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The fracture prediction of tight clastic gas reservoir
of the XC gas field of west Sichuan depression
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Forthe xujiahe-Z foramtion:
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What Is the characteristics of Gas Reservoir ?
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Characteristics of Gas Reservoir

1. reservoir depth: more than 5000m

2. super tight reservoir: porosity<4%

3. strongreservoir heterogeneity

so these characteristics demermine the exploration is very difficulty
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| Reservoir type
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B Three effective reservoir type:
€ porous reservoir: low yield. middle yield

& fracture-pore reservoir: high yield. stable yield

& fractured reservoir :unstable yield
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For decades exploration of xujiahe-2 formation,we realize:
high-quality reservoir is the base of reservoir forming.
Fracture, especially high angle network fracture is the

necessary condition to yield high.

high-quality reservoir + fracture
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Now: Question ?7?

How to predict High-Quality reservoir
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Big scaled fault and Fracture system prediction

Small scaled fracture prediction

Based on PP fracture
prediction
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big scaled faults and fracture system using Faults
interpretation . PP&PS coherency. dip and azimuth cube

, and SVI processing, small scaled fracture using PP
Azimuthal anisotropy and PS splitting technology.
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(1) C3 coherence cube
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The higher frequency is,the smaller the fault is indentified
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multi-wavelet decomposition & C3 coherence compution
micro faults can be identified!
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(2)Curvature cube
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Cross wells 3D3C PP curvature data partly
visualization in XC
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Weak Amplitude Delineation
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Big scaled fault and Fracture system prediction

Small scaled fracture prediction

Based on PP fracture
prediction
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big scaled faults and fracture system using Faults
interpretation . PP&PS coherency . dip and azimuth cub

, and SVI processing, small scaled fracture using PP
Azimuthal anisotropy and PS splitting technology.
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AVAZ is effective in detecting single direction fracture ,but it is not a good
way to detect network fracture
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Around well X851. X856, Vf in
low-Value area, Vf-Vs is low too
, reveal network fracture .

red area showing high Vf value
. Vf-Vs is high too, reveal
single dirction fracture .

Blue & long line area: fracture is
not developed .

Slice 24

3D3C PP VVAZ fracture detection map of X851well area in XC
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Big scaled fault and Fracture system prediction

Small scaled fracture prediction

Based on PP fracture
prediction

TR R W R M R R A

}Eﬁ Pﬁ% [IS%ZB@VFE:F?IY\ ﬁﬁﬁ N 7:7@[ Based on PS-wave splitting
AELSVR E AL LS. Ml /MRE fracture prdiction
REER AP T AL & W etk . S 4>

big scaled faults and fracture system using Faults
interpretation . PP&PS coherency . dip and azimuth cub

, and SVI processing, small scaled fracture using PP
Azimuthal anisotropy and PS splitting technology.
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1.

In certan range of
time windows, through
angle scanned and
mistiest calculated
to obtain regional
fracture azimuth,
Rotate the R and the
T component to this
azimuth to obtain
approximate fast wave
and slow wave

. According to the

principle that fast
wave and slow wave
have similar waveform,
to delay— scanning
crosscorrelation
spectrum of fast wave
and slow wave
Calculating time—
delay gradient to
obtain change ratio
of time delay.
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PS splitting detection fracture consistent with fault distribution

Reliability Demonstration
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Big scaled fault and Fracture system prediction

Small scaled fracture prediction

Based on PP fracture
prediction
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big scaled faults and fracture system using Faults
interpretation . PP&PS coherency . dip and azimuth cub

, and SVI processing, small scaled fracture using PP
Azimuthal anisotropy and PS splitting technology.
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Big scaled fault and Fracture system prediction

Small scaled fracture prediction

Based on PP fracture
prediction
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big scaled faults and fracture system using Faults
interpretation . PP&PS coherency . dip and azimuth cub

, and SVI processing, small scaled fracture using PP
Azimuthal anisotropy and PS splitting technology.
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Fracture Comprehensive evaluation
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Which method Is better?

B 1. when detecting directional fracture :

PP/PS azimuthal anisotropy is better than coherence
and amplitude.

B 2, network fracture may shrivel the azimuthal
anisotropy and PS split,but geometry attribute Is
good.

B 3. Use these method together will be more effective.
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Factor of Fracture comprehensive
evaluation including :

1.Structure information

2.Coherence and curvature attribution
3.PP azimuthal anisotropy result
4.PS splitting result

5.geology,log, borehole, testing
production etc.
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control by wells fracture information , Fracture

Comprehensive evaluation result is divided into two types
(favorable zone and sub-favorable zone) .
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success rate and high yield rate increase greatly
» (1)following the success of X851 well in 2000,drilling success rate
promoted from 50% during 2001~2005 to 67%~80% during 2006~2008

In X4and X2 exploration.

7R BE 1R =
drilling

» (2)obtained a large number of high-yield wells , high-yield rate increased

clearly.
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ZAU| 50% 0
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— X856 55. 46
X856. X853. CX560
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CX565. CL562. L150 [ 1150 T
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L116 8. 1453
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X10. X5 X10 10.33
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TX2 Gas reservoir cumulative gas production more than 9X 108m3
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