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»At the beginninginSARvasconsideredanimortant tool to provideground
displacemeninformation over largeareasfor buildingsafetyassesmenand
environmentalmonitoring

»In the last 10 yearsit has been recognisedthe value of this layer of
iInformation for reservoirmonitoringand medeling

»Especiallyn secondaryrecoveryphase
whenlot of unknownsplayarole in o
definingthe best preductionstrategy

oooooooooooooooooo
Esri; DigitalGlobe. GeoEye. i-cubed, USDA, USGS. AEX,
Getmapping, Aerogrid, IGN. IGP, swisstopokand the GIS User
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Type Principle Product Precision
Dlr,]SAR comparison of 2 images, Deformation map Centimetric
(690s) interferometry
- stack of radar images - Permanent Scatterers (PS)

PSINSARE ) : o : : . :

(min 20), multi with time series of displacement | Millimetric
(1999) . )

interferometry for each point
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PS: A7T7K4 coher.: 0,92 vel.: -11,76 v_stdev: 0,37 Lin.Regr.: -11,76
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& Reservoir Monitoring and modelin
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A surface displacement data can provide valuable information about
reservoirgeomechanic®€ehaviour

A Different information canbe extracted
0 Reservoipressurevolumechanges

o ldentificationof fault-fracture reactivation
o Elastionodelcalibration
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Geomechanlcal Model
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From Reservoir to Surface
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Volume/Pressure changes

estimation




S Producing Reservoir Characterizati
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»Followingthis methodologywe can infer volume/pressurechangesand then the
relative permeability

METHODOLOGY
From the surface deformation we estimate the volume changes in the reservoir

Volume changes are converted into pressure changes

The inferred pressure filed can, then, be used to get information apoarheability
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We construct alinear equation systemrelatingvolumechangew(t)to deformation

observationsu(t) u(’[, X) = q \:(t, y)
v(t,y)¢O

With inequality constraints

Where the coefficientsof the matrixY representthe D NS Swyidlién relatingsurface
deformationat locationX to volumechangesat locationy.

ThisD NB Suw/iclién dependson the geometryof the reservoirand on the Poissof &
ratio of the medium,in particular.

Y u
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Reservoir discretization

» Itis assumed that the reservoir volume Hasen discretizednto a 3D configuration of grid blocks. Each
grid block withinthe reservoir can undergo a fractional volume change tduehangesn fluid pressure
induced by production.

I-th grid elemént
DNBESYy Q3




S From volume changes to pressure chan
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direct elastic relationship

ap(t) = bv(t)

Where [ isthe compressibility
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» To validate the suggested methodology a synthetic test has been
performed

A Eclipse has been used to infer the space/time evolution of
the pressure filed at the reservoir layer which is 1500 m depth

A The pressure model has been used as inpufMoaqusto
generate the surface displacement field

A Displacements have been inverted into volume/pressure
changes at the reservoir layer
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DV Abaqus 01-Jul-0083 DV inversion 01-Jul-0083
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