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Why monitor overburden

4D seismic time shifts in
overburden give information
about depleted areas
Independent of reservoir
fluid changes
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Why monitor overburden

\

/Leakage / //
pressure
uild-up

— — S
—

4D seismic might capture all effects inducing velocity changes




4D Seismic Time Shifts; Snorre

Time Shifts (97-09) @ BCU

Published in TLE by
Rgste et al. (2015)



http://tle.geoscienceworld.org/content/34/11/1366.full

Time Shifts (97-09) @ BCU

4D Seismic Time Shifts; Snorre
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http://tle.geoscienceworld.org/content/34/11/1366.full

Examples of overburden time shifts
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Published in TLE by
Roste et al. (2017)



http://tle.geoscienceworld.org/content/34/11/1366.full
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Time shifts and geomechanics

» 4D seismic time shifts capture changes in both thickness (z) and velocity (v)
* Raste et al. (2005) and Hatchell et al. (2005) independently assumed:
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Baseline Monitor

* Note! The dilation factor R is sometimes referred to as «.

The relationis R = —«



Statoil-

Workflow for modelling time shifts workflow

* |nput:

— Reservoir pressures

(Eclipse model)

l

* 4D geomechanical model:

— Displacements

- Stress changes

— Strain (e,,) —

R-factor model:

Av/v = —Re,,

« Output: j

— Velocity changes (Av)

|

— Time shifts
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Geomechanical model (97-14)

Max modelled

around 0.55 m

subsidence (97-14)

Statfjord

GPS (97-14)

Published in TLE by
Rgste and Ke (2017)
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http://library.seg.org/doi/abs/10.1190/tle36050423.1

Geomechanical model (97-14)

Max modelled

around 0.55 m

subsidence (97-14)

Published in TLE by
Rgste and Ke (2017)
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http://library.seg.org/doi/abs/10.1190/tle36050423.1

Time Shifts (97-14) @BCU

Model indicates less
depletion than seismic
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Published in TLE by
Rgste and Ke (2017)



http://library.seg.org/doi/abs/10.1190/tle36050423.1

Time Shifts (97-09) @BCU
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http://library.seg.org/doi/abs/10.1190/tle36050423.1

Time Shifts (06-14) @BCU
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* Summary




Summary

« Overburden geomechanical changes:
— Occur for all fields

— Detected as 4D seismic time shifts

* Time shift workflow:

— Useful for updating reservoir model

— Indicates R,,,; = 15 for overburden
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