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LEAP - RE project
WP9 - Geothermal Atlas for Africa

Location and characteristic of low to high
enthalpy geothermal resources for the
development of African electricity production,
plus a range of direct heat/cold wuse

applications
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EURICA ENERGY VILLAGE GEOTHERMALATLAS
FOR AFRICA

Europe & Africa cooperation, from Long-term programme for

grid digitization to sustainable achieving renewable erergy self- Mapping geothermal resources

energy for all sufficiency at the local level for the elopment of African

i production and for

GEOTHERMAL VILLAGE

Smart/off-grid Geothermal stand
alone, cascade-use systems

LEOPARD PURAMS RE4AFAGRI

Micro-grid technology fora Productive Use in Rural African Renewable Energy for African
widespread use of renewable Markets using Standalone Solar Agriculture: Modelling Excellence
energy sources in Africa and Robust Business Models

SETADISMA

Sustainable Energy Transition and
Digitalization of Smart Mini-Grids
for Africa
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WP9 - Geothermal Atlas for Africa

Location and characteristic of low to high
enthalpy geothermal resources for the
development of African electricity production,
plus a range of direct heat/cold wuse

applications
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Development of a decision-making tool to define which is the best system for the exploitation of geothermal

resources in terms of thermodynamic performance , economic costs and environmental impacts
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Thermodynamic performance

Electricity

Production

Evaluation of wide range input, it has oo
eparator

been obtained a network of output
conerning system sizing and resource
condition (Installed Power, heat level,
T Moy Xouw----)- Interpolating the

obtained ouputs enables us to

generate metamodels. Geothermal
Resources
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Thermodynamic performance
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Thermodynamic performance

Electricity
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Thermodynamic performance

Evaluation of wide range input, it has
been obtained a network of output
conerning system sizing and resource
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[1] Turton, Richard. Analysis,
Synthesis, and Design of
Chemical Processes. Upper
Saddle River, N.J: Prentice Hall,
2003.

Methodology

Economic cost

Data collection and economic correlations regarding the energy
systems sector, for the surface plant, and economic correlations
for other necessary elements such as geothermal wells:

Equation for the purchase cost of the equipment,
ambient pressure

log1oCp = K; + K; logyo(A) +K3 [log,o(A)]?

Equation for the Pressure factors C,,C,, Cs = correction parameter C _l G eoth erma I WEI IS I—

K,,K, , K5 = correction parameter K

A = capacity or size of the equipment

— 2
logio By = C1 + G log10(P) +C5 [logqo(P)] P = Pressure level [bar gauge]
E - f h B d I f IZP:)'EI%IRI;\IIB'[I(;I‘;Ah{J}O:Hr&;ﬂrﬂggVIﬁoNMENTAL STUDIES E ROUt|edge
quation for the Bare module factors F,, = Material factor htps/dororg/10.1080/00207235 20211905309 Taylor & Francis Group
— 0 _ 0 )
Cpm = Cp * Fpm = Cp * (By + ByFuFp) B,, B, = Correction parameter B ARTICLE (W) Check for updates

Feasibility study and economic analysis of geothermal well
drilling

Economic Cost

Moein Shamoushaki, Daniele Fiaschi, Giampaolo Manfrida, Pouriya H. Niknam
and Lorenzo Talluri

Department of Industrial Engineering, University of Florence, Firenze, Italy

sum of costs over lifetime
sum of electrical energy produced over life time

LCOE =
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Environmental impact
Life Cycle Assessment approach. ISO14040 and ISO14044 standard
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LCA FRAMEWORK

No available correlation between system and environemntal
impact

Different systems need different LCI

No many available inventories
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LCA FRAMEWORK

Environmental impact

Life Cycle Assessment approach. ISO14040 and ISO14044 standard

 No available correlation between system and environemntal

impact

 Different systems need different LCI ]

« No many available inventories .
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Work progress....

Thermodynamic Metamodel Econon.uc
model evaluation

Environmental
evaluation
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Validation of
metamodel

thermodynamic

Qualtra is an ORC system of 10 MW.
The geothermal resource condition are:
Toeo= 180°C; mye, = 32.9 Kg/s; X, = 1

Bagnore is an Flash power plant of 60
MW (three turbine of 20 MW). The

geothermal resource condition are:
Toeo= 155°C; my,, = 118.4 kg/s; Xp, = 0

geo

Chiusdino is a Dry Steam Power plant
of 20 MW. The Geothermal resource
condition are:

Tgeo=299°C; my,,

=117.6 Kg/s; Xge, = 1
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Real case |Metamodel| Error
Power plant
name
[MW] [MW] [%e]
Pow(e)rlfcla“t "l Qualtra 12.7 12.9 1.57%
Power plant - o
Flash Bagnore 22.7 22.1 2.64%
Power plant - .1
Chiusdino 22.3 23.035 3.30%
Dry steam
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Results / Preliminary Results - 2

Evaluation of environmental impact

High Temperature Heat Pump Absorption Refrigeration System
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* Development of a decision-making tool for finding the best solution for exploiting the
geothermal resource with respect to thermodynamic, economic, and environmental
performance indicators

* The metamodels of the power plants have been validated

* The environmental model has been completed for medium and low enthalpy uses
Next steps..

*  We are working on the metamodels of HTHP and HE for different target uses

* Economic evaluation of different systems

* The environmental model of the wells and power plants is in the process of data collection for

the development of the final model. [University College of London]
i
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