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Application of pseudo—acoustic wave log constraint inversion
method with seismic bipolarity transform based on bio—
inspired algorithm:A case study of carboniferous ultra—
deep thin sand layer of Well S9702 area in Tahe Oilfield

LI Xinhua, MA Hongtao, LIANG Honggang, DENG Feng, XIAN Wei, SUN Li

(Exploration and Development Research Institute ,SINOPEC Northwest China Petroleum Bureau , Urumqi, Xinjiang ,830011, China )

Abstract: The seismic response of the carboniferous ultra—deep thin sand layer in Tahe Oilfield is complex. The interval
transit time and density logging curve are less sensitive to reservoirs, and the seismic attribute and the existing inversion
methods cannot meet the requirements of fine development of oil and gas reservoirs in terms of reservoir prediction accura-
cy. Therefore , this paper proposes a pseudo—acoustic wave log constraint inversion method with seismic bipolarity transform
based on bio—inspired algorithm. Specifically, the paper uses the bio—inspired algorithm to perform bipolarity transform on
seismic data with different phases to make the date bipolar, which enhances the visual resolution of the data. In addition,
most of the thin sand layers have corresponding seismic reflection events, which improves the relationships between thin
sand layers and seismic responses. Then, the paper reconstructs pseudo—acoustic wave by self potential and natural gamma
log curves to strengthen the reservoir sensitivity of inversion parameters. As a result, the inversion process only requires
low—level log constraint, and the inversion results have a positive correlation with seismic data, which decreases the ambigu-
ity and increases the reliability of reservoir prediction. The carboniferous ultra—deep thin sand layer, with a depth of 5 000
m and a thickness of more than 3 meters of Well S9702 area in Tahe Oilfield, can be identified by the proposed method and
the error is small. The narrow channel morphology is relatively clear, with the distribution of sand bodies in line with the
geological law.
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Fig.1  Fusion flow of bio—inspired algorithm optimization
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Fig.2 Comparison between original seismic section and
tracking results by bio—inspired algorithm
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Fig.3 Original seismic section and seismic bipolarity transform
sections calculated by fused different algorithms

W VL U b 7 ) T 5 M 5 AR P A o 5 T B A
X 4), e rb J 68 Sy Ji e b 52 35 1T, 2068 b g
XU PP 725 8t ) AT, D - 8 ) T %) 4 T Sy D 0
O AN AR AT, ST MR WU P AR 4, bR ¢
BHIL T 40 Hz 32755 51 70 Haz, 52 PR %G Hbr & mb Ak
RIS o VA /) A VA R o VA &' VA =
22 HEHENHARRE

BT S P A A% 28 R RV MK AL 4 R e 2 )
RN R Z 2R 2, AR AL
B (00 )2 B0 SR o, SR O S 0 - H i R
WA S E B ALt BE 2 5 K A TA
Ffit )2 10 FEEE R0 R S e b A SR s i A
SR AL DU il 2 i 2 5 /0N, B SR 00 =5 T it e
A—E B 25 KA T A SR AL Fn 3 2R N
T = iy e g 7 g s 2 0 = i £, JR 07 Ik ) -

LY P A] LS e R e s BERE T, A SRR
WERb A K o
22,1 BAREAL, B R DR &5k E A

KR S 4007 0 A 7 3 e ST H R )2 BEAS U
22 5 [ 2R i A7 i 2840 55 B — i J= A
HBAE LG KR, T AR EUD,
ARAT A FELP D52 A 2 K0 dle R AR 5 i = A0/ 00 H
PEARML, 55 5B 75 S 22 B A 2 L, B
B H 10 2 UL B E AR O ik SO B o A A TR Y

PPN 2% FEAR AR P AT AR = AR B 2



W30k UM R LT R SO HUE O AL D I 4k BT 73
B G
AR L Ao )

SN !

R I
3-26-66{({%@{6{“““& T WW@M%
L UALAH NNMIIN

B4 RptEHNESHERRETRINEE ST

Fig.4 Comparison between original seismic section and seismic bipolarity transform section through superimposition
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wave as log constraint cross Well TK151X-Well S9702
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