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Application of 3D-3C seismic technique to the prediction
of fractures in tight sandstone

—an example from Xinchang gas field in the Western Sichuan Depression
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Abstract ; The reservoirs in the Xujiahe Formation in Western Sichuan Depression are characterized by ultra-
deep burial | ulira-tightness, ulira-low porosity , ulira-low permeability, ulira-late structures, ultra-high pressure,
complex GWC,and complex anisotropy. Therefore , conventional seismic techniques are faced with great challen-
ges when predicting and identifying such complex reservoirs and fracture systems, especially the fractures in Xu-
jiahe Formation in the Western Sichuan Depression. Both conventional P-wave data,which could reflect the cha-
racteristics of matrix and flwid,and C-wave data,which could reflect matrix and anisotropy, could be achieved by
using 3D-3C converted wave technique. This technique is of more advantages than simple P-wave technique in
respect of identifying lithology and fluid property by using combined P- and S-wave data as well as predicting
fractures by using azimuthal anisotropy of converted wave and split S-wave data. In view of the characteristics of
the Xujiahe Formation gas reservoirs in Xinchang gas field,, P-waves and converted waves 3D-3C data are fully
utilized to perform fracture prediction with P-wave attributes, fracture detection with azimuthal anisotropy and
fracture detection with split S-wave based on integrated interpretation of converted waves of 3D-3C data. Based

on prediction of large-scale faults and fractured zones by only using P-wave atiributes, small-scale fracture net-

W B #7:2008 - 08~ 17,
E—EEMM B REHA955—) B, Bt HREEH TEMN, GhbE.



684

fmEXARR R

BHE

work is predicted by using azimuthal anisotropy and split S-waves. The problem of fracture prediction for the tight

reservoirs in the Xujiahe Formation in Xinchang gas field is solved and the prediction accuracy is improved.
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Fig. 1 Histogram of porosity and permeability of the second member of Xujiahe Formation in Xinchang gas field
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Fig. 2 Characteristics of fracture development of the second member of Xujiahe Formation
in X851 and X856 wells in Xinchang gas field
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in the second member of the Xujiahe Formation in Xinchang gas field



B5H

HF, % HE = = A BRSO RD o N AE TR o A 689

FEN _BMARKS TR, H3 OR&H
(X851,X856,X2 ) EH A=K ERE 50 x
10° m® B I,
SENAEED A KA, NP E =85
MFTAMBEBUEABREER, KB EY R
SR, XA R 2 T A AR T AR B ELOR
Fo SH=NBEEN)ITERERNEESH
TR T EFWIE R, KR & R MR
SHTMMEFEBAS T LLEMAEBTEEEE
HINSR . 7E S SR) A Hb R A o B oK R s
Mg R EWRERL L, B EE & R
SR r A REHEMERE, 25 7
ST RE . (EAE 2R B 7 (L4 ) St R s T
N rHARBERURAEELIRENEU L BES
mREER O E T AR R LR LEES
WAFFRE, BRFE I s

$ £ X W

1 BEE. 0 ZHHREFEFEESOBRER R 5L
[A]. . 5580, fhidt, 4. KRB R S BHT Rk
BARLC). b5t 35 i A ,2004. 17 ~ 21

2 . I ES AR RR SRR [T]. Al S

................ LI

(4% 682 )

5 OIRL B ERE BARAREAES TR N L EER
RIE[T]. MR ,2006,45(1) : 15 ~20

6 Rajasekaran S, McMechan G A. Prestack processing of land data
with complex topography [ J]. Geophysics,1995,60(6) :1 875 —
1 886

7 Geiger H D,Bancroft J C. Equivalent offset prestack migration for
rugged topography[ Z]. Expanded Abstracts 66" Annual Internat
SEG Mtg,1996.447 - 450

8 Margrave G, Yao Z. Downward extrapolation from topography with
a laterally variable depth step[ Z]. Expanded Abstracts of 70 An-
nual Internat SEG Mig,2000. 481 - 484

9 Mi Y, Margrave G. Prestack depth imaging from topography with a
Fourier method( Z]. Expanded Abstracts of 71" Annual Internat
SEG Mtg,2001.1 045 —1 048

10  Gurevich B,Keydar S,Landa E. Multifocusing imaging over an ir-
regular topography[ J]. Geophysics,2002,67(2) :639 - 643

11 Jaeger C,Hertweck T,Spinner M. True-amplitude Kirchhoff migra-
tion from topography [ Z]. Expanded Abstracts of 73" Annual In-

10

13

14

15

16

17

18

KIRE T, 2006 ,27(6) :786 ~ 793

W IR ARIERAEA] R BHRW R A X
KREAUBARELESEHEA R FEEAR[C]. b0 5 R,
2004.85 ~90

M, BRER . )10 3T X R S o R R AE S T e R
[J]. HaE RRE M ,2006,27(3) ;384 ~391
P, HRE B PR E R - HiAm X AR WA
B RMERN IR HEREFTA )] amE X
SRE HfH,2004,25(1) ;70 ~74

HHR, BET. B L AVA HEQUEANHAFRI]. X
RS TK,2005,25(5) :42 ~43

Corrigan D, Withers R, Damall J, et al. Fracture mapping from azi-
muthal velocity analysis using 3D surface seismic data[ Z]. 66th
Internat A & G, Sot Explor Geophys( Expanded Abstracts) ,1996.
1834 -1 837

Crampin S. A review of wave motion in anisotropic and cracked
elastic media[ J]. Wave Motion,1981,3:343 -391

Crampin S, Lovell J H. A decade of shear-wave splitting in the
Earth’ s crust; what does it mean? What use can we make of it?
And what should we do next? [J]. Geophys J Internat, 1991,
107 :387 — 407

Gaiser J E.3-D converted shear wave rotation with layer stripping

[P].US:5 610 875,1997

(%% = %)

ternat SEG Mtg,2003.909 -912
Ristow D, Ruhl T. Fourier finite-difference migration[ ] ]. Geo-
physics, 1994 59(12) .1 882 — 1 893

Liu Jiangping, Xia Jianghai, Chen Chao. Combining elevation and
NMO corrections to shallow seismic reflection data on rugged to-
pography[ Z]. SEG Expanded Abstracts,2003.1 259 -1 262
HEE,HEE RREATHRERBREAI]. Gl 5KR
S Hb AR ,2005,26(6) :816 ~822

R, HEE, LT, % BE- SRR EMI].
AT ,2005,44(5) 461 ~464

FiRE S E, DEH, % B EEERERERRTE
e ]]. thIRY IR ,2003,46(1) :86 ~93
FIHE,ERTE, EHE. BEAZMRRE A SR ALNE
RERERBN[I]. B M5 RASHIE,2007,28(6);
828 ~835

B, WY SR F R AR AR TR 4 2 69 IE SRR R
SRHELT]. AT SRR, 2007,28(6) :836 ~ 840

(%8 & %)





