. Petroleum Geology & Oilfield Development in
Dagqing, 1996, 15(2): 55-58.

[3] EAE, SRARFE. 7K ) 2R g B A s BOR B H v . il
SFHIER, 2006, 15(4): 56-57.

Wang Yonghui, Zhang Fuxiang. Technology of controlling crack height
by hydraulic fracturing and its application[J] Well Testing, 2006, 15
(4): 56-57.

[4] FABHB, 7k A, XU, A5, 2% ) LRI DR 3R AT B A B i 0 3

ARUFFEN]. ERFHE 2B =k AIARRERR, 2009, 11(1): 28-31.
Hu Yangming, Hu Yongquan, Zhao Jinzhou, et al. Analysis of fracture
height influence factors and study of height control gaming techniques
[J]. Journal of Chongqing University of Science and Technology:
Natural Sciences Edition, 2009, 11(1): 28-31.

[5] AR b, kL, PRanpr, S BT 1R o) R 7B BRI A
[J]. &R T-Z, 2014, 37(3): 88-91.

Song Zhonghua, Zhang Shicheng, Shen Jianxin, et al. Application of the
new floatation and diversion agent in Tarim Oilfield[J]. Drilling &
Production Technology, 2014, 37(3): 88-91.

[6] Garcia D G, Prioletta A, Kruse G F. Effective control of vertical fracture
growth by placement of an artificial barrier (bottom screen out) in an
exploratory well[C]. SPE Latin American and Caribbean Petroleum
Engineering Conference, Buenos Aires, Argentina, March 25-28, 2001.

(7] EACA, KBRS, AL, 45, & MR RIZ ALK =B S BTy

TES I ARLERALIL. HHLET S RICK, 2010, 17(2), 14-16.
Wang Youjing, Song Xinmin, Gu Fei, et al. Sedimentary character and
sand body structure in second and third sub— formation of Sha3
Formation north deep reservoir of Gaoshangpu Oilfield[]J]. Petroleum
Geology and Recovery Efficiency, 2010, 17(2): 14-16.

(8] E#, XI5, TKE, A5, K ) BLAE I Ak i 1 1 S 08 W B E U5
[1]. "hERMER R K22, 2011, 41(9): 820-825.

Wang Han, Liu He, Zhang Jin, et al. Numerical simulation of hydraulic
fracture height control with different parameters[J]. Journal of
University of Science and Technology of China, 2011, 41(9): 820-825.

[9] ZEARAR, BXSLoR, sif, SF. RS BRI W S R BOR). R
R 5 &, 2008, 27(5): 81-84.

Li Nianyin, Zhao Ligiang, Zhang Qian, et al. Diagnosis method of
artificial fracture vertical extension and the control technique of
fracture height in fracturing or acid fracturing[J]. Petroleum Geology &

Oilfield Development in Daqing, 2008, 27(5): 81-84.
(%% N EFL)



