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Apparent Effective Thickness Prevision through Spontaneous Potential
Method and Its Application in Oil Development
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Abstract The upper spontaneous potential produced by oil and gas accumulation remains with stable potential field. Its in-
tensity is in direct ratio to the content of the source and in inverse ratio to the radius apart from the source. Theoretical re-
searches and practice show that abnormalities of spontaneous potential can indicate oilbearing sandstone and locate oikand
gas-enriched area. In oil area which is devoid of sufficient reservoir beds the thickness of the petroleum reservoir can be pre-
dicted by determining the linear relationship between potential intensity and apparent effective thickness. In Weixing field,
which is devoid of sufficient reservoir beds its apparent effective thickness can be predicted by the linear equation. Based on
the geological research and by applying spontaneous potential the effective thickness is predicted for selecting the most ap-
propriate drill sites to increase the possibility of successful well boring for the next round progressive development.

Key words: oil and gas accumulation; effective thickness; prediction.
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Table 1 Statistical results of petroleum reservoir effective

thickness of single well in Weixing field
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Table 2 Statistics of conditions of drilling into sandstone in Weixing field
(D] 0 (m) 73] (m) (m) (m)
PI1 130 60. 5 136. 4 5.8 1.0 0.6 3.6
PI2 180 83.7 494. 1 21.2 2.7 2.3 5.8
PI3 112 52.1 219.6 9.4 2.0 1.0 5.6
PI4 105 48.8 210. 8 9.0 2.0 1.0 5.2
PI5 112 52.1 217.6 9.3 1.9 1.0 7.4
P16 141 65.6 435.7 18.7 3.1 2.0 10.0
P17 124 57.7 248.3 10. 6 2.0 1.2 5.6
PI8 97 45.1 169. 8 7.3 1.8 0.8 4.8
PI9 129 60.0 202.5 8.7 1.6 0.9 5.0
215
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Table 3 Prediction of apparent effective thickness in sample wells
X y (m) mV)
1 WIi1—34—12 5118446 21657611 6.0 —12.0
2 WI1—34-18 5118446 21658954
3 WI1—34-3 5118411 21655284 7.7 —18.0
4 Wi1—34—4 5118448 21655567 3.9 —20.0
5 WI1—35-3 5118697 21655268
6 Wi—354 5118697 21655518
7 Wi1—36-14 5118943 21658120 0.0 —6.0
8 WI1—36-3 5118940 21655272 1.1 —19.0
9 WIi—36-4 5118945 21655527
10 WI1—36-5 5118947 21655769 0.0 — 1.0
11 WI1—38—12 5119446 21657639
12 W1—38— 14 5119446 21658018 1.7 —12.0
13 WI1—38—4 5119441 21655518 9.1 —20.0
14 Wi1—40—2 5119947 21655027 5.6 —22.0
15 Wi1—40—4 5119973 21655598 2.5 —13.0
16 W1—40-9 5119946 21656818 3.4 —15.0
17 Wi—42—1 5120447 21654787 1.3 —11.0
18 Wi1—42—12 5120444 21657617 4.3 —12.0
19 W1—43-6 51206% 21656118 6.2 —25.0
20 Wi—44-2 5120946 21655117
21 W2—34—16 5118447 21649269 1.8 —15.0
22 W2—34—17 5118447 21649515 7.1 —20.0
23 W2—34—18 5118446 21649806 1.1 —7.0
24 W2—34-125 5118455 21651620
25 W2—36—16 5118948 21649540
26 W2—36—17 5118947 21649796
27 W2—36—35 5118947 21654319 1.0 —9.0
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X y (m) (mV)

28 W2—38—36 5119443 21654466 2.9 —7.0
29 W2—40— 14 5119945 21649116 0.0 — 1.0
30 W2—40—19 5119946 21650368 1.1 —9.0
31 W2—40—24 5119947 21651664

32 W2—40— 35 5119940 21654188 7.0 —20.0
33 W2—40— 36 5119942 21654419 1.5 —26.0
34 W2—40—37 5119943 21654652 3.1 —16.0
35 W2—41—35 5120249 21654117 6.2 —19.0
36 W2—41—36 5120191 21654363 2.3 —15.0
37 W2—4—17 5120946 21649868

38 W2—46— 14 5121446 21649117 1.4 —10.0
39 11 5118895 21650028 3.2 —8.0
40 25 5118948 21652220

41 102 5117448 21657705

42 172 5118952 21657697 5.9 —20.0
43 20 5121447 21650600

44 211 5118451 21655892 2.3 —20.0
45 26 5121446 21657137 2.3 —6.5
46 262 5121436 21655425

47 4 5120011 21652513 0.0 —13.0
48 Wi1—41—8 51201% 21656698 1.1 —15.0
49 Wi1—41—9 5120195 21656949 1.5 —15.0
50 W1—40—12 5119946 21657632 3.1 —12.0
51 Wi—41—12 512019% 21657618 5.9 —12.0
52 Wi—4—11 5120945 21657369 4.1 —11.0
53 Wi—42—6 5120452 21656122 2.0 —18.0
54 Wil—4—6 5120947 21656119 0.8 —8.0
55 W1—40—12 5119946 21657632

56 Wi1—35—12 51186% 21657619 3.6 —11.0
57 Wi1—39—12 5119721 21657510 2.2 —12.0
58 Wi1—37—12 5119221 21657631 5.9 —38.0
59 Wi1—38—13 511949 21657832 4.6 —11.0
60 Wi1—39—13 5119732 21657722 4.3 —14.0
61 Wi1—36—13 5118985 21657896 2.2 —20.0
62 Wi1—37—13 5119226 21657841 5.9 —12.0
63 W2—39—36 511969 21654418 3.5 —17.0
64 W2—41—37 5120195 21654617 0.3 —9.0
65 W2—4—35 5120445 21654269 4.2 —13.0
66 W2—48—36 5120445 21654517 3.2 —9.0
67 W2—39—37 51196% 21654669 1.8 —11.0
68 W2—43—36 5120695 21654389 1.8 —12.0
69 W2—46—18 5121446 21650138 5.5 —9.0
70 W2—39—35 5119698 21654219 5.8 —14.0
71 W2—35—37 51186% 21654870 2.3 —12.0
72 W2—35—16 5118691 21649494 0.8 —13.0
73 W2—35—17 5118697 21649744 3.0 —9.0
74 W2—35—18 5118698 21650016 2.5 —6.0

96%
h(m) x(mV) . s
: h=—0.19x 1+ 0.74, 14.8. x<<—3.9, x>—3.9

, , 0
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Fig. 1 The relationship between self-potential
and apparent effective thickness
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Fig. 2 Preliminary data of spontaneous potential
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Fig.3 Predition of apparent effective thickness through spontaneous potential method

4

Table 4 Conditions of propositional development wells

y X

(mV)
01 21651500 5121150 —16 3.8
02 21650200 5120630 —11 2.8
03 21652200 5120280 —18 4.2
04 21651100 5118900 —18 4.2
05 21654400 5121650 —22 4.9
06 21656100 5121760 —22 4.9
07 21655800 5120700 —18 4.2
08 21658000 5120460 —112.8
09 21655200 5119500 —30 6.4
10 21656200 5119460 —17 4.0
11 21657800 5118160 —13 3.2
’ b
b
, , 11
2
References

Li Y.L., Wang J.H., Pan, Z. P., et al., 2005. Wavelet mul-
tiscale analysis and geophysical significance of the spon-
taneous potential of oil and gas reservoir. Pefroleum
Exp loration and Development, 32(1); 80— 84(in Chi-
nese with English abstract).

Liu, Q.S., Cheng, T.J., Liu S. G., 1997. Comprehensive evalua-
tion of mechanism of “ chimney effec” using prnciples of

magnetic geochemistry and mineralogy. Chinese Science

Bulletin, 42(15); 1569— 1573 (in Chinese).

Pirson, S. J., 1982. Progress in magneto-electric exploration.
Oil & Gas Journal, (10); 216— 226.

Thompson, C. K., Saunders, D. F., Buyson K. R., 1994.
Model advanced for hydrocarbon microseepage, related
alterations. Oil & Gas Journal, 14: 95— 99.

Tompkins R., 1990. Direct location technologies: A unified
theory. Oil & Gas Journal, (24);126— 134.

R., 1993. Redox identification technology: A di-
rect location technique. Oil & Gas Journal, (6): 95—
98.

Wang J. H., Deng M. S., Pan, Z. P., et al., 2000. Self-po-

Tompkins

tential detection principle of 0il/ gas reservoir and its ap-

plication to field development. Petroleum Exploration

and Development, 27 (3): 96— 102 (in Chinese with
English abstraco.

Wang J. H., Pan, Z. P., Deng, M. S., et al., 2003. Relation-
ship between spontaneous potential (SP) and apparent
effective thickness (AET) of reservoirs. Petroleum Ex-
ploration and Development, 30(5). 65— 67 (in Chinese

with English abstract).

s s s 5 2005.
» 32 D.80—84.
s s , 1997.
“ 7 > 42(15): 1569— 1573.
s , , 5 2000.
,27(3): 96—102.
s , , 5 2003

»30(5): 65—67.



