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Application of the method of extracting local exponential

fitting abnormity to Puguang gas field

LIN Chang-Rong, WANG Shang-Xu
Key Lab of Geophysical Exploration of CNPC, China Petroleum University (Beijing) . Beijing 102249, China

Abstract The method of extracting local exponential fitting abnormity is a new seismic attributes
extraction technology which was previously called seismic data structure characteristic method.
First, local seismic waveform is assumed to be made up of background and abnormity; the
background can be fitted with exponential function, and the integration of fitting error along
depth accords with least squares principle. Then we can predict the location and the plane
distribution by computing the seismic data amplitude structure abnormal value to do correlation
analysis. Using this method, we can adopt the same arithmetic and partition criterion for
hydrocarbon prediction in the vertical and horizontal direction, decreasing the artificial effect, and
enhancing the veracity and the reliability of the pre-drilling hydrocarbon prediction. We have
applied this method in the Puguang gas field. And we provide four exploration wells with the
study results. All wells confirm that there are very big thick pay-layers by the drilling results.
The result will be a good proof for further developments in the field. The method has very good
practicability.
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Fig. 1

Characteristic of reflection amplitude variety in the same line at different CDP

(a) CDP 882; (b) CDP 884.
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Table 1 Seismic data local exponential fitting abnormity values cross Puguang 2 well
t 1 2 3 4 5 6 7 8 9
S AE 5616.72 8092. 32 9115.92 8089. 92 7024. 56 6967. 68 6629. 76 4350. 24 6531.12
(Y 5063. 40 11232. 72 19596. 24 28970. 82 37516. 50 44508. 42 50412.78 55878. 12 61864. 02
i JEAE 6169. 32 8363. 52 9374.58 8545. 68 6991. 92 5904. 36 5465. 34 5985. 90 5985. 90
R2E 552. 60 271.20 258. 66 455.76 410. 64 1063. 32 1164. 42 1635. 66 545. 22
X322 () 8.96 31.94 2.76 5.33 5. 87 18.01 21.31 27.33 9.11

R2 TEXIARBELHUEREER

Table 2 Seismic data local exponential fitting abnormity values cross Puguang 3 well

¢ 1 2 3 4 5 6 7 8 9
SEAH 4048. 72 4147, 84 4604. 80 5229. 36 5880. 88 5587. 84 5295. 52 4963.12 4687.12
TR A 5486. 22 9335. 52 13584, 42 18412. 92 23899. 86 29459, 88 34837. 38 40026. 60 44874.72
W JEE 3849. 30 4248. 90 4828. 50 5486. 94 5560. 02 5377. 50 5189. 22 4848.12 4848.12
2% 199. 42 101. 06 223.70 257.58 320. 86 210. 34 106. 30 115. 00 161. 00

AR (70 5.18 2.38 4,63 4,69 5.77 3.91 2.05 2.37 3.32
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Fig. 4 The contrast of seismic inversion and seismic data local exponential

fitting abnormity cross Puguang2 well in Puguang oil field
(a) Seismic inversion attribute section of gas zone constrained by well cross Puguang2 well;
(b) Seismic data local exponential fitting abnormity section of gas zone cross Puguang2 well
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Fig. 5 The contrast of seismic inversion and seismic data local exponential

fitting abnormity cross Puguang3 well in Puguang oil field
(a) Seismic data local exponential fitting abnormity section of non-gas zone;
(b) Seismic inversion attribute section of non-gas zone constrained by well.
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