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Improvement and application of the method for quantifying lateral
transport capacity of fault-sandstone configuration
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Abstract; In order to more precisely reveal the hydrocarbon distribution of fault zones in the upper source rock-lower
reservoir assemblage , we present an improved method of quantifying the lateral transport capacity of the fault-sandstone
configuration , considering both the effect of fault-sandstone contact length and physical property of sand bodies, and the
effect of dip angles of sand bodies. Twelve faults in the middle-shallow layers were selected from five typical blocks in
Nanpu Sag,Bohai Bay Basin,to quantitatively estimate and compare the lateral transport capacity of the configurations of
the 12 faults and 67 sandstone layers in 16 wells by using the original and improved methods, respectively. The results
show that;the parameter values obtained by using the improved method correlate positively with the height of oil-gas
column in sand bodies, that is, the bigger the values are,the higher the oil-gas column becomes; and vice versa. When
the parameter value is over 0.4 ,the sandstone reservoir contains oil or both oil and gas,while when its value is less than
0.4 ,the sandstone reservoir contains water or is dry,indicating the applicability of the improved method. The parameter
values obtained with the improved method are remarkably lower than that worked out by the original method ,indicating an
overestimation by the original method and thus resulting in risks to oil-gas exploration.
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Fig.1 The mode of hydrocarbon migration through lateral

transport of the juxtaposed fault-sandstone
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Fig.2 The relationship between source rock-rooted faults and oil reservoir distribution in the middle-to-shallow strata of Nanpu Sag
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Table 1 Statistics showing the estimated lateral transport capacity of the configurations of 12 faults and 67 middle-to-shallow

sandstone layers in 16 wells in five typical blocks of Nanpu Sag before and after parameter modification

WERF =30 Z/m h/m o/ (°) B/ () Van/ % Ty Ty Ho/m Erm A
1 Ed'™ 2 700.2 9.6 10.9 68.7 11.35 8.497 704 1.606 072 7.81 iz
2 Ed'™ 2713.4 13.3 10.9 68.7 16.85 11.042 450 2.087 032 13.20 iz
3 Eq'™ 2731.6 17.0 10.9 68.7 20.08 13.566 130 2.564 009 15.20 =
4 Ed" 2762.7 8.3 10.9 68.7 25.97 6.135 323 1.159 581 6.20 it
5 Ed" 2774.8 9.9 10.9 68.7 16.37 8.267 019 1.562 473 8.60 )2
6 Ed™ 2814.6 2.7 10.9 68.7 21.36 2.120 112 0.400 703 2.60 il
7 Ed"™ 2828.3 1.9 10.9 68.7 26.56 1.393 278 0.263 331 0 T2
8 Ed'™ 2845.0 7.5 10.9 68.7 23.08 5.760 394 1.088 719 3.20 &2
9 Ed"™ 2 860.8 2.4 10.9 68.7 25.75 1.779 342 0.336 297 0 T2
10 Ed'"™ 2885.0 2.3 10.9 68.7 24.68 1.729 776 0.326 929 0 T2
11 Eq'™ 2915.4 2.7 10.9 68.7 29. 44 1.902 278 0.359 532 0 T2
12 Ed? 2992.6 4.0 9.5 50.0 57.56 1.943 831 0.320 664 0 IKZ
13 Ed* 3022.0 3.9 9.5 50.0 59.68 1.800 563 0.297 029 0 T2
14 Ed? 3091.1 2.6 9.5 50.0 51.74 1.436 759 0.237 014 0 KE
15 Ed? 3103.5 3.7 9.5 50.0 58.61 1.753 559 0.289 275 0 IKE
16 Ed? 3120.4 3.7 9.5 50.0 60.32 1.681 112 0.277 324 0 IKIE
17 Ed? 3223.9 11.7 9.5 50.0 61.39 5.172 599 0.853 296 2.73 [&])2
18 Ed? 3258.0 4.0 9.5 50.0 25.51 3.411 781 0.562 823 4.00 iz
19 Ed* 3275.8 3.1 9.5 50.0 24.31 2.686 726 0.443 215 3.00 2
20 Ed? 3289.8 5.3 9.5 50.0 28.26 4.353 719 0.718 210 5.20 it
21 Ed? 3307.3 4.7 9.5 50.0 28.36 3.855 464 0.636 015 4.50 T2
22 Ed? 3317.8 14.1 9.5 50.0 18.64 13.135 700 2.166 927 14.10 i
23 Ed? 3348.0 8.2 9.5 50.0 18.47 7.655 163 1.262 832 8.20 2
24 Ed>? 3374.5 4.0 9.5 50.0 16.97 3.802 929 0.627 349 4.00 2
25 Ed’ 3 456.7 2.1 9.5 50.0 24.98 1.803 929 0.297 585 0 T2
26 Ed? 3489.0 1.1 9.5 50.0 24.79 0.947 309 0.156 272 0 T2
27 Ed" 2526.3 4.6 17.0 74.8 55.68 1.950 641 0.570 032 0 T2
28 Ed" 2548.0 4.9 17.0 74.8 13.64 4.048 819 1.183 178 5.40 2
29 Ed" 2562.8 4.1 17.0 74.8 53.50 1.824 133 0.533 062 0 T2
30 Eq'™ 2592.3 6.4 17.0 74.8 14.68 5.224 570 1.526 765 6.00 ] )2
31 Ed" 2 605.2 6.1 17.0 74.8 19.90 4.675 005 1.366 167 4.60 [/])2
32 Ed'™ 2623.0 3.8 17.0 74.8 15.09 3.087 181 0.902 160 3.80 Mz
33 Ed'™ 2 637.0 6.5 17.0 74.8 15.70 5.242 768 1.532 083 8.20 =
34 Ed'™ 2 649.5 8.0 17.0 74.8 14.74 6.526 119 1.907 114 8.60 iz
35 Ed'™ 2 666.6 3.4 17.0 74.8 11.77 2.870 218 0.838 758 4.20 iz
36 Ed' 2684.0 4.6 17.0 74.8 13.22 3.819 418 1.116 140 5.00 it
37 Ed"® 2379.8 7.1 29.5 66. 4 8.48 5.685 962 2.798 610 7.20 it
38 Ed'™® 2390.0 24.0 29.5 66.4 8.17 19.285 260 9.492 134 24.60 2
39 Ed'® 2415.0 8.5 29.5 66.4 6.85 6.928 375 3.410 121 4.20 [7)2
40 MO 2 476.0 16.1 29.5 66. 4 9.79 12.708 960 6.255 306 15.60 2
41 Fg'® 2 495.0 13.3 29.5 66.4 8.85 10.608 110 5.221 272 12.80 T
42 Eq'"V 2521.0 4.4 29.5 66.4 10. 64 3.440 531 1.693 417 3.60 =
43 EqMD 2512.0 2.0 29.5 66.4 16.07 1.468 848 0.722 962 0 T2
44 Eq® 2540.0 13.0 29.5 66.4 10. 64 10. 165 200 5.003 277 12.00 i =
45 Eq'® 2559.0 14.0 29.5 66.4 10. 64 10.947 140 5.388 144 12.40 2
46 Ed? 2 602.0 8.5 29.5 66. 4 10.64 6. 646 480 3.271 373 8.60 il
47 Ed? 2624.0 16.5 29.5 66. 4 10. 64 12.901 990 6.350 313 9.60 &)
48 Ed® 2734.0 18.4 29.5 66. 4 25.89 11.932 300 5.873 036 7.80 2
49 Ed® 2751.0 31.9 29.5 66. 4 30.17 19.492 270 9.594 023 9.00 2
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[N e = Z/m h/m a/(°) B/(°) Va/ % T Ty Ho/m LAk
50 Ed*® 2771.0 6.1 29.5 66.4 18.04 4.374 832 2.153 277 6.00 hZE
51 Ed*? 2 780.0 6.1 29.5 66.4 14.77 4.549 377 2.239 187 6.00 mE
52 Ed? 2787.0 2.0 29.5 66.4 23.14 1.345 117 0. 662 062 0 IKE
53 Ed® 2789.0 1.5 29.5 66.4 31.49 0.899 238 0.442 602 0 IKZE
54 Ed® 2792.0 1.0 29.5 66.4 23.03 0.673 521 0.331 505 0 +)Z
55 Ng'"@ 2 319.0 8.2 11.6 53.8 18.56 7.196 760 1.446 386 7.85 M2
56 Ng"'® 2344.0 5.7 11.6 53.8 8.89 5.596 627 1.124 795 5.10 mE
57 Ng"@ 2 360.0 9.4 11.6 53.8 20.43 8.060 512 1.619 981 5.29 [7])2
58 Eq"® 2 630.0 29.1 11.6 53.8 16.70 26.123 020 5.250 136 22.50 i
59 Eq'M® 2671.0 2.2 11.6 53.8 16.08 1.971 548 0.396 237 0 K2
60 Eq'"® 2 678.0 2.7 11.6 53.8 22.68 2.249 785 0.452 156 1.76 WmE
61 Ed"M® 2 702.0 2.6 11.6 53.8 41.56 1.631 156 0.327 825 0 TE
62 EdMN@ 2706.0 0.7 11.6 53.8 9.58 0.721 077 0. 144 920 0 T2
63 R 2710.0 1.1 11.6 53.8 21.12 0.943 573 0.189 637 0 +)Z
64 Ed® 3035.0 12.8 8.2 60.6 44.65 7.523 242 1.072 492 4.00 =
65 Ed? 3126.0 10.3 8.2 60.6 49.07 5.565 017 0.793 333 3.50 [7])2
66 Ed® 2775.0 6.3 23.0 54.7 34.28 3.901 684 1.523 778 2.90 [7] )2
67 Ed® 2781.0 12.7 23.0 54.7 58.12 5.012 154 1.957 465 4.00 =
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Fig.3 The scheme showing the fault grouping in the middle-to-shallow strata of Nanpu Sag
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Table 2 The relationship between the oil column height and the estimated lateral transport capacity of in the fault-sandstone

configurations in 11 sandstone layers of the Dongying Formation in Wells 1-5 in Nanpu Sag
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