Mine Engineering ¥ 1lI T#%, 2025, 13(5), 1103-1112 Hans X
Published Online September 2025 in Hans. https://www.hanspub.org/journal/me
https://doi.org/10.12677/me.2025.135124

ETHRERNRAEHESE=HEHRER

— A )| A E X 3R S )

ﬁ,ij(ﬁk‘(‘, y %, “"jij‘l‘*’\; x ﬁ]‘], M}‘%;ﬁ‘) %%41
HRBHR A S RN TS, HK

Weks H . 20254F7H1H: FHBEM: 2025F8 H1H; KA HI: 202549 26H

=

VU b AR E AR B E AR B RHMEILEE R, RREEERBED A BHIT R ANER. B
THREXRMA TR, KAFERER, #HFEd, BERAGTR=SMREME. FBLEH
H 7 A6 4 R RO R R RO R R RTR, KKFAR TR EIFR#RE. Bk, ASCESMFRH. i,
R RSERN, BIUMEEE, IR ERE BLORE L E MBI RBERE, BEEAREL
AVORMEGHE AR RILERE . BERRESWMERE.

XKigid

VU, RS, WG RBAR, Z4HFAEH

Three-Dimensional Geological Modeling of
Low Well Control Tight Gas Reservoirs
Based on Seismic Information

—A Case Study of Zitong Block in Sichuan Basin

Yongcheng Long, Xin Luo, Jiangshu Xiang, Gang Wang, Yangqi He, Jiayi Huang

Petroleum Engineering School, Chongging University of Science & Technology, Chongging

Received: Jul. 1%, 2025; accepted: Aug. 1%, 2025; published: Sep. 26%, 2025

Abstract

The Mesozoic sandstone reservoirs in the Sichuan Basin, as typical ultra-low porosity reservoirs,
have been the focus of research on the exploration and development of tight sandstone gas in China
in recent years. As the Zitong block is still in the early stage of exploration and evaluation, the well
control degree in the area is low, the drilling data is scarce, and the three-dimensional geological
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modeling has not been systematically carried out. This has led to the inability to clearly identify the
main control factors of production capacity and determine the technical countermeasures for effi-
cient development, which has greatly hindered the development process of gas fields. Therefore, in
this paper, a structural model is established based on data such as logging and logging, structure,
and reservoir properties. A deterministic and random dominant phase model is established
through seismic information constraints. Combined with porosity and AVO property bodies, the po-
rosity, permeability, and gas saturation models of phased reservoirs are established.
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Figure 1. Well spacing distribution map
1. FEESHE

DOI: 10.12677/me.2025.135124 1104 ol TAE


https://doi.org/10.12677/me.2025.135124
http://creativecommons.org/licenses/by/4.0/

Wkl

T FCIX AR X B VIR 2 — B (BA R IRV —B) 15, 4 SRb2H . AR X Hur 1 D4 )11 48 43 BH i 355
W XS AL B 8 T ) by R S B Ry P R 7 B, 123 A R AT K B Ll By, PSR Ll g s
A ) 1 0 o B AR B s 5 )1 ol B rh R 2217, 2RI TR o b e v BE T R T [2] o v X R T DY 1]
b PEIEE, Ak 912 m, EARHEIR 413 m, A KRILE, FEEMK. WFRIXILA 30 O3, AN
249 km?, S [a) PR oA B ] 1o

BT, ZIXPAAE T BRI RN, S Bopkacb, R EAC. A BB T kAT = 4t o
HEHE LAVER PO H: (5] J& 12k . BRBT A RR A A Va R, B LIX . R B + Jal R 1 S i
BHTAR, BRI EREE =i R, R A i 2.

1HERE

| FEEAERE | | SHEESK | | HEEE |

| pEmEn | | Eusss |
| |
RIS HEREEE
RS

Figure 2. Modeling flowchart
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Figure 3. Level model
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Figure 4. Construction model profile
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Table 1. Reservoir classification basis table
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Figure 5. Dominant phase diagram of the sand group No. 4
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Figure 6. Dominant phase diagram of the sand group No. 1
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Figure 7. Figure of the longitudinal and transverse wave
velocity ratio of sand group No. 4
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Figure 8. Figure of the longitudinal and transverse wave

velocity ratio of sand group No. 1
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Figure 9. 4 Model of the dominant phase of the sand group
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Figure 10. 1 Model of the dominant phase of the sand group
10. 1 B4R B AR

Table 2. Statistical table of compliance rate of predicted thickness of sand layer
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WEN1 1 22.43 18.75 83.6% 4 74.22 61.75 83.2%
WEN11 1 75 6.62 88.3% 4 22.17 17.14 77.3%
WEN7 1 14.24 12.76 89.6% 4 24.21 20.46 84.5%

ZT2 1 32.24 26.15 81.1% 4 28.41 25.09 88.3%
WEN4 1 22.19 19.42 87.5% 4 23 18.45 80.2%
WEN9 1 41.08 30.69 74.7% 4 64.61 48.52 75.1%
WEN10 1 7.91 7.03 88.9% 4 9.08 7.89 86.9%

ZT3 1 27.79 20.93 75.3% 4 11.05 8.17 73.9%
GUANS3 1 1.24 1.04 84.2% 4 15.06 11.70 77.7%
GUANSG 1 31.28 22.74 72.7% 4 15.26 13.61 89.2%
GUANS 1 31.6 24.36 77.1% 4 0 0.00 86.4%

wQ3 1 435 3.49 80.3% 4 48.35 41.63 86.1%

WQ6 1 29.7 23.34 78.6% 4 42.54 33.18 78%

wQ2 1 33.03 29.89 90.5% 4 34.44 27.52 79.9%
WQ203 1 34.12 25.21 73.9% 4 48.09 39.19 81.5%

wQ4 1 237 15.24 64.3% 4 17.6 14.96 85%

Fy 81.37%
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Figure 11. Porosity property body
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Figure 12. AVO attribute body
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Figure 13. Data analysis diagram of the variation function
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Table 3. Attribute model range setting table
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= (m) HEm) FEm) £) (m) FEm) FEm) () Fm) FEm) FEm) ()
L 4% 12,000 5500 35 23 10,000 3000 28 23 7000 2000 15 23
T 1R 15000 8000 24 43 12,000 5000 20 43 8000 3000 13 43
. 4% 10,000 5500 35 23 8000 3000 28 23 4000 1500 15 23

1% 12,000 8000 24 43 9500 2000 20 43 6000 2000 13 43
&4 4% 10,000 5500 35 23 8000 3000 28 23 4000 2000 15 23
A 1% 12,000 8000 24 43 9500 5000 20 43 6000 3000 13 43
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Figure 14. Three-dimensional layout of the filtered attribute model
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