


Demonstrations and Applications

Reservoir Characterization at the Avant Field, Oklahoma

Tensora’s deformation measurements
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have begn used at shallow 'depths to 300 0.002
characterize  the  properties  and 200
geometry of a reservoir in Oklahoma £ 100
during water injection. The reservoir is g 0.001
located at a depth of 530 m, but our S °
sensors are located at a depth of 30 m -100
(Figure 2). 200, 100 ] nfg?hrs)3oo 500 °
The hydraulic diffusivity, as well as the .

. ) ) Reservoir Pressure
distanceto boundaries of the storage unit TR WS N2 WG Inecton Rate
were characterized using deformation 500
data obtained at a single, shallow S 400
location. The results agreed with AVN2 § 300 0,001
independent estimates from pressure %200
and borehole core data. 31 g 100
This could be a powerful and Bartlesvile Sand 500 m 0 100 200 300 500 °
cost-effective tool for characterizing and time (hrs)
evaluating poorly understood reservoirs Figure 2: Reservoir pressure and. shallow .deformation signals

) ) o produced by water injection into oil reservoir.
before large investments in CO2 pipeline
infrastructure and Class VI injection wells.
Leak Detection
—— We have demonstrated that deformation
1km o monitoring at shallow depths may be used to
. o . 2T e - understand pressure changes deep underground.
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Figure 3: Production well discovered using strain tensor.
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Leaks will produce changes in uid pressure in
both the reservoir and overburden - indicating
deformation monitoring could be a valuable
monitoring tool.

Measurement of the strain tensor may allow for a
reliable estimate of the location of a change in
pressure at great distances from the sensor. This
was demonstrated through a blind test, where we

B © |o] | were able to determine the presence and location
AVN2 o , . .
of an operating well installed over 1 km away with
no prior knowledge of the existence of the well.
31
, The well was located by plotting the orientation of
Bartlesville Sand 00 m . .
the strain tensor (Figure 3). Leaks are expected to

produce similar signals, making strain tensor
monitoring an invaluable tool for geologic storage.
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