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Natural gas storage seismic
monitoring
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Gas storage monitoring: a 30 years experience
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Seismic monitoring: amplitudes and time

shift
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Gournay-sur-Aronde
Time shifts

Time shift curves

Blondin E. and Mari J.L., 1986,
Detection of gas bubble boundary movement,
Geophysical Prospecting, 34, 73-93
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Gournay-sur-Aronde
Amplitude variation: dim spot

gas

Blondin E. and Mari J.L., 1986,

Detection of gas bubble boundary movement,

Geophysical Prospecting, 34, 73-93
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Cere-la-Ronde
Time-lapse differences  Surface seismics

Meunier et Huguet, 1998, C r -la-Ronde: A laboratory for time-lapse monitoring in the Paris Basin, The Leading Edge, 17, 1388-1394
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C r -la-Ronde

Fluid substitution and stress effects

Rasolofosaon & Zinszner (2003),
Characterization of reservoir rocks
for seismic monitoring studies.
Laboratory measurement of Hertz
and Gassmann parameters,

Oil and Gas Science & Technology,
58, 615-635

Time shift versus source-receiver offset

Vidal, Huguet & Mechler, 2002

Hertz-Mindlin
model
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Permanent Downhole Geophones




Ceéré-la-Ronde
Walk away — time shifts

Dumont, Fayemendy, Mari.and Huguet, 2001,
Underground gas storage: Estimating gas column height and saturation with time-lapse seismic, Petroleum Geosciences, 7, 155-162

[ |
if

Enerqy
Environment



H..

Céré-la-Ronde

saturation index :

Mari, Fayemendy, Dumont and Huguet.,2000, Saturation Estimation Using Both Seismic and Well Data, EAGE-SAID Conference
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Seismovie
Permanent sources and receiving arrays
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Cére-la-Ronde
Time shifts & well pressure
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Saint-Clair-sur-Epte =
Permanent source and receiver array
/=\\
Permanent

Receiver
array

Influence
zone Small-VSP

Geophones + Hydrophones
100-220m, z=5m
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Saint-Clair — Time shifts
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(VPg/VPw)?
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X4

Saturation estimation
Twice more difficult for CO

Whitman & Towle, 1992

fluid densities:

brine: 1.05 g/cm3

methane: 0.1 g/cm3
carbon dioxide : 0.6 g/cm3

methane: 0p =
CO,: dp = 0,5 g/cm?
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Conclusions
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