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Abstract: There are three commonly used digital core modeling methods; X-ray computed tomography scanning, simulated
annealing and process-based method. Although the X-ray computed tomography scanning method can build an accurate 3D
digital core model, it is expensive and time-consuming. The simulated annealing and process-based method can reduce the
cost and improve the modeling efficiency, but the simulated annealing method cannot effectively characterize the long-range
connectivity of the pore structure, and the process-based method is not suitable for simulating the rocks that have undergone
complex diageneses. In order to solve these problems, a method of reconstructing digital core model based on multiple-point

statistics was proposed. Taking as an example the Berea sandstone of the Waverly group in the Michigan Basin, two repre-
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sentative volume elements with the size of 150° voxels were extracted from different locations of the Berea sandstone. One was

set for the training image, the other for the real model. Two orthogonal two-dimensional slices were chosen from the real mod-

el as the conditioning data. The 3D digital rock models were reconstructed using multiple-point statistics. The variogram,

pore structure parameters and percolation parameters of single phase flow experiment were applied as the evaluation indexes to

validate the accuracy of the reconstructed models. The result shows that the reconstructed models agree well with the real

model in the pore-throat geometry and topology features, which verifies the accuracy of the reconstructed models and feasibili-

ty of reconstructing digital core model using multiple-point statistics.

Keywords : digital core; multiple-point statistics; pore structure; variogram; pore network model
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Fig.4 Variogram curves of reconstructed models

and real model in x, y and z directions
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Table 1 Comparison of pore space parameters for real model and reconstructed models

24 FLEREE/ % SRR um? 38 AR/ W R % iEh
AR A 19.95 102815787. 40 100091 169. 00 97.35 1.91
FAPEAL 1 19. 90 102558 103. 70 96373 850. 06 93.97 1.79
AR 2 19.74 101733 515.90 93248 940. 72 91. 66 1.97
I 3 19. 49 100445 097. 60 93263273. 08 92.85 1.93




- 18 - PEEHKFFROAARFFR)

2018 -6 A

R A5 Ffr AR B F F MR ST, AT L LR ) 445 A
RUGT R PR | B A 0 D00 D 235 ) L T ) 48 A 72 T
BN LR N 8 A5 RY  LSE AR FNAE R AL D)
LB B TR A O PR IS FL RS (8] LAl A ik A
FFMFIESEM AT FLBR I 25, B ICFL IR N 28 A5 R 1)
B AR Z U] R AL JE 2k
Voronoi 22 AL AR RERIE R F Bcalk i fe kK
By B AR AR T E A4 TR (1 L R K] 445 A5 A5
I AL G S B IS LA FLE L FLIRIE
R FRBCAE, EALBRES S50 TR F &
IR Z LA B AL LB i B AR DR B 224
WM OB R EEZRN R, BRET ¢ Bit

BALH
A
G:F . (3)
0051
0.04 | [ pee e
5 | EHEE]
B 003 | EWHRE2
B EHERE3
0.02
0.01
0
0~10 20~30  40~50 60~70 >80
10~20 30~40  50~60  70~80
LB/ pm
005 (@
— FSpA
0.04 -~ BRI
- EEED
‘g 0.03 -~ BRI
0.02
0.01
0y
L
0.04
0.03
*éf 0.02
0.01
0

0 001 002 003 004 005 006 0.07
LEBRE T

X, A R FLBR B AR I A, um® 5 P R LB K
U AR AT Y RS, e, TR 6 8K, LI A 1
A TR, B T BE T N

FL SRR A B LIRS LG LE LR
TR R RE A5 B o3 A DL IR 6, S48 T A AR A v
/NFLBR AN SE (A2 /N F 10 wm) Fb 0 = F B 5
R e i /NFLB A8 8 R A 76 R L SRS AR 1) FL
W24 0 A B FRURIFLIE Eb 43 A i 2 A I b4z
FE(E6(a) ~(c)), FFHBIRIFL R RS7 FLER Lk
BIER(E 6(d)), 20 13% ;4 AR A LA 55
Y KRBT ~ 4 SR —3, SR
TR SIEABE AU L 0 TR AR IR 3 A it 4 46 v X [] 1 2
0.02~0.04(E 6(e) ~ (£)),4 AT (KFL BRI
SEROPIR TIPS e E Sl

005 )

0.04 W USRS
oy B EHREL
B 003 | BT

B EHRES

0.02

0.01

0~10 10~20 20~30 30~40 40~50 50~60 >60

W 2 2/ pm
0.03 1 @
[ et
| =R
| BT

0.02 B A3

¥
S
0.01
0
0 1 2 3 4 5 6 7 8 >8
A4
0.04
0.03
5
= 002
0.01
0

0 001 002 003 004 005 006 0.07
W TR T

Elo EBEAMBEMRIIIRENSHSH

Fig. 6 Distribution of pore structure parameters for real model and reconstructed models
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Fig.8 Velocity field and pressure field distribution in pore space
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