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Abstract: The study of the internal structure and its characteristics of fault zone shows that fault rock constitutes an important part
of fault with universal distribution in fault, and the vertical sealing ability of fault is mainly determined by the difference of capillary
entry pressure between fault rock and underlying reservoir rock. The fault is sealed when the capillary entry pressure of fault rock is
not smaller than that of reservoir rock. In addition, the sealing ability is determined by the degree of capillary entry pressure
difference, the greater the difference, the stronger the sealing ability of fault, and vice versa. The capillary entry pressure of fault
rock depends on mud content, diagenetic degree and structure directionality of rock. The higher the mud content and the larger the
degree of diagenesis, the smaller the angle between fault surface and vertical direction, which results in the greater the capillary
entry pressure. Based on the fault vertical sealing mechanism and multiple geological factors, in combination with the results of
capillary entry pressure of mudstone samples in different angles under laboratory conditions and the relation of rock mechanics
decomposition, a set of method that could evaluate the fault vertical sealing ability is then established on the basis of determining
the surrendering rock which has the same diagenetic degree with the target fault rock. Then the method was applied to evaluation
of the fault sealing ability of 1" structure of Nanpu sag. The results indicate that the differences of capillary entry pressures of fault

rock and reservoir rock in different survey lines of Fault f1 are from —0.114 MPa to 1.035 MPa, the capillary entry pressures of
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fault rock are larger than that of reservoir rock except for the survey Lines L1 to 1.7, that fault is sealed invertical direction, which

is consistent with oil and gas distribution law. The method is proved more feasible and credible by comparison of the results with

those calculated by method which ignores the structure directionality of rock.

Key words: Nanpu sag; vertical sealing ability; fault rock; capillary entry pressure; diagenetic time; structure directionality of rock;

petroleum geology.
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Table 2 Evaluation data of fault vertical sealing of Fault 1 in 1* structure of Nanpu sag
W)= =g
B4 10 MEWZE MRER WHEME  MRE® Wk
Mk (m) PR W RSCRUCHEE Dy R Oy R BT M2 Oy rmER BRI
#(%) i1 (%) Z(m) JE 71 JE 71 (%) (%) &N JE 71 (MPa)
(MPa) (MPa) (MPa) (MPa)

1 2 876.5 36.49 61.81 128.42 0.421 0.786 30.53 14.63 0.747 0.548 0.238
2 2 869.3 44.03 56.65 149.07 0.431 0.655 30.53 8.87 0.760 0.563 0.092
3 2901.7 40.92 47.67 184.67 0.436 0.479 30.51 16.41 0.786 0.408 0.070
4 2 887.3 35.12 47.35 184.87 0.430 0.467 30.51 19.07 0.749 0.355 0.112
5 2963.4 42.05 61.32 134.40 0.426 0.779 30.49 14.41 0.789 0.576 0.203
6 2985.3 39.61 45.16 198.94 0.438 0.440 30.61 10.94 0.783 0.440 0.000
7 3000.0 36.83 39.54 218.64 0.438 0.362 30.66 2.57 0.791 0.476 -0.114
8 2996.3 34.39 42.53 208.67 0.434 0.398 30.67 3.42 0.804 0.507 -0.109
9 2959.8 33.91 44.30 200.19 0.432 0.422 30.65 4.41 0.801 0.514 -0.092
10 2927.0 31.94 47.76 185.96 0.428 0.471 30.63 1.83 0.781 0.561 -0.090
11 2956.1 30.97 49.03 183.17 0.426 0.491 30.52 6.02 0.769 0.525 -0.034
12 3047.8 31.75 53.53 171.21 0.425 0.575 30.46 9.86 0.792 0.547 0.028
13 3040.4 31.47 53.20 172.12 0.425 0.568 30.23 13.22 0.788 0.506 0.062
14 3122.1 31.33 61.98 138.61 0.420 0.789 26.77 11.58 0.690 0.531 0.258
15 3073.7 28.68 66.27 116.90 0.415 0.944 26.77 14.63 0.687 0.539 0.405
16 3096.0 27.30 66.12 118.45 0.414 0.936 26.77 11.91 0.701 0.569 0.367
17 31445 25.14 62.43 137.54 0.415 0.796 26.77 6.56 0.711 0.589 0.207
18 3178.3 23.42 65.14 126.27 0.413 0.891 26.77 15.02 0.713 0.547 0.344
19 3185.8 22.43 67.65 114.49 0.411 1.000 24.81 9.72 0.669 0.567 0.433
20 3315.0 23.63 74.98 81.19 0.408 1.521 21.62 8.27 0.561 0.515 1.005
21 3212.2 30.26 75.05 78.31 0.410 1.536 21.41 12.84 0.567 0.501 1.035
22 3315.0 33.36 69.73 108.54 0.416 1.127 22.77 16.31 0.599 0.481 0.646
23 3322.7 40.23 66.42 125.61 0.423 0.970 23.72 8.99 0.638 0.537 0.432
24 3396.0 40.16 60.92 155.99 0.429 0.772 19.79 9.67 0.513 0.400 0.372
25 3380.5 43.12 65.98 130.04 0.426 0.956 18.06 4.87 0.475 0.415 0.541
26 3399.8 43.79 64.90 136.30 0.428 0.913 16.38 12.14 0.427 0.340 0.573
27 3509.2 42.23 64.11 144.81 0.429 0.883 14.68 7.58 0.393 0.328 0.555
28 3470.0 44.39 55.60 185.27 0.439 0.642 13.80 4.47 0.369 0.287 0.354
29 3 548.7 44 .34 64.22 145.86 0.430 0.891 13.16 8.20 0.359 0.298 0.593
30 3 485.7 43.35 71.49 104.58 0.421 1.257 12.19 11.84 0.337 0.291 0.966

BENHMRTHETHZESA, ZHF 2ZMH R 0~
1.035 MPa, W2 76 3 ] | 5 3 AR S (H B 75 A Il
SR A LR 5 IR A )2 SR P A R
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W RS, T HE R R B R R N R R SRR T
S A 2 A A HE R R AR Y RN Y
LA 2 5 1R R 0 5% Ak D i s B8 07 1 HERR TR )
i, =3 BRI IE A e &

A AN LB A A S5 A8 7 1) M HERR TR ) B sE
W 235545 2 1 B 2 5 54662 5 A HER R D) i 22
{5 A —0.370~0.084 MPa, J it L1~1.25 ] & 4b HE
BRI =¥ R aE, RPBZEE G, L5 K
B4 i it i 5 SR P i L X R W AR SCHR O iR
SE 5 VA B2 T ) B A RE O B R AT AT RESE AT S
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