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Fig. 1 Curves of stress sensitivity
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Fig. 2 Schematic diagram of seepage area for the
fractured gas well in low permeability gas reservoirs
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Fig. 3 IPR curves of fractured gas well under different «

8260066656 .56285 44992 m’/d , 5 W J1 U R ECH 0 1<,
FEF=REAR L, I 7 BEURR A  0 7 BEAR 2R B0 5 R 19.3%
31.9% .45.5% T UL, )N 7 B0 XoT 7= e 1) 5 il Bt o - IS
JE I REAR T 5%

T URE 28R 0.05 , AN [R) 248 K 43 31 A 150,200,
250 mENL T RS MA SIS M N E 4 iR, 3Fp2
B e A B A RS T B B AT T R o SRR
VRS T 19 MPa, 4K 243512 150,200,250 m AL T 4T
W R 2SR A= RE 3 )R 35731 ,47545 59359 m’/d , 1AL
JHBURA ST, Bl R4 1 B I3, TR 28R 7™ BE R
Z Tt AL R SR U A7 N R S I A IR IR SRR
FHrEREA RURTRE

40

35 L A150 m
Ame
30 AN 200 m
LR e
£ 95 i - ¢ €250 m
= A, m_
20 A (] .
- 15 a -
E A [ | .
1oL A [ ] .
A [] °
A [ .
5t A [ *
A O *
. LA | 3
0 20000 40000 60000 80000

P/ (md )

B4 FREREFKTERSHBANSHLE
Fig. 4 IPR curves of fractured gas well under different L

4 Zig

1) PEFHES BUARMGIE 15 SM O TF R I U S8
S R WA 15 SOAT 78 55 1 I ) RO | Bl A OO
K MR TE TR W, 2252 3 A A00T JI RSN, ¥83 AR B 2 [
o FEA RN JI G I 188 3N BRI B R, A 300N )
BN, 9835 5 WA FE T T/

2) 45 FE LS8 I DX R 43 55 W s 4 72 1 A
SUBET I LR, TS T % BB 7 USRI 1 TR LS

B 154

AERE, SRR PP I OB R RO = e g3 T e
et o

3) I EUE B REA B, 1V ) U
S R, 7 R G R Ry, B IR BRI, 17 7 e
PEG DR A BERIIIG N . X T IR MR KT L
PR RE , HGE I U T RE R R

£% 30k (References)

[ WAk, B, 2 Bt, 45, BUs b A - UBIONES ) SaB TAFEL ], T2
g, 2008, 38(2): 229-235.

Yang Jian, Kang Yili, Li Qiangui, et al. Characters of micro—structure and
percolation in tight sandstone gas reservoirs[J]. Advances in Mechanics,
2008, 38(2): 229-235.

[2] S, RAEHE, TRIIVL, 55, 2 @ BOR 2 AR A TTE i

JR 53 B Be 5. B A%l UL, 2012, 19(1): 70-73.
Yi Huaijian, Zhu Weiyao, Zhang Mingjiang, et al. Analysis of formation
pressure distribution and productivity of low permeability tight gas reser-
voirs with low — velocity non — Darcy flow[J]. Special Oil and Gas Reser-
voirs, 2012, 19(1): 70-73.

[3] AL AL, B 2E, fBAh, 4. AiKt)2 R0 A MBI & R UA S itk
T[] B 2R, 2011, 4(1): 59-63.

Ye Liyou, GaoShusheng, Xiong Wei, et al. Percolation characteristics of
gas in sandstone gas reservoir with low permeability under reservoir pres-
sure[J].Complex Hydrocarbon Reservoirs, 2011,4(1):59-63.

[4] afitesr, XSk, R, 45 ARBED & SGBOT R P i ARz [ 25 ). ke
A, 2011, 18(1): 94-96.

Ru Ting, Liu Yifei, Fan Yao, et al. Pressure—sensitive effect in development
of low permeability sandstone gas reservoir[J]. Fault—=block Oil & Gas
Field, 2011, 18(1): 94-96.

[5] ¥, BT, ARk, 45 FRBEIONHIRB B 0™ BRI S]],
FAIREFEA, 2009, 3(5): 18-21.

Yang Bo, Huang Wanshu, Zhu Hongtao, et al. Influence of pressure-sen-
sitive effect on deliverability in low—permeability sandstone gas reservoir
[J]. Natural Gas Technology, 2009, 3(5): 18-21.

[6] AEA, B, FE3E. JRLRIET T I FRRERZ IR (97K T I e a3 #T . B
F 347, 2012, 30(35): 33-38.

Xiong Jian, Huang Liang, Cui Ling. Effect of wellbore pressure drop on
the horizontal well productivity with non— linear seepage[J]. Science &
Technology Review, 2012, 30(35): 33-38.

[7] ¥ 5., SRt ARB B AR BT R R RS SR AL 52 ). B2
HA 5 TR, 2012, 12(33): 9019-9022.

Xiao Yong, Guo Jianchun. Optimization of fracturing parameters for low
permeability and heterogeneous reservoir oil well[]J]. Science Technology
and Engineering, 2012, 12(33): 9019-9022.

[8] A M, T 2%, yH0 Az, 2. 4 e ot (R AR 0 T A e 1) TR R AR
N MRS RICR, 2012, 19(5): 108-110.

Cai Bo, Ding Yunhong, Lu Yongjun, et al. Study and application of new
in—fissure fracturing technique for improving stimulated reservoir volume
[J]. Petroleum Geology and Recovery Efficiency, 2012, 19(5): 108-110.

[9] 243, Jr A%, SR, &5, 2 A HUR 2RI RS X 2K
[J]. 73254, 1999, 20(4): 51-55.

Zhang Xuewen, Fang Hongchang, Qiu, et al. A study on factors affecting
the performance of hydraulically fractured horizontal well in low permea-

bility reservoirs[J]. ActaPetroleiSinica, 1999,20(4):51-55.



—t

RS 2016,34(2)

www.kjdb.org

2,

[10] AR AL B, Ao . BORARIE UK 2 N B B HOXS B BE 1Y
SEMR[T]. RECA ST 59 &, 2006, 25(6): 47-49.
Song Chuanzhen, ZhengRongchen. Stress sensitivity of low permeability
tight gas reservoir and its effect on single well productivity[J]. Petroleum
Geology and Oilfield Development in Daqging, 2006, 25(6): 47-49.

[11] LRI, X 53 1, AT BRET. TR RIS A IR i 0 5 U™ RE R 52T,

SHRER AT, 2006, 26(2): 191-193.
ZhengWeishi, Liu Yifei, He Qiuxuan. Effect of stress sensitivity on pro-
ductivity of low—permeability sandstone gas pool[J]. Xinjiang Petroleum
Geology, 2006, 26(2): 191-193.

[12] #5635, sk ZUME, X R [, 45 W BURGE R RS 5 SRR -F I

REAMT)]. AR Tall, 2011, 31(10): 54-56.
Jiang Yanfang, Zhang Liehui, Liu Qiguo, et al. Productivity analysis of
horizontal wells in low— permeability gas reservoirs considering stress
sensitivity[J]. Natural Gas Industry, 2011, 31(10): 54-56.

[13] BEHTC, [P, REARAR, 45, 2 BEZUK-F IR AR S A4 T A g
SERTL LTI RS E SR FUARBRERR, 2009, 33(4): 98-102.
LianPeiqing, Tong Dengke, Cheng Linsong, et al. Analysis of productivi-
ty in unsteady state of vertical fractured horizontal well[]J]. Journal of Chi-
na University of Petroleum, 2009, 33(4): 98-102.

[14] T dtAh, BOk R, Bifh, 5. & 2 43k B8R IR R UF M RERTSEL)).
KA MM S5H &, 2004, 23(3): 46-48.

Yue Jianwei, Duan Yonggang, Chen Wei, et al. Study on productivity
performances of horizontal fractured gas well with many vertical fractures
[J]-Petroleum Geology & Oilfield Development in Daqing, 2004, 23(3):
46-48.

[15] fikfi, F/NE, B RSO X PR B = BRI
%, 2013, 31(22): 40-43.

[J]. BHE S

SCIENCE & TECHNOLOGY REVIEW

XiongJian, Wang Xiaojun, Lv Lei. Productivity model for asymmetrical
vertical fracture well in low— permeability oil reservoirs[]J]. Science &
Technology Review, 2013, 31(22): 40-43.

[16] skmESE, Z0h, P43, 45, MREEIBUE 2T - REM T 0], BT,
2011, 29(19): 58-61.
Zhang Xiaoliang, Li Di, Sun Junshu, et al. Fractured well productivity of
low permeability reservoir[J]. Science & Technology Review, 2011, 29
(19): 58-61.

[17) HIV, Wk, AR R, A5, (KI5 T R T ™ RE TSR R
[J]. BHE §40, 2012, 30(28-29): 33-37.
TianLeng, Chang Tielong, ZhengRongchen, et al. A new production cal-
culation model for vertical fractured well in the low permeable reservoir
[J]. Science & Technology Review, 2012, 30(28-29): 33-37.

[18] T8 B, RBAT, WMk, 45, B )22 0 S0 K Hoxhih T &1
SZIR[T]. A imAEdR, 2007, 28(4): 95-98.
Yu Zhongliang, Xiong Wei, Gao Shusheng, et al. Stress sensitivity of
tight reservoir and its influence on oilfield development|]]. Acta Petrolei
Sinica, 2007, 28(4): 95-98.

[19] EHrE, AR, 35, 5. 55 BRI A A 682 ) BUsk R BUE A
BEFSR[)]. AR T2, 2008, 31(1): 66-67.
Wang Xinhai, Songyan, Wangwei, et al. Variation law of coeeficient of
sensitivity to pressure in sandstone reservoir in tarmoilfield[J]. Drilling
& Production Technology, 2008, 31(1): 66-67.

[20] AXWIER, E AT, FREE, 45, )2 SHUR I BURIERT 5L
2001, 10(4): 3-4.
Zhao Mingyue, Wang Xinhai, Lei Ting, et al. Study on sensitivity to pres-
sure on reservoir factors[J]. Well Testing, 2001, 10(4): 3-4.

AT,
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Abstract The low permeability gas reservoir exists stress sensitivity due to the tight pore throat, and the gas well is generally fractured

before starting production. It is essential to establish the productivity model of gas well considering stress sensitivity in low permeability gas
reservoirs. The cores from Tarim low permeability gas field were adopted for stress sensitivity experiments. The experiment results show that
the low permeability cores present strong stress sensitivity. With the decline of permeability, the stress sensitivity coefficient rises, and the
stress sensitivity becomes strongly. The seepage area of fractured gas well is divided into two parts: One part is the radial flow around the
two ends of fractures; The other part is the linear flow along fractures. Then the gas well productivity model considering stress sensitivity is
deduced. The stress sensitivity has a significant impact on the productivity of fractured gas well. The stronger the stress sensitivity of gas
reservoirs is, the higher the productivity loss rate is. With the decline of flowing bottom hole pressure, the productivity loss increases due to
the stress sensitivity. Fracturing is an effective method for improving the productivity of gas well affected by stress sensitivity in low
permeability reservoirs.

Keywords low permeability gas reservoir; stress sensitivity; well fracturing; productivity model; productivity loss rate
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