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Quantitative Analysis on the Microscopic Anisotropy Characteristics of Pore

and Mineral in Tight Reservoir by “Umbrella Deconstruction” Method
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Abstract: As an important type of unconventional reservoirs, tight oil and gas reservoirs are characterized by small pore scale
and obvious micro-heterogeneity. The exploration potential is vast despite the major theoretical challenges in greatly
improving the recovery rate of resources. In this study, the micro anisotropic characteristics of pores and minerals in
continental tight sandstone reservoirs in Ordos basin, China, are quantitatively analyzed by means of “umbrella
deconstruction”. The case study shows that there is a significant micro anisotropy in the micro pore-throat development in
eight directions, and the development characteristics of the anisotropic filler are obviously different. With the change of
sampling angle, the micro pores show continuously unsteady distribution. The fractal dimension could characterize the
porosity, permeability and pore-throat development probability. The study can provide important theoretical support and
practical basis for revealing the mechanism of tight reservoir permeability, “sweet spot” distribution and guiding the effective
development of tight oil and gas.
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W2 I3 A — 58 1Y BE IR A i . B0 b A R H ML
S LRI R  BAT v B B — 3% S AU R, L R
JE /N AR 2 1 B R, T SR ME S OR AR 3 R AE
A 2 GOW AR 1 5T M 32 A 4 L Sl Y B A
IRk ¢ AR RTINS R N TN LT N N
MR BCEOCR R U A YRR E
oA AR B M L BOUL AR Y BT PR R AR AT OB 4 Y
M AR ) B AR R S B AR T R AR A
JR A 2 — (Kate et al., 2006; Jia et al., 2017; Wu et
al., 2019). A it , X 248 4l J2 OO AR 349 5 1 T e £
& i A FRAE B R 4R R T A R A LB Y R
T, SR A VT M B 2 S5 B A Sy TR Y R A A a)
(Du et al., 2018a, 2018h).

B & 27 B8 U A HE#E, Micro-CT . Nano-
CT.FIB-SEM 4§ & 73 ¥ 5 W £ A Tt iz ] T 3R
HRAE 2 i 5 2 ) SRAEAE 58 b R % R A
AEEXF AR B K JE T R TR i 5L R B L
B, B T — &R 9 2 458 (Du e al.,
2019a, 2019b). {HLEl 5 BF 5 09 R A3 52 B 1 )2
Wt Z R B R R 2 e B CT R 7 A
P 5y 5 | kS AL 15 ) R S RUEE 1k /N G 5 AR R 22
i 2 R0 )L SRR b 43 B 3 ORAR R M A S PR
LI B 5 T Je T — % LT 8 OF JE A AR KRR B L
¥ [F B 3f B (Hajnos ez al, 2006; Hinai er al.,
2014; Gundogar et al., 2016; Xiao et al., 2016;
Zheng et al., 2018).

ML 43 % 23 55 0 i RO 2 — X B AR % P JE A
A AR A AT S R R AR B b i 3
(Du et al., 2018a, 2018b, 2019d; Lai et al.,
2018) . I 4F R , AH W 5T 22 H & T T A R 4 15
UL 00K X 7E — 2 P BE b 20 W T OUL IR B s )
BESRAE il RUBE B /)N | TR il RUJE TR /)N U] A $4) Jo 7 ik
55, AT 25 T AR 2 5T PR 0 58 ) W) R (Alyafel et
al., 2016; Krakowska er al., 2018). Alyalei et al.
(2016) i i W 5 15 53 B 38 R/ Wit )2 2 4 LB
JEFNS 37 A TR BE B R e & B, 8 08 R AR Ak R IR
Al 3k 259, 1 fL B R AE 4k B = Al ik 50%. Wang et
al.(2016) kK Z H 3 I ITEWF 58 K B, va b A
[Fi) 256 B0 L B2 ~F- 249 3 4 H00F0 1 12 5 BE AN ), fOUE
B R R AR YR Sk kL )L kL LS A PLAL
Huang et al. (2017 )k kg S RUBE 25 18] 1 43 IE 4k 808
e KGN, g ok RUEE 23 (8] v 43 8 4 B b R BT IOR

JE 25 ) 9 A 24 5T M 3 v 1 i T 4 K R 3 [R] Y
5 2 WU 55 . Munawar et al. (2018) 1A R FLBR
I 265 455 78 (PN T30 25 A ) 380 M 79 i D AR o T
G & KR o BER L A A RSB 3 RN
=, LURE PNM J7 i TG 5 fiff o BU% 6% J2 (98 40 %
fIE Im) B, % 5 4R R 22 KU RAE J7 125

SR b i )2 O AR B 5T Pk Y B AR R AR BF Y
Joj B 220 25 R T A 280 a5 PR ) R i v R i R ) A &
Hin, A WE Tix B, BEAES FARER. K
AKX L IF ST A 2 47 5 = 4 R AE Ty TE A B
% T AE R, M & CT # R f W 4
(FIB-SEM ) % i K5 B = 4 fif 2 X B R i 51 A,
J S i T e i A R R AR R 2 B T R
B oh i (Klaver ef al., 2016; Markussen et al.,
2019) . 75 J BF [a] P TG 5 A DR 1 A0 it )23 V6 o K000
K RE I A7 Ge T o B Ak DL R AE = s ]
DA A K R S I 3 % 3 — AR SRR A R OR ) R K
o, AR R B R 0 B R R R A
I H, B & KOS AR R i R & g, oy R
AR E X — XF 7 & A A AT e 3 e e e s Rl
W e (Silin et al., 2003; Du et al., 2018a,
2018b; Markussen ez al., 2019).
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Fig.3 Distribution of pore radius in eight directions
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Fig.4 Distribution of throat radius in eight directions
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Fig.5 Distribution of pore and throat parameters in eight

direction
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Fig.6 Change curve of pore and throat parameters in eight directions
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Fig.7 Change curve of parameters of interfilling strip properties in eight directions
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Fig.8 Correlation analysis between pore-throat fractal dimension in eight directions and pore throat attribute parameters
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