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Three-dimensional geological modeling method for complex fracture network system
in tight sandstone reservoirs:a case study of the first submember of Member 8
of Triassic Yanchang Formation in Wellblock L of Jiyuan oilfield
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Abstract: In the later stage of tight sandstone reservoir development, a complex fracture network system, comprising natural fractures, hy-
draulic fractures, and waterflooding-induced fractures, governs the seepage characteristics and performance of waterflooding development of
reservoirs, Constructing a three-dimensional geological model of the complex fracture network system to elucidate its distribution characteris-
tics is crucial for enhancing oil recovery in tight and low-permeability reservoirs. This paper is a case study of the tight sandstone reservoir
from the first layer of first submember of Member 8 of Yanchang Formation in Jiyuan oilfield, Ordos Basin. Based on the data from cores,
thin sections, well logs, microseismic monitoring, and production dynamics. combined with the analyses of the distribution of natural f{rac-
tures, the development characteristics of hydraulic fractures, and the distribution of waterflooding-induced fractures, this paper proposes a
geological modeling method for the complex fracture network system coupling natural fractures, hydraulic fractures, and waterflooding-in-
duced fractures in tight sandstone reservoirs of the first layer of first submember of Member 8 of Yanchang Formation in the Wellblock L of

Jiyuan oilfield. A three-dimensional geological model of the complex fracture network system has been established for the study area, and res-

n results demonstrate the model’s high reliability. The study results show as follows. (1)In tight sandstone reser-

U-utit)member of Member 8 of Yanchang Formation in Wellblock L. of Jiyuan oilfield, natural fractures are pre-
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fractures in the southwest, parts of the northeast, and some areas in the central region. (2) Waterflooding-induced fractures primarily trend
nearly NE-SW and NW-SE, partially trending nearly EW. These fractures are mainly distributed in the central to eastern, northeastern,
northwestern, southern, and southeastern parts of the study area. (3)The hydraulic fractures primarily trend between 48° and 71°, with an
average fracture length of 204. 5m, an average fracture width of 38. 5m and an average fracture height of 14. 7m. (4)Considering the interac-
tions among natural fractures, hydraulic fractures, and waterflooding-induced fractures, to establish a dynamic complex fracture network sys-
tem model by coupling these three types of fractures based on their origins, formation time, and other factors is a crucial way for achieving
breakthroughs in the modeling of fracture coupling systems in tight sandstone reservoirs.

Key words: natural fracture; hydraulic fracture; waterflooding induced fracture; complex fracture network system; tight sandstone; Jiyuan oilfield
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Fig. 1

Tectonic location,sedimentary facies and well location in Wellblock L of Jiyuan oilfield
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Fig.2 Natural fractures from cores and imaging logs of the first layer of first submember of Member 8

of Yanchang Formation in Wellblock L of Jiyuan oilfield
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Fig.3 Development characteristics of natural fractures in the first submember of Member 8 of Yanchang Formation

in Wellblock L of Jiyuan oilfield
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Fig.5 Fracture characteristics based on microseismic interpretation
of the first submember of Member 8 of Yanchang

Formation in Well L50 of Jiyuan oilfield
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Table 1 Hydraulic fracture parameters of the first layer of first
submember of Member 8 of Yanchang Formation

in Wellblock L of Jiyuan oilfield

e gg%f §6K/m 89 /m 4675 /m
11 2636~2641 129.5 192.5 31. 4 13.0
L2 2639~2645 136.0 197. 4 34.3 13.7
1.3 2646~2652 150. 2 208. 0 40.5 15.2
14 2611~2617 97.3 168. 4 17.2 9.6
L5 2618~2624 112.8 180.0 24.1 11.3
L6 2651~2656 150. 4 208.2 40. 6 15.2
L7 2820~2828 132.5 194. 8 32.7 13.3
L8 2649~2656 179. 4 229.9 53. 4 18.3
L10 2641~2646 184. 8 233.9 55.8 18.9
112 2582~2587 226. 8 265. 4 74.3 23.3
.14 2565~2572 165.7 219.6 47. 4 16.9
L15 2696~2703 190.7 238. 4 58. 4 19.5
L16 2658~2665 174. 3 226. 1 51.2 17.8
L17 2650~2656 126.9 190. 6 30.3 12. 8
118 2624~2631 200.7 245.9 62.8 20. 6
L19 2570~2576 111.5 179.0 23.5 11.1
L20 2545~2551 130.0 192.9 31.6 13.1
1L.21 2556~2561 150. 6 208.3 40.7 15.3
1.22 2570~2575 135.5 197. 0 34.1 13.7
124 2560~2567 141.2 201.3 36.6 14. 3
L26 2593~2598 180. 6 230.8 54.0 18. 4
1.28 2550~2555 128.2 191.5 30.8 12.9
1L.29 2603~2607 131.5 194. 0 32.3 13.2
L30 2600~2607 166. 4 220.2 47.7 16.9
L31 2547~2553 159.6 215.1 44.7 16. 2
1.32 2533~2539 159. 6 215.1 44.7 16. 2
1.33 2551~2557 100. 4 170.7 18. 6 9.9
1L.34 2536~2541 129.1 192.2 31.2 13.0
1.35 2538~2544 128.5 191. 8 31.0 12.9
1.36 2607~2613 144.8 204. 0 38.2 14. 6
.38 2572~2578 155. 8 212.2 43.0 15.8
L40 2536~2543 128.2 191.5 30.8 12.9
1.42 2528~2533 147.6 206. 1 39. 4 14.9
1.43 2583~2588 155.6 212.1 42.9 15.8
144 2549~2555 156. 2 212.5 43.2 15.9
145 2566~2572 117.5 183.5 26. 1 11.8
146 2596~2601 112.7 179.9 24.0 11.2
1.47 2526~2531 113.2 180.3 24.2 11.3
148 2477~2482 149.1 207.2 40. 1 15.1
149 2579~2584 112.5 179.8 23.9 11.2
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Formation in Wellblock L of Jiyuan oilfield at
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Fig.7 Constraint body of natural fractures within the first layer of first submember of Member 8 of Yanchang

Formation in Wellblock L of Jiyuan oilfield
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Fig.8 Complex fracture network system model coupling natural fractures, hydraulic fractures and waterflooding induced fractures

in the first layer of first submember of Member 8 of Yanchang Formation at the early development stage
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in the first layer of first submember of Member 8 of Yanchang Formation at the middle development stage
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in Wellblock L of Jiyuan oilfield
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