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Abstract

The main problem in the study area is that the interpretation accuracy of existing reservoir para-
meters is not high. The traditional reservoir porosity calculated by the single-porosity curve or the
multi-porosity curve multiple regression method cannot meet the demand, which makes it diffi-
cult to identify gas and water. Regarding the porosity of the study area, firstly, the influence of the
large diameter expansion phenomenon in the study area on the porosity logging curve is studied.
On this basis, the reservoir diameter expansion in the study area is divided into two parts:
non-serious diameter expansion and severe diameter expansion. It is found that under the condi-
tion of non-severe diameter expansion, the reservoir acoustic wave is almost unaffected by di-
ameter expansion, and the density logging curve is extremely weakly affected; under severe di-
ameter expansion, the acoustic wave is also slightly affected, and the density is seriously affected.
In this regard, the neural network method is used to calculate the porosity under the condition of
non-severe diameter expansion; the multiple regression calculation of the porosity is established
using acoustic waves and resistivity under the condition of severe diameter expansion. The error
was analyzed using the intersection graph method of the curve overlap method, etc., and found
that the effect was much better than the previously calculated porosity, which can provide more
reliable porosity parameters for subsequent fluid identification.
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Figure 1. Cross plot of diameter expansion-acoustic time
difference
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Figure 2. Cross plot of diameter expansion-acoustic com-
pensation density

B2 i ER - MEEERRE

3 ANE 4 9B FUIX P RS RD A BURE AR AL, ZDHE 9™ Y4l sy, R AR EY
1ERsy, WTRAER], AR YR E A AN E L W T A AR RAMEAE T, MU A 32 9742 R
SRR LSS s T E AR A ER B 3 B R HH DLk B T A R R I, A BT AR RE 2 F
SR P A T P TS 00 SH A 52 5 70 B3 S M b Lk s

DOI: 10.12677/ag.2021.111004 35 HOBRBL 2RI


https://doi.org/10.12677/ag.2021.111004

PURZ

=) 0 m— 250
oﬂm 1= ==S 1000

RHEN | LEN M2R6 1mm=am 1000 | aoo ="C= =150

o
=

&
¥
&

n
2 15mmns - 45 | e 10

’="

Figure 3. Single well histogram of Well H1
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Figure 4. Single well histogram of Well H1
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Figure 6. Cross plot of core porosity and each input curve
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Figure 7. Neural network model structure of non-serious enlarged re-
servoir
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Figure 8. Training diagram of neural network porosity model for non-severe enlarged reservoir. (a) Itera-
tive diagram of porosity model training for non-serious enlarged reservoir. (b) Correlation Analysis of
Learning Accuracy of Porosity Model in Non-serious Enlarged Reservoir
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Figure 9. Porosity prediction accuracy chart of neural
network in non-severe enlarged reservoir
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Table 1. Error table of porosity calculated by neural network (partial)
F 1. AN ELREIRERERS)

4 R O HTILBREE A SRR EE HoxtiRzz
H3 3025.42 6.61 7.811 1271
H4 3080.96 10.37 10.487 0.117
H4 3077.1 15.04 13.073 1.967
H4 3077.49 15.096 14.719 0.377
H4 3071.9 1433 12.524 1.806
H3 3201.63 5.5 3.922 1.578
H7 3027.49 7.1 6.727 0373
H7 3021.53 4.2 5.904 1.704
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H9 3128.53 2.9 4.384 1.484
H9 3127.7 2.8 5.602 2.802
HI10 3105.18 9 9.352 0.352
HI10 3103.55 11.2 8.877 2.323
HI1 3096.01 39 5.826 1.926
HI12 3259.64 6.43 5.706 0.724
HI12 3259.41 6.22 5.808 0.412
SRR 1.357
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Figure 10. Porosity parameter interpretation results of well HS
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Figure 11. Fitting result of multivariate regression porosity calculation model for severely enlarged reservoir section
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Figure 12. Porosity parameter interpretation results of well H8
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Table 2. Difference of porosity correction methods under severe and non-severe expanding conditions
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Figure 13. Porosity parameter interpretation results of well H7
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