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SECTION A. General description of project activity

A.1 _ Title of the project activity:

EDREMIT GEOTHERMAL SPACE HEATING PROJECT (GS 5524)
Project Design Document under GS Version 2.2 VER

A.2. Description of the project activity:

Edremit Geothermal Inc. has carried out its operations to generate heat from geothermal energy
for space heating in buildings since 2005. The existing system of Edremit Geothermal is located in
Edremit District, approximately 87 km to Balikesir Province of the Republic of Turkiye. The
geothermal space heating system still provides its services on space heating to the urban area of
520.000 m2. It exploits 6.3 million m? of geothermal water annually from 10 new wells, with re-
injection of returned water to only-one well by heating exchangers (for each building) with
6.000m transmission lines and 38.000 m of supply pipelines. The geothermal heat system is
supplying heat to various parts of Edremit District with a total rated capacity of 19.8 MWth. This
will cover 25 % of total heating demand of Edremit District.

The geothermal conditions in Edremit District indicate water temperatures from 42-52 °C. Given
the relatively low temperature ranges, providing “the sustainability of geothermal space heating”,
and not power production, would be the most suitable use of the thermal resource available. For
approximately ten years, Edremit Geothermal Inc. has provided the maximum sustainable heating
services at the low temperature ranges mentioned above. The project is divided into two zones.
The first phase of the project in Zone 1 has been completed and is equal with 3.000 HE which
corresponds 11.42 to MWth. The second phase of the project in Zone 2 is equal with 4000 HE
which corresponds to 15.23 MWth. The project’s total heating capacity has been determined as
7.500 HE (household-equivalent) which corresponds to 28.56 MWth. Operations and services are
still carried out with 5.200 HE which corresponds to 19.8 MWth. New users will be integrated to
the system to be able to reach the desirable capacity within the scope of the second phase.

The main purpose of the project is expanding its operations and improving the energy efficiency
of the existing wells and geothermal space heating services by the addition of extra geothermal
wells and a pumping station to the system which will provide continuous heat and hot water to the
residential, commercial and institutional buildings by replacing fossil fuel systems in the area of
Edremit District. In addition that, it is essential for us to ensure the best practice and make a
measurable impact on sustainable development in the field of geothermal space heating.

The project activity also aims to supply hot water and make an economic contribution to a
greenhouse project which includes the practices on “seed-treatment experiments” as well as
supplying services to greenhouses for agricultural use.
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The project activity also contributes to make Edremit District “smoke free” by eliminating coal
boilers that currently provide the space heating in the mentioned area. Other uses of geothermal
hot water include public institutions, hot spring baths and medical & health care treatment
facilities. The avoided use of coal results in the reduction of carbon dioxide emissions from
business as usual trends in the province, and contributes to the climate change mitigation activities
of the Republic of Turkiye. Local stakeholders are always supportive and willing to contribute the
project activity because they have realized the existing geothermal space heating services as a
sound solution to the current air pollution situation.

Edremit Geothermal Space Heating Project (7500 HE)

_Gama
Dur Dad TR
Cider T.
X
s
e
TTEr |y
Qal
ACIKLAMALAR
Qal - M
Tara aiemd Ty
ST O el -
( 1‘ {ED-2) o Dot i iy
] (ED?G] .5} el .
(EDJ-4) L) s prep—
B5C  H v [ -
nse 25¢ O O 04 —
. ; _—
0 ?1?00 2580 . . ¢ "."':g.ml.‘
. T e ° ®OOT 4050

Geothermal Wells

Figure 1: Geological Map of the Project
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The Table below indicates geothermal wells of the existing project.
WELLS DRILLING DATE INITIAL TEMPERATURES (°C

2000 60
ED-2 2001 47
2001 59
EDJ-2 2007 55
EDJ-3 2005 59
EDJ-4 2005 49
EDJ-5 2006 59
=DNES 2013 55

EDJ-6 2009 60
EDJ-7 2006 59
EDJ-8 2007 59
EDJ-8 2012 56

EDJ-9 2010 35
EDJ-10 2010 55
EDJ-11 2012 63
EDJ-12 2013 25

]
[ED2
[EDJ-2
[EDJ3 |
[EDJ-4
[EDJ6 |
[EDJ-7
[EDJ8 |
[EDJO |
[EDJ-10 |
[EDJ-11

Table 1: The List of geothermal wells
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Figure 2. Flow Diagram of the heating system
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Edremit Geothermal Space Heating Project
Milestones and Timeline / Rehabilitation Activities
Project Activity Finished or Actual Start and Planned Planned
Action Finish Date Action Date
Zone 1 (3000 HE) Finished Action 2005 - 2009 X X
Heating Service
Zone 2 ( 7500 HE) 2200 HE +2300 HE 2016 -
Heating Service Heating Service Heating 2019
Finished Action Service
Planned Action
Retrofitting Current Finished Action -Well | 2016
Wells EDJ 3 and Well EDJ 8
revised
1t New Well Drilling* Actual Action 2017 New well June -2017
drilling On testing
2" New Well Drilling* | Actual Action 2017 New well September-
drilling 2017
Pumping System Finished Action 28" Dec, 2015 | Maintenance Annual
January, 2016 | and Repair Act. | Activity-
2017
Retrofitting pipeline Actual Action 2016 Maintenance Annual
and Repair Act. | Activity-
2017
Re-injection Completion | Actual Action After field
Activities research-2017
2 re-injection wells in Actual Action After field 2 re-injection 2018-2019
total research-2017 | wells
(Zonel-Zone2)
Other Technical Actual Action 2017 If required Annual
equipment -Heat exchangers and Activity
pumps
-Valves and ancillary
equipment
Technical services Actual Action** March 2017 On the second | At the end
Field Research feasibility for of May,
rehabilitation field
research
will be
finished.

Table 2. Milestones of the rehabilitation activities

* New well drilling area will be mentioned in Annex3, Non-Technical Project Information.
**According to new field research results, new well drilling and adding re-injection wells has been proposed by 2018 and 2019.
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A.3. _Project participants:

Party involved (host) Private and/or public entity
indicates a host Party project
participants

Turkiye Edremit Geothermal Inc.

A.4. Technical description of the project activity:

Project Owner / Developer:

Indicate if the
Party
involved
wishes to be
considered as
project
participant

No

A.4.1. Location of the project activity:

Bulgaria

Figure 3: Project Location on Turkiye Map

Georgia
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A4.1.1 Host Party (ies):

Host country is Turkiye.

A4.1.2. Region/State/Province etc.:

Edremit, Balikesir Province is located in the western Turkey in the Aegean Region.

A4.13. City/Town/Community etc.:

Edremit town is located within the boundaries of Balikesir Province.

A.4.1.4. Detail of physical location, including information allowing the unique
identification of this project activity (maximum one page):

Edremit District, BALIKESIR Province
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Figure 4: Project location
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Figure 5: Geothermal Area and Heating District

A.4.2. Category (ies) of project activity:

The project falls under sectoral scope 1: Energy industries and (renewable / non-renewable). The
project intends to use a proposed methodology entitled “AMO0072- Fossil Fuel Displacement by
Geothermal Resources for Space Heating”.

A.4.3. Technology employed/to be employed by the project activity:

Within the scope of the existing system, geothermal water provided from geothermal area
(geothermal wells) is being sent to the heat exchangers directly which are located under the
buildings in the heating field. At each heated building; thermal water storage tanks, heat
exchangers, water knockout drums, circulation pumps etc. are installed. The system is designed
for the indirect use of geothermal water to avoid geothermal corrosion. Because the extracted
water is not highly corrosive, use of titanium is unnecessary in heat exchangers. Clean water is
used in the secondary system that is directly into the homes of the end users of heat. Thus normal
steel can be used in all other system components in direct contact with clean water. Key to the
spatial heating system however is insulation. From the insulation material available from
experiences in other parts of the world, it is possible to achieve a temperature decrease of only 0.1
°C. In compliance with existing legislation, re-injection wells are used in the project activity.
Spent geothermal water with decreased temperatures are re-injected into the geothermal reservoir.
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This ‘recirculation’ guarantees the long-term sustainability of the geothermal resource. Re-
injection keeps reservoir pressure and eliminate pollution by the chemical composition of
geothermal water. Moreover, re-injection prevents water from decreasing in the geothermal
resource. This indicates that the project is environmentally safe and technologically sound from a
sustainable development perspective.

A.4.4 Estimated amount of emission reductions over the chosen crediting peri

The table below shows the estimated amount of emissions reduction over the crediting period.

Year Estimation of annual emission
reductions in tones of CO2 e

2016 45,140.33
2017 45,140.33
2018 45,140.33
2019 45,140.33
2020 45,140.33
2021 45,140.33
2022 45,140.33

Total estimated reductions

(tCO2e¢) 315,982.31

Total number of crediting years 7

Annual average of the estimated

reductions over the crediting period 45,140.33*

(tCO2¢)

Table 2: Estimated annual GHG reduction

A.4.5. Public funding of the project activity:

No public funding is used in the project activity.
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SECTION B. Application of a baseline and monitoring methodology

B.1.  Title and reference of the approved baseline and monitoring methodology applied to
the project activity:

AMO0072 Large Scale Methodology- “Fossil Fuel Displacement by Geothermal Resources for
Space Heating”.

Edremit Geothermal Inc. still provides space heating services from geothermal energy since
2005. Zone 1 has been completed. Within the scope of the second zone, new users will be
integrated to the system to be able to reach the desirable capacity. Project Developer, Edremit
Geothermal Inc. is planning to expand its operations and improve the energy efficiency of the
existing wells and heating services by the addition of extra geothermal wells and a pumping
station to the system (Energy industries and (renewable / non-renewable). Within this scope, the
project intends to use a proposed methodology entitled “AMO0072- Fossil Fuel Displacement by
Geothermal Resources for Space Heating”).

AMO0072 methodology; is a kind of a centralized geothermal heat supply system for space
heating in buildings. The geothermal heat supply system can be a new system in new buildings,
the replacement of existing fossil fuel systems or the addition of extra geothermal wells to an
existing system.

BASELINE SCENARIO

Fossil fuel is used as energy .—.
-

PROJECT SCENARIO

Installation of a new geothermal

systemn in new buildingis),

replacement of existing fossil fuel

heating systems or expansion

of capacity of an existing g_).n. g

geothermal system instead of
using fossil fuel.

Figure 6: AMO0072 Project Scenarios

B.2. Justification of the choice of the methodology and why it is applicable to the
project activity:

The condition under which this methodology is applicable is as follows:

(1)—The geographical extent of the project boundary can be clearly established, in terms of
the location of buildings connected to existing heating systems and new buildings to be
constructed that will use geothermal heat, in the case of expansion of existing facilities, the
location and capacity of existing geothermal wells, and heating system infrastructure can be
clearly identified



PROJECT DESIGN TEMPLATE

INFOe A
~

CDM - Executive Board 12

(2)—Project use geothermal resources for centralized and/or decentralized space-heating
system of residential areas, commercial areas and/or public areas.
Geothermal resources in Edremit Geothermal Area are used for space heating for
various construction systems within Edremit District.

(3) Current use of fossil fuel(s) for space heating is partially or completely replaced by
heat drawn from geothermal water.
Space heating was provided by fossil fuel through coal fired boilers and
decentralized heating stoves. These forms of space heating technology was
displaced by the project activity ie. no coal fired boilers and coal heat stoves are
being utilized within the boundary of the project activity.

(4)

The methodology is applicable for installing new heating systems in new buildings and replacing existing fossil fuel
space heating systems. Current use of fossil fuel(s) for space heating is partially or completely replaced by heat
drawn from geothermal water, in the case of expansion of existing facilities the methodology is applicable to
expanding the existing geothermal heating system

The project activity shall not include the area where there is no space heating system that
can be replaced by the geothermal heat.
Related to applicability condition (2), the project activity shall be implemented
within boundaries of Edremit District which is known for its use of coal boilers and
heat stoves for space heating requirements.

5)
The installed heat capacity may increase as a result of the project activity. But this increase is limited to 10 per cent
of the previous existing capacity; otherwise a new baseline scenario has to be determined for the new capacity

One or more geothermal wells feed into a substation k which may or may not have a heat
exchange system. The substation controls and monitors heat coming from the
geothermal wells and feeding to the end-use spaces.

Geothermal water provided from geothermal wells is being sent to the heat
exchangers directly which are located under the buildings in the heating field; to
the end-use spaces.

6)

All fossil fuel heat-only boiler(s) used in the baseline must operate to supply the heat to the district heating system

which is only used for heating of buildings and/or hot tap water supply in the residential and/or commercial sector,
but not for industrial processes;

The heat supplied by the project activity does not cover whole heat demand of the
supplied area. This shall be demonstrated that the historical demand is much larger
than the supplied heat by the project activity. This shall be demonstrated for
centralized space heating system(s) and the sum of the decentralized space heating

equipment(s), respectively, if relevant.
From historic data for Xiong County, current space heating demand is 2,500,000 mz. This
demand is met by a mix of fossil fuel and geothermal space heating systems. The project will
provide heat for 1,650,000mz2 of space while current geothermal space heating provides heat for
430,000mz including the suburbs of Xiong County. This comes to a total of 2,080,000m2 heat to
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be provided by geothermal heat which is below the current demand of 2,500,000m2 of heat.
This therefore satisfies the above applicability condition.
M2 leri ekle
The results satisfy the above applicability condition.

7) The use of GHG emitting refrigerants is not permitted under this methodology.

B.3. Description of the sources and gases included in the project boundary

Heat supplied to end-users of construction type m will be measured continuously at substation k
as part of the monitoring plan. Figure 7 below defines the project boundaries and indicates
substation k (heat exchanger under the building) as the primary point of measurement for
monitoring parameters.

Project Boundary

Geothermal well Loss ﬁggig)l(lgﬁ?nnggpﬁ m

v

________________________________________________________________________________________

Figure 7: Project Boundary

The spatial extent of the project boundary includes:
o the site of geothermal heat extraction including, geothermal wells, re-injection wells,
pumps, geothermal water storage tanks etc.
e centralized heating systems, including pipes, heat exchangers, buildings that are

connected to the geothermal heating system;
decentralized heating equipment, including fossil fuel fired stoves etc.

Emissions sources included or excluded in accounting calculation

Source Gas | Included?| Justification / Explanation
Fossil Fuel Used (<921 Yes | Main emission source _
for space heating CH4 No inor source. Neglected for

simplicity and conservativeness.

N20 No I\_/Iinor source. Neglected_ for
simplicity and conservativeness.

CO2 Yes Can be an emission source.

Baseline
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geothermal CH4 No Minor source
extraction / i
operations N20 No Minor source
Fuel used for CO2 No
geothermal CHa No
extraction /
operations N20|  No
Fugitive emissions | C©2 No Low temperature ranges
from geothermal CHa No
resource extraction
N20 No

Contribution of the project activity to sustainable development:

Energy and economic benefits

- Increase the efficiency of the thermal plant which utilizes low quality domestic coal.

- Contribute in improving energy security of Turkey and reduce energy dependency via increased
energy efficiency.

Environmental and health benefits

- Improving air quality: Coal, being the main source for residential heating during winter months,
causes significant air quality problems. The project is helping and will help improving coal use by
the individual households and thus improve the air quality.

- Contribute into reducing health problems due to low air quality.

Social benefits

- Improving the living conditions of the locals: The project is providing and will provide
continuous hot water to the beneficiaries which will contribute in improving the conditions of the
residents. The necessity to handle coal ash will be removed.

B.4.  Description of how the baseline scenario is identified and description of the identified
baseline scenario:

The baseline scenario for the proposed project activity has been identified using the "Combined
tool to identify the baseline and demonstrate additionality", adopted in the methodology AM0072.

Building categorization

Buildings are categorized in line with the methodology as follows;

Existing buildings/sub-area: Within the scope of the existing system, during the project activity, geothermal water
provided from geothermal area (geothermal wells) is being sent to the heat exchangers directly which are located
under the existing buildings in the heating field. At each heated building; thermal water storage tanks, heat
exchangers, water knockout drums, circulation pumps etc. are installed. Recently constructed buildings (i.e. built after
the start of the project activity either next to existing buildings or in place of a demolished building) that are connected
to network, replace old boiler houses, supplying to existing isolated heat distribution network, should be treated as
existing buildings.
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New buildings/sub-area: Buildings in a part of the area, during the project activity that will be
constructed after the start of the rehabilitation of the project. These are buildings constructed in an
area which prior to project activity did not have any heat distribution network.

First category of the building is the subject of the proposed rehabilitation project and also the
second category of buildings is planned to add during rehabilitation activities.

The total number of households in Edremit is 37.500 where the pilot number of households is
7.500. Coal is the main fuel source deployed for residential heating in Edremit.

Lack of sufficient space to accommodate a boiler and to deposit sufficient coal to run the system
have been the major handicaps against expanding heating applications, besides, the necessity to
adjust the chimney stack or the need to employ a personnel responsible for the daily maintenance
of it. The space heating system is considered to be one of the cleanest, cheapest and most viable
systems for the users, as it will help reduce energy bills of the end-users over all, does not require
any dedicated operator by each building, nor it takes up too much space.

Residential type of heating practice is mostly relying on coal combustion in Edremit. Besides its
high cost around the area, the calorific value of fossil fuel is considerably low which causes low
efficiency combustion and serious air pollution problems. Successful rehabilitation activities of
Zone 1 and implementation of Zone 2 of the project is expected to reduce about 37.500 tonnes of
coal. Coal consumption of the district is given in the table below.

District Number of Households Consumed tonnes of coal

Edremit 37500 187500

Table 3. Coal Consumption for Edremit

B.5. Demonstration of additionality

Step 1: Identification of alternative scenarios
Step la. Define alternative scenarios to the proposed project activity

The methodology requires identification of all alternative scenarios that are available to the project
participants and that provide outputs or services (i.e. heat supply) with comparable quality as the
proposed CDM project activity. For the purpose of identifying relevant alternative scenarios,
below table is an overview of other technologies or practices used for generation of heat that have
been implemented prior to the start of the project activity or are currently underway in the relevant
geographical area.

Alternative Description Applicability to  the | Included for further
project consideration
1 Introduction of a new integrated district heating system(s) connected by a new
primary network:
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A

The proposed project
activity undertaken
without being registered
as a CDM project
activity.

This is an applicable
scenario to the proposed
project in terms of
rehabilitation and
implementation

however the project is
not  considered  as
economically  feasible
as demonstrated in the
financial  additionality
of the project.

Yes

The introduction of a
new district heating
system, but with a
different configuration
for heat generation;

Introducing a  new
system with different
configuration in
Edremit District is not
considered as practical
scenario as the
existence of Edremit
Geothermal sources. In
addition, the district has
no natural gas
connection.

The introduction of
another district heating
system.

The district has no
natural gas connection
yet.

No

Continued operation or

rehabilitation of an existing [isolated] district
heating network(s) (both existing and new buildings can be connected to an
existing network) or establishment of a new [isolated] district heating
network(s) (for new buildings) covering all buildings within the project
boundary without the introduction of a primary heating network. Such

[isolated] district heating network(s) employ the following technologies:

Coal fired boilers in
boiler houses, supplying
several buildings
through a small heat
distribution network;

NA

No

Natural gas fired boilers
in boiler houses,
supplying several
buildings through a
small heat distribution
network;

NA

No

Oil fired boilers in
boiler houses, supplying
several buildings
through a small heat

NA

No
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distribution network;
Small decentralized | NA No
cogeneration plants;
Renewable energy | NA No
sources, such as
biomass or solar
thermal collectors,
connected to a small
heat distribution
network
3 Continued use or introduction of building isolated heating networks using:
Coal fired boilers for | This is the baseline | Yes
individual buildings; scenario which
represents the emissions
that would occur in the
absence of the proposed
project activity and
based on which the
emission reductions are
calculated. This
scenario is deemed to
reasonably represent the
most likely alternative
scenario  to  project
implementation.
Natural gas fired boilers | N/A. No gas | No
for individual buildings; | distribution is available
in the district nor is
underway.
Oil fired boilers for | N/A. There is no oil | No
individual buildings. utilization in the
district, thus, oil is not
included in the
alternative  scenarios.
Oil is not considered as
an alternative fuel to
coal due to lack of
infrastructure and rapid
change in prices.
4 Continued use or introduction of individual heat supply solutions:
A Coal fired stoves for | This is the baseline
individual apartments; | scenario which
represents the emissions
that would occur in the
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absence of the proposed
project activity and
based on which the
emission reductions are
calculated. This
scenario is deemed to
reasonably represent the
most likely alternative
scenario  to  project
implementation.

Natural gas fired stoves
for individual
apartments;

N/A. No gas
distribution is available
in the district.

Oil fired stoves for
individual apartments;

There is no oil
utilization in the
district, thus, oil is not
included in the
alternative  scenarios.
Oil is not considered as
an alternative fuel to
coal due to lack of
infrastructure and rapid
change in prices.

Electricity (e.g. off-
peak storage heating);

The cost of individual
electricity space heating
will be too expensive
compared to coal, thus,
it is not considered as a
realistic alternative to
the project scenario.

No

Individual heating
devices using renewable
energy sources, e.g.
solar thermal collectors;

This option is not
considered
economically  feasible
compared to the project
scenario as household-
scale renewable energy
systems are very costly
and not fully
commercialized.

No

Individual heating
devices using  non-
renewable biomass.

This option is not
feasible as the resources
around is not sufficient
and there is strict
regulations on  the
extraction of forest-
products by individuals.

No
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Table 4. Assessment of alternative scenarios to the proposed project activity

Outcome of Step la:

According to the assessment as above, three realistic and credible alternative scenarios are
identified as follows:

1(a). The proposed project activity undertaken without being registered as a CDM project activity;
3(a). Coal fired boilers for individual buildings;

4(a). Coal fired stoves for individual apartments.

Scenario 1 (a) is proved not be economically feasible in the investment analysis below.

Scenarios 3(a) and 4(a) are considered as the baseline scenarios.

Step 1b: Consistency with applicable laws and regulations

Edremit Geothermal Space Heating Project is only a rehabilitation project and it is coordinated
with Edremit Municipality within the scope of legal obligations. The environmental system is
encouraged by the legal or local authorities. All of the permission is taken and there are no
regulatory obligations or subsidy system for expansion and rehabilitation of geothermal heating
project. As per the applied methodology the alternatives should be in compliance with all
mandatory applicable legal and regulatory requirements, even if these laws and regulations have
objectives other than GHG reductions, e.g. to mitigate local air pollution.

Based on these criteria, the selected alternative scenarios are subject to the regulations below:
- Regulation of Controlling Air Pollution Caused by Heating *
- Assessment and Management of Air Quality Regulation **

Outcome of Step 1b:

Both two scenarios indicated above are identified as realistic and credible scenarios which are
consistent with relevant applicable laws and regulations in Turkey.

Step 2: Investment analysis

The investment analysis has been done in order to make an economic and financial evaluation of
the project with and without the revenue from the sale of VERs. The analysis may not be
sufficient enough due to the project is not a new project; it is only a rehabilitation project. In this
scope, the financial analysis can only include the working capital, not the capital investment
details. However, no ODA is available in Turkey for financing of this type of projects, thus, the
project will be realised with 100% equity.

Sub-step 2a: Determine appropriate analysis method

“Tool for the demonstration and assessment of additionality” identifies three options for the
investment analysis which are:

- Simple Cost Analysis;

- Investment Comparison Analysis;

- Benchmark Analysis.

Since the proposed project generates economic benefits from sales of hot water and heating
services, the simple cost analysis is not applicable. Also, since the only remaining alternative to
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the proposed project other than the proposed project activity undertaken without being registered
as a CDM project activity, is the baseline scenario, no alternative investment options are available.
Thus, it has been decided to use benchmark analysis for evaluation of the project investment.

Unit Data Value
Installed Capacity MWth 19.9
Income tax rate % 20

25 years for electromechanical equipment

Depreciation Years 40 years for other facilities
Exchange rate €/$ 1.09

Heat sales unit price ﬁqgemS/loo 43 (monthly payment)
Expected VERs price 3(5:/(;323 5.7

Operation & Maintenance Cost ~ $/Year 605.521.695

*Regulation of Controlling Air Pollution Caused by Heating
http://www.mevzuat.gov.tr/Metin.Aspx?MevzuatKod=7.5.7265&Mevzuatlliski=0&source XmlSearch=1s%C4%B1nma

** Assessment and Management of Air Quality Regulation
http://www.mevzuat.gov.tr/Metin.Aspx?MevzuatKod=7.5.12188&source XmlSearch=&Mevz

Sub-step 2b: Option I11. Apply benchmark analysis

It has not been possible to extract dedicated-IRR value for heating projects in Turkey. Thus, for
the benchmark analysis 40% IRR figure for energy efficiency projects defined by the World Bank
Report22* (May, 2009) has been intended to use, however the investment of the project which is a

required figure for the IRR calculation could not be included due to its retroactive date of this
rehabilitation project. The heat sale tariff is determined as monthly 43$ for 100 cm? household.

Sub-step 2c: Calculation and comparison of financial indicators

Equity IRR has been calculated according to the tool as stated in the applied methodology.
“Guidelines on Assessment of Investment Analysis” version 5.0 has been followed. As clearly
mentioned in the guidelines, length of the analysis period has been determined as 30 years even
though the crediting period can be a maximum of ten years as per the applied methodology.

For the proposed project, IRR has been calculated as -21% in the absence of carbon revenues
taking into account there is no capital investment included to the analysis due to the nature of the
project. As mentioned above the project is only a rehabilitation project and monthly income is a
kind of investment for the company. The capital investment had been done in 2005, 11 years
before the rehabilitation project began. Monthly payments are fixed.


http://www.mevzuat.gov.tr/Metin.Aspx?MevzuatKod=7.5.7265&MevzuatIliski=0&sourceXmlSearch=Is%C4%B1nma
http://www.mevzuat.gov.tr/Metin.Aspx?MevzuatKod=7.5.12188&sourceXmlSearch=&Mevz
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The project does not use any bank loans. When the carbon revenues with a unit price of 5.7$/t are
included in the cash flow, the project can reach the level of fulfilling the expenses of rehabilitation
operations and the heat generation potential of the Edremit Geothermal will be more than enough
for meeting the heating demand of all residential buildings. Carbon revenues have a significant
effect in this respect in terms of sustainability and rehabilitation of the existing project.

Sub-step 2d - Sensitivity Analysis

Sensitivity analysis has not been carried out due to the lack of capital investment for the
rehabilitation of the existing project. The investment of the project was made in 2005. The applied
project is only a rehabilitation project.

*World Bank Report (May, 2009) , p 81
http://documents.worldbank.org/curated/en/112271468311114629/pdf/468080PADOP1121010fficial0OUse0Only1.pdf

Outcome of Step 2:

VER revenues will improve the financial indicators of the Project remarkably.
Step 3. Barrier analysis

This step is not applied as the additionality is demonstrated in previous steps.
Step 4: Common practice analysis

The “Tool for the demonstration and assessment of additionality”, version 07.0.0, requires the
proposed projects to apply common practice analysis if “the proposed project type (e.g.
technology or practice) has already diffused in the relevant sector and region”.

The proposed project is diffused neither in the region nor in Turkey. It will be the effective
implementation of such project at this scale in the region. Thus, common practice analysis is not
applicable for the proposed project.

B.6. Emission reductions
B.6.1. Explanation of methodological choices

Proposed project activity is only a rehabilitation of the Edremit Space Heating system by using
geothermal sources. According to the applicable methodology AMO0072 (version 03.0), the
identified baseline situation is the continuation of using coal in small heat only boilers for
residential heating purposes. Therefore, the baseline emissions are CO2 emissions from small coal
fired boilers.

Emission reductions from the proposed project can be calculated based on the AM0072. To
calculate the emission reductions the equation below is applied:

BE, = Zi(HSBLi,y) X EFcoz,i/UBLi

BE, = The baseline emissions from heat displaced by the project activity during
the year y (t CO2elyr)
EFcoz,i = The CO2 emission factor per unit of energy of the fuel of technology i

that would have been used in the baseline heating technology in (t
CO2/TJ).
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n_ . = The net thermal efficiency of the heating technology i using fossil fuel
BL1 that would have been used in the absence of the project activity
HSBLLy = The net output of heat generated by the baseline heat supply system using
the technology i1 measured at the end point of the heat facility, during
the year y (TJ/yr)
BE, =3450 kgx 44/12x 0,4735/ 0,69

= 8.680.83 kgCO2/yr
=5000x 4157 kcal

= 20.785.000 kcal / 860 kcal
= 24.168.60 kw/yr

Emission factor per unit of energy
=8680.83/24.168.60
=0.3591 kgCo2/yr

Net heat energy 24.168,60 kw/yr , 0,3591 kg CO2/KW emission factor per unit of energy
Average instant debit is 453 It/sec, net heating value is 52 °C.

Qt =m.c.Dt HSY =86.801.8 MW/yr
=200x3600x52-40°C
=8.640.000 kcal/h x24x30x 12
=74.649.600.000 kcal/yr
=86.801.860 kw/yr
And;

0,1°C the heating loss is counted,
0,1°C the heating loss= 200x 3600 x 0,1

= 72.000 kcalx24x30x12 _
=723.348.8 kwl/yr LossPly =723mw/yr

Equation3:

P
(HS, x DF,) — (Loss™, X far.p;,) = Y HSPY, , — Loss®t,,

X
DF,, = Discount factor for calculation of geothermal extraction that results
from CDM (fraction)
fLpyy = Weighting factor for calculating project emissions for projects

(fraction)

= 86.801,8 mw/yr -723 mw/yr
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= 86.078,8 mw/yr

Y HSP";,  =5000kgx4157kcal/kg
= 2.0785.000/860
=24.168,60 kw/yr
= 24 mw/yr (one HE)
=5200x24=124.800 mw/yr

Loss®",, =1550kg x 4157 kcal/kg
=7492 kw /yr = 7,5 mw
=7.5 mw/yr x 5200 = 39000 mw
= 39.000 mw/yr

m——  =86801,8mw/yr-723=124.800-39000

Equation 4:

DE, =

min{ExNEW,y: ExNEW,design}

y

Expry

E xBL,design

Exngw,y

ExNEW,design

max {ExBL,yi ExBL,design} + min{ExNEW,y; ExNEW,design}

= Actual quantity of heat extracted from baseline geothermal wells in
year y (GJ)

Design capacity for sustainable heat extraction from baseline
geothermal wells (GJ)

= Actual quantity of heat extracted from new geothermal wells
(geothermal wells that would not have been developed in the
baseline) (GJ)

= Design capacity for sustainable heat extraction from new
geothermal wells (geothermal wells that would not have been
developed in the baseline) (GJ)

Expry =200lt/sec 52 °C (52°C- 40°C)

ExBL,design =453It/sec 52 °C (52°C- 40°C)

Expr,y

ExBL,design

=200 x 3600 x 12/863
=10046,5 kw/h =10.046mw
=10.046 mw X 24 x 30 x 12 = 86.801,86 mw/yr

=453 It/sec x 3600 x 12/860x 1000

=22.7553488 x 24 x 30 x 12
=196.606,2 mw/yr

Based on Well EDJ11:

23
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Exngw .y =301t/sn 63 °C (63°C-40°C)
Exngw design =40 1t/sn 63 °C (63°C-40°C)
Exngw.y = 30 It/sec x 3600 x 23/860x 1000
=2,888337209% 24 x 30 x 12
= 24955,53 mw/yr
EXNEw design = 40%x3600x23/ 860x 1000
=3,85116279% 24 x 30 X 12
= 33274,05 mwl/yr

DE = min{EXNEW,yZ ExNEW,deSing}
y = . ] .
max {EXBL,y' ExBL,design} + mln{ExNEW.J” EXNEw,design}

DE, =24.955,53/196606,2+24955,8
=0,1126 = 11,26%

Equation 5:

Exnew,y
Expry + Exngw,y

fBL:P],y =

= 24.955,53/86.801,86+24.955,53
=24.955,53/111.757,39
=0,2233 = 22,33%

Equation 6:

HSPY = w; X Z HSBY, or HSBE,, = w; x (HS), — Loss™, + Loss®L))?
i

HSPY; =0,30 x (86801,8 — 723 + 39.000)
= 37.523,64 mw
= 0,7 (86801,8-723+39000)
= 87.555,16

Project Emission

OPTION A

WCiy =47,35%
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Wiy = 0,4735 (Analysis Values given by ELI Management)

COEFi’ y = WC'i' y *
44/12 = 0,4735*(44/12)= 1,7362

PE,.;, = > FC;, = COEF,

(5200*5000*1,7362)/100
PErcjy= 0= 45141,2 ton/yr CO;

SECTION C. Duration of the project activity / crediting period

C.l Duration of the project activity:

C.1.1. Starting date of the project activity:
>> 21/09/2005-01/01/2016

C.1.2. Expected operational lifetime of the project activity:
>> |t depends on the analysis results of the geothermal sources.

C.2 Choice of the crediting period and related information:

C.2.1. Renewable crediting period
! I e T it iod

>>

C.2.1.2. Length of the first crediting period:
>> seven (7) years
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A B c D E F G H | ] K [ W N
KAQLS GUNCEL s POMPA [POMPA | POMPA | KUYULARDAK KOLON
AQILIS CALISMA | PomPA |MOTOR|MOTOR| EMIS | CAUSAN | POMPA |BORUSU |DERINL
1 KUYULAR |y S'CA?};TLAR' KuyuKodlan | & 1 kLR Rg';gﬁ;r;m‘:}“ FIRMASI | GUCU | DEVRi | DERINLIGI| POMPA  |KADEMELERI| CAPI | (m)
%) (kw) | (d/d) | (m) |DEBILERi (It/sn) (ing)
LAYNE
2 n
1 | 200 50 21,25 a8 ) souer | 10 | 150 | a5 7 19 g | 1356
3 2 |wo| 4 26,27 ) 19,5
LAYNE
4 o
B3 |001| 59 23,285 5 13 sonen | 5| B8] 2 0 13 5 155
LAYNE
5 |Ep)-
iz | 2007| S 25,56 5 55 souen | 10| 268 | 64 7 4 3 300
LAYNE
6 EDI- .
k3| 2005 59 21,405 5 % souep | 10| 268 | 60 7 4 3 26
7 EDl4 | 2005 1 20,69 5 % VANSAN | 75 | 1450 | @ 0 3 5 2%
8 EDI5 | 2006| 59 26,43 @ 5 26
0 B3| o3 55 26,43 55 2 GRUNDFOS| 20 | 2970 | a0 0 5 5 4%
Revize (DALGIC)
LAYNE
10 D
EDL6 | 2009 50 2,45 61 20 sowen | B | 10| T 20 &) g 405
1 Ep7 | 2006 59 24,83 51 30 VANSAN | 75 | 1450 | 60 0 3 6 26
2 Epig | 2007 59 13,93 39 0 20
ED)-8 Has P
B 2012 56 23,93 52 0 BEOMPA 66 | w0 | m 0 5 8 320
Revize (Dalgig)
W ED9 | 2010 35 5 485
15 ED0 | 2010| S5 24,445 ) REENJEKSIYON KUYUSU OLARAK KULLANILMAKTADIR. 20
LAYNE
16 ED)-
L | 2012 53 52 60 sower | 10 | 268 | 60 7 4 3 155
7 iR | 2013 5 381




TERMAL VE MINERALLI SU ANALIZ FORMU 2ble-I

i 2 -]
EL-I Senaaji ED-~ 2 Sendaja ED~3 Sendaja
29.I. 2001
75 It/sn 60 °C 2 It/sn &7 o I8 It/sn 59 °c
mg./lf mval/it %mval mg/it mval/it %mval mg/it mval/lt %mval
8 0.20 I.67 4.2 0.II Q.81 8¢5 Q.22 | I.9T
I99 8.65 T72.386 § 255 II.09 8L.42 255E I0.04 T 7«89
I8 0.9 Y53 47 2.34 I7. 18 34..5 I.72 | I3.373
Mg *+ 26.86| 2.2 18.42 I 0.08 0.59 EL« L 0.92 | 7.13
NH,* <£0.1 <0.I < 0.1
Fe (totad 0.44 0.03 0.3
As (total O O [¢)
B (totah I 0.05 IT.6
Mn (total <0O.I <0.I <0 L
il 0.4 a5 0.98
AL
TOREAM 253.64 | ILY5 I00 307.58 I3.62 | I00 287.98| 12.9 100
HCO, 79 1.29 |13.96 |46 075 | ©+I5 71 1.I6 [8.09
co, <10 <10 <IO
9% 300 6.25 | 67.64 | 480 10 82.041472.3 | 9.84 76 .93
cl” 60.5 Tl I8.4 51 I.44 I1.8I) 63.5 | 1.79 I3.99
=
F~ 5.2 4o 5.3
(titras)
0.1 Q&I SOOI
LDl L 0»I L0wT
4.5 (D )PTL) @5
P 8.1 £10...1
449.2 |9.24 I00 bs2.2 |12.19 100 6I2.6 | I2.79 | 100
38.4 35 50 .4
I.59 7.37 4.52
742.83 932.1% 941.5
@’ 7.9 7 T4
Bo. Kond.  (25°C) I29L Hmho/em Hmho/cm Hmho/em
bo. Gravite (25°C) gr/em® gr/em® i gr/cm®
Buh.Kalint. (180°C) mg/it mg/it mg/It
oplam Sertlik 8.7 aH® aH°® aH®
Gegici Sertiik e aH® aH® - aH°
alict Sertlik 6.8 dH® adH’® aH’®




