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Introduction sovoe 2021 (8
Why Go Geothermal?

Zero GHG Emissions
Environmental responsibility and energy diversity in overall energy mix
Vast and consistent base load energy resource
Suitable and aplicable to every country

Renewable energy source as long as the earth exists
Provides electricity, heating and cooling

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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Hydrothermal Geothermal Resource

LY/ / rain ¢/, \E spring

Preconditions

onset of boiling

A large heat source

cap rock

C

permeahle rock
= | - =

heat cunducﬂun I f

W | hasemuntruck

A permeable reservoir

A supply of water
An overlying layer of impervious rock

A reliable recharge mechanism

DiPippo, Geothermal Power Plants, Fourth Edition

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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Geothermal site sonoe 2021 (5

Interdisciplinary

dttps://people.uwec.ed u/piercech/210webs/renewable/geothermal.htm

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037




Lindal diagram

Geothermal energy application

230

MNote: Temperatures in ©C

Electric
Evaporation of highly conc. solutions; ammonia absorption refrigeration

Digestion in paper pulp, Kraft

Heavy water by H2S process; drying of diatomaceous earth

Fish meal and timber drying

Alumina by Bayers process

Food canning; drying farm products at high rate
Evaporation in sugar refining

Salts extraction by evaporation & crystallization
120

power

130
Fresh water by distillation )
Multiple effect evaporation & concentration

Drying & curing light aggregate cement slabs

Drying of organic materials, seaweed, grass, vegetables;
Wool washing & drying
Drying of fish stock, intense de-icing

Space heating, incl. greenhouses
Refrigeration by low temperature
Animal husbandry, greenhouse space & hotbed heating

Mushroom growing
Soil warming, balneological baths
Swimming pools, biodegradation, fermentation

Warm water for year-round mining in cold climates, de-icing
Aquaculture

110

60

30
20

FIGURE I.1 Modified Lindal diagram showing applications for geothermal fluids.

DiPippo, Geothermal Power Plants, Fourth Edition
- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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Lindal diagram

Geothermal energy application

Power generation from dry/flash steam (high limir)

Finc extraction

Boric acid ore processing

Evaporation of highly concentrated solutions
(Saga) salt crystalization; dryving distomaceous earth
Absarption refrigeration (high limir) o
Power generation from dry/flash sieam (low limir); alumina production via Bayers process /z \
-t Extraction of sals by evaporation & crystalization; fresh water by distilation y \
120 | Power generation (binary) - high limit; concentration of saline solution

SATURATED STEAM

Enhanced heap leaching [Au] (high limir): lithium extruction | 110
\ / Seawater desalination by thermal distilation (high limir)
Pre-heating iron ore concentrate shurry (high limir); district heating (high limir)

Enhanced beap leaching | Au| {low limir), absorption refrigeration (fow limit), intense de-icing operations
Pre-heating iron ore concentrate slarry (low [imif), enhanced heap leaching [Cu]; district heating (fow limir)

Seawaler desalination by thermal distilation (fow limir)

WALV A\ LOH

Warm water for year-round mining in cold climates; de-icing
District heating & cooling with ground source heat pumps
Space heating & cooling with ground source heat pumps

Lindal Diagram for mining, Patsa 2015.

https://isleofrocks30.com/the-lindal-diagram-an-overview/
- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037




Types of geothermal power plants sonec 2021 (N

Flash Steam Power Plant

https://people.uwec.edu/piercech/210webs/renewable/geothermal.htm

Flash Steam Power Plant

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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Types of geothermal power plants Seool 207

Dry Steam Power Plant

.';::::q

https://people.uwec.edu/piercech/210webs/renewable/geothermal.htm

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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Types of geothermal power plants sonoe 2021 (5

Binary Cycle Power Plant

https://people.uwec.edu/piercech/210webs/renewable/geothermal.htm
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Types of geothermal power plants
ORC Binary Cycle Power Plant

https://www.turboden.com/solutions/1052/geothermal
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Potential issues with EGS

Site specific

Too low brine temperature
Long distance to power grid
Long distance to heat demand
Contaminated brine
Corrosion and scaling

Induced seismicity

Societal acceptance

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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Geothermal site development

Development Stages

1* phase 2™ phase 3" phase q" phase 5" phase
POWER PLANT POWER PLANT
PERMITTING EXPLORATION DRILLING CONSTRUCTION OPERATION
Permitting related to Drilling of full-size Drilling full-diameter Complete power s  Operation labor
discovery activities wells to establish wells to develop plant engineering *  Power plant

Reconnaissance and
non-drilling
exploration activities
Drilling smalk
diameter holes
(temperature
gradient, slim hole,
core hole)

presence of viable
resource

Stimulation of and
EGS resource
Installation of field
gathering system for
wells drilling

Testing to establish
power sales and
geothermal pumping
requirements
Obtaining utilization
permits for field
completion and plant
construction
Engineering to
establish cost and
perforamance of the
plant

necessary field
capacity (if
necessary)
Stimulation (if
necessary)
Complete
development of well
field (including any
stimulations)
Complete installation
of field gathering
system

installing the
geothermal pumps

associated with plant
construction
Transmission lines
and/or substations
construction

Plant construction
Start-up activities

maintainance
Field maintainance
¢ Surface
equipment
(exchanger,
turbine,
generator,
condenser,
pump, pipes)
Production pump
Wells
Makeup water
Royalties
Taxes & insurances
Power sales (under
influence of resource
temperature decline)

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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Geothermal site development

Project capital costs

PROJECT CAPITAL
COSTS
1
I |
Eaplo Well field Field gathering | Power plant )
and Permitting system
|
I [ ]
= - r—fa\ —
. Surface
Drilling Non-drilling ] [ Drilling j NO"“’""'"EJ 1T ot —  Permitting
L M ——
8 ™ ™) o ™ it ™ r :
:Emall- Production Geothermal e
Diameter - Leasing o — Permitting — R — engineering, home
wells \ 5 7 | % J b \__office, startup /
d - - T I ) il iy Equipment )
Full-sizewells | Permitting Injection wells | H Stimulation 1 Other costs | (heat exchanger,
% &, TR J s Y, turbine, generator,
(" Non-drilling e Y \_condeser, pump) /
1 exploration — Other costs ]
\___activities / — Installation
—,

Stimulation
N ——
P}
Testing
, A e

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037 13
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Possible solution
DMT

Decision making tool within MEET project

Evaluation of different energy transformation options
* only electricity

* only heat
e CHP

Technical, financial, ecological and societal aspects

Provides output that can be used for determining best geothermal potential
utilisation

Provides grades for different options using MCDM built-in module

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037 14




DMT

Concept and main features of the DMT

f
Input data: 2
Geographic kacation, New EGE or EGS upgrade or sxtension on chosen existing sites; Prefemed technology; Known o @
Eonomic das ete. u
ser
| |
Internal data on:
Technoiogy detais: *  EnWronmental festures
*  Only heat, *  Marker daa electricty and haat price) Form atin
¢ Onlyelearicity +  Exiting geothermal hest Potential o -ﬂm:
= Elextrity and hest = Society festures data
»  ORC features *  legsatve features
*  HENfeRumes e
B
GeogAphic Geographic Geographic ‘Gaog e phic Technology: *
ncation: liocation: location: masoA oRE,
Eapamad Expectad Expecred e HEX
Esvirenmental market REpu ATy peoingical Production ‘_
impact impact impact Taanuras made Forecasts
-
Distance from: Possible usage:
By grid apricuiters, toeristc S —
Hest network WAITE COMITA R | W TR
Cooingwate mdeprmng heak B
A of internal and external data
Mathematical model

y

Output data:
LCOE, LCOH, NPV, IRR, produced heat andfor electricity-.

v
[m=] /5]

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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D MT school 2021 ESCRS
DESCRIPTION OF TOOL CONTENT AND PURPOSE

It is crucial to develop satisfactory level of support that can be used for
every site of interest and for different ways of geothermal energy

exploitation

Combines technical, economic, environmental and social aspects of
geothermal projects and therefore, provides background for a
comprehensive assessment of Enhanced Geothermal Systems, EGS projects

Can be used for obtaining economic criteria like IRR (Internal Rate of
Return), LCOE (Levelized Cost of Energy) and NPV (Net Present Value)

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037 16
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DMT School 2021 £EEES
DESCRIPTION OF TOOL CONTENT AND PURPOSE

Most of the input parameters that can be exactly monetarized have option,
either by default values or user specified

Other parameters that are hard to monetarized, such as social acceptance,
environmental aspects and others are taken into account in last stage of
grading of specific EGS project using multiple-criteria decision-making
(MCDM) approach that enables comparison between several approaches
and/or different sites

MCDM also allows user specific attitudes (subjective goals) by putting
different weights to specific influencing factors

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037 17
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School 2021 SEESS

DMT
DESCRIPTION OF TOOL CONTENT AND PURPOSE

Focus is switched from modelling and exploring geothermal potential in
different locations to modelling above surface phenomena

In this way better approach to assess energy transfer from its geothermal
source to final users is allowed

Tool is modelled in MATLAB
Executable version (standalone)
MATLAB version for further research

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037 18
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Flowchart of DMT modelling approach

1. Definition of
research topic

l

2. |dentification of
system for model

'

3. Data collection and
analysis

8. DMT practical test

YES

4, DMT model
development

Z
4

5. Results analysis

5. DMT functions/modules
and applications
development

* NO

Satisfying?

6. Verification of DMT
functions/modules and 7. Validation of DMT Satisfying?
applications model
Satisfying? YES

10. Conclusions and
recomendations
based on results from
model

19
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DMT

Flowchart of DMT modelling approach

1. Definition of
research topic

'

2. Identification of
system for model

:

3. Data collection and
analysis

s

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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DMT

Flowchart of DMT modelling approach

4. DMT model YES

development

fé

5. DMT functions/modules
and applications
development

* NO

Satisfying?

6. Verification of DMT
functions/modules and 7. Validation of DMT
applications model
Satisfying? YES

21
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Flowchart of DMT modelling approach

‘ Y
8. DMT practical test
NO YES
]
L J
9. Results analysis
NO
lidation of DMT
model
YES YES

10. Conclusions and
recomendations
based on results from
model

22
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DMT — production modes

Only heat production mode

»

.

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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School 2021 (CSEEES

23



DMT — production modes

Only electricity production mode

|

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037

24



DMT — production modes

CHP production in series - topping production mode

-}

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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DMT — production modes

CHP production in parallel

3 \

]

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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DMT
APPLICATION LAYOUT

4| DMS TOUGE application
DMS-TOUGE Description

= o
Scenario definition  INPUT parameters  Performance mefrics results  Economic metrics results |MCDI|I ' Decislon

ANNEET

Multi-sites €EGS Demonstration

Description  This application has been made as part of the Horizon 2020 MEET Project. The purpose of the application is to
Jfacilitate the decision making process regarding the investments in geathermal projects. The decision maker
(DM) can use this application to estimate, evaluate and calculate project’s levelized cost of energy (LCOE), Net
present value (NPV) and other costs and benefits based on the entered reguired data.

The "Scenario definition” tab is the mandatory starting peint and is used to define the scenario, i.e,, the user
defines basic information about the potential geothermal project (project name, lifetime, duration of each
development phase, location of the site etc ). When all the information, parameters are given on this tab, user
proceedes to the "INPUT parameters” tab.

The "INPUT parameters"” tab is an interface to other sub-applications since this main application DMS-TOUGE
is based on separate modules that are joined via mutual interface. User should apen all the sub-applications by
clicking the push button for each sub-application. When clicked the required data hawve to be entered or the
default values are used instead. Each sub-application performs certain operations on this data and forwards
them to the main application. Those input parameters are later used in calculation of main economic indices.

X

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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DMT

Scenario definition

4 DMS TOUGE application - o X

DMS-TOUGE Description Scenario definition INPUT parameters | Performance metrics results  Economic metrics resulls ! MCDM Decision
Project description

Name of the project; |

Description of the project:

Lifetime of the geothermal project:| 0 years
Project sitearea: |urban v

Project siteterrain: |flat v |

Country:

average
.

Price scenario:  low s/

.'-..

|« high

=

Time resolution: yeary ( JIl) monthiy

Start of the project: 01-01-2019 | ~ |

Duration of phases

Permitting 2
Exploration 2

Drilling 2

Construction of power plant 2
Operation 0

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037 28
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INPUT parameters

"4 DMS TOUGE application - m| ¥
DMS-TOUGE Description | Scenario definiion | INPUT paramelers  Performance metrics fesulls | Economic mefrics results | MCDM  Decision |
Site geological features ) f i

Geothermal fluid properties Iy

| End user option | 7

| . Geothermal power plant f“

| Technology details and costs | f .

Financial parameters | &)

[ Incentives )

Environmental impact

Prepare data and forecast

4 Financial Analysis )

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037

Geotherm
school 2021

al Winter

29



thermal Winter_g ©
D MT GeoSchool 2021 &
MCDM module

Criterion Description Unit
Xi 1 Installed capacity p.u.
Xi,2 Equivalent heat flow m?2/h°C
Xi,3 Theoretical maximum efficiency %
Xi4 Geothermal gradient °C/100m
Xi5 Fluid temperature at the wellhead °C
Xi6 Corrosion and scaling -
Xi 7 Distance from the grid km
Xi 8 Load factor -
Xi,9 Environmental impact Average of all sub-criterions
Xi 10 Social impact Average of all sub-criterions
Xi, 11 sLCOE p.u.
Xi 12 Global efficiency %

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037




DMT
MCDM module

[#] DMS TOUGE application — O x
DMS-TOUGE Description  Scenario definition | INPUT parameters | Parformance metrics results | Economic metrics results  MCDM

This tab represents the mulfi-criteria decision-making (MCDM) analysis. The MCDM is a sub-discipline of operations research that explicitly evaluates muttiple conflicting
criteria in decision making. MCDM is concerned with structuring and solving decision and planning problems involving multiple criteria. The purpose |5 to support
decision-makers facing such problems. Typically, there does not exist 2 unique optimal solution for such problems and it is necessary to use decision-maker's
preferences to differentiate between solutions. Conflicting criteria are typical in evaluating different oplions.

Weighted sum model (WSM) is the best known MCDM method for evaluating a number of alternatives in terms of a number of decision criteria. In general, suppose that
a given MCDA problem is defined on m alternatives and n decision criteria. Furthermore, let us assume that all the criteria are benefit criteria, that is, the higher the
values are, the befter it is. Next suppose that wj denotas the relative weight of importance of the criterion Cj and aij is the performance value of altlernative Ai when it is
evaluated in terms of criterion CJ. Then, the total (.e., when ail the criteria are considered simultaneously) impertance of aiternative Al denoted as AWSM-score, Is

defined as follows: .
AVBEsm = Y way, foré=1,%%...,m
3=l

| Criteria description |4—

Option 1 Crplion 2 Option 3 Option 4 Option 5 Option & Option 7 Option & Optic ‘Weight
criterion 1 0 0 0 0 0 0 0 1 Choose |«
criterion 2 0 0 0 0 0 0 i 0 2 Choose |+
critenon 3 0 0 0 0 0 0 0 0 3 Choose |~
criterion 4 i 0 0 0 0 0 0 0 4  Choose |+
rlterion 5 0 0 0 0 0 0 0 0 5 Choose |+
criterion 6 0 0 0 0 0 0 0 0 6 Choose |=
criterion 7 0 0 0 0 0 0 0 0 7 Choose |«
criterion 8 0 0 0 0 0 0 0 0 3 Choose |~
criterion § 0 0 0 0 0 0 0 0 9 Choose |~
criterion 10 0 0 0 0 0 0 0 0 10 Choose |«
criterion 11 0 [} 0 0 ] 0 0 ] 1 Choose |~
criterion 12 0 0 0 0 0 0 0 0 12 Choose |~

FINAL 0 0 0 ji] 0 0 0 0
4 3
Evaluate |

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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MCDM

Energy projects planning

Balanced techno-socio-economic
evaluation = difficult to accomplish
because of many conflicting criteria and
their interactions

Rational decision-making (DM) in energy
supply system is difficult and complex

Multi-criteria decision analysis (MCDA) -
operational evaluation and decision
support approach suitable for addressing
complex problems featuring high
uncertainty, conflicting objects, different
forms of data and information, multi
interests and perspectives

Complex interactions of energy system

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037

school 2021 "
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MCDM

MCDA process in energy decision-making

Establish decision goal
. J ) »
7
Formulation of
alternatives
|
7
Identification of criteria
J
7
Assigning the criteria
scores
i I
7

Ranking of the alternatives

Optimal usage of
geothermal energy
‘ 1)
7

ectricity
generation/Direct

usage/CHP

| 7~
28 different criteria
[ .
7
Analytical hierarchy
process (AHP)
7

Ranking of the alternatives

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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Criteria selection

eEfficiency
eCapacity factor

¢ Investment cost; O&M cost
e Net present value (NPV)

eAvoided CO2 emissions
eLand use

/

Technical
.
/

Economic
.
/

Environmental
.
/
Social

N

/ \

e Social acceptability
e Job creation

Typical evaluation criteria of energy supply systems

Geothermal Winter

sSchool 2021

epermeability A
Geological setting ePorosity
\ y,
-
eEfficiency A
Technical eCapacity factor
U )
4 2\
¢ Investment cost; O&M cost
Economic * Net present value (NPV)
. ------
\ y,
4 2\
eAvoided CO2 emissions
Environmental elLand use
. ------
- Y, J
( h - — N
e Social acceptability
Social ¢ Job creation
. ------ )
(G J

Typical evaluation criteria of geothermal energy project

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037

Decision makers are often faced with multiple quantifiable and non-quantifiable criteria

-
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Analytical Hierarchy Process

Provides objective mathematics to process the inescapably subjective and
personal preferences of an individual or a group in making a decision

Synthesizing criteria method that calculates ratio-scaled importance of
alternatives through pairwise comparison of criteria, sub-criteria and
alternatives

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037 35
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Analytical Hierarchy Process

Decomposition of a complex problem into a hierarchy (consist of several
levels)

.
1 L L
GDEII =1 E’E.l 1 nee E'E.J'l
I
fp1  Opz 1
Criteria -
Subcriteria
1
Importance weight
P gh iValue explanation
. value, a;;
Alternatives —
1 Two factors are equal in importance
2 1= factor is equal to weakly more important than the 272 factor
3 1< factor is weakly more important than the 272 factor
4 1= factor is moderate to strongly more important than the 272 factor
5 1= factor is strongly more important than the 24 factor
& 1# factor is strong to very strongly more important than the 2~ factor
7 1st factor is very strongly more important than the 2~ factor
8 1= factor is very strongly to extremely more important than the 274 factor
El 1+t factor is extremnely more important than the 202 factor
19, 1/8, ..., 12 The reciprocal number expresses an opposite judgment

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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AHP SURVEY

CREATED CASE STUDY

28 criteria (influencing factors) were accounted
3 different alternatives — only electricity, direct usage and CHP
6 different points of view

Research Small- and
and medium-
technology sized
Educational organistaion enterprises Local
Industry institution (RTO) (SME) community

Number of

respondents

(persons) 4 10 7 13 1
Number of

respondents

with CR <

0.15 4 9 5 13 1
Consistency

passing

ratio (%) 100.00 90.00 71.43 100.00 100.00

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037

Other

100.00

TOTAL

37

34

91.89
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AHP SURVEY
CREATED CASE STUDY

-
i Potential geothermal site assessment
and selection
CRITER 1 —
Geological setting Technalogy Economy/Finance Society Ernvironment
o
I 1 I I
H Permesbility Capacity factor =LOOE fsLCOH Job crestion H L=nd uze
Ll s Deployment Social Ll g
BoTosiy duration NPV [EAA) acceptability Nois=
& ) Prosimity to the N || Avoided CO,
ESEnvoir type erid apital cos i
SUBCRITERA =] L. IRcs=non H Global efficiency O&M costs H Protected aress
wolume
Reservoir Ll Wellhead Discounted Ll Potential
temperature temprature payback pericd seismicity
) Support Conflictwith
e | == =
subsurfaceuses
L Fluid heat Ll Injection
capacity tEemperature
~
ALTERNATIVES —] Electriciy Direct use of CHP — combined
production geothermal energy heat and power
S
~
Educational Research and technology Small- and medium-sized
Point of view =} Indust et ik il . Local communt Other
‘ v ‘ institutions ‘ organisations (RTO) enterprises (SME) ity
T

38
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AHP SURVEY

Results
Industry

Geological
setting
0,60000

0,40000
Environmental 0,20000Q

Technology

0,0000

Economy/Financ

Society .

SME

Geological
setting
0,60000
0,40000
E“V'r‘;rl‘me”t 0,20000 Technology
0,0000

Economy/Fin

Society Ance

Educational institution

Geological setting
0,60000

0,50000
0,40000
0,30000
Environmental 0,2000
0,100
0,000

Technology

Society Economy/Finance

Local community
Geological

setting
0,60000

0,40000

Environmenta

Technology

Economy/Fina

Society ce

Environmental

Environmenta
[

Society

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037
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RTO

Geological setting
0,60000

0,50000
0,40000
0,30000
0,200¢0 Technology
0,1Q000
0,00%00

Society Economy/Finance
Other
Geological

setting
0,60000

0,40000
0,20000 Technology

0,000

Economy/Fina

nce
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0,2000

0,1800

0,1600

0,1400

0,1200

0,1000

0,0800

0,0600

0,0400

0,0200

0,0000

AHP SURVEY

Results

Comparison of the sub-criteria level by institution group (global weights)
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Other
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O2W

Methodology for an economic evaluation of end-of-life conversion

Comparison of different options for

geothermal energy exploitation

Comparison of petroleum asset converted
in a geothermal asset which produces

energy
Use of already developed hydrocarbon

reservoirs with high temperature and
water-cut

Avoiding the capital cost by using existing
infrastructure

Avoiding the cost of deccomissioning of oil
and gas wells
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Methodology and scenarios

Input data for each scenario

Properties of geothermal fluid and reservoir
Geographical location of the wells

Energy demand

CAPEX & OPEX

Emission factors

Share of each fossil fuel in total fossil fuel energy generation for each EU
country
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Comparison of the scenarios based on
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Multi-sites £G5S Demonstration

- This work was performed in the framework of the H2020 MEET EU project which has received funding from
the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037

és géothermie

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792037



	Site-specific environmental and economic assessment of EGS using DMT
	Introduction
	Hydrothermal Geothermal Resource
	Geothermal site
	Lindal diagram
	Lindal diagram
	Types of geothermal power plants
	Types of geothermal power plants
	Types of geothermal power plants
	Types of geothermal power plants
	Potential issues with EGS
	Geothermal site development
	Geothermal site development
	Possible solution
	DMT
	DMT
	DMT
	DMT
	DMT
	DMT
	DMT
	DMT
	DMT – production modes
	DMT – production modes
	DMT – production modes
	DMT – production modes
	DMT
	DMT
	DMT
	DMT
	DMT
	MCDM
	MCDM
	Criteria selection
	AHP
	AHP
	AHP SURVEY
	AHP SURVEY
	AHP SURVEY
	AHP SURVEY
	O2W
	Methodology and scenarios
	Methodology and scenarios
	Q & A
	Thank you very much for your attention

