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[ Abstract] The reservoir of Yanchang Formation in the southwest Ordos Basin is one of the typical tight sandstone reservoirs in Chi-
na. The classification and evaluation of tight sandstone reservoir of Yanchang Formation in central Ordos Basin has attracted the atten-
tion of petroleum enterprises. In order to rationally and efficiently develop the Chang 8, tight sandstone reservoir in Ordos Basin, it is
urgent to carry out reservoir classification and accurately evaluate the reservoir. Taking the Chang 8, tight sandstone reservoir in Wugqi
area as an example, the fractal dimension of the target layer was calculated by NMR experimental data, and the micro-pore structure of
the Chang 8, tight sandstone reservoir was quantitatively studied by combining the experimental data such as cast thin slice and scan-
ning electron microscope. At the same time, the relationship between reservoir fractal dimension and reservoir physical properties was
analyzed, and the fractal theory based on nuclear magnetic resonance experiment was used to classify and evaluate tight sandstone res-
ervoirs. The results show that the rock type of Chang 8, tight sandstone reservoir in Wuqi area is mainly lithic feldspar sandstone, and
the pore structure is mainly intergranular dissolved pores and feldspar dissolved pores. According to the T, spectral curve and fractal di-
mension method, reservoirs are divided into three categories. Each type of reservoir corresponds to the relevant fractal dimension, and
the fractal dimension has a good correlation with the physical property parameters, which characterize the complexity of the reservoir
pore structure. Combining nuclear magnetic resonance experiment with fractal dimension method to quantitatively characterize the mi-
croscopic characteristics of tight sandstone reservoir can improve the accuracy of reservoir classification.

[ Keywords] nuclear magnetic resonance experiment; fractal dimension method; tight sandstone; reservoir classification evaluation

WS BHE . 2024-09-30 EITHHA . 2025-03-21

BE&WH. EXKARPFEES(42302167)

B—1EE . BB (1998—) , %, UK, smAa A 05 d:, W55 m DR 5662, E-mail : 1585750799 @ qq. com,
BIEIEE . RUKRI(1976—) 5 00K, i@ N T #02  m-E R A Rl ST 1) DU S8R, E-mail :yg_zhao@ 126. com,

¥ fE M HE . www. stae. com. cn



2025,25(17)

B 55 e T EREIHR S L IS R BUE W A 48R 0 2800 7123

Ny P e 7 =P ik | R S R Wl =Y S I R4 E D
#ar, BT ENR A Z O R E S —, B
W i LSBT A R, RIS M A
A = R = S DA s e S SR = AR B a2
D i 2 OO PR 235 4 114 5 b R s AR Y M
FEOTIZ A2 TT R A2 R AR 5E S 6 2 TF- A M
i

2 2P SR A6 2 WF 58 1 B B3 4, i 2 1F
ST s - A R Ol E - AN R N o R = R TP O R (7=
AT R B Tk EE AP, KB T
SN FE MR A AR PR S — 28R
TECEET W, MBI 256 K R EE 2 R A1
IR S ) VRN, BT, TR R Bk
FEHL B2 0GE F T3, AR OO FL B 25 48 B
FUM M 2 2 et T o B sl b I s 5
BRI B G e b AR S5 A, T o 4T
FEIRAM T RO FLBR 25 /09 B AHRPE A AN
PR S 22 L B B 2 TRl R R st
TFR T 5 F 43 8 BRIE 10 )2 43 2 0E 0 WF 5 AR
EIEESE 45 BT E BIG , F FAZ RESL IR T, 0% & 5
USRS T o3 TE AEBOR FL B 25 #6 SR [B] 1 5 2R, B Al
TALBRGE R AR, g — 2 AR i 5 1A A | TR R & ¢
BT EG KB B RD 746 2 LB 25 4 2E 47 43 B 3F 0
2 el 3 RS 5 NS, BT BHAED O i
VU AR L VDR T 2 BB b s SR AR R
DT E R R SL B, LB A o2 AR 5 g BE Rl o
VER B b AT 0 T AL B, 256 W1 95 B o0 i 4 JE 4k
BE LB S R R B X AE)E R0 4
FEALBREEA A XL I TR [w) B il o
SEIG A AR, ) FH T e o R 3k X AT A i S X &
1 B30 6f )2 FLBR S5 4 0 T2 4B A7 1108, IF o b
HEMZYHEN R, RIMILE ISR 284
MR AP A 2 —H R X B K 6 BURD A 2R
], AL B A I BT X BT AT S A
JFEEFR L, 45 A o TR B, 0 2 H bR 62 0 e B¢
1k, FF e T e 5 6 )2 W 1 FLBRAREAE B 40 A
S IMBIE R, R R T R SR
AR ARARLE A, AT Sy 0 M2 T 6 2 O AL R 4
Fa) B 2 HEA T 43 2 VAN, T TR BRIE A9 51 AR 3L
ERP A VE P T AR R T B, v RO
AT & TR,

PRLLSR R 22 37 4 i R X K 8, B0 b A ik
JZ R, A A% R R S B B T B B2 TR
AR, A AR R B A S G TR X
£ 8, BUBE W A48 )2 I O FL BR S5 48 2517 2 mFoE
[ B o0 BT it 22 50T e BRI )2 0 1 1R O 2R s

PEIEIR 3 I8 BEAE X 8O3 0 A 2 AT 02 AR
PO RE IR S G 25 R K FLBR 25 M RRAE 45, 1 R
AT A0k X Sl s X K 8, S Wb il )2 b AT
SRV, DI R 0% 00 it )2 PP AN R A —Fh T {3t
BUE T oK 8, BUE D A R A |
B R B L AT 5 %) b SR
1 "R

SRR Z M A 1 = B G A AL LA G- I
AHARRIE (A B U5 T 25 2R 2 4 b PN 22 ) 30 b
TEERBIEM WFE X R AR IX A TE R
W R, Al v T Rl R b S, PG
RKIE, E 1 s, XK 8 iR F =
BHAERK AT I, BZHX EENSMZER,
ARG R 8, K 8, AN E AL, o K 8 S 2
01 JEF = AT WA, BT 4043 R KR 4 i
B AT K RARSE SRR, K 8, )=
FLBRRE FHAAGTE T% ~10% , BiERKLZEUNT
0.25 x 10 *pm’, J& T AN BRI E46 )2

[ s

MR

m % ] MEAE
[

BT i o0 ST XA

Fig. 1  Location of structural unit and research area

2 HEESMEERE
2.1 EARZFHHE
2.1.1 BoBLMEIE

HR A O S TN R e r B2 43 A D0 3k e
B, K8 EA AR EE A B R A A,
BV A RN E, TS 4. 6% ; HION A5,

0 40 80km

¥ fE M HE . www. stae. com. cn



BoE R 5T R

7124 Science Technology and Engineering

TEON30.75% , WE 2 s, WEST DX D 2 iR I i
S 5 BE Sk U b 1R, 3 1R | 45 A A A
TR i 45 4 1) S 5 2R A Uk S 5 250 SR ] 2 -
LRl IREs A LIFLBR AL N £ Wk R
gif, EZLIYNRY A gnnb ok & U Ch ik e b,
DA =itk i U i i €A i K

A%

KAE/% 0 00%.‘)%'//0

25 50 75 1
I ovfseib; Lok Asih s e B asebs ; Vikf
W Vs B Raws; VO RAa B E I s B s
K2 K8 R arK=/ME
Fig. 2 Classification triangle of sandstone in

Chang 8, reservoir

2.1.2 HEE i

SR I X A 8, G52 L RE 1) X TR AT
A 592 00 VERKIEAT T A0 BT, I 3 BTR,
SR K 8, R B R A
R 35. 2% s FUCH PRI (5 H 32, 9% 5 f/
S 2 A HE N 20.5% ; B UA 7 B ARG, 5
11.4% . BMAKIL, 1K 8, )2 B 187 Y AR e 41 Al

PFA R E,
40 ¢
352
35t 329
30 b
25
= 20.5
22 F
i
Broa
10+
5 .
0 1 1 1 i
1A SeH riira) FIZRE

R ES ]
K3 K8 fE# O WGt E

Fig. 3  Statistical histogram of clay minerals in

Chang 8, reservoir

2.2 FLBRGSMIGFE

BUERD A8 )2 09 IO FL B 45 #4 X )2 198 I
BE 1520 58 2, EA HL VT it J2 A B0 L BT 485 440 %o
RIS A o s i

WFFE DX 0 FF i 19 5 AR T R S B kb o i dn
K4 5 s, K 8 2 mFLREAR, FHmfLE N

50 - 49

by
o

w
o

g

=N

SFHE %

1.1

N NE

KAWL KAl R4 AL
FLERARY

K4 K8 2 AR LB B2 & gt E 5 A

Fig. 4 Statistical histogram of average content of different

—
f=}

pore types in Chang 8, reservoir

(a) KLY L, X3119F, 1983.16 m, WKL

0
() KAWL, X325k, 1981.88m, WtEHik)

(o) 3R 4E, G3JF, 191258 m, WEEAHK)NT

00
(d) RLEFLS KAWL, X5709F, 205588 m, Wi€ssAn

K5 K8, )2 T E LRI 2 o T eIk

Fig. 5 Microscopic characteristics of main pore types in

Chang 8, reservoir

¥ M k. www. stae. com. cn

2025,25(17)



2025,25(17)

B 55 SETHRER 5 0 B B R BUs A 2 0 2T

7125

4.9% . MIRXIEALLBEART, EE LT WRAESL
B, OO 8% A ALBRIE A I, 5 H At
FLB S P2 | 0 fifk B =5 TR A7 A8 T B 0 A il =
o WA FLBRIC UKL fL o o K B R L
BRE TR OR8], 2 Al R AE DU A T
ORI ) 05 45 ) e SR £ B Ok 0 il e =
6], FLARAE R, A 5 (a) Pis . BENIEAL B R AT
KA, AU P A5, 2060 0K B S B ) 3 ORI OR
IR iR R 5 ) PO R A AL, TR AR
s ANHUIPAR, W& 5 (b) R . WOeRAE SR MURLIN i
S i, BEW S HCRE)Z B R RE T, WAL 5 (e ) FT
o BURREARIR OSBRSS I — M LU B 2% O
AR — R FLBR S R | 7141 [R] I A7 7 22 B FLER 45
FZEI AN 5 (d) FoR

3 BRSO

3.1 RBRE

Wt e o — Fh gl )iz B T2 ) B A 4
SRR IR MR R | LR % A G Pk o P Ry BE A
WL BT A A TR S AL TR I BRE AT AR B A
FLBRES AR o0 A 505 B R T,
T BB S O A it v 1 B A G L IR AR 5 AR I (]
BSOS T, 5 A A A, AT LRI A A
HORTEFL B BLAR Ao A A5 S, 38 2 A2 i i 51
BT A5 AR NIRRT, B B[] B 43 A A, 2
AL A LB AR ) AR S AT b, A
[ T, 5t T4 B[] (9 2 55 52 3] A FL R 1 4 5 v 4
JIREIA O, H ARz B AR B, T, 5t 7 B[]
AREL, AR RAHOIRAS s S int i 2 B 55 V6 I, T,
st P s P 54, AR R AT BIPIRAS T R FLBR N I 4%
F A 5t TR ] /L BSXGT by 55 8 P it R e [
3.2 WEmMNIRIE

PEBE SRR 2 17 4 b 5 ke b X 4 8, 4t 2 RSy
20 mm x25 mm A9 10 FRAPE A OFE A TR AR
Sy A DM SR A% REAIR 73T Reccore-04

FIES O Supra22k , Qi 6 FrR , FFHET A0 KRR
AL b A H A AR A X 8 258 SR 5 T 1)
(GB/T 28912—2012) M AR IR S HL 1 =
ML (SY/T 6490—2014) JBFF . FE Nt 2
BOM  FFRECK 128, [BHEANECH 4 096, 58 Wk
BTE R 6 s, TP IEI R4 0. 2 ms,

HAAREBRAIT

(1) FR A o 1 4 52 38 I3 BT 75 0, K80
PEATURIN, PRk D B T ERAE P LT 24 h HEE
RO T R R EHAR,

(2) A 0has 4 h DAL R AU 2 K, BRI
R F I TR RE IR T, I

(3) bRAEE A3 1Y B 0 g TS 0 B[] X 250
TR LSS

(4) X B R A DR TR T, 0 i
WA RIS T, 3 A A o] shifi ik T, #%1E 18,

—

mE- @

El6 BREIRLE %
Fig. 6 NMR experimental equipment
3.3 ZWHERHMW
MRS UG 45 N 1 fiaR, AT, S X
1K 8 B J2 O FE A 08 38 R o0 A il el R 2R T AE
(0.06 ~0.34) x107° um’; ZHEFLBREEA T 5.25% ~
12. 98% ; Al SRR FNEE (FE RN 13.58% ~54.57% ;
TN T, JUAT S8 = 2253 AV Bl R 4. 63 ~ 81. 86 ms, &5
O T, US4 F 25 Y Ry 3.23 ~22.09 ms, T, i
1B FESATLREIN 8. 03 ~124. 52 ms,

F1 10 RERZHEEREEOIESTER

Table 1 Analysis result of nuclear magnetic resonance and centrifugation experiments on 10 samples
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1077 pm FLEREE/ % M E/ % JUA B/ ms JUAT44E/ ms HARME/ ms

1 1983.16 0.34 12.98 34.21 8.63 3.23 8.03
2 1 958.66 0.09 4.98 14.46 8.92 6.87 124.52
3 1 963.36 0.19 7.66 22.32 15.36 17.10 71.97
4 1 882.08 0.16 8.31 19.37 10.12 7.17 49.94
5 2 121.46 0.26 6.13 15.99 8.96 7.23 41.60
6 1 980.76 0.28 6.36 35.06 16.87 11.45 41.60
7 1 946.30 0.07 5.46 19.05 5.40 3.32 34.65
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Table 2 Statistical table of fractal dimension of NRM

R D, D, Dy Dy
1 2.1199 2.848 3 2.9853 2.801 6
2 2.217 4 2.8053 2.924 4 2.781 9
3 2.184 9 2.5119 2.9317 2.7379
4 2.2555 2.646 7 2.964 0 2.766 0
5 2.177 8 2.643 3 2.9835 2.767 4
6 2.1926 2.566 7 2.890 5 2.728 0
7 2.248 1 2.8539 2.959 1 2.800 7
8 2.2337 2.870 6 2.963 6 2.8025
9 2.209 3 2.683 1 2.967 8 2.77317
10 2.3176 2.5887 2.621 1 2.590 6
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