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Introduction

A The S4CEO0s project

U Advance fundamental and applied
science to lead to reliable
assessment of environmental risks
related to geo -energy operations

U Development of relevant
Instrumentation on field sites

U Gather data from field sites to use
them for quantification and
mitigation of the environmental
Impact

induced-seismicity, wa uality)

Flgurel SACEoperations in four fleld S|tes

related with  carbon capture and
sequestration (CCS),enhanced geothermal
energy production (EGT)and end with the
mitigation of the environmental risks
associatedwith theseapplications

Assessment of
and Monitoring

Figure2: Experimental

Comparative
Well Integrity
TeCh nOIOg IeS setup for AEtrials on

AE experimental setup : a planar surface
U 2 AE sensors, AE1l (reference sensor), Copyright 2018 TWI
AE2 Ltd
U AE2 distance changed under same
excitation frequency R——
U Excitation frequency 50kHz, Amplitude _ Jrom

ZOVp_p source
U Sampling frequency 2MHz

Results

U The bigger the distance from the
excitation source the more the amplitude
decreases

U At OV the response from AE1 is shown

U Rest of the curves show the response

from AE2 Figure 3. AE acquisition results from a planar surface.

Copyright 2018 TWI Ltd.

Development of sensing skin for geo

The sensing skin technology
concrete and other
damage .

solid structures, allowing authorities to

U Electrically conductive coat of paint that can be applied
to new or existing structures

U The paint can Incorporate number of conductive
materials, such as copper, making It relatively
iInexpensive

U Based on Electrical Resistance Tomography (ERT).
Electric current Injections and voltage measurements

with electrodes attached to the sensing skin. This data iIs
used to calculate the sensing s k | msgasally distributed
electrical conductivity

u If the s k1 rcanductivity decreases locally, that means
the structure has been cracked or otherwise damaged .

Further work

TWI
Numerical simulations on AE,GW
Lab trials on sample monitoring casings
Feasibility study and applicability of different well integrity monitoring techniques
Haelixa
New tracer surface functionalizations prepared
Testing of those functionalizations a similar setup to improve recovery .
UEF
- Large -scale structures, complex shapes, field testing
UNISA
- Development of 4% order statistics technique to detect low energy -low frequency event (as
possible indicator of fluild movements) in the seismic noise

This project has received funding from the European Un i o rHorigon 2020 research and innovation
programme under grant agreement No 764810 .
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ODbjectives

U Assessment of durability of sensing skinto  monitor durabllity of
cement based plugs for well heads
U Preparation and validation of novel encapsulated of DNA -tracers

to be used as fields tracers
U Demonstration of reliability
S4CE using laboratory studies;
U Assessment of the probability of rapid fluid transport
surface

U Evaluation of the following well integrity monitoring technigues
V Vibration analysis for detecting fatigue damage in injector wells

of gas sensors developed within

INn sub -

VAcoustic emission det ect igamixtarés) ppoducanwgetlsi ngo |[( | 1
V Ultrasonic -guided wave detection of erosion, corrosion

V Acoustic emission detection of cracking in concrete well casing

DNA -based
for fingerprinting fluids

Development of
tracers

Objectives

U Validation of DNA-based DNA protection o
tracers in  oil  reservoir Actualracer and
tracing

U Make tracer suitable for use
In different rocks Figure4: Generaltracerimage Copyright2018Haelixa
(sandstone, carbonate, etc),
or with different ollfield A
fluids R N

U Tracer particle surface has to f \\
be modified and static as . N
well as dynamic tests are S ae

carried out to characterize
the performance

Figure 5. Exemplary breakthrough curve generated in a
corefloodtest (Boisesandstone) Copyright2018Haelixa

-energy applications

IS designed to serve as an early warning system for
respond quickly to

Figure 6: Photographof a sensing
skin applied on plexi-glass Six
stages of cracking are marked in
the photo with red. Copyright
2018Universityof EasternFinland

Figure 7. ERTbased reconstructions corresponding to six stages of cracking
Copyright2018Universityof EasternFinland
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