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Motivation - Scaling

Solubility is dependant on:

1. pH
2. Pressure
3. Temperature

4. Salinity
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equilibrium
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Motivation — Degassing & Corrosion ST
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Gas solubility mainly controlled
by pressure and temperature

Brine loses water column
pressure as it rises through the
production well

Formation of a free gas phase
leads to carbonate scaling

and corrosion by CO, and \
H 28 WANNER ET AL., 2017
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The Ildea

@ Using Al to control the
occurrence of scaling
and degassing

@ Control of possible
mineral separation of
valuable elements

bypass on small volume stream

@ Increased AT for
cascade use and
heightened heat
extraction efficiency

80-130°C
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Digital Twin
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The Concept

Hardware-Twin

Digital-Twin
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Hydrogeochemical
sampling

Database
development
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Hardware-Twin ﬂ(".
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@ Demonstrator for continuous geochemical monitoring

® Coupled directly to the power plant Y } ' |
: ][ : J'.@"«
® Experimental adaptation of power plant = ?is
parameters (e.g. temperature, pH, pressure) | i
i
— On-site degassing, scaling, and |
corrosion experiments
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Intensive hydrogeochemical sampling ﬂ(".
2 Hydrogeochemical sampling campaign

® Fluid analyses of the geothermal brine include
major elements, trace elements, common
Isotopes and gas phase

® Solid analyses of suspended particles and
scaling via SEM, XRF, XRD....

° o -
0o . . -
@ I =) Hydrogeochemical data for »®
_ Jl deterministic modelling L |
— ﬁ_?_u;l,.‘-A_J,J-J-J_LJ._JL:A_,&_,‘J,:NJl
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Thermodynamic databases e

®mValidation of thermodynamic data

® For details refer to the poster of S

Michael Trumpp and his pitch in | | 1.
today’s poster session NS

Boehmite

]~ Geothermal.dat
—— YMP.dat

® Compilation of a valid thermodynamic =
database

4 Castet (1993)
+ Bourcier (1992)
Bénézeth (2014

Molality Al [molil]
w &
Molality Ca [mol/l}

T R )
soomra>ms BRER
x

"H Sl —> Improvement of deterministic I R

— calculations and models
e B
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Digital-Twin

@ Deterministic modelling

% For-loops of the

for bb

1:bbb

%
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several sensitivity analyses calculated via IPhreeqC
numbre of pressure sensitivity steps

® Deterministic adaptation of power plant - 725 £ o s e e
parameters (temperature, pH, pressure) e LI U R o

' 3.7.3-15968\database\1llnl.dat"']); % pathname to IPhreeqcCOM

iphreeqc.ClearAccumulatedlLines;
iphreeqc.AccumulatelLine ('SOLUTION 1');

. MOdelllng Of degaSSIng’ Scallng’ and iphreeqc.AccumulatelLine (['-units ' con]);

iphreeqc.Accumulateline (['-temperature ' (num2str(...

corrosion potential

— Establishment of a huge dataset
to train the artificial intelligence
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struct.Temperature))]);
iphreeqc.AccumulateLine (['-pH ' (num2str(struct.pH))]);
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Implementation of artifical intelligence ﬂ(".

Use results to
train Al

Safe analytic cost

Compare hydro-
geochemistry

Model hydrogeo-
chemistry with live
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Summary -\\J(IT

® We have a mobile tool for experiments to determine the most important
parameters for scaling

® |[dentify key parameters in hydrogeochemical analyses using Al to reduce
analytical costs

@ Increase the productivity and efficiency of geothermal systems by controlling

scaling and degassing processes with MALEG All.
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Thank you for your
Kind attention

Poster pitch today at 12:04 about the
development of thermodynamic
databases
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