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Coupling relations between the petrologic characteristics and stress-sensitiveness
in low-permeability sandstone reservoirs:an example from the lower 8"
member of the Lower Shihezi Formation in Sulige-Jier area,Ordos Basin
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Abstract ; Low-permeability reservoirs are usually developed through natural depletion and the loss of formation
pressure is not restored , causing stress sensitivity of reservoirs. We chose the lower 8" member of the Lower Shi-
hezi Formation in Sulige-Jier area,the Ordos Basin as a case study. Through downhole geological survey, core ob-
servation , systematic sampling and testing,and lab correlation and analysis,we studied the coupling relation be-
tween the petrologic characteristics and stress-sensitivity and found out that the rock types of the layers of inter-
est are mainly lithic quartz sandstone, followed by siliceous quartz sandstone and small amount of lithic sand-
stone. The samples were tested with model CMS-400 high-pressure porosity and permeability analyzer. The initial
permeability was low and stress-sensitivity was medium to strong and the two presented an obvious positive corre-
lation. Among the rock components,the soft debris and matrix that have low hardness and stability are easily de-
formed , crushed and displaced under exogenic action. Their contents have positive correlations with the stress-sen-
sitivity. Detrital quartz,rigid debris and cements such asquartz and daphnite have higher hardness and stability and
remain stable under exogenic action. And their contents have negative correlations with stress-sensitivity. Different
rocks have various stress-sensitivities because of their different petrologic characteristics. During the development

of oilfields,we suggest to optimize deliverability by using production pressure differentials at different levels.
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Fig. 1 Structure division of Ordos Basin
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Fig.2  Rock types and features of the low-permeability reservoirs in the lower 8" member

of the Lower Shihezi Formation in Sulige-Jier area
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Fig. 3 Curves showing the stress-sensitivity of sample 1 —15/132 from Well Su - 16 in Sulige-Jier area
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Fig. 4 Correlation of initial permeability and stress-sensitivity of the lower 8"
member of the Lower Shihezi Formation in Sulige-Jier area
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Fig. 5 Lithic types of the low-permeability sandstone reservoirs in lower 8"
member of the Lower Shihezi Formation in Sulige-Jier area
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Fig. 6  Stress-sensitivity curves and cast thin section of samples with different content of soft debirs in Sulige — Jier area
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Fig. 7 Thematrix types of the low-permeability sandstone reservoirs in the lower 8"

member of the Lower Shihezi Formation in Sulige-Jier area
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Table 1 Coupling relations between sandstone with different matrix content and stress-sensitivity in the lower 8

member of the Lower Shihezi Formation in Sulige-Jier area
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Table 2 Coupling relations between rock types and stress-sensitivity in the lower 8™
member of the Lower Shihezi Formation in Sulige-Jier area
s FEmE  REERK  WRBERESE 2 ~40 MPa B&EFEE 40 ~2MPa BB KT 2
i /A FFE R % (1073 um?) W BB AL % W B A/ %
A 7 0-~3 0.326 11.53 67.21
HIE A YR 36 3-~21 0.274 10. 47 61.97
HIFW 15 23 ~35 0.114 5.11 53.55

B SRR R A3 v R A T BT (AR AR
HRMB RN T, L EGRARK SR B
B (R=MEE 8 S0 a2 R 2 DA 0 ghakle
AR LRSS e A R R

2) AR BURNE LIS 43 LT 58 A
[l Ve ) O R, BB RO 4 0.295 x
107 wm?,J& TS, ¥ B EH 2 MPa F+ &2
40 MPa B}, 7508 5 234 T B BRI IRB E RN
9. 64 % ; 45l JE M 40 MPa [4)JE %2 2 MPa J5, B
B HENKE EVIIRB B 63. 48 % , N J1H
SR P AR SR, W45 1285 5 N2k R 2 40 MPa
BFAR N )38 38 /0] R 18 3 R HI B Tk 2
2 MPa BAH R 935 38558/ W1 675 25 (A 35 5 01 1)
IEARG

3) A RE R 2RO R 2 T DL LB
Yy 3 S AR IR R A e AN I VERI T B A8
W BewE AL B 5 N ) SR 2 AR
Ko BHRPUR RS A0 WIYES T HBRY A
Y BRGSO RO SRR RROEME S S
AU TESN IR T AR 55, H & i 5 0 ) U
PERFAE, A A FRHIE 22 5 [ T 8 X AR
FREARFR RN U, A B AR A YR
L ERETT A A N BB AR R BRI AR AR
BHMET K R b, SR S 7 B T K R
FEREAR IR I T, 23 fof - RC B 3 b )23 1 ) R e
%, 2 Bl ™ B Y ) U . IR, 7R R At
R XA ) 5 2 i S22 AT 2R A [R) 931 19 A 7 R

22, DM RE -5 ) U ) 5C 2 RS 2 AL A B LA
SRATI T A R L AE

& % x #

(1] AET AN A BRBUZTEE A il 52 J2 05 1 SR 23 B
(1], AR5 7T % ,2001,28(5) :85 -87.

Shi Yujiang, Sun Xiaopin. Stress sensitivity analysis of Chan-
gqing tight clastic reservoir[ J]. Petroleum Exploration and De-
velopment,2001,28(5) :85 —87.

(2] WM, fig s B e g, 45, T8 i HORBE AR AT - AR

B R R ORSLMRRRAE [ ], 47 55 5 4 5, 2011, 33
(2):206 -211.
Gao Hui, Xie Wel, Yang Jianpeng, et al. Pore throat characteris-
tics of extra-ultra low permeability sandstone reservoir based on
constant rate mercury penetration technique [ J]. Petroleum
Geology & Experiment,2011,33(2) :206 -211.

[3] B, EEEN. AREE M T & 5 EBEON [ T]. A,
2002,23(3) .73 -76.

Ruan Min, Wang Liangang. Low-permeability oilfield develop-
ment and pressure-sensitive effect [ J ] Acta Petrolei Sinica,
2002,23(3) ;73 -76.

(4] IBH, EPF, # SO BURTD A RN ) s i e g
WRFELI]. JRAE T2 B2 4] ,2002,29(6) 1618 - 620.
Xiang Yang,Xiang Dan,Du Wenbo. An experimental study of
simulating high-speed production in tight sandstone gas reser-
voir [ J]. Journal of Chendu University of Technology,2002,29
(6):618 -620.

(51 758, Bk R, F-42E. 3 CT 45 B 2R B ORI FLBR
it —— LU S BB AAEZ A BI)]. S R
SRE M ,2011,32(5) 1792 - 796.

Su Na, Duan Yonggang, Yu Chunsheng. Reconstruction of

microscopic pore structure in low permeability gas reservoir by



%6 1) ff

T, 5 ARBAD G A2 A A2 RHIE S N SRR 5 5 2R 931

[10]

[11]

[12]

[13]

micro-CT scanning:an example from the Upper Shaximiao For-
mation in Xinchang gas field[ J]. Oil & Gas Geology,2011,32
(5):792 -796.

S BB, B — i, 5. A 0 4L R RLGE N BUR R 2
TIBUEPER [ )]. RKARS Tl ,2004,24(7) :55 - 57.
Zhang Hao, Kang Yili, Chen Yijian, et al. Feactures on tight
sandstone sress sensitivity [ J ]. Natural Gas Industry 2004 ,24
(7):55-57.

MR BB MR — M, A = 0 0 SR PN SE R vk
SN AEARIT [ T]. BIFRCS 58I, 2005,22(3) <1 - 4.
Lan Lin, Kang Yili, Chen Yijian,et al. Discussion on evaluation
methods for stress sensitivities of low Permeability and tight
sandstone reservoirs [ J ]. Drilling Fluid & Completion Fluid,
2005,22(3) .1 -4.

ZlesE ARB B2 AL N U T]. A7l R T
20,2005,27(4) :62 - 63.

Li Chuanliang. Low permeability rocks are less sensitive to
stress[ J]. Oil Drilling & Production Technology,2005,27(4) .
62 -63.

B Fig = X AR B A 2 A A A iR g R W S5
[J]. AR T 20,2006 ,28(2) : 78 - 80.

Luo Ruilan. Queries to the viewpoint low perm eability reser-
voirs have not the characteristics of strong stress sensitivity[ J].
0il Drilling & Production Technology,2006,28(2) : 78 —80.
TR R, WA A BB IE I SRR K
IR [T]. £l =4, 2007 ,28 (4) :96 - 98.

Yu Zhongliang, Xiong Wei, Gao Shusheng, et al. Stress sensiti-
vity of tight reservoir and its influence on oilfield development.
[J]. Acta Petrolei Sinica. 2007 ,28(4) :96 - 98.

DT, R, EUR )T, S RS B A N ) USRS
fEBERTSEL )] Frim#4 ,2009,30 (1) :96 - 98.

Wang Liqiang, Liu Huiqing, Zhen Siguang, et al. Quantitative
research on stress sensitivity of low-permeability reservoir[ J ].
Acta Petrolei Sinica 2009,30(1) :96 -98.

A, TR, 4, 45 RIS BRD A 2 L ) Bk
SZEG [T, A AR ,2011,32(3) 1490 — 494,

Jiao Chunyan, He Shunli, Xie Quan, et al. Experimental study
on stress-dependent sensitivity of ultra-low permeability sand-
stone reservoirs. [ J]. Acta Petrolei Sinica,2011,32(3) :490 -
494.

FEAT BT XUHTHE. I3 RS b DX O D 2 K AT
ARZSAN= LB [J]. A7 SE 50 1 57, 2012, 34 (4)
400 -405.

Wang Xiaomei, Zhao Jingzhou, Liu Xinshe. Occurrence state
and production mechanism of formation water in tight sandstone

reservoirs of Sulige area,Ordos Basin[ J]. Petroleum Geology &

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Experiment,2012,34 (4) : 400 -405.

WM, E B AT, AR O AR AT I A 2 R LA 2
PE——LIT5 53 KPR G418 Bomnlivgdl 1 B[ )],
A1 RIRTHT,2011,32(2) 1236 — 244,

Ye Chenglin, Wang Guoyong, He Kai, et al. Macro heterogenei-
ty of reservoirs in Sulige gasfield-a case study of the 8" member
of the Shihezi Formation and the 1* member of the Shanxi For-
mation in the Su53 Block[J]. Oil & Gas Geology,2011,32(2) .
236 —244.

KB, XUIRIE. SRR 2 WA b AL R L R R BRI R R
FUAEIZEERE T ], A 5 KIR T HBT, 2011 ,32(4) ;560 -
567.

Zhang Yonggui, Liu Zhenfeng. Reservoir modeling of tight gas
sands in the Upper Palaeozoic of the northern Ordos Basin[]J].
0il & Gas Geology,2011,32(4) :560 —567.

wiles X5 AE TR, A RE W E SOOI & TP IR B0
[FIRE[J]. Wrdeah <M ,2011,18(1)95 - 96.

Ru Ting, Liu Yifei, Fan Yao, et al. Pressure-sensitive effect in
development of low permeability sandstone gas reservoir[ J].
Fault-Block & Gas Field,2011,18(1)95 -96.

SR, B, R, S T UAL S SRR )2 1 ) R
PERCX T RERSEMA [ J]. A1 il b BT 5 T4 ,2009,23(6).
69 -72.

Zhang Xu, Hu Changzhong, Liu Jianyi, et al. Gas reservoir
stress sensitivity and its effect on productivity in Feixianguan of
Heba block, [ J]. Petroleum geology and engineering,2009 ,23
(6).69 -72.

WG S ARG, T TLAT A5, S v e SN, ) R
BORFSE[T]. ATh SRR BT ,2011,33(2) 1212 -214.

Pan Weiyi, Lun Zengmin, Wang Weihong, et al. Experimental
study of stress sensitivity in abnormal overpressure gas reservoir
[J]. Petroleum Geology & Experiment,2011,33(2):212 -
214.

XA BARE S PR, A5 IR S AS R A B2 N A R
MRS S A HSE 0 [T]. A5 KRR B, 2007,
28(4):524 -527.

Liu Qiguo, Tang Fuping, FengGuoqing, et al. Influence of differ-
ent stress sensitivities on bottom hole pressurebehaviors during
well opening and shut-in [ J ]. Oil & Gas Geology, 2007, 28
(4):524 -527.

AP, T3 A AR T A SRR 25 3T i T 50 L
R ARFAE )] £190 5 KA HR,2009,30(3) 351 - 356.
He Jiang, Fang shaoxian, Hou Fanghao, e. al. Characteristics of
Karst Reservoirs of Majiagou Formation ( Middle Ordovician )
in Central Gasfield Area,Ordos Basin [ J]. Oil & Gas Geology,
2009,30(3) :351 —356.

(%4 % =)



