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Fig. 1 Geological profile map of the study area(modified by reference[ 2])
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Fig. 2 Photographs of core samples from conglomerate reservoirs in the study area(samples are 38 mm in diameter)
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Table 1 Base data of core samples from conglomerate reservoirs in the study area
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Fig. 3 Permeability versus confining pressure of matrix cores in the study area
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Fig. 4 Permeability versus confining pressure of unsupported fracture cores in the study area
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Fig. 5 Permeability versus confining pressure of supported fracture cores in the study area
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Fig. 6 Stress sensitivity CT scan and pore volume extraction results of core sam-
ples without man-made fractures in the study area
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sures in the study area

TEF R0 3,25 MPa 2518 T AR S48 2488 10 O O LB Sk T AR 0 A DL 90 i R Al O fL IR
Beor A Bz ALBEAR A T 0~290 pm FEEAAE 15~90 pm Z [ MEIE 485 F 0~190 pm, FE
OPARTE 0~45 pm Z (), A 3245 248 550 1 FLIGE RUST IE T I8 i 4% 550 19 L A M) T I MR 78 SOV L Ik
WHIEFE . HE i 3 M 25 MPa .50 RS [R] R SE 9 FLBR & T [ 2B AR KT 180 pm fY 4R
SRR BN 20~40 pm B FLIEECE BB 80 06 LA b, FLIR A5 0] 32 J5 0 4 il & A 2 AR . (e FLR

o 41 .



P/ | A ST B - S 549 % 2025 4F

25 MPa 58T A0 EZGHE o5 HE 299820 90 06 . T i A7 28008 Jl FL B L FL B PN B0 R TE R A s . T
W] AR OB S 2R AT L BB 5 e AR P S BOAL M B S P SRR o B B Al . AR 1 2% AR T
A S LR U AL IR D B EE R T JE N 3 SR 0 1Y H R R T R TR AR B R T LB Y L R W O A2 52
]

0

0

300 pm

(a) 3 MPalf|[E 4 OFET3DIHEE; (b)Y 3 MPalfl & & OFE S FLBR AR EAE L (o) 25 MPa
[ A OFE M 3DIRE L (d) 25 MPalil R A OFE S AL B AR IAS JE s 3 (3 o M FLBR
[, AR N EROONFLBR,  BRORIADE 2k ki

H8 # KA X WA OHRE AL CT G mIL RAERRRER
Fig. 8 Stressss ensitivity analysis of unpropped fracture core samples via CT
scanning and pore volume extraction

200
180 |
160
140

& 120

100 |

H 80
60
40 ¢
20

¥ 3 MPa
B 25 MPa

| [ T R R ™ | il L L -l ! L -l 1 1 Il J

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290
FLEAR/um
(a) fLBR1R

450
400 |
350 |
300

% 250 |-
% 200 |
150 F
100 F

50 -

® 3 MPa
u 25 MPa

[ —

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105110115120 125 130 135 140 145 150 155 160 165 170 175 180
W 4%/ pm
(b) WEiEH4%
B9 #FRRKAFREAT 3L HREE S OIL IR BRE A E oA R AE

Fig. 9 Characteristics of pore throat radius distribution in unsupported fractured cores under different pres-

sures in the study area

o 42 .



555 TR BT 45 < A B JR 8 Ml v A M DR )2 I T3 0 R AR A OO L A

»

1 215 15 AR S B T 5 T B A SRAE L TR R AR R SR Al O SR R B R T L T
e 20 A T2 B BRI BT b DAl R R S ok SR % 3 3 P B 1Y R T e 5 SR o B OREAR S TE AR L DAY
S RLLE I BT IR BE T A R RS I o R SR AE T SRR A R L N i SR R B A R Y R B
P A 2 000y B A0 S0 g L S DR e B4 O A [ R 2 R R A SR

5 %t

L ¥ g 7% a5 b v A 3t DX fi U2 B0 R 2 W LBR S5 M FB i R . fE 2~55 MPa [ & i e 72
L TE N i 2B Al S BB N S SRR O P P I ) SRR B T R D 94. 596,98, 65 %01 90. 8200
AR SN I S 32 TR ) 9 R0 SR, A 2458 S 1 e B A 2 el AR SO B SRR A T b, T 0 R DR T e R I
JETETT o e B3 SR 2 o0 A2 T 3 A8 A e 1S B0 38 48 U B L B 3 IR WA I 3 AR

(2)H [ 2~10 MPa I, Jo A i 24 RHE S8 R85 O B B R IR T B 4 4 [k i i
10 MPajii 2 B R K . 2 SCHERVE R, SO R85 0B B R AE 40 MPa [ JE 5 HEA R E .
SCARE TR 55 S A SRR T ) ABURRAE L A BT TR SO T SR D0 ST R A A 2R AR R S R R Y SRR DA AR
UEREEETE W R4 1F T A S IRAE )

(3) 073 % W 3 F) 52 e DR T ) FLBR A 2 0 o 1 PR 28 4 ) W &4 | LB IR B9 9/ I o e i A g o A1 2 B
i J22 588 07 ) RS AR AR S, AT 280 T 30 3 A8 G G o LR S BUR D B B R BRI )2 T
RORAEE . AT LA T g 47 1 AR R4 4 S 4507k /b 2R DA R T SIE R B2 L DR IR A8 TR B AR B T

£ & 3L #K (References)

(10 RBAL . . )2 2% 0 T 9 1L g Rt F 5 (). i Bl I . 2023..30(6) :933-939.
DENG Hang, TIAN Wei. Study on stress sensitivity under reservoir conditions[ J]. Fault-Block Oil &. Gas Field, 2023,30(6):
933-939.

(2] #), Rk 2000, 45 i )R 2 b i 490 o7 b (R A V) 20 it 42 )2 9 Pk SIS (B A E LT 1. O 38 4 I M BT, 2021, 42(6) £ 749-755.
YANG Chuan, WU Tao, LI Xiao, et al. Correction of measured reservoir physical properties of Jiamuhe Formation in Zhongguai Up-
lift of Junggar Basin[J]. Xinjiang Petroleum Geology, 2021,42(6) ;749-755.

(3] XUWen , #8535 , Ak 55 £ J25 I 0P 2 ol DR A 5 L. 4 il <98, 2006, 13(3) : 18-21.
LIU Xiaoxu, HU Yong, ZHU Bin, et al. Influential factor analysis of reservoir stress sensitivity[ J]. Special Oil & Gas Reservoirs.,
2006,13(3) :18-21.

[4] Zug, A=W], 20, 55, B0 aF A il R A2 L Ak 32 i SR USRS IR AT L0 . 4 F il <50, 2023, 30(1) : 100-106.
LUO Qiang, LI Ming, LI Kai, et al. Experimental study on in-situ emulsification enhanced oil recovery of glutenite oil reservoir[]].
Special Oil &. Gas Reservoirs, 2023,30(1):100-106.

[5] sE L aREMR, Mhibk, 5. BUE MR 5 A N BUSRHENGR 530 o7 ik 0], AR 5% . 2016.,43(6) :1022-1028.
DOU Hongen, ZHANG Hujun, YAO Shanglin. et al. Measurement and evaluation of the stress sensitivity in tight reservoirs[ J]. Pe-
troleum Exploration and Development, 2016,43(6):1022-1028.

[6] TANQ, KANG Y, YOU L, et al. Stress-sensitivity mechanisms and its controlling factors of saline-lacustrine fractured tight carbon-
ate reservoir[ ] ]. Journal of Natural Gas Science and Engineering, 2021,88:103864.

(7] FRAC H R, FJRIR 5. 3T 18 77 SO ) 3085 I AL B 25 48 St 7K v AR S AR AE [T . Ry il < C, 2023, 30(4) £ 131-138.
WANG Changquan, TIAN Zhongjing, WANG Chenchen, et al. Pore structure and oil-water two-phase seepage characteristics of tight
oil reservoirs based on stress sensitivity[ J]. Special Oil & Gas Reservoirs, 2023,30(4):131-138.

[8] LIU K, YIN D, SUN Y. The mathematical model of stress sensitivities on tight reservoirs of different sedimentary rocks and its appli-
cation[ J]. Journal of Petroleum Science and Engineering., 2020,193:107372.

(90 fefd REFUN. XM 45, TR)Z 808 62 A T 2848 By OB 2 i I 32 [T ], RAR A BRBL 22,2024 ,35(4) :563-572.
XIONG Jian, ZHU Mengyuan, LIU Wei, et al. Factors influencing stress sensitivity of artificial fractures in deep tight reservoirs[J].
Natural Gas Geoscience, 2024,35(4) :563-572.

[10] MAHMOODPOUR S, SINGH M, TURAN A, et al. Simulations and global sensitivity analysis of the thermo-hydraulic-mechanical

processes in a fractured geothermal reservoir[ J]. Energy. 2022,247.:123511.
(110 ABLLIK i et 59 %, 55 A RRCA He 4 B UK TR 285 T i DR 38 43 T LD 0. ZR b A il R % 4 4. 2022, 46(3) : 66-73.
. 43 .



B/ | A ST || I = S 49 4 2025 4E

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

HAO Hongyong, XU Changzhuo, GUO Shenghao, et al. Analysis on compression failure characteristics and influencing factors of
conglomerate[ J]. Journal of Northeast Petroleum University, 2022,46(3) ;66-73.

FEREAE GRS L sk BN L GE L BRA 2K D ST RIE S R R R L], A= . 2022,43(6) :871-884.

TANG Huiying, LIANG Haipeng, ZHANG Liehui, et al. Hydraulic {racture extension patterns of conglomerate reservoirs and rele-
vant influencing factors[J]. Acta Petrolei Sinica, 2022,43(6) :871-884.

LIU B, YANG Y. LI J, et al. Stress sensitivity of tight reservoirs and its effect on oil saturation: a case study of Lower Cretaceous
tight clastic reservoirs in the Hailar Basin, Northeast China[]J]. Journal of Petroleum Science and Engineering, 2020,184:106484.
DENG S. LI H, MA G, et al. Simulation of shale-proppant interaction in hydraulic fracturing by the discrete element method[]].
International Journal of Rock Mechanics and Mining Sciences, 2014,70:219-228.

AR, B A BUR L A AR B K 3Rl B T AR R DL K s ) 08 T vk 0. Al Al T e A R R L 2022,35(3) 163-69.

LI Chenglong, WANG Hongzhi, ZHAO Xin, et al. Pridiction model of water breakthrough time of area well pattern in low permea-
bility oilfield[J]. Journal of Petrochemical Universities, 2022,35(3) :63-69.

JA. SRR TUA ik R B A R AL B TR ST ] e A A, 2023.,30(6) 1 141-149.

ZHOU Zhongya. Mechanism of fracture extension and process countermeasures in grain-type shale oil reservoirs[J]. Special Oil &-
Gas Reservoirs, 2023,30(6) :141-149.

SR A BRI L AE L BT AL ) B T TS 7 R AR T T N ) BB TR [T, AR U AT R AR A 4, 2023,47(6) 1 89-100.
ZHANG Min, PENG Yan, ZHANG Guangqging, et al. Shale permeability model and stress sensitivity analysis base on stress concen-
tration[ ]J]. Journal of Northeast Petroleum University, 2023,47(6) :89-100.

=] 5 L PV L X2 L A AR A A OULAL B A R R A B X B i AR ma [T ], MR . 2014,38(1) 1 28-32.

YAN Guoliang, SUN Jianmeng, LIU Xuefeng, et al. Characterization of microscopic pore structure of reservoir rock and its effect on
permeability[J]. Well Logging Technology, 2014,38(1) :28-32.

AR BRI AR AR AU A 22 ] 0 T SRt B T2 L ) U RONE LT . A AR S I 2021, 48(4) £ 835-842.

LI Jigiang, ZHAO Guanqun, QI Zhilin, et al. Stress sensitivity of formation during multi-cycle gas injection and production in an un-
derground gas storage rebuilt from gas reservoirs[ J]. Petroleum Exploration and Development, 2021,48(4) :835-842.

fTTETE A R 5 B LR 40 b R A A J2 I 17 ) SURR S 30 T 5E [ CT /7 2023 3 S0 I ) #5523 1L (20231FEDC) i 3¢
. B P [ OSRGOS P8 22 A7 R 24 L BV 4 47 24 4% . 2023 1-8.

HE Yuanyuan, TAN Bei, LIANG Xiao, et al. Experimental study on in-situ stress sensitivity of the Dabei Gas Field reservoir in Ta-
rim Basin[ C]// 2023 Proceedings of the International Conference on Oil and Gas Field Exploration and Development(2023IFEDC).
Wuhan: China University of Geosciences( Wuhan) , Xian Shiyou University, Shaanxi Petroleum Society, 2023:1-8.

BT 758 Iy U 22 ROBE U 3l B SUs B i B LT ] AR H M AT, 2025, 12(1) : 117-122.

LI Yujie. Shale gas flow model considering stress sensitivity and multi-scale flow[]J]. Unconventional Oil & Gas, 2025,12(1):
117-122.

ST AR TR L B0 S0, AF . )2 N ORI S S L) ], FE R BB B 2 i CH AR A 18D 2010, 12(5) £ 46-48.

CAI Shuxing, LI Hongjian, GUO Lunwen, et al. Research advance of reservoir stress sensitivity[ ] ]. Journal of Chongging Universi-
ty of Science and Technology(Natural Science Edition), 2010,12(5) :46-48.

BT BRI AR A rhd i T RT 2 R OE R B I 2 4R LT . Bl U L 2023,30(2) £ 286-293.

WU Xiaoning, ZHONG Houcai. LIN Yu, et al. The development characteristics of strike-slip faults and its control effect on reser-
voir accumulation in Zhongguai Uplift[J]. Fault-block Oil & Gas Field, 2023,30(2):286-293.

ARV, 0 I A M IR A BT R R R 3 A B RO BT S DL M X & SR T AL S LT AR ok
A 2024,48(5) :48-61.

LI Daoging, LAN Hao, GUO Qiaozhen, et al. Structural evolution and geological significance of hydrocarbons in the south of Zhong-
guai Uplift, Junggar Basin: a case study of the Jiamuhe Formation of the Lower Permian in Zhongjia Area[ J]. Journal of Northeast
Petroleum University, 2024,48(5) :48-61.

BEST SRR 2 OB RS L AR TR SF IS I 7 3l R 2 DU AR 2 SR P S g [T, A kT U8, 2019.31(3) 1 185-144.

XUE Dan, ZHANG Suian, WU Xinmin, et al. Sensitivity experiment of shale gas reservoir of Chang 7 Reservoir in Xiasiwan Oilfield
[J]. Lithologic Reservoirss 2019,31(3) :135-144.

WU J B, YANG S L, L1 Q, et al. Micromechanism and mathematical model of stress sensitivity in tight reservoirs of binary granular
medium[J]. Petroleum Science, 2024,21(3):1780-1795.

B KRB VR ). il 2 BBV 3 3h S B8 BT A 9 SY/ T 535820100 S]. dbat . A Toll i Bk, 2010 18-21.

National Energy Administration. Formation damage evaluation by flow test; SY/T 5358—2010[ S]. Beijing: Petroleum Industry

Press, 2010:18-21. (F#% 80 W)

o 44 .



