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Virtual Source

Surface array of sources that simulates virtual source




Virtual Source by

time reversal

= Recelver

<

= X4



Virtual Source as time
reversal on a computer
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VS data
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Synthetic model with

horrible overburden
(full elastic finite-difference
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Recelver gather

Data to create VS at X=900 m
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Black - virtual source gather, red — real downhole gather
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PSDM comparisons

VS data:

Surface data:

migrated with exact velocity

model of the overburden
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PSDM

Real downhole data VS data
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Radiation pattern of
Virtual Source

 Plane array of sources above simulates VS
with radiation pattern mainly radiating along
downward hemisphere

 To excite the other half additional array is
needed below VS
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Comparing baseline
shifted by 5m

B1: 160 surface shots dx=10m
v V V V V V¥V vV VvV VYV
v V V V V V¥V vV VvV VYV
e

/=15m
B2: 16Q surface shots dx=10m (shifted by 5m)

Al Z7=430m

—_—
Target Z~600m
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Peace River 4D VSP

« Baseline - September 2002 (before steam
Injection)

*  Monitor — December 2002
(after steam injection)

Peace River

0 500 1000 1500 2000
1 X (m)

Component used
for initial study,
along-the-well (459)




Comparing synthetic vs. real
(First arrlvals)
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4D static
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Pre-stack VS
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Virtual Source
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base

monitor

4D surface seismic
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Is the fault a barrier?
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Track changes In
small compartments
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Improved 4D In
changing conditions

1~
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« Highly repeating overburden detall
* despite 4D statics (surface to well)

e despite iImprints of different near-surface conditions
* despite difference in shot wavelets and frequency

* The reservoir shows considerable changes —
which are real




Virtual Source
iImaging

New method for imaging/monitoring below
very complex near surface using downhole
geophones

Does not require velocity model between
surface and geophones in a well

Increased overburden complexity may
Indeed enhance the VS approach

V'S has advantageous downward radiation
pattern

Substantially higher frequency images
compared to surface seismic —
no mis-stacking



Virtual Source
monitoring

 Automatically takes care of 4D static
and other changes in the near surface

« May relax requirements to repeat
surface shots positions exactly

« Much more repeatable data compared
to surface seismic or conventional
VSP
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