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Abstract: The tight sandstone reservoir of Shanxi Formation in Yanchuan East Area of Yan'an Gas Field has
complex petrological characteristics and heterogeneity. Clarifying its reservoir characteristics and favorable area
distribution is of great significance for natural gas exploration and development. This article systematically stud-
ied the rock composition, pore structure, physical properties, and diagenetic evolution process of the Shanxi For-
mation reservoir through methods such as rock thin section identification, high-pressure mercury injection ex-
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periments, and physical property analysis. The results show that the Shanxi Formation reservoir is mainly com-
posed of lithic quartz sandstone, with an average quartz content of 67.1%~71.8%. Residual intergranular pores,
lithic dissolution pores, and microcracks are developed, and the pore throat structure is mainly micro throat type.
The overall reservoir is characterized by ultra-low porosity and compactness. The reservoir performance of Shan
2 section is better than that of Shan 1 section, with an average porosity of 4.74% and an average permeability of
0.764 mD. The physical properties of the reservoir are controlled by particle size, plastic rock fragment content,
and carbonate cementation, and the physical properties of coarse-grained sandstone and areas with low plastic
rock fragment content are better. Based on sedimentary microfacies, sand body distribution, and structural char-
acteristics, it is predicted that the favorable area of Shan 1 is located in the central southern part of the study
area, while the favorable area of Shan 2 is distributed in a strip like pattern in the central and northern parts. This
study provides geological basis for efficient exploration of tight gas reservoirs in the Shanxi Formation of the
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Ordos Basin.
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Fig. 2 Sandstone Triangular Classification Map of Yanchuan East District



B
=
g

Sl T A 22T S )1 AR DXL P 2 0 D i R R R A R X T 247

a. JE 2065 JF, 11, HRCE AR A, SEENARE, BB O RS b JE 2065 3F, 112, PRCE AR E, ASEREMRL,
AT AT ¢ JE343 %, 1, EMAYERNE, MAURSE, ARAN RS, KU RmAEIE; d 334338, 11, HDECAE A3

Wi, AERANK, HE W LARBE R e JE343 0%, 11, WKETEE,

LRPRIA L RORER IR L AT BORLIALFL R 5

fAE 343 95, 11, BRESTHE A, kO SRy e LB, & a%en, mAURSE, BRAM &R, JlEHmaLe
B3 (LWFHERERYE R THE
Fig. 3 Microscopic characteristics of Shanxi Formation detrital sandstone
®1 EIFEBLAAREEREERS SEHER

Tab. 1 Data on the content of rock debris components in the Shanxi Formation reservoir in Yanchuan east area
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Fig. 4 Pore types and development characteristics of Shanxi Formation sandstone casting thin sections in the eastern Yanchuan area

TE . BLEEN R F X TR Z 00 T i LR %8, 1
SEBMEEEEEEERN. SERERXIL
VU 2H R4 K 7 B AN R GRS ESE, 2019) &

Geit a5 BRI, 1 2 BOm LN 1.3%~5.6%,
Yk 3.55%, FLERZEARILL AL 2 B AL (B N 0.5%~
5.0%, “F- 35 28 2.78%) F1 5% 4% kL ] L (% &2 2k 0.5%~
6.3%, “F- 348 0.75%) Jy 5 DL S /b i 3L A K ]
FLEE . IS8 B dn R LT L3298 0.3%. 1 1 B
T L3 1.5%~6.5%, F-31 K 3.80%, DLk Ll 5 i
fLOT N 0.3%~5.2%, F-31 2 2.95%) Fiki ] £L (5
TN 0.5%~5.4%, F14 4 0.85%) 0 F . W2 4% K
6] £L LR S 458 0.35% (3% 3). #E 2065 H: | 4E
155 3 4E 250 H . #E 338 F | 4iE 343 H | ZE 347 H 1y
R FE N AR XSS IX I
32 FLMREEHAYFE

e R SR 3 U 7 AL B 45 4 o B S B0 6 TF
M LN /N S8 HEBR R Sy B K LR 4%, Hh
JE 1 B A 2 A% R 2 AL A B Ll s B L R o3 A
RRIE S EL: i RA B 5 R B R G TN AL
Wi 322 38 P 1) 2 80 i R SR AR R JE R OR 508 4 (1F
AR, 2021) o ARIEAT ST X N AP A B 5 R S 505
THE5 ST 1L PG A FLMESS R A T 50 BT (R 4) .

INPEZH 1 BERb A A HEIK FE 724 0.01~4.10 MPa
ANGE,EE R 1.15 MPa; HE R ) 404 XTI, 2 1,77~

88.72 MPa AN 45, Sy 30.51 MPa(# 4) ., W {EHF4%
4 0.01~0.9 um, “F35H 0.13 pm, S Wb 5 FL g E 14
JEE SR . MR TE S e R B 0.02~5.10, SEH o 2.47, 43
YRR . AR RECN 0.15~1.87, FHh 0.83, £L
MR 2% o B R IE R FNE h 44.66%~99.04%, -
Ik 72.79%, 1 B AL ) %l R 25 . REIRE R, 1L
1 B A FLME AR /DN, 433825, FLMGE PR 25

12 Bewh A 1 HESR e 71 4 0.01~3.57 MPa AS 4%,
F 3424 0.63 MPa; W E R ) 43 A X R T, Ol 4.66~
70.32 MPa N4, -1k 40.01 MPa(55 4) . Wi E4#
$70.01~0.16 pm, -4 0.05 pm, S B 5 £L I 2 K
TR /N o WMEIE 4338 R BN 1.38~4.22, F¥1 4 2.19, 433k
RBP4 AR R KN 0.11~0.24, F34 4 0.16, B0
LI 1B, FLME S BB AF o i R SR AR N B Oy
36.42%~94.50%, F 344 70.72%. FERE K, 1 2 B
b FLIGR AL A A /)N, 4338 — M, FLIG il M —

Z: RO U )2 PF 0 7 5 (SY/T 6285—2011) 6
it )2 LB S R 2 AR 3 AR, X 4% 30T R R 240
FEEAEHEAT 20 BT, JF256 Wy R ik R0 B 480 5 ) ith 2y
fIE, K5 DR DX He 1L PG 20 100 25 FL B 0] 43R 4 T 45 4 6 7
(6,3 5). GitasAmoR, 1 B LA ANV 2 i
LR, REEVEREAR S, I 2 BRI T 2E . M2ihk &,
LT RR LT o



e HE T A s JE S P AE I 2R XL 7 2 0 D e 2 R B A ] DX T 249

514 =
1000
a — 7433, 2087, 68 m, 112E%
— L7433, 2873, 36m, 2Bk
100
=
[=9
= 10
|53
~
N
=
b
e
0.1
0.01
100 80 60 40 20 0
TRIBAIE (%)
1000
c —%E210, 2713, 96m, ILI1B;
100
=
[=W
= 10
o
[-W
.R'
=
tu
o
0.1
0.01
100 80 60 40 20 0
RAPAIE (%)

1000

b fE6441, 2253, 75m, ILI1EL

100
=
[= W

s 10
3]
A~y
R

= 1
=

0.1

0.01

100 80 60 40 20 0
TRIBAIE (%)
1 000
d — %210, 2720, 2m, 1B

100
=
[aW

= 10
o
[- W
R

s 1
Foii

0.1

0.01

100 80 60 40 20 0
RIFNE (%)

B5 INFXLEABERNSAREEENHEKE

Fig. 5 Typical capillary pressure curve of Shanxi Formation reservoir sandstone in Yanchuan east district
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Tab. 4 Statistical table of high pressure mercury injection parameters for Shanxi Formation sandstone in Yanchuan east area
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Fig. 6 Histogram of physical property distribution of core samples from Shan 1 member of Shanxi Formation in Yanchuan east district
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Tab. 5 Classification and statistics of pore structure types of reservoir sandstone from Shanxi Formation in Yanchuan east area
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Fig. 7 Histogram of physical property distribution of core samples from Shan 2 member of Shanxi Formation in Yanchuan east district
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Fig. 8 Statistical chart of the relationship between physical properties and grain size of sandstone in Shanxi Formation
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Fig. 9 Statistical chart of the relationship between physical properties and sandstone lithology in Shanxi Formation
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