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Brief history of geothermal energy, Turkiye

Cooking & Health

First thermal law
1920 - 1960 Establishment of MTA
Preparing and renewing hot & thermal water inventory

First geothermal feasibility study, izmir

First geothermal well drilling operation

Kick of MTA-UNDP Western Anatolia, Kizildere-Denizli geothermal exploration project

First high temp discovery @540 m - 198 °C, Kizildere

Establishment of the first pilot geothermal electricity power plant in Kizildere, 0.5 MWe capacity
and the first 1000 m? pilot greenhouse facility. /

Discoveries of Germencik (232 °C) and Tuzla (174 °C) fields \

1960 - 1980

Involvement of first geothermal regulation into the Mining Law
Establishing first geothermal heating system in izmir
First single flash geothermal power plant commissioned in Kizildere with 15 MWe installed capacity
Establishment of the first CO, factory in Kizildere
Commissioned first district heating system in Balikesir, Gonen

» Solving scaling challenges and increasing investments in district heating implementation
Developed heating systems in Afyon, Kirsehir, izmir, Edremit, Bigadic, Salihli, Sandikli, Kizilcahamam, Saraykoéy, Simav, Sorgun ...
Started funding structure for geothermal projects by a state bank

- WGC 2005 held in Antalya
Establishing first private geothermal power plant in Aydin by MEGE
Geothermal law came in force (2007)

Privatization of Kizildere field
Granted 3000 exploration and exploitation licenses /

In 2015 total installed capacity of Turkiye was 614 MWe.

1980 - 2015
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Brief history of geothermal energy, Tiirkiye

Forecasted theoretical potential @ 1990s

» 2.000 MWt
» 1.200 MWe
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Geothermal resources of Turkiye

Nevsehir: 183 °C

S® =

Bingol: 71°C ]

Nigde: 341°C - 295°C

Ankara: 110°C

‘ Van: 104°C I

I Erzurum: 58 °C l

Batman: 83°C » 63 cities have geothermal resources

[ Yozgat: 85 °C |

Afyon: 125°C

» Approx. 415 geothermal fields (>30 °C)
» More than 1.000 geothermal spots

N

Canakkale: 174°C

Manisa: 287°C

Denizli: 242°C _I

Aydin: 300°C

ISL~1 ~ = @

(natural flows, hot springs)

Forecasted theoretical potential today:

60.000 MWt total

» Equal to 60 billion m3/year gas (2020
consumption is 48.2 billion m?3)

» 4.000 MWe is power generation potential

» 400.000 MWe power generation potential
by EGS

Geothermal resources
(natural flow & wells)

0 250
— KM

* Well data
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Current electricity generation installed capa

B Double Flash

® Double Flash / B-ORC

Single Flash

Tripple Fash f B-ORC
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Development of Tiirkiye (MWe)
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Turbine types used in 65 units

in Europe

812 MWe 330,8 MWe 352,8 MWe

20122016 2017 2018

Germany = ltaly = TUrkiye lceland = Hungary = Portugal = Tirkiye Crotia = lceland = Tiirkiye

Source: EGEC Market Reports

Development of World & Turkiye (MWe)
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Source: ThinkGeoEnergy
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Current direct use applications installed capacities

Distribution of direct use applications (MWt) Cities using geothermal for heating

Thermal fluid heating

= Food drying
= District heating

= Geothermal heat pump

— = Cooling
# Thermal facility heating _ 04

+ Greenhouse heating

Cities using geothermal for tourism & health
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Source: IZTECH
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Current cascade applications

Kizildere Zorlu Energy Denizli - Saraykoy 5000*
Dora MB Holding Aydin - Salavath 41.400 m2

Ele“’ic?ty Kuyucak BM Holding Aydin - Ortaklar 49.832 m2

Babadere MTN Energy Canakkale - Babadere 3.000 m2

Salihli Sanko Energy Manisa - Salihli

Thermal | i Kubilay Bestepeler Energy  Aydin - Germencik 65.000 m2
Agnculture tourism Drying | Hydrogeng E o

| | | Tosunlar Akga Energy Denizli - Saraykoy 200.000 m2
*Heating & Aquacul(ure Thermal | <\= ! Mineral & | i Desalination
cooling § health | IN=H!  metal g * House equivalent

extraction

Storage City - Town fdvesion Copmay Production
(ton/day)

Gumiskoy Aydin - Germencik Liquid CO2
Kizildere Linde Denizli - Saraykoy 360 Liquid CO2
Doral Linde Aydin - Kosk 100 Liquid CO2
Dora ll Aydin - Kosk 300 Liquid CO2
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Incentives & supporting mechanism

» Framed under YEKDEM (Renewable Energy »  Establishment of geothermal resourced 10% reduction on the power generation pre-
Resources Supporting Mechanism) Greenhouse Organized Specialization Zones, to license and license application fees the regular

be carried out by our Ministry fee

Valid for the facilities will start generation

between 01.07.2021 and 31.12.2015 » Usage rights of real estate, grassland belonging Land allocation incentives

to the treasury within the framework of certain

Will be applicable for 10 years criteria for entrepreneurs investing in geothermal »  Grid connection priority

- ) ) ) greenhouses . )
Additionally includes using domestic » Tax incentives

supplies incentive for 5 years. » Providing Low Interest Investment and
Operational Loans for Agricultural Production by

D ' ;
Feed-In Tariff  Applicability s Applicability government bank
equipment usage

LD gmit oWh fyears) LSD omvit WD {years) » 50% grant support for greenhouse investments
3.4 10 7 S within the scope of Supporting Agriculture-Based
Investments

Incentives based on State Aids in at varying
rates.

RSM mechanism provided by World Bank

Funding opportunities provided by World Bank

=N=RCHANG=




Energy Data
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Electricity Generation & Installed Capacities by Source

32.7%

26.0%
16.8%
10.6%
I 4%

Hydraulic Matural Gas Wind

13.1%

10.1%
2.0%
7.8%
4,0%
- 3.3%
L% L% 23%
0.8% 0.7% g gag 0.7%

Lignite Impaort Coal Solar Geothermal  Biomass Hard Coal  Asphaltite

B Installed capacity = Production

Breakdown of the External Costs of
Fossil Fuel Use by Fuel Types, 2018

Total:
9.6 billion
EUR/year

m Coal = Natural Gas = Oil

Sectoral Breakdown of the External
Costs of Fossil Fuel Use, 2018

Total:
9.6 billion
EUR/year

= Power generation = Transport = Buildings = Industry

» Total installed capacity : 99.820 MW
» Total production: 331.491.935 MWh

» Includes licensed and unlicensed power plants

56% of external cost of fossil fuel use arises from coal use (approx. 60% comes
from lignite use for power generation and heating; EUR 5.4 b)

33% comes from petroleum products (EUR 4.3 b)

» The increase in demand is 8% including pandemic effect of 2021 Power generation constitutes about 30% of the external cost of fossil fuels (EUR
» Share of electricity in final energy consumption is 20% 2.9b)

» Forecasted share in energy consumption @2040 is 40% Industry 25% (EUR 2.4b ) and buildings 17% (EUR 1.6 b)

Source: Year end 2021 data of EPDK (Energy Market Regulator Authority) Source: SHURA Energy Transition Center Report, 2020 @5abanci University
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There is no challenge without a solution!

Do we want to fight to keep climate change in control?
Do we want to have an independent economy?

Do we want to generate green jobs?

Then why not geothermal?

Minimum carbon foot print
Sustainable
Cascade and hybrid opportunities

Simply available everywhere
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Forecasted theoretical potential today: 60.000 MWt total

» Installed capacity for direct use applications: 5113 MWt
» Installed power generation capacity: 1676 MWe

» 400.000 MWe power generation potential by EGS-AGS

Eavor Technologies

Enhanced Geothermal Systems (EGS)
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International Geothermal Congress & Exhibition
(IGO)Turkiye 2022

Venue & Date | Kaya izmir Thermal Hotel - 19-21 September 2022

* September 19 - A workshop integrated to IGC Turkiye 2022

F + September 20 - The Congress with exhibition floor | A business reception on the
ormat : : . . o
first day evening provides perfect networking opportunities.

* September 21 - GeoTHOUR to ALA-2 Geothermal Power Plant

* Impact financing

+ Heating & cooling applications
i » Hybrid and cascade use

P * Electricity production

» Region Overviews (Africa, Middle East. Europe)

* New Technologies: EGS, Closed Loop, Co-production from Qil&Gas Wells
| There already is a strong interest by a large group of national and international
nterest 1 5 :

players who are supporting us in the preparation for the event.

» Operators and developers

» Geothermal technology suppliers
Target . G‘reen energy investors

» Financial sector

» Construction industry

» Academia
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IGC Turkiye 2022 <\ IGC ;g;giye

IGC Turkiye 2016 - 2019 IGC Turkiye 2022 Overview

Developing Technologies Geo-Updates

Drilling Direct use & Industry Geothermal Countries
» Al applications » Greenhouses » Turkiye
» Data collection » Hybrid applications » Europe
» Green H, & lithium » Middle East
Heat Extraction Everywhere >  Africa
» Open loop systems (EGS) Power Plant Technologies
Pariners, sponsors & exhibitors -, T 'm aCt Fundin
Ottt Gesm T @revemen osur Dexenoy . @) (0 » Closedloopsystems (AGS) | | > Developments P g
» anmmTamamm OToRsosan Schiumberger O g .:;-_;;(: 0,;;;;. vao MN s » Trends
N LSRN AewarCheen €. AROTEY  ommar @burgelik  BORURILL ) oceanmec J : Innovation Geothermal & Qil-Gas Fields » Applicability
) zted participating entilies ~ .
g —— = > Scaling » Geothermal potential
B, O @inme e ® 6RO oMT S5 1wl () Mo D pou »  Art of re-injection : , TUBITAK Session & Panels
TN . ﬁ T metso FiCHTNER @ v EnBW s i em JTocS v watecco X ‘ ‘ o ” Re-purpOSIng Y . ‘
;:::: ok I Jp— ) , R.!' wenda .. g YiLaan »  Lithium > Co-generation > EUhHonzon 2023 fundin
B A S CALPINE: Kartema [0 e SMITH BITS 38 rmal TORKERLER G ™ : H
pomct. A "~ o i @Ccoress Goothommel [ TORINER Bifunsen, W » Well recovery & stimulation SCHEIES
- UVM k= P o *""““ “Mh" ) v & Ew GeothermEx  fseor (DKunin  ([@amas) - ) “
® e inoR 9 » Panel by supported
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27 leapfrog (55 = Mowr Surtan eranwo B — associations
@ Raves E")'—S ; _‘(“‘” 'vnunc storengy A waLLmunTon StEag Maruband @ Weathertord

=N=RCHANGE= § JEOTERMAL




=N=RCHANG

Thank you for the attention &

Looking forward to meet you all at
IGC Turkiye 2022!

©IGC 2"

Cannur Bozkurt — Managing Director of Enerchange Turkiye



