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Grid-connected electricity generation from renewab¢ sources:
Cakirlar 17.00 MW Run-off-River Hydro Power Plant

(in the following: Cakirlar HEPP)

Document version: 01

Date of completion: May"4 2010

\ A.2.  Description of the_ small-scale project activit:

ANADOLU ELEKTRIK URETIM ve TICARET AS.( ANADOLU, hereafter) is in the phase of
installing a runoff-river hydropower plant near Mut creek in Artvin, The project aims the instathat

of a 17.0 MW runoff-river hydropower electricity guit (HEPP) near Egrisu, Soval, Kopurten and
Suluduz brooks in Artvin, Turkey. The purpose & ffroject is to generate electricity and to feadt

the public grid. Cakirlar HEPP shall be registeesda Gold Standard Voluntary Emission Reduction
(GS-VER) project in order to facilitate the projétiplementation by means of financial inflows comin
from the credits sale Due to its significant cdmition in diminishing carbon emissions and protegti
the climate as well as due to some significant taaldility issues discussed further below, this @cbjs
anticipated to fulfil the requirements of the G&8thndard rigorously. The project has not been tejec
by another GHG program before. In addition, thejgmt highly supports the sustainable economic
development in the region.

The project will help Turkey to stimulate and commaiglise the use of grid connected renewable energy
technologies and markets. It will demonstrate trability of small run-off river hydro power plants
which will support improved energy security, impeovair quality, alternative sustainable energyrizgu
improved local livelihoods and sustainable renewalvergy industry development. The specific goils o
the project are:

« reducing greenhouse gas emissions in Turkey coedga business-as-usual scenario,

* helping to stimulate the growth of small run-offer hydro power industry in Turkey,

« creating local employment during the constructod the operation phase of the plant,

* reduce other pollutants resulting from fossill fdependent power generation industry in
Turkey, compared to business-as-usual scenario,

« helping to reduce Turkey's increasing energyaieéind

« diversifying the electricity generation mix aretiucing import dependency.

The project contributes to sustainable developrimeftirkey in following ways:

* Hydropower presents various environmental bemefbmpared to other primary energy
sources: hydro energy does not result in emissidm®llutants into the atmosphere nor does it
emit residuals that can have negative impact ol waiter etc. As a renewable energy source
hydro energy can be used without putting the supplprimary energy sources in danger for
future generations. The proposed project will @sotribute to reduction in emissions other than
GHG, such as sulphur dioxide, nitrogen oxides antiqulates.
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« Cakirlar HEPP will result in extra employment ketrealisation of the project will result in
increased jobs in the local area, especially dutiiregconstruction phase. Construction materials
for the foundations, cables and access roads teer fireferentially be sourced locally.

ANADOLU, as the project developer, from the vergimming was committed to providing sustainability
through environmental protection as well as sodalelopment and community support. Based on the
information collected during various unofficial andhstructured stakeholder participation meetings
conducted by the project owner in the region ared Shstainable Development Matrix (for details see
section D) were prepared. The results of the intldegsessment of environmental and social impacts
confirm the positive influence of the project ohddmains of environment and social support.

Implementation of the project will consist of camnstion of the following main items:

* Four weirs, where water from the river is diverteith conveyance pipes;
e Total length of the conveyance pipes is 8,888 m.
« Power house with Pelton type turbines;

In the power house, two vertical shaft Pelton tuebki will be installed, each 8.519 MW (total capacit

17.0 MW). The efficiency of the turbines is 90.5%em 4 jets are in operation. There are two generato
attached to the facility. Generators have powetofaaf 0.8309 d/d, a frequency of 50 Hz and an wutp

of 7.6 MVA.

The construction of the project started in angd iéxpected to be finished until July 2009. Whenptlaat
Is commenced, the entire net electricity producisoexpected to be some 59,928 Gyén year.

A.3.  Project participants: \

Name of Party Kindly indicate if the Party
involved . . o ) .
. Private and/or public entity(ies) involved wishes to be
((host) indicates . .y licabl idered :
2 host project participants (as applicable) considered as project
Party) participant (Yes/No)
ANADOLU ELEKTRIK URETIM ve
Turkey (host) TICARET AS.( No

Republic of Turkey: Host country. Turkey has ratifithe Kyoto Protocol on February 5, 2009. Yet, in
practice, Turkey will not commit to a cap on itegnhouse gas emissions and will not be a hostléanC
Development Mechanism (CDM) or Joint Implementatidh) projects until the end of 2012, because of
its particular situation (Please see the final reppCOP-7, Marrakesh) Turkish National Focal Point to
the UNFCCC is the Ministry of Environment and Forngs Regional Environmental Center Country

! http://ec.europa.eu/environment/climat/pdf/marrékeeport.pdf

2 UNFCCQC, list of the National Focal Points (http://maindb.unfccc.int/public/nfp.pl?mode=wim )
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Office Turkey (REC Turkey) acts as the National &oBoint for UNFCCC Article 6 — Education,
Training and Public Awareness.

A.4.  Technical description of the small-scale prejct activity: \

A4.1.1. Host Party(ies): \

The Republic of Turkey is the host country. Turkey has ratified the Ky&wtocol. According to the
UNFCCC website, the Ministry of Environment and égiry is in charge of administration of the climate
project issues The Turkish Country Office of the REC initiativeas taken over certain functions of a
National Focal Point for UNFCCC Articlé'6

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

Eastern Blacksea Region, province of Artvin, toviiviairgul

A.4.1.3. City/Town/Community etc.: \

The plant stretches across the following commusiiiievns: Giresun city, Murgul town, and Kabaca
village.

A.4.1.4. Details of physical location, includingnformation allowing the

Cakirlar HEPP is located in the Black Sea Regioiwkey. The project is in Eastern Black Sea basin,
within the province of Artvin. The project is ohet Murgul creek. The geographical location of the
project on Turkey map is 41° 08" 21" - 41° 09" 2¥orth, and 41° 31" 05" - 41° 33" 54" East.

3 See UNFCCC website, List of National Focal Points http://maindb.unfccc.int/public/nfp.pl?mode=wim (accessed on 25 February
2009)

4 See REC Turkey website, http://www.rec.org.tr/sayfa_en.asp?id=31 (accessed on 25 February 2009)
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Figure 1: Site Layout of Cakirlar HEPP
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Figure 2: Site Scheme of Cakirlar HEPP
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Cakirlar HEPP falls in the "Renewable Energy Supf@lgtegory”, according to the Gold Standard
Toolkit.?

Cakirlar HEPP project entails the construction apdration of a 17.00 MW hydroelectric power plant,
the construction of weirs, conveyance pipes andepb@use. The project consists of hydro power plant
with two turbines of 8.519 MW. The first-hand turbs which will be used in the project will be supgl
from Vatech Bouvier Hydro SAS, France. The turbimél be Pelton type with vertical axis. The net
electricity production (delivered to the grid aftesses and consumption in the plant) from thetgkan
estimated to be 59,928 GWh per annum. The quaoti®lectricity required for operation of plant is
about 640 MWh annually which is at a negligibledev

The technology used in the plant is a state-ofattidechnology with extensive automatization. Thisre
no new technology which is expected to replacepthet’s technology in the short run. The projectsl
not need extensive initial training and maintenaetferts in order to work as presumed during the
project period. Necessary trainings to the plaaff svill be delivered by the supplier in line withe
agreement between the project owner and the supplie

The economic life of an HEPP in Turkey is assunge8Gyears However, it is recommended to renew
the equipment in every 20 years

® http://www.cdmgoldstandard.org/fileadmin/editore4$i6 GS_technical docs/GSv2.1/GSv2.1 Toolkit Cledfn
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The crediting period starts with the commissionoghe plant, exactly with the first day of docurtesh
electricity supply to the grid. The expected yeandy electricity generation is listed in the tabédow. As
the project activity is to start in Jun&, 2010 the estimated emission reductions from itls¢ dnd last

year of the crediting period sum up to the amodinhe® estimated yearly reductions.

Annual estimation of

Years emission
reductions in tonnes of
COge

2009 15,332
2010 36,796
2011 36,796
2012 36,796
2013 36,796
2014 36,796
2015 36,796
2016 21,464
Total emission reductions 441 553
(tonnes of C@e) '
Total number of crediting 7
years
Annual average over the
crediting period of 36,796

estimated
reductions (tonnes of CGe)

AT

The above annual estimated emission reduction @reillated inline with the formula as suggested in
ACMO0002 / Version 10 :

ERy=BEy—-PEy—Ley

Where:

ERy= Emission reductions in yegi(t CO.e/yr)
BEy= Baseline emissions in yeaft CO.e /yr)

PEy= Project emissions in yegit CO,/yr)

LEy= Leakage

emissions in yea(t CO,/yr)

6 http://ekutup.dpt.qgov.tr/enerji/oik585.pdf page5).2

7 http://ekutup.dpt.gov.tr/enerii/oik585.pdf page®.2

Emission reductions are calculated in Excel spreadsheet, where values are considered with 9 decimal places. In the PDD at hand

the presented values are rounded up, therefore the total number of emission reductions does not equal the sum of the yearly

emission reductions.
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For the calculation of BEplease refer to B.4. Step 6. However, since tlogept does not have a
reservoir, Project Emissions (f)land Leakage Emissions (})Eare assumed to be O.

large scale project activity:

The project is not a debundled component of a lacgée project activity
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SECTION B. Application of a baseline and monitorirg methodology

For determination of the baseline, the official hoetology ACMO0002 / Version 10, “Consolidated
baseline methodology for grid-connected electrigigneration from renewable sourcesipproved by
the CDM Executive Board, is applied, using consi@veaoptions and data as presented in the following
section. Also, to prove additionality and to caddalthe grid emission factor, the official methadpés:
“Tool for the demonstration and assessment of mndility, Version 05.2° and “Tool to calculate the
emission factor for an electricity system, Versidrit! are used.

B.2.  Justification of the choice of the project agtity: \

The choice of methodologgaCMO002 / Version 10is justified as the proposed project activity isee
relevant applicability criteria:

» Cakirlar 17.00 MW Runoff-River HEPP project is tinstallation of a grid connected renewable
power generation project which adds electricityaway to the grid from hydro power sources
and which supplies electricity to a system thasigplied by at least one fossil fuel fired
generating unit.

» The project involves construction of new units ibbrand new plant, in other words the project
does neither involve the addition of renewable gyneeneration units at an existing renewable
power generation facility nor does it foresee toafé or modify an expired facility of renewable
energy generation.

* The project activity is not implemented in an arigtreservoir, where the volume of reservoir is
increased and the power density of the projecwifigtias per definitions given in the Project
Emissions section, is greater than 4 W/m2.

« The project activity does not result in new resassand the power density of the power plant, as
per definitions given in the Project Emissions ieectis greater than 4 W/m2.

« The geographic and system boundaries for the neleslactricity grid can be clearly identified
and information on the characteristics of the ggidvailable;

* 5 years of historical data are available;

* The project does not involve switching from fodsiéls to renewable energy at the site of the
project activity,

e The project is not a hydro power plant that resulta new reservoir or in the increase in existing
reservoirs where the power density of the powentpkaless than 4 W/m2.

\ B.3.  Description of the project boundary: \

° http://cdm.unfccc.int/UserManagement/FileStorag EBAOV5K382HW0JR14GS7XYQUMCP

10 hitp://cdm.unfcce.int/EB/016/ebl6repand. pdf

1 http://cdm.unfccc.int/Reference/tools/Is/meth_t@ol@01_1.pdf
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Potential leakage emissions in the context of posestor projects are emissions that arise from the
project activities such as power plant constructifuel handling and land inundation. According to
ACMO0002 / Version 10, such emissions are considaydae negligible and do not need to be taken into
account.

Turkish Electricity Sector!?
Demand Side:

Gross electricity demand (Gross Generation + Imports — Exports) in Turkey rose at a rate of 8.0% per
annum for the last three decades since 1975, that reflects one of the basic indicators of an emerging economy.
Gross electricity demand in Turkey reached 198,085 GWh in 2008, which makes Turkey one of the ten
largest markets for electricity among European countries. Even the devastating earthquake that hit Turkey in
1999, and the economic crisis in 2001, could not reverse this robust growth record. In 1999, consumption
grew by 4.5% despite the decline in GDP by 5%. In 2001, Turkey’s electricity consumption dropped only
1.1% whereas GDP shrank by 7.5%. Parallel to the gross demand, the net consumption figure reflects an
average of 7.9% increase since 1975, reaching to 161,948 GWh in 2008. Although there has been significant
improvements in the recent years, Turkey’s per capita electricity consumption figure is 2,053 kWh (as of
2006), which is one of the lowest among European countries. 1> According to International Energy Agency
(IEA) statistics, OECD average per capita electricity consumption is 8,381 kWh in 20006, which is an indicator
of the growth potential in Turkey. '* This figure has been 3,258 kWh among CEE countries.!> Per capita
consumption is expected to increase to 5,050 kWh by 2020 according to the MENR base case demand
growth scenario, and with a projected annual population growth rate of 1.5%.

Supply Side:

Installed capacity and electricity generation in Turkey increased in line with consumption growth in recent
decades. In 2008, electricity generation reached 198,418 GWh while imports stood at 789 GWh — 0.40% of
total supply. Turkey became an importer in the mid-1970s, however, the share of imports in total supply
never exceeded 3.6% for the last 20 years. The imports reached its peak as a portion of total supply in 1984
with 8%. By the end of 2008 the installed capacity of Turkey reached 41,817 MW, representing a CAGR of
8.0% since 1975. The rate of the increase in the capacity was well above 10% from 1970 to 1980. 48.2% of
the installed capacity of 41,817 MW in 2008, was held by the State Generation Company EUAS, 9.2% by
Affiliated Partnerhips of EUAS, 0.6% Mobile Power Plants and the remaining 42.0% owned by
autoproducers, Production companies, TOOR and ADUAS. There is an increasing trend in favor of IPPs,
switching away from the State Generation Company in the recent years. When we compare the breakdown of
the installed capacity in 2000, we see that EUAS’s contribution to the installed capacity was 80% whereas the
IPPs’ share was only 9%. This is a concrete indication of the trend of the generation in favor of independent
producers. The contribution of thermal power has always been the dominant source in both the generation
and the installed capacity. In 2008, thermal power plants accounted for the 66.0% of the installed capacity
whereas the hydro power plants’ contribution was 33.1%. This is one of the lowest figures since 1970. On
the other hand geothermal and wind powered capacity is still negligible with 0,9%. The existing electricity

12 http://www.teias.gov.tr/ist2007/index.htm

13 http://www.iea.org/ Textbase/country/maps/EURORE/gbp.htm

4 hitp://www.iea.org/ Textbase/stats/indicators.asp@SITRY_CODE=28
15 http://www.iea.org/ Textbase/stats/indicators.aspBETRY_CODE=33
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grid in Turkey is an interconnected single entity which to a larger extend fed by fossil fuel fired power plants.
(Graph 2.1)
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Graph 1: Electricity Production Fuel Type 6

The Graph below displays the forecast in increasing demand along the years between 2008 and 2017. The
supply projection is based on the planned projects for energy production but it is very probable that, under
increasing pressure of increasing demand, the government will shift to thermal power plants as they present
higher financial feasibility with relatively short construction periods.
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Graph 2: Electricity Supply and Demand Projections for Turkey!?

16 Sourcehtn://www. teias.gov.tr/istatistik2008/32(75-08%xX
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Turkish Renewable Enetrgy Sector

Although Turkey is not a party to Kyoto Protocol (Minister of Forestry recently announced that Turkey will
be a party to Kyoto Protocol under certain conditions), having sighed the United Nations Framework
Convention on Climate Change it is committed to managing greenhouse gas emissions. The goal is to
maintain emissions at the level of 1990 (3,15 per capita). Therefore, Turkish government keeps focusing on
renewables.

Turkey enacted its first specific renewable energy law in 2005, but there are also provisions regarding
renewable energy in the Electricity Market Law (EML), which authorises the Energy Market Regulatory
Authority ("EMRA) to take measutes to promote renewable energy use and in secondary legislation:

* The Law on Utilization of Renewable Energy Resources for the Purpose of Generating Electrical
Energy!s ("Law') was adopted on 18 May 2005. This atticle provides as overview of the general
provisions of the Law, as well as other supporting legislation regarding renewable energy resources.
However, the legislation on bio-fuel will not be taken into account.’®

* Renewable energy resources ("RER") is not a brand-new topic, as the Electricity Market Law
20("EML"), which was enacted in Match 2001 and the Electricity Market License Regulation?!
("Regulation") demonstrate. According to the EML, EMRA is authotized to take the necessary
measures to encourage the utilization of RER.

*  According to the European Council Decision of 23 January 2006 on the principles, priorities and
conditions contained in the Accession Partnership with Turkey??, one of the short-term priorities
identified for Turkey relates to "[s]tart alignment on the acguis on energy efficiency and renewable
energy soutrces and develop administrative capacity in these sectors". Therefore, the new Law
contains new incentives for RER development.

Objective and Scope of the Law

It is important to note that there is no region specific regulation and law in Turkey as it is not a federal state.
The purpose of the Renewable Law is "to expand the use of renewable energy resources for generating
electricity and to benefit from these resources in a secure, economic and qualified manner; and to increase the
diversification of energy resources, reduce greenhouse gas emissions, assess waste products, protect the
environment and develop the related manufacturing sector to realize these objectives."

17 Source: ttp://www.teias.gov.tr/projeksiyon/KAPASITEPROJER®NU2009.pdf

18 Law No. 5346, published in the Official Gazette dated 18 May 2005 and numbered 25819.

19 See Petroleum Market Law No. 5015, published in the Official Gazette dated 20 December 2003 and numbered 25322; Petroleum Market License Regulation, published in the
Official Gazette on 17 June 2004 and numbered 25495; Regulation on Technical Criteria for Petroleum Market, published in the Official Gazette on 10 September 2004 and numbered
25579.

20 Law No. 4628, published in the Official Gazette dated 3 March 2001 and numbered 24335

21 Published in the Official Gazette dated 4 August 2002 anmtbered 24836; see moreover Electricity Market Grid Regulatigijshed in the Official Gazette dated 22 June
2003 and numbered 25001; Regulation on Balancing and Sett|gmblished in the Official Gazette dated 21 December 2004iambered 25677; Communiqué Regarding the
Principles and Procedures of Financial Settlement, publishtbe iBfficial Gazette dated 4 November 2003 and number2e925

22 5 2006 1. 22/34.
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The Renewable Law covers wind, solar, geothermal, biomass, biogas, wave, stream, tidal, river and arc type
hydroelectric generation facilities and hydroelectric generation facilities either canal or run of river type or
with a reservoir area of less than 15 km?2.

Incentives provided by the Renewable Law and Electricity Market Licensing Regulation

Renewable Enerov Law

(a) Development plans which might have a negative effect on the use and efficiency of RER areas
can no longer be created on public land.

(b) Each legal entity holding a retail sale licence must purchase a specified amount of electrical energy
from RER certified generators which have been in generation for less than 10 years. This amount is
based on a comparison between the amount of energy sold by that retail sale licence holder, in the
previous calendar year, and the total electrical energy offered for sale by all retail sale licence holders
in Turkey.

The price of electrical energy bought in accordance with this provision is determined by EMRA and
is the average Turkish wholesale price announced in the previous year. This amount is 9.67
Ykr/Kwh in 2007 (approximately 5 Euro cents). The retail price must be between 5.0 and 5.5 Euro
cents but a generator can sell its electrical energy for a higher price if there is market demand.

In practice all generators are currently selling their electrical energy to the Market Financial
Reconciliation Center, which currently offers the highest price in Turkey due to a recent supply gap.

() Real persons and legal entities establishing an isolated electricity generation plant and grid
supported electricity generation plant; using hydraulic resources with a maximum installed capacity of
1,000 kW that is to be used solely to satisfy their own needs, are not required to pay service charges
for these projects. This is provided that the final design, planning, master planning, preliminary
surveying and first auditing were prepared by either the DSI (State Hydraulic Works) or the EIE
(Electrical Power Resources Survey and Development Administration).

(d) The sale price, rent, rights of access and usage permissions of state owned land are subject to an
85% reduction where the property is used for the purpose of generating electrical energy from RER
which fall within the scope of the Renewable Law. ORKOY (General Directorate of Forest and
Village Relations) and forestation special allowance revenue are not charged for forested land.

(e) Within the framework of the Renewable Law: (i) investment in energy generation facilities; (il
procurement of domestically manufactured electromechanical systems; (iii) investment in research,
development and manufacturing in the scope of electricity generation systems using solar cells and
concentrated collectors; and (iv) investment in research and development facilities for the generation
of electrical energy or fuels by utilizing biomass resources, can benefit from incentives determined by
the Council of Ministers. Nevertheless, despite good intention of the government to promote
electricity generation from renewable energy sources, it is not possible to say that the incentives
provided so far are sufficient or the existing incentives are applied properly. Considerable barriers
for renewable energy projects still exist, as discussed in Section 2.5; Barrier Analysis.

Licensing Regulation

Legal entities applying for Licences for the construction of facilities based on domestic natural resources and
RER only pay 1% of the total licensing fee and do not pay annual Licence fees for the first 8 years following
completion of the facility.

A
y
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Legal entities engaged in generation activities at facilities based on RER can purchase electricity from private
sector wholesale companies on the condition that they do not exceed the annual average generation amounts
indicated in their Licences for that calendar year.

TEIAS and/or legal entities holding distribution Licences must give priotity for connection of generation
facilities to the system based on whether they use domestic natural resources and RER.
Licence guarantee

Since November 2007 EMRA has been requesting bid bonds and performance bonds for Licence
applications. Bid bonds with an amount of 10,000 YTL per mw are requested at the application stage and, if
EMRA approves the application, a performance bond, with an amount to be calculated in accordance with
the capacity to be installed, is also requested.

Renewable Energy Resource (RER) Certificates

If and when requested by any legal entity holding a generation Licence, a RER certificate must be granted by
EMRA for the purpose of identifying and monitoring the resource type used in electrical energy generation or
for the purpose of accessing the incentives applicable under the Renewable Law.

The principles and procedures relating to RER certification are governed by secondary legislation issued by
EMRA in 2005. There are two types of RER certificates which govern the:

(a) type of resource utilized to generate electrical energy; and

(b) incentives that the owner is entitled to under the Renewable Law.

No GHG sources in terms of sinks and reservoirs could be identified for this project.

B.4.  Description of baseline and its development

The Cakirlar HEPP project entails the constructma operation of a 17.00 MW hydroelectric power

plant The project consists of hydro power plant wittbines of 8.519 MW each.

A
y
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Source Gas Included? | Justification
CO2 emission from fossil fuel fired
Generation mix of |CO2 Yes power plant that are displaced due to
Baseline electricity project activity was taken into accoun.
grid in Turkey N2O No Minor emission source as suggested by

ACMO0002, Version 10.

As net electricity approach is adopted,
emissons that occur during constructipn
and during the operation are negligible
and non-existent respectively.

COo2 No

: N20 No Minor emission source as suggested py
construction and ACMO0002, Version 10.

Project Activity operation of HEPP

Main emission source as suggested i
ACMO0002, Version 10. However, the
emissions during the construction is af a
negligible level and also, since the pro
does not have a reservoir, no CH4
emission is expected.

-

CH4 Yes

Table 1: The justification for project boundary

The method to describe and calculate the baselee diearly been specified by the Baseline
Methodology. CDM Executive Board has already pidedi a consolidated tool for appraising and
demonstrating the additionality feature of the pct.

Since the project is an installation of a new gmahnhected renewable power plant, the baseline soena
is formulated in ACM0002 / Version 10%Electricity delivered to the grid by the projectowld have
otherwise been generated by the operation of guithected power plants and by the addition of new
generation sources, as reflected in the CombinethMgCM) calculations described below”.

The project is not a modification/retrofit of anising grid-connected renewable power plant/unit.
Therefore the other alternative baseline scenaeotioned in ACM0002 / Version 10 is not chosen.

According to the “Baseline Methodology Procedure™Tool to calculate the emission factor for an

electricity system” following steps should be folied..
All the information pertaining to the grid and estiting baseline emissions are publicly availabhel a

was available at the website of TEIAS (Turkish Hiety Transmission Company Inc. -
www.teias.gov.tr).

STEP 1: Identify the relevant electricity system



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03 UNFCCO

CDM - Executive Board

page 17

The project electricity system is defined as “tipatg@l extent of the power plants that are physical
connected through transmission and distributiordito the project activity (e.g. the renewable gowe
plant location or the consumers where electricitybeéing saved) and that can be dispatched without
significant transmission constraints” in the “Toolcalculate the emission factor for an electrisygtem,
Version 02" page 3. Similarly, “a connected elaityi system, e.g. national or international, isied as

an electricity system that is connected by transimislines to the project electricity system. Poplants
within the connected electricity system can be atigped without significant transmission constramis
transmission to the project electricity system Iségnificant transmission constraint” in the same
document.”

In the project’'s case “the project electricity €st and “the connected system” are same. As also
confirmed by TEIAS (Turkish Electricity Transmissi@€ompany Inc.), the Turkish transmission system
is interconnected. There is not an independenomag grid system neither in Artvin nor in Black&e
Region.

In addition to this, since there is no DNA in theshcountry to delineate the project electricitgteyn,
the suggested criteria in “Tool to calculate thassion factor for an electricity system, Versiori O&s
used. According to this, 1-The capacity usage &dor the transmission line should be checked. @-Sp
market prices of different systems in the countrgudd be compared.

Since there is no capacity usage figure for trassimn line published, the criteria “The transmisdioe
is operated at 90% or more of its rated capacitingud0% percent or more of the hours of the year.”
could not be proved.

On the other hand, there is no spot electricityketaavailable in the country as suggested in therot
criteria “In case of electricity systems with spadrkets for electricity: there are differences liecticity
prices (without transmission and distribution cpsfsmore than 5 percent between the systems défing
percent or more of the hours of the year.” Themsftris criterion is not applicable as well.

As suggested in “Tool to calculate the emissioridiaor an electricity system, Version 027, “if the
criteria do not result in a clear grid boundarye asregional grid definition in the case of largeitries
with layered dispatch systems (e.g. provincial digeal / national).” However, there are no layered
dispatch systems in the host country. As a re$dtriational grid was used as the project elegtricit
system. Hence, the estimation of OM (Operating Ntgrgnd BM (Built Margin) are based on the
definition of the Turkish electricity network aseosingle interconnected system.

STEP 2: Choose whether to include Off-grid powegpts in the project electricity system

According to “Tool to calculate the emission factor an electricity system, Version 02", the OM and
BM values can be calculated based on the followwgoptions:

Option I Only grid power plants are included i tcalculation
Option 11: Both grid power plants and off-grid powdants are included in the calculation.

Option | is selected in the calculation of Built i and Operating Margin for the proposed project
activity. The reason why the tool suggests the @pti is, “in some countries off-grid power genéoat

Is significant and can partially be dispatched YMCproject activities, e.g. if off-grid power plantre
operated due to an unreliable and unstable elagtgiid.”



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03 UNFCCO

CDM - Executive Board

page 18

As Turkey's grid is more appropriate for calculgtithe OM and BM values according to Option I, this
option is selected.

STEP 3: Select a method to determine the operatimgrgin (OM)

According to “Tool to calculate the emission fadimr an electricity system, Version 027, four atiative
methods to calculate OM can be chosen. In chodbmgight method for the calculation of OM, “Simple
adjusted OM”, “Dispatch data analysis OM” and “Azge OM” methods are eliminated since all these
methods require power plant specific information pafwer plants which are connected to the grid.
However, no power plant specific information is italale. Similarly, option A and option B of “Singl
OM” methods were also eliminated as again them@ipower plant specific data is publicly available.

All in all, option C of “Simple OM” method was adia as “the total net electricity generation of all
power plants serving the system and the fuel tgmektotal fuel consumption of the project electyici
system” is the only available data in the host ¢tgun

Simple OM option C method is eligible when low castl/or must run resources constitute, as an awverag
of the five most recent years, less than 50 peroktite total generation for the grid. Nevertheldhse
only relevant low operating cost and must run res®in Turkey is hydropower because the sharelof al
other renewable resources is close to nil and finerean be assumed negligible. The share ofcalt n
hydro renewable resources in the entire electrigitgeration is 0,5 percent for the years betwe&3 20
and 2008. There is no example of coal being useghast-run and nuclear energy is not practiced in
Turkey.

As depicted in Table?3the share of low-cost/must run resources wererrtgger than 50 percent in the
last five years.

2004 2005 2006 2007 2008
Turkey's Gross Hectiricity Production (GWh) 150.698 161.956 176.3p0 191.%558 198}418
Hectricity Production From Hydro (GWh) 46.084 39.56[L 44.244 35.851 33.270
Share (%) 30,6% 24,4% 25,1% 18,7p6 16,8%

Table 3: Share of hydroelectric production in Teyrk2003 — 2008

Step 4: Calculate the operating margin emission ti@acaccording to the selected method

The Simple Operating Margin Emission Factor ¢f) is calculated as the generation-weighted average
CO2 emissions per unit net electricity generati@®O;,/MWh) of all generating power plants serving the
system, not including low-cost/must run power pdamntits as determined by the Baseline Methodology.

According to “Tool to calculate the emission factor an electricity system, Version 02", the formul
given below is applied for computing the Kk omsimple, y.

Option B — Calculation based on total fuel constuorpand electricity generation of the system:

23 All data presented in the baseline caleulations are provided from official sources as mentioned in related footnotes. Therefore, uncertainities of data sets were not estiamied.

24 hitp://www. teias.gov.tr/istatistik2008/32(75-08%xI
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Z FC,,xNCV, xEF,

grid,OMsimplgy —

EG

y

Simple operating margin CO2 emission factoréary (tCO2/MWh)

Amount of fossil fuel type i consumed in the projetectricity system ir
y (mass or volume unit)

Net calorific value (energy content) of fossil fugbe i in yeary (GJ /
volume unit)

CO2 emission factor of fossil fugbéyi in year y (tCO2/GJ)

Net electricity generated and delivered to the bsichll power sources ¢
the system, not including low-cost / muats power plants / units, in
(MWh)

All fossil fuel types combusted in power sources in the projeattn
system in yeary

Either the three most recent years for which datavailable at the ti
submission of the CDNRDD to the DOE for validation (ex ante optior
applicable year wring monitoring (ex post option), following theidanc
data vintage in step 2

In order to calculate the emission amounts fronheael types, emission factors from IPCC website
were used® Three sets of emission factors were identifiednasimum, medium and maximum values.
To be conservative side, the minimum values ard usthe OM calculations.

kg CQw/GJ Default Carbon|
min mid max Oxidation Facto
hard coaj 92,8 96,1 104,0 1,0
lignite 90,9 101,0 115)0 1,0
fuel oll 75,5 77,4 78,8 1,0
diesel oll 72,6 74,1 74|8 1,0
natural g 54,3 56,1 58,B 1,0
Ipg 61,6 63,1 65,6 1,0
naphta 69,3 73,3 74,3 1,0

Table 4: Emission factors from IPCC

Turkey’'s GHG Emissions Inventories for year 200&l #9007 are announced by Turkish Statistical
Institute (TUIK). However, to be on the conservatigide, CO2 emissions figures from electricity
production are not taken from these announceddguas the calculation method is not known andethes

25 hitp://www.ipcc-nggip.iges.or.jp/EFDB/find ef slmph
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figures are a bit higher than the calculated figiffe’’, ® As a result, for years 2006, 2007 and 2008, the
CO2 emissions are calculated with the IPCC mininvafaes:

2006 2007 2008

CO, Emmission from Electricity
Production (tons) 83.173.585| 98.352.660( 104.062.368
Table 5: CQEmission of Turkey from Electricity Production

The calculation of net electricity production iswEnstrated below?® As the efficiency factor from gross
to net electricity for thermal resources is not\wngthe overall relation between gross and netridéy
production is assumed to be the same for thernaalyation. Table 6 shows the overall gross/netiozla
where the estimated net electricity production fritvermal resources were calculated by using theesam
relation.

2006 2007 2008
Gross Electricity Production (a) 176.300 191.5598 198.4]8
Net Electricity Production (b) 169.543 183.340 189.7p2
Net/Gross (c= a/b) 0,962 0,95Y 0,996
Gross Electricity Production from thermal sources () 131.83% 155.196 164.1B9
Net Electricity Production from thermal sources (c'd) 126.783 148.53|8 156.979

Table 6: Net Electricity Production of Turkey frorhermal Sources

Obviously, using the same relation for both oveeddictricity production and thermal production is a
approximation based on a rough assumption. Yetjoably, such assumption results in a very
conservative estimation because the efficiencyhefrhal plants is much lower than other plants as th
operational consumption in those plants are redbtihigher and this would only lead to a lower net
electricity generation with higher OM emission facand higher emission reductions.

With respect to the Baseline Methodology, eledirigmport amount is added to the domestic supply
where the imports from connected grids locatedlireiocountries are weighted with an emission factor
zero tCQ/MWh.

The last part of Step 1 is calculating the ratiemissions and generation as follows:

2006/ 2007} 2008
OM (MWh/tCO ;) 0,657 0,663 0,644

Table 7: OM Emission Factor for 2006 — 2008

%6 http://www.tuik.gov.tr/PreHaberBultenleri.do?id =6

2" hitp://www.tuik.gov.tr/PreHaberBultenleri.do?id =280

%8 http://www.tuik.gov.tr/PrelstatistikTablo.do?istat=488
29 http://www.teias.gov.tr/istatistik2008/30(84-08%.x
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According to the methodology, two data vintages alewed for the calculation of the OM emission
factor, ex-ante and ex-post:

» Ex-ante: A 3-year average, based on the most restatistics available at the time of PDD
submission

e Ex-post: The year in which project generation oscifrthe OM emission factor is updated based
on ex-post monitoring

In this case, the ex-ante approach is preferrecdusecthe data is available and it is a conservative
approach due to the forecast that the weight dfilféigel use in the generation of electricity inrikey
will increase.

As the weighted average of the figures between 20062008 is computed, the OM emission factor is
0,661 tCQ/ MWh.

STEP 5: Identify the group of power units to be included the build margin
Computing the BM is based on the sample of plamtsither of the two proposed ways:

(a) The set of five power units that have been builstmecently, or
(b) The set of power capacity additions in the eleityrisystem that comprise 20% of the system
generation (in MWh) and that have been built mesently.

Among these two options, the sample group that ceepthe larger annual generation should be used.

The data for the recently built power plants isilade for their capacity, type of utility in ternof IPP,
auto-producer, BOT, fuel type and date of commigsg. According to the data:

« The total annual production of the five plants thate been built most recently is 1,842.3 GWh.
Such capacity represents approximately 0.93 pewfahe overall electricity generation capacity
in Turkey which is in the amount of 198.4 TWh. @usly, this is far below the 20 percent
threshold proposed by the methodology.

e Instead, the Build Margin could also be computedubing the most recent capacity additions
that comprise the 20 percent of the total systeneigdion. This corresponds to 39.7 TWh which
is 20 percent of the overall generation of 198.4RTW

The table in Appendix 4 displays the details ofegation from those plants in specific.
STEP 6: Calculate the build margin emission factor
According to the Baseline Methodology, the Buildrigia (BM) Emission Factor By is calculated as

the generation-weighted average emission fact@ s&mple of power plants m for a specific year, as
follows:
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Z EGm,y X EFELmY
EFyiaevy = =
g y Z EGm,y

Where:

EF grid, BMm, y Build margin CO2 emission factor in yegit¢ O, / MWh);

EG,, Net quantity of electricity generated and deliete the
grid by power unit m in year y (MWh)

ERcmy CO, emission factor of power unit m in year y
(tCO,/MWh)

m Power units included in the build margin

y Most recent historical year for which power gextien

data is available

There is no available CO2 emission data for the grounits included in the BM calculation. The
available data for on plant basis is the name,,typsalled capacity and annual electricity prodarct
figures of these facilities. However, there is naikable data for the electricity production figaref
some small facilities, most probably because thasgects are included in the “Other Projects”.
Therefore, annual electricity productions of thésalities were calculated with the following forihau
unless the exact production figures are reachéa data used in the BM calculation is provided ftbm
Turkey’s Capacity Projection Reports publishedéang: 2008, 2008, 20072 20062 and 200%'.

EGn,~ Full Load Working Hours x Installed Capacity

In addition to this the efficiency rates for theslficonsumption of these facilities should be aduaethe
calculation (as the thermal plants do not consu@@/4d.of the fuel which they are fed with). Therefare
efficiency figure which represents how efficientllye thermal power plant consumes the fuel was
estimated for each facility group in line with tdata provided by TEIAS.. Within the context of the
calculation in this document, higher the efficienigure means lower the CO2 emission (as the
electricity calculation assumes that the elecfrigtoduction is a function of the designed insthlle
capacity not the efficiency. However, in theory thstalled capacity of a plant increases with thghér
efficiency).

The Build Margin estimation is based on the emis$amtors calculated for each energy source.

%0 http://lwww.teias.gov.tr/projeksiyon/KAPASITEPROJER ONU2009. pdf
31 hitp://lwww.teias.gov.tr/projeksiyon/KAPASITEPROJER ONU2008.pdf
%2 hitp://lwww.teias.gov.tr/projeksiyon/KAPASITE%20PBEKSIYONU%202007.pdf
% http://lwww.teias.gov.tr/projeksiyon/KAPASITE%20PBEKSIYONU%202006.pdf
3 http://www.teias.gov.tr/projeksiyon/KAPASITE%20PBEXSIY ONU%202005. pdf
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Fuel Specific Emission Factors

Carbon content factors for each fuel type (tC/Ed¢rrto the factors stated in “2006 IPCC Guidelifoes
National Greenhouse Gas Inventories” and the foetiic CQ emission factors were estimated from the
same factors. To be on the conservative side, mimmmission factors were used in the calculation.

Electric Efficiency Rates

The electric efficiency rates for different fuelpgs across ownership structures of the facilitetaté
owned vs privately owned vs mobile facilities) werelculated through actual energy consumption
figures of these facility types in the last 3 yedklt additional facilities were assumed to be ddoaits
specific group’s average efficiency.

Equivalent Electricity Generation

The equivalent electricity generation for each ftygle j out of the most recent 20 percent plants is
calculated as follow:

Average Running Hours (Hours): For each specific fuel type, average running hafrsimilar
facilities in Turkey for the year 2008, 2007, 208&d 2005. Relevant figures were calculated based o
the installed capacity and electricity productidgufes. On the other hand EUAS announces the
electricity production figures of its facilities gach year. For these facilities actual figuresewesed.

Installed Capacity (MW): Total installed capacities of facilities run bgngar fuel types for
the period between Januart, 2004 and December %12008.

Electricity Production (GWh): The announced electricity production figures bé tfacilities
which were commissioned in the period between Jgn@5 2004 and December %12008. And,
multiplication of running hours and installed cajpador each fuel type, unless the energy produrctio
figures are not reached.

The computations display a weighted Build Margirission factor of 0.566.

STEP 7: Calculate the combined margin emissionsttac

The baseline emission factor is the weighted awedddghe Operating Margin Emission Factor and Build
Margin Emission Factor. The ACMO0002 / Version lfidgline recommends equal weight values for
hydropower projects as seen in the formula below:

EFgid, cm,y = EFgrid, om,y X Wom+ EFgrig, 8m, y X Wem

Where:

EFiaamy = Build margin CQemission factor in year y (tCOMWh)
EFia.omy Operating margin C{@mission factor in year y (tCOMWh)
Wo Weighting of operating margin emissions faco (

Wy, = Weighting of build margin emissions factor (%)
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The default values recommended by Methodologiaalt td ool to calculate the emission factor for an
electricity system, Version 02” foray and wsy for activities other than wind and solar power eyation
projects are 0.5 and 0.5, respectively.

EFgig, om,y = 0.661 x 0.5 + 0.566 x 0.5

Therefore resulting EF, ., is 0.614 tCQMWh

Project emissions

PE = PEryt+ PEspyt+ Phipy

Where:

PE = Project emissions in year y (tCO2elyr)

PEry = Project emissions from fossil fuel consumpiiogear y (tCO2/yr)

PEgpy= Project emissions from the operation of geottampower plants due to the release of
Non-condensable gases in year y (tCO2elyr)

PEipy= Project emissions from water reservoirs of byglower plants in year y (tCO2elyr)

PE-, and Pkpyare both irrelevant with the project activity atheérefore assumed “0”, as the proposed
project activity is a new grid-connected run-offeii hydro power plant.

On the other hand, ACM0002 Version 10 suggests gthgiect proponents shall account for CH4 and
CO2 emissions for the reservoir. Since there iseservoir in the project, R assumed as 0.

Also, according to ACM0002 / Version 10 if the powaensity (PD) of the hydro power plant is above 10

W/ n?, PEy is 0. As a result, since there is no reseindhe project, LEis also assumed to be 0 as
suggested in ACM 0002 / Version 10.

Accordingly the baseline emissions Bffe calculated as following:

BE, = (EG - EGyaseiing X EFyrig, cm, y

Where:

BE, Baseline emissions (tCO2e)

EG Annual electricity supplied by the project te trid (MWh)

EGyaseline Baseline electricity supplied to the grid in tleesse of modified or retrofit facilities

(MWh). For new power plants this value is takeza®.
EFgria, cm,y Baseline emission factor (tCO2e/MWh)
Y Refers to a given year
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EG, = 59,928 MWh/year
EGuaseine= 0 (The figure is zero for the project as theggubis new)
Therefore, the expected baseline emission forutgdar production of the project is:

BE, = (0.614-0) x 59,928 = 36,796tG©

B.5.  Description of how the anthropogenic emissiorsf GHG by sources are reduced below
those that would have occurred in the absence ofdtregistered CDM small-scale project activity :

Referred by the Baseline Methodology, the “Tooltfee Demonstration and Assessment of Additionality
(Version 5.2)" outlines a step by step approachttierassessment of additionality or in other wdhds
emission reductions that would have occurred iratteence of the project.

Step 1: Identification of alternatives to the snhalcale project activity consistent with currentves and
regulations

Sub-step 1a: Define alternatives to the projetivity

In the absence of the proposed project activitgugible and credible project activities to the josaa
project activity are as follows:

Alternative 1  : Construction of a thermal powermplaith the same annual power output

Alternative 2  : The proposed project activity natlertaken as a VER project activity

Alternative 3 : Construction of some other renewadiergy plant with the same annual power output
Alternative 4 : The same service of power supplyr®/ided from the grid (Kiran HEPP is not built)

Although the coal and natural gas reserves in juikeery limited, there are many thermal powenida
that have been being commissioned in recent yaatsrarkey’s grid mainly consists of thermal power
plants. As they have become common practice iretteggy sector due to off-take agreements provided
by the government, these projects face easiermstances in terms of financing and realisation. In
addition, these projects use imported coal, so ttey be realized regardless of their geographic
proximity to coal supply. Therefore, constructiohathermal plant with the same annual electricity
output is a realistic alternative.

The Black Sea region is not very rich of wind and high forest density combined with very steematar
does not allow for wind power plants. It can bensae the REPA (Wind Energy Potential Map) of
Giresun, the areas which have enough potentisddonomically feasible wind farm investments are not
very evident in the regiof® As for the geothermal energy, this renewable ggnsource exists in west
side of the country’® Therefore, at the project area, there is no gewiflesource either. As a result,
Alternative 3 for the region is eliminated.

% http:/iwww.eie.gov.tr/duyurular/YEK/YEKrepa/GIRB$BREPA. pdf
36 http://web.deu.edu.tr/jenarum/index.php/turkygedermal
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As mentioned above, the Turkish Electricity Sedsoheavily dependent on fossil fuel plants. Whb t
new bill that passed in 2081 the public funding in energy investments havepséal. The new bill
allows incentives for private sector participationenergy investments. In addition to rehabildatiof
existing plants, new capacities to be added to rietincreasing demand require mass amount of
investments. Because the public funding of enémggstments is no more legitimate, the new projects
need to be accomplished by private sector. YetABNLU cannot influence the future fuel mix in the
energy market, but can only decide to invest onptiogect because ANADOLU has no influence on the
domestic energy policy of the decision makers.

Under these circumstances, the realistic alterestare 1, 2 and 4. Analyzing these three alteestit

is seen that all scenarios are consistent withbdsline definition of ACM0002 / Version 10 whete i
defines the baseline scenario as the amount dfielgcthat would be delivered to the grid by theject
activity, generated by the operation of existingd-gonnected power plants and by the addition new
generation sources, as reflected by the combinedima

Sub-step 1b: Enforcement of applicable laws amglaions

The following applicable mandatory laws and redata have been identified for the proposed project
activity:

Electricity Market Law®®

Law on Utilisation of Renewable Energy Resourcegtie Purpose of Generating Electrical
Energy”®

Energy Efficiency LaW’

Forest Law"

Environment LaW

Regulation on procedures and principles of sigtivegagreement of utilisation of water resources
for the purpose of electricity production in theatticity market®

7. Regulation on Environmental Impact Assesstifent

N

o0k w

All energy projects are in compliance with the matody laws and regulations listed above excé&pagd

7" one. “Law on Utilization of Renewable Energy Reses for the Purpose of Generating Electrical
Energy” is only applicable for renewable energygets. Also, “Regulation on procedures and prirespl
of signing the agreement of utilization of watesaerces for the purpose of electricity productiorhe
electricity market” is only applicable for hydropemprojects.

Step 2: Investment Analysis

3 Electricity Market Law” No: 4628 issued in 2001

38 | aw number 4628, enactment date 03/03/2001, hitpw/.epdk.gov.tr/english/regulations/electricity.htm
3 Law number 5346, enactment date 18/05/2005, hipw/.eie.gov.tr/duyurular/YEK/LawonRenewableEnerggReees.pdf

40 Law number 5627, enactment date 02/05/2007,
http://www.eie.gov.tr/english/announcements/EV_kan&nVer_kanunu_tercume_revize2707.doc

41 Law number 6831, enactment date 31/08/1956. THivwimade available to the DOE on request.
42 Law number 2872. Published in Official Gazette M@8132 on 11/0883. This will be made available to the DOE on resjue
“3 National Gazette number 25150, 06/06/2003

44 National Gazette number 26939, 17/07/2008
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Sub-step 2a: Determine appropriate analysis method

The ,Tool for the Demonstration and Assessment of Axditity’, version 05, from EB39, lists three
possible analysis methods:

* Option I: Simple cost analysis;
e Option II: Investment comparison analysis; and
e Option Ill: Benchmark analysis.

Since the proposed project generates financiakandomic benefits via the sales of electricity othan
carbon revenues, Option | cannot be used.

Option Il is only applicable to projects where git#tives should be similar investment projectseimis
of generation capacity. Between Option Il and Qptih, benchmark financial analysis (Option lll) is
chosen, wherein Equity IRR has been utilized a®sg@ to Project IRR, as permitted in the additibyal
tool.

As a result Option Ill: Benchmark Analysis is sééetas the analysis method and the Equity IRR is
selected as the financial indicator for the denmatisin of the additionality of the project.

Sub-step 2b: Option lll. Apply Benchmark Analysis

The equity IRR is selected as the financial indicdbr the Benchmark Analysis. Various professignal
who work at financial institutions which deal withe assessment of energy projects on daily basis we
contacted. As they were briefed about the purpdsgpiestioning, they were kindly asked to testiy f
general expectation of their institutions to apprdlie loan release for renewable energy projethe
survey had to be based on personal testimony retharintrinsic evidence as most of the profesdsima
the field are strictly prohibited by their instilhs from quoting such guidelines in writing.

Almost all bankers who have been asked for an opifior the minimum IRR that is required for the
approval of a similar project expressed some &efRR that is in the bandwidth of 16 to 18 petcen

In addition to this a relevant benchmark rate $® aalculated in line with the suggestion in “Téml the
demonstration and assessment of additionality” Mar65.2 which suggests to use the government bond
rates, increased by a suitable risk premium. lati@ to this, the benchmark rate is calculatetine

with the Capital Asset Pricing Model (CAPf1) The CAPM suggests below formula to calculate the
discount rate (in other words benchmark rate).

E(R) = Ry + B,(E(Rn) — Ry)

where:
. B (R!) is the expected return on the capital asset
. Rf is the risk-free rate of interest such as intemeising from government bonds

45 Please sebttp://en.wikipedia.org/wiki/Capital_asset pricing_moftelthe definition of CAPM
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. _,'31- (the beta coefficient) is the sensitivity of tgset returns to market returns, or
5 - Cov(R;, R)
alsc Var(R,,)
. B (RM) is the expected return of the market
. E(Rm} o Rf is sometimes known as the market premium or rigkmpm (the

difference between the expected market rate ofiretnd the risk-free rate of return).

Risk Free Rate (R)

The 30 year Eurobond which was issued by TreasuRepublic of Turkey was used as the proxy for the
risk free rate in the country. This market retugpresents an after tax return over all componentiseo
country’s major index. The relevant interest at tlage of investment decision of the facility whish
assumed as the feasibility study of the facilitynptetion date yield for this bond was 7.084% a8@f

of March 2007

The Beta Coefficient f3;)

The Beta coefficient of securities with values elds 1 determines the company securities as bding o
average risk. There are four power generatingteading companies under trade in the Istanbul Stock
Exchange (ISE). The average Beta for these fourpeais can be calculated based the index created
from these four stocks which is called as “Eledyi¢ndex” of ISE. Thep; for the Electricity Index is
calculated as 0.922 by Bloomberg which is one efgtominent data suppliers in financial markets.

Market risk premium (E(R ) — Ry)

To estimate the “Market risk premium” of Turkeyetindependent study of Aswath Damodaran — Stern
School of Business (New York University) was ustde study offers an assessment of the market risk
for different countries according to their creditings as the determined market risk premium fakéy

is 9.29%bcalculated on the basis of the credihgaBa3 with positive perspective given to Turkey b
Moody’s:

All in all, the relevant discount rate is calcuthtes:
7.084% + 9.29%* 0.922 = 15.65 %

The above discount rate can easily be assumednasmative as the above benchmark assumes that the
benchmark and the project have same natures irstefmmisk. However, the Beta of the index includes
lower risk compared to the project, as the indekuitles already established companies (which aendp
running). However, it is obvious that the projestiudes more risk compared to already established
companies as there are extra construction risks i@xperienced operational risks for the project.
Therefore, the Beta of the project should be sigguiftly higher than the index Beta. All in all, wan say

that the CAPM derived benchmark rate is consergadivd also in consistency with the benchmark rates
received from local bankers mentioned above.

“©http://www.isyatirim.com.tr/report_download.aspx@$i4563
47 http://www.stern.nyu.edu/~adamodar/pc/archivespram07.xls
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IRR Calculation of the Project

During the planning phase of the project in 20@&sh flow analysis has been prepared for the frbjec
the company. Aiming to show that the income of@® VER is important for the financial performance
of the project, two scenarios are presented ingédion, one which excludes revenues from the afale
GS VERs and the second which includes the revefnoesthe sale of GS VERs. The assumptions used
for this analysis are outlined as follows:

A project lifetime of 20 years is used in the Fbiity Study for the project and is used in the
IRR calculation for the proposed project. Howewvidre project owner would hope that the
lifetime of the project will in practice be hightran 20 years, possibly up to 30 years, but this
would require additional significant investmenteafP0 years to replace and refurbish the key
components of the plant.

The financial analysis is performed over the 20rymaiod from 2009 to 2028, this, therefore
includes the investments made by the project owréreen 2007 and 2009 and the operational
costs along the lifetime of the project.

= The Internal Rate of Return (IRR) of the projeaicfiow has been calculated.

= Annual operational cost of € 839,223 has been asgdwaiong the project lifetime

= Atax rate of 20% is applied to the project in limigh Turkish tax laws.

= The depreciation period of machinery and equipmerst assumed as 20 years.

= For labour expenses, annual cost of labour in thgegt’'s region is estimated for each specific
job descriptions. Actually, this is still on the dhe conservative side as far as the Turkey
averages are concerned. According to Turkish Engpléjnions Confederation, the average cost
of employee in Turkey is YTL 3,183 per month (arduBuro 1,768) as of January 2008
(http://lwww.tisk.org.tr/gostergeler.asp?id=524).wéwver, the average cost of labour per month
assumption in the IRR calculation was Euro 1,308.

= The annual power generation figure is 59,928,000 kW

= The power purchase price for the project is assutodae 5 Euro cent per kwh which is the
minimum purchase guarantee offered by the Stataascentive to the investment (Please refer
to Turkish Renewable Energy Law No: 5346 Article.B.

= The revenues from GS VERs are excluded from saerarand included in scenario 2. The
volume of GS VERs generated by the project is ¢aled by multiplying the annual electricity
output of the project by the emission factor. Bensitivity analysis, the revenues related to the
sale of the GS VERs are applied by multiplying odume of GS VERSs by the €5, €6 and €7
price. The GS VERSs are generated and sold bet2@@% and 2019 for ten years.

Results

The cash flow analysis has been performed on teegrscenarios;

Scenario 1 — excludes revenues from the sale ofIEFS
Scenario 2 — includes revenues from the sale of/BERs
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Cash Flow to Equity With & Without VER
1,00 Revenues

Millions Euro

2010 2011 2012 2013 2014 2015 2016

-2,50 B Without VER M @ 5 Eur/ton VER
M @ 6 Eur/ton VER B @ 7 Eur/ton VER

Chart 3: Project Cumulative Cashflow Comparisoithand without GS VER.
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2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 9 201 2020 2021 2022 2023 2024 2025 2026 2027 2028

Energy Production (1000 Kwh/year) 39.952 59.923 59.928 59.928 59.028 59.328 59.928 59.928 92B9. 59.928 59.928 59.928 59.928 59.928 59.928 5¢.928 59.9289.928 59.923 59.928

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 1 202 2022 2023 2024 2025 2026 2027 2028
Loss & Pilferage Rate 6% 6% 6% 6% 6% 6% 6% 6% 6% €% 6% 6% 3% 6% 6% 6% 6% 6% 6% 6%
Total Sales Volume (1000 Kwh/year) 37.555 56.332 56.332 56.232 56.332 56332 56.332 56.332 332%6. 56.332 56. 56.332 56.332 56.332 56.332 56.332 £6.33256.332 56.332 56.332
Sales Prices (EUR/Kwh) 0,050 0,050 0,050 0,050 0,C50 0,050 0.050 C,050 0,050 0,050 ,05C 0 0,050 0,050 0,050 0,050 0,050 0,050 0,050 0,050 0,050
Sales Revenues (EUR) 1.877.744 2.816.616 2.816.616 2.816.516 2.816.616 26865.2.816.615 2.816.6.6 2.816.616 2.816.616 2.816.6161668€ 2.816.616 2.816.616 2.816.616 2.816616 2.816.@1Hl6.616 2.816.616 2.816.616

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 1 202 2022 2023 2024 2025 2026 2027 2028
General production expenses 187.488 187.4€8 187.438 187.488 187 488 187.488 1€7.488 7.48E3 187.488 187.438 187.488 187.488 187.488 187.488 48B37. 187.483 187.488 187.488 187.488 187.488
Other Expenses 18.749 18.749 18.749 18.749 18.749 18749 18.749 18.749 74918. 18.749 18.749 18.749 18.749 18.749 18.749 13.749 18.74918.749 18.749 18.749
Depreciation 467.398 623.198 623.198 623..198 623198 623.198 623.198 3.1962 623.198 623.198 623.198 623.198 62:.198 623.198 19823. 623.193 623.198 623.198 623.198 623.198
Transmission BExpenses 6.52€ 9.789 9.769 9.739 9.789 9.789 9.789 8.789 9.789 9.789 .78¢9 9.789 9.789 9.789 9.789 9.789 9.789 9.789 9.789 9.789
Total (EUR/year) 680.161 839.223 839.223 839.223 839.223 839.223  839.2239.283 839.223 839.2Z3 839.223 839.223 839223 839.223 2839. 839.223 839.223 839.223 839.223 839.223
(BUR /Kwh) 0,01¢ 0,015 0,015 0,015 0,C15 0,015 0,015 C,015 0,015 0,015 0150 0,015 0,015 0,015 0,015 0,015 0,015 0,015 0,015 0,015

General admisnistrative expenses 44.29¢ 44.294 44.294 44.294 44.294 44294 44.294 44294 29414, 44.294 44204 44234 44.294 44.294 44.294 44.294 44.29444.29¢. 44.294 44.294

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 1202 2022 2023 2024 2025 2026 2027 2028
Days of Receivables 15 18 15 15 15 15 15 5 15 15 15 15 15 15 15 15 15 15 15 15

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 9 201 2020 2021 2022 2023 2024 2025 2026 2027 2028
General Production Expenses 187.488 187.488 187.488 187.488 187.488 187.488 187.4887.488 187.488 187.488 187.488 187.488 187.488 187.488 4887. 187.488 187.488 187.488 187.488 187.488
Labor Bxpenses Number g. Salary per 93.738 93.738 93.738 93.738 93.738 93.738 93.738 93738 73®3. 93738 93.738 93.738 93.738 93.738 93.738 93.738 93.73893.738 93.738 93.738
Technician 3 15.819 47.458 47.458 47.458 47.458 47.458 47.458 47.458 4587 47.458 47.458 47.458 47.458 47.458 47.458 47.458 87.4547.458 47.458 47.458 47.458
Engineer 1 25.714 25.714 25.714 25.714 25.714 25.714 25.714 25.714 7125 25.714 25.714 25.714 25.714 25.714 25.714 25.714 857125714 25.714 25.714 25.714
Worker 3 4.746 14.238 14.238 14.238 14.238 14.238 14.238 14238 2384. 14.238 14.238 14.238 14.238 14.238 14.238 14.238 14.2384.238 14.238 14.238 14.238
Security 3 2.109 6.328 6.328 6.328 6.328 6.328 6.328 6.328 6.328 6.3286.328 6.328 6.328 6.328 6.328 6.328 6.328 6.328 6.328 6.328 .3286
Maintenance Expenses 65.625 65.625 65.625 65.625 65.625 65.625 65.625 65.625 62%5. 65.625 65.625 65.625 65.625 65.625 65.625 65.625 65.62565.625 65.625 65.625
Insurance Expenses 28.125 28.125 28.125 28.125 28.125 28.125 28.125 28.125 12%8. 28.125 28.125 28.125 28.125 28.125 28.125 28.125 28.12528.125 28.125 28.125
(EUR/year/MWh)
Transmission Expenses Use of systemtariff Systemope! 6.526 9.789 9.789 9.789 9.789 9.789 9.789 9.789 9.789 9.789 .7899 9.789 9.789 9.789 9.789 9.789 9.789 9.789 9.789 9.789
i 40 133 174 174 174 174 174 174 174 174 174 174 174 174 174 174 174 74 1 174 174 174 174
General Administrative Expenses Numberalary per ye: 44.294 44.294 44.294 44.294 44.294 44.294 44.294 44.294 2944. 44294 44.294 44.294 44.294 44.294 44.294 44.294 44.2944.294 44.294 44.294
General Manager 1 31.639 31.639 31.639 31.639 31.639 31.639 31.639 31.639 .6381 31.639 31.639 31.639 31.639 31.639 31.639 31.639 91.6331.639 31.639 31.639 31.639
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Accounting 1 12.656 12.656 12.656 12.656 12.656 12.656 12.656 12.656 6562 12.656 12.656 12.656 12.656 12.656 12.656 12.656 $2.6512.656 12.656 12.656 12.656

2007 2008 2009 Total
Civil Works 1.115.976 7.253.846 2.789.9411.159.764
Access Roads 156.892 0 D 156.892
Local Machinery & Equipments 9.09¢ 59.136 22.745 90.97¢
Import E&M Machinery & Equipments 0 2.306.593 1.537.728 3.844.321
Power Transmission Lines 0 343.492 171746 515.237
Survey, Design And Consulting 2.772.993 0 D 2.772.998
Land Allocation And Expropration 161.534 0 0 161.534
Insurance Costs 16.091. 16.091 16.001  48.274
0
Total Investment Amount 4.232590 9.979.158 4.538.251 18.750.000
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2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 9 201 2020 202:. 2022 2023 2024 2025 2026 2027 2028
Depreciation of New Investment
Building 319.825 426.453 426.433 426.433 426 433 426.433 426.433 6.4382 426.433 426.433 426.433 426.433 42€.433 425433  43826. 426.433 426.433 426.433 426.433 426.433
Machinery and Equipment 147.574 196.7€5 196.735 196.765 196 765 196.765 1€6.765 6.76E3 196.765 196.765 196.765 196.765 19€.765 195.765  76E¥%. 196.765 196.765 196.765 196.765 196.765
Total 467.398 623.198 623.198 623.198 623.198 623.198 623.198 3.188 623.193 623.198 623.198 623.198 623198 623,198 1883. 623.193 623.198 623.198 623..98 623.198
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 9 201 2020 2021 2022 2023 2024 2025 2026 2027 2028
Net Sales 1.877.744 2816.616 2816.616 2.816.516 2.816.616 26865 2.816.615 2.816.6.6 2.816.616 2.816.616 2.81¢.61616H8€ 2.816.616 2.816.616 2.816.616 2.816616 2.816.62816.616 2.816.616 2.816.616
Cost of Sales -680.167. -839.223 -839.223 -839.223 -839 223 -839.223 9.282 -839.223 -839.223 -839.223 -839.223 -83¢.223 -839.2 -839.223 -839.223 -839.223 -839.223 -839.223 -839.223 839.223
Gross Profit 1197583 1.977.393 1.977.393 1.977.393 1977.393 13937. 1.977.393 1.977.393 1.977.293 1.977.393 1.977.393771392 1.977.393 1.977.333 1.977.393 1.977393 1.977.39®77.393 1.977.3¢3 1.977.393
64% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70%
General Administrative Expenses -44.294. -44.294 -44.294 -44.294 -44.294 -44 294 -44.294  4.204 -44.294 -44.294 -44.294 -44.294 -44.294 -44.294 2944, -44.294 -44.294 -44.234 -44.294 -44.294
Income from Operations 1.153.289 1.933.099 1.933.099 1.933.099 1.933.099 10983. 1.933.099 1.933.099 1.933.099 1.933.099 1.935.09933109¢ 1.933.099 1.933.039 1.933.099 1.933099 1.933.09933.099 1.933.0¢9 1.933.099
EBITDA 1.620.687 2.556.297 2.556.297 2.556.297 2.556.297 22895. 2.556.297 2.556.297 2.556.297 2.556.297 2.556.297 56287 2.556.297 2.556.237 2.556.297 2.556297 2.556.295656.297 2.556.2¢7 2.556.297
EBITDA Margin 86% 91% 91% 91% 91% 91% 91% 91% 9.% 91% 91% 91% 91% 91% 91% 91% 91% 91% 91% 91%
Financing income / (expense), net -483.707 -929.7€2 -829.255 -728.748 -628 231 -527.714  7.102 -326.680 -175.905 -75.288 -25.129 0 0 0 0 0 0 0 0 0
Other Income /(Expenses)- net 0 0 a C o 0 0 0 D) 0 2 0 o o 0 0 0 0 0 0
Income before Tax 669582 1.003.316 1.103.833 1.204.350 1.304.867 1.4@538.505.901 1.606.418 1.757.194 1.857.711 1.907.969 10983 1.933.099 1.933.099 1.933.099 1.933.099 1.933.099331099 1.933.099 1.933.099
Taxation on income -133.916 -200.6€3 -220.757 -240.870 -260 973 -28..077 1.180 -321.284 -351.439 -371.542 -381.594 -38€.620 -286.6 -386.620) -386.620 -386.620 -386.520 -386.620 -3815.620 386.620
Income before Monetary Gain / (Loss) 535.666 802.653 883.067 963.480 1.043.894 1.124.307 1204 1.285.135 1.405.755 1.486.169 1.526.375 1.546.47%461479 1.546.479 1.546.479 1546479 1546479 158541546479 1.546.479
Net Income for the period 535.666 802.653 883.067 963.480 1.043.894 1124307 1204 1.285.135 1405755 1.486.169 1.526.375 1.546.47%461479 1.546.479 1.546.479 1546479 1546479 158547546479 1546479
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 9 201 2020 202 2022 2023 2024 2025 2026 2027 2028
Net Income 0 0 535.666 802.653 883.067 963.480 1.043.894 1.124.307 04.12 1.285.155 1.405.755 1.486.169 1.526.375 1.546.47R546.479 1.546.479 1.546.479 1.546.479 1.546.479 4B16. 1.546.479 1.546.479
Depreciation 467.398 623.198 623.198 623.198 623.198 623.198 623198 3.1982 623.198 623.198 623.198 623.198 62:.198 623198 19®3. 623.193 623.198 623.198 623.198 623.198
Working Capital Requirement
Change in Trade Receivables - 77.168 38.584 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [ [ 0
Change in Trade Payables 0 0 0 a [ 0 0 0 D) 0 2 0 0 0 0 0 0 0 0 0
Change In Other Assets - 0 0 0 a [ 0 0 0 D) 0 2 0 o o 0 0 0 0 0 0
Change Liabilities 0.2 4 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
Investments -4.232590 -9.979.158  -4.538.251 0 0 0 0 0 0 0 0 [ [ 0 0 0 0 ] 0 0 0
Equity 3.750.000 750.0C0 750.000  2.250.000 0 0 0 0 0 0 0 0 0 0 0 0 0 [ 0 0
Debt 15.000.000 3.482.590 9.229.158 2.288.251
Debt Repayments
Bank Loan -761.493  -1522.985 -1.522.685 -1.522.985 -1.522.985 5221985  -1.522.965 -1.522.685 -1.522.985 -1.522.985 22198B% -761.493 0 0 0 0 0 0 0 0
Cash Generated During the Year 0 0 318.739 -58.550 -16.721 63.693 144.107 224520 304.934 85.38" 505.968 586.331 626.588 1.408 184 2.169.677 B8769. 2.169.677 2.169.677 2.169.677 2.169.677 2.169.677 69.8707
Cumulative Cash Generated 0 0 318.739 260.189 243.468 307.161 451.268 675.788 980.722366.069 1.872.037 2458.419 3.085.007 4.493.191 6f#2. 8.832.545 11.002.222 13.171.398 15.341.575 17.21.29.680.929 21.850.606
Cash Flow to Equity -750.000 -750.000  -1.931.261 -58.550 -16.721 3.693 Q#4.1 224520 304.934 385.347 505.268 586.381 6265.588 18#)8.1 2.169.677 2.169.677 2.169.677 2.169.677 2.169.677 9BIH  2.169.677 2.169.677
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2007 2011 2012 2013 2016 2026 2027 2028

Baseline EF 0,614
Expected CQ Reduction (tons) 34.583 34.588 34.588 34,588
Expected VER Revenue@ 5 Eur/ton 172.940 172.940 172.940 172.940
Expected VER Revenue@ 6 Eur/ton 207.5z28 207.528 207.528
Expected VER Revenue@ 7 Eur/ton 242.116 242.116 242116
Cash Flowwith VER
@ 5 Eur/ton VER -750.000 156 220 236.633 &17.0 397.460 558.288 2.169.677 2.169.677
@ 6 Eur/ton VER -750.000 190 808 27..221 L6 432.049 592.876 2.169.677  2.169.677
@ 7 Eur/ton VER -750.000 225.396 305.809 2286. 627.464 2.169.677 2.169.677
IRR - 10 Years -16,3%
IRR - 15 Years 6,0%
IRR - 20 Years 13,9%
IRR -5 Years

@ 5 Eur/ton VER -72,0%

@ 6 Eur/ton VER -69,0%

@ 7 Eur/ton VER -66,2%
IRR - 10 Years

@ 5 Eur/ton VER -7,4%

@ 6 Eur/ton VER -5,9%

@ 7 Eur/ton VER -4,4%
IRR - 15 Years

@ 5 Eur/ton VER 9,5%

@ 6 Eur/ton VER 10,2%

@ 7 Eur/ton VER 10,9%
IRR - 20 Years

@ 5 Eur/ton VER 15,9%

@ 6 Eur/ton VER 16,3%

@ 7 Eur/ton VER 16,8%
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Sub-step 2c: Calculation and Comparison of Finahkidicators
1. Parameters required for calculation of key feiahindicators

According to the financial feasibility study of th@oposed projeat the parameters required for the
calculation of key financial indicators are in Taldlo:

Parameter Value
Installed capacity (MW) 17.00
Grid connected output (MWh) 59,928
Capital investment (Euro) 18,750,00(
Income tax rate (%) 20.0
Expected tariff (Euro/kWh) 0,05 €/kWh
Expected VER price (Euro/tCO2e) 5-7
O&M (Eurolyear) 839,223
Project lifetime (years) 20.0
Benchmark rate (%) 15.65

Table 9: Basic Parameters for Financial Analysis
2. Results of the Financial Analysis

Table 2.9 includes the results of the financiallgsia for the Project, at the time that the decisio go
ahead was made, both with and without VER financifige IRR of the Project without VER financing
was lower than the applicable benchmark rate afrmetThis therefore indicates that in comparison to
alternative investments, the Project was finangiatlattractive in the absence of VER financing.

Without | @ 5 Euro/ton| @ 6 US$/ton @ 7 US$/ton
VER VER VER VER
Equity IRR (%) 13,9% 15,9% 16,3% 16,8%

Table 10: Summary of Project investment analystiaut and with VER financing
3. Comparison of IRR for the proposed project wfthancial benchmark
In accordance with benchmark analysis (Option Iflthe financial indicators of the proposed projec

such as the project IR are much lower than the benchmark, the proposejeqt is not considered
financially attractive.

“8 For Benchmark Analysis, the IRR shall be calculate@quity IRR, according to the “Tool for the dersivation

and assessment of additionality”, version 05, fE&B389.
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Table 2.9 highlights the project IRR with and witlh@arbon revenues. Without the additional income t
the project developer resulting from VER sales, Huplity IRR is 13.9%, which is lower than the
financial benchmark. Thus, the proposed projenbidinancially attractive.

Taking VER revenues into consideration, the EqURR increases to 15.9% (with 6 Euro/ton VER
price).

While the IRR with VERSs remains lower than the fingl benchmark of 15.65%, the Project Developer
will also benefit from the following intangible befits that VERS provide:

- A third party review of project documents willvgi extra confidence to both investors and finascier
- Enhanced corporate green image of the projeatldper through its contribution to a clean sourte o
electricity and the diversification of electricigpurces in Turkey, which broadens stakeholder dentie.

Sub-step 2d: Sensitivity Analysis

Sensitivity analysis was applied to Investment €aatd Energy Production. Applying variations on
Investment costs, the range was considered to bédbandwidth of +10% and —10% as advised in “Tool
for the demonstration and assessment of additigr{&ersion 05.2).”

Investment costs -10,0% -5,0% 0,0% 5,0% 10,0%

Without VER 17,5% 15,6% 13,9% 12,3% 10,9%
IRR @5 Eur/ton VER 19,8% 17,8% 15,9% 14,2% 12,6%
IRR @6 Eur/ton VER 20,3% 18,2% 16,3% 14,6% 13,0%
IRR @7 Eur/ton VER 20,8% 18,7% 16,8% 15,0% 13,4%

Table 2.12: Sensitivity to Variation in Investmeuasts

Applying variations on Energy Production; the déwia between last 5 year, last 10 year averagetand
energy production on which the VER calculation asdxd on are +2.56% and 0.90% respectively as can
be seen in Annex 5-Average monthly water flow dmabtetical net electricity production. That is why,
variation in a bandwidth of +5% and -5% was deemeele appropriate in the context of the specific
project circumstances.

Energy Production -5,0% -2,5% 0,0% 2,5% 5,0%

Without VER 12,1% 13,0% 13,9% 14,8% 15,8%
IRR @5 Eur/ton VER 13,9% 14,9% 15,9% 17,0% 18,0%
IRR @6 Eur/ton VER 14,3% 15,3% 16,3% 17,4% 18,5%
IRR @7 Eur/ton VER 14,6% 15,7% 16,8% 17,9% 19,0%

Table 2.13: Sensitivity to Variation in Energy Buation

Due to the fact that the feed in tariff prices fixed in Turkey, the unit energy price is not calesied to
be an exogenous variable. On the other hand,dtenfal changes in the revenue were already teflec
through a sensitivity analysis on the amount ofteigty generation.
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The sensitivity analysis given above leads to #silt that significant increase in the project stagent
costs reduce the financial attractivity of the pobjas it goes down the acceptable IRR levels by th
bankers. In that sense, it should be menbtionatdthie actual total investment has happened tdbeta
28.653.000 Euro which is 53% higher than the exgakfigure in the feasibility study.

Also, in the same sense, a 5% increase in the ermaaduction makes the investment financially
attractive barely without future carbon revenueevéttheless, the issues mentioned in the barredysia
proves that the project would still face seriousfirmancial barriers even the IRR may go over thelle
which is acceptable to the banks.

Step 3: Barrier Analysis

Sub-step 3a: Identify barriers that would prevédre implementation of type of the proposed VEReptoj
activity

It is important to note that the participation afrKish private sector in the renewable energy lassins a
very new concept. Hence, most of the private congsain Turkey have little experience and know-how
in the management and operation of HEPPs. As tagbats energy policy during late 80’'s, Turkey
started a liberalization process in its electriaiyrket. The liberalization process commenced with
electricity production and is expected to be cotgulecarly 2010’s when full privatization of statereed
distribution and production assets are completéthrmerly, all energy plants but especially the IREP
have been built and operated by the State. Whéeptivatization of energy production through lises
for HEPPs and wind farms offers lucrative investimgoportunities, the Turkish private sector stiish
limited experience in this field.

Despite somewhat reasonable figures in the finarfeiasibility studies, banks and other financial
institutions are very cautious in providing loansthese projects for various reasons. When theyhdo,
rates are significantly high due to risk premiutmattstem from lack of full confidence in the pragdue

to limited technical knowledge and experience. ¢¢emost of the projects are presumed to be feasibl
but not bankable because composed with uncertaibbut the future national policy on renewable
energy, currency risks and opportunity costs, taekb cannot fully confide in such projects. In an
economic environment where the cost of capitakry wigh — average Weighted Average Cost of Capital
(WACQC) in Turkey is 14% 49- funds from internatibraarbon credit buyers help to stimulate the
appetite of financial institutions to finance symiojects. On the other hand, the financial ingtins in

the country lack the technical capacity and knowr-tio assess such projects to ensure the output from
them. Verification of output from an independehitd party and the resulting financial support from
international buyers of carbon emission would Heag of faith for the banks and financial instituts
which hesitate to be on the long-term financingesafl such projects. The support would not onlyeeas
the crediting process for the project owners butil@lso give a stronger hand in negotiating fesle
expensive loans. Consequently, even if such pjchieve some financing from the banks; the projec
owners are seldom content with the credit termandtgg the tenor and the price.

Price Cap for Renewable Electricity

9 http:/ /analiz.ibsyazilim.com/isapi/ AT01/BETAO1.asp
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For plants that start operation before the year22@tie Energy Efficiency Law offers a minimum
purchase guarantee of 5 Eurocent per kWh for temsye The regulation also caps the price with 5.5
Eurocent per kWh, some cap which does not exid€urope. Since the State dominates the energy
production market with a market share of almostpgdcent, any competition above the minimum
purchase guarantee is limited because the Staliglésto influence the prices anytime by regulatimg
energy market.

Privatization of Electricity Distribution

The ongoing privatization of the distribution posesne risks in terms of increasing distributionsfeaed
charges. The project owners have to keep suchrtainttg in mind while project planning. Such
uncertainty and risk pose some extra hurdles ferpoject to access equity and debt financing with
reasonable terms.

Availability of Debt Financing and Global Recession

The fundamental barrier for HEPPs in Turkey is altyua consequence of all the barriers that hawnbe
elaborated above. Financing of infrastructure quotg in Turkey are still considered within the
framework of “asset backed financing”. Lack ofdorerm markets due to a few severe financial crises
faced by the country along the last two decadesemd#lke project financing, non-recourse financing in
other words, very difficult. Even the projects egiped to be eligible for financing face the isgie
collateral with tough “loan to value” condition3he country risk is considered to be high so tlogegis
cannot access the international capital markeityeds addition, the private sector is still catared to

be inexperienced in renewable energy operation¢chwhicreases the risks perceived by the investors.
Debt financing of the HEPP projects with reasonableditions is a rare case for the project ownets n
because the projects are not feasible but bechegete not considered to be bankable.

The project achieved a Turkish bank. The detailnaincing obtained so far and the total budgetttie
project can be seen below.

Investment Details (EUR

2007 200¢ 200¢ Total
Civil Works 1.115.97 7.253.84 2.789.94 11.159.76
Access Roac 156.89:. 0 0 156.89:.
Local Machinery & Equipmen 9.09¢ 59.13¢ 22.74% 90.97¢
Import E&M Machinery & Equipmen 0 2.306.59: 1.537.72: 3.844.32
Power Transmission Lin 0 343.49: 171.74¢ 515.23
Survey, Design And Consulti 2.772.99 0 0 2.772.99
Land Allocation And Expropratic 161.53¢ 0 0 161.53¢
Insurance Cos 16.09: 16.09: 16.09: 48.27¢

0

Total Investment Amount 4.232.591 9.979.15! 4.538.25 18.750.00
Table 2.14: Project Budget, 2008
Financing Institution Amount (Euro) Tenor (years)
Garanti Bank 15.000.000 | 2
Equity 3.750.00p nfa
Total 18.750.000

Table 2.15: Project Financing Package
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Sub-step 3b: The identified barriers would notvpre the implementation of at least one of the
alternatives (except for the proposed project dgjiv

The barriers explained above are specific to HEFPRsy do not impact the alternatives that have been
given in the baseline scenario elaborated by ACNQGAore precisely the electricity generation by
existing power plants connected to the grid andatthdition of new sources for electricity generation
The main reason why lack of transmission linesayl@h privatization of electricity distribution arfdgh
cost of capital impact primarily renewable energgj@cts is the State policy to refrain from renelgab
energy investments. Public funding is availabld kgitimate for energy projects other than rendeab
Therefore, those projects are either undertakerpublic agencies and the required infrastructure is
completed through public funding or they are uradesh by private sector but the additional partshé
project are financed by the State.

Alleviation of Barriers through Carbon Revenue

As the main hurdle in realizing the HEPP projestshie availability of debt financing with reasorebl
terms, the additional revenue through the sale BRY will play an extremely crucial role in the
realization of these project. At this point, thecidion universe is mainly based on the Interndé R
Return (IRR). The table below displays the IRRueal for 10, 15 and 20 years of operation respdgtive
The project proponent plans to revalidate the pt@éer the first term of ten years and contimeVER
sales for total period of 20 years. However belalewations include only the first crediting period

Assumptions:

59,928 MWh
36,796 tCO2e

« Annual Electricity Generation
* Annual Emission Reductions
* VER Price of 5, 6 and 7 Euro
e One crediting period of ten years with an oppotiutd renew once. Maximum 20 years.

Without VER| @ 5 Eur/ton VER| @ 6 Eur/ton VER| @ 7 Eur/ton VER
10 Years -16,3% -7,4% -5,9% -4,4%
15 Years 6,09 9,59 10,2% 10,9%
20 Years 13,9% 15,99 16,3% 16,806

Table 2.16: Summary IRRs for Different VER prices

The positive impact of VER sales on the project IRRery evident. Such impact is an importantdact
for potential lenders as the carbon revenue isrgéee as long as the project operates and theesofirc
revenues is quite stable and could be pledgedetddmks. On the other hand, any financial ingitut
with insecurity on the technical capability and thatput from the project will deem to have better

opinion for the project.

If Turkey happens to fiathe Kyoto Protocol and becomes a Jl or Annex 2

country, the project proponent will aim at registgrthe project as a CDM project activity. Wittgher
unit prices, the carbon revenues from the CDM ntavkié# have even more dramatic impact on the
project IRR. There are strong signals that Tunileyms to ratify the protocol and such signal défiyi
creates a positive mood not only on the projecteyanut also those financial institutions takingtake

in the project.
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Step 4: Common Practice Analysis
Sub-step 4a: Other activities similar to the prepd small-scale project activity

As also mentioned above, participation of private sector in the electricity generation from hydropower plants
is a very new concept in Turkey. Facing the growing demand for electricity and lacking the capital to realize
hydro investment, the State outsourced the construction of those plants through licenses. As seen in the
table below’, the number of projects that are close to completion is very low (only 57 projects out of 477
were completed more than 50% as of now). The low rate of completion of the projects confirms the barriers
elaborated above and also proves that the electricity generation from HEPP business is not a common
practice.

: . Number of
Completion Ratio (%) Facilities

>10% Completed 143
>20% Completed 108
>30% Completed 92
>40% Completed 70
>50% Completed 57
>60% Completed 40
>70% Completed 34

Table 17: Number of HEPP facilities completed over a certain completion ratio

In addition, the new capacity from privately owned hydro facilities represents a friction of new facilities added
to Turkey’s capacity every year. As displayed in the table below, on average, the new privately owned hydro
facilities represents only 2.3% of new additions. Similarly, new additions from privately held hydro projects
represents only 0,1% of Turkey’s installed capacity in the last 6 years.

2007 2006 2005 2004 2003 2002
Total Additional Installed Capacity
from Private Hydro* (MW) 36,1 105,4 45,6 9,5 36,6 28,0
Total Additional Installed
Capacity (MW) 1.059,6 1.817,6 2.019,5 1.236,9 3.741,3 3.513,4
Turkey's Total Installed Capacity 40.835,7| 40.564,8] 38.843,5| 36.824,01 35.587,0| 31.845,8
Private Hydro / Total Addition 3,4% 5,8% 2,3% 0,8% 1,0% 0,8%
Private Hydro / Total Capacity 0,1% 0,3% 0,1% 0,0% 0,1% 0,1%

*. Excluding Concessionary Rights and BOT Projects

Source:
http://www.teias.gov.tr/ist2007/8.xls
http://www.teias.gov.tr/ist2006/8.xls
http://www.teias.gov.tr/istatistik2005/7.xIs
http://www.teias.qgov.tr/istat2004/7.xls
http://www.teias.gov.tr/istatistik/7.xIs

Table 18: Annual privately held hydro projects’ capacity additions, total additions and total installed capacity.

%0 bttp:/ [ www.epdk.gor.tr/ lisans/ elektrik/ tlerleme_proje.him (Accessed on 3 September 2009)

A T
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What is more, the rate of electricity generatiorinafse privately held HEPPs are much less tharatke
of installed capacities of these projects. The taalthl electricity generation from private hydrojgrcts

is only 3% of the total additional capacity andyprl. 1% of Turkey’s total electricity generationd607.
Also, the total electricity production of privateydro projects has a rate of 2.5% in Turkey's total
electricity generation.

On the other hand, there is no information accés$iy the similar projects if they benefit fromrban
revenues or not, since there is no registrationaity in the host country to apply for this infoatron.

Sub-step 4b: Discuss any similar Options that@reurring

As a result, the low rate of completion of the potg, the low contribution privately held hydro jexdis
and also the implementation of the same type gept®in the same region with VER revenues confirm
the barriers elaborated above and also proveshbatlectricity generation from HEPP business isano
common practice. Therefore Step 4 is satisfied.

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

The consolidated monitoring methodology for grichisected generation from renewable sources named
as “Approved Monitoring Methodology ACM0002 / Vesri 10 is applied. In addition, the baseline for
the project was established through the officialthndology of ACMO0002 / Version 10, named
“Consolidated baseline methodology for grid-conadatlectricity generation from renewable sourtes”
as approved by the CDM Executive Board. Also,ravp additionality and to calculate the grid enossi
factor, the official methodologies: “Tool for themonstration and assessment of additionality, @ersi
05.2%2 and “Tool to calculate the emission factor for elactricity system, Version 02 are used.
Conservative options and data were selected dthiengnplementation of the methodology.

The application of ACMO0002 / Version 10 to CakidEPP is justified because;

» Cakirlar 17.00 MW Runoff-River HEPP project is tinstallation of a grid connected renewable
power generation project which adds electricityazaty to the grid from hydro power sources
and which supplies electricity to a system thasigplied by at least one fossil fuel fired
generating unit.

* The project involves construction of new units ibbrand new plant, in other words the project
does neither involve the addition of renewable gne@eneration units at an existing renewable
power generation facility nor does it foresee toafi or modify an expired facility of renewable
energy generation.

%1 http://cdm.unfccc.int/UserManagement/FileStorag @RIBAOV5K382HW0JR14GS7XYQUMCP

52 hitp://cdm.unfcce.int/EB/016/ebl16repand. pdf

%3 http://cdm.unfccc.int/Reference/tools/Is/meth_t@ol@01_1.pdf
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e The project activity is not implemented in an drigtreservoir, where the volume of reservoir is
increased and the power density of the projecvisgtias per definitions given in the Project

Emissions section, is

» The project activity does not result in new resgssand the power density of the power plant, as
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greater than 4 W/m2.

per definitions given in the Project Emissions ieggtis greater than 4 W/m2.

« The geographic and system boundaries for the neleslactricity grid can be clearly identified

and information on the characteristics of the ggidvailable;
e 5 years of historical data are available;

e The project does not involve switching from fodsiéls to renewable energy at the site of the

project activity,

e The project is not a hydro power plant that results new reservoir or in the increase in existing

reservoirs where the power density of the powentptaless than 4 W/m2.

B.6.2. Data and parameters that are available atalidation:

Data / Parameter: EGgross, y
Data unit: MWh
Description: Turkeys Gross Electricity Generated by primary energys®{or

the five most recent years (2003 - 2007).

Source of data used:

Turkish Electricity TransnoissCompany (TEIAS)
http://www.teias.gov.tr/ist2007/26(06-07).xlIs

Value applied:

Please see Annex 3

Justification of the choice of
data or description of
measurement methods and

procedures actually applied |:

TEIAS (Turkish Electricity Transmission Company}he official
source for this data, providing the most up-to-@atd accurate
information available.

Any comment:

Data / Parameter:

FGy

Data unit:

Ton (ntfor Natural Gas)

Description:

Amount of fossil fuel typeconsumed in the project electricity
system in yeay

Source of data used:

Turkish Electricity TransnoissCompany (TEIAS)
http://www.teias.gov.tr/ist2007/43.xls
http://www.teias.gov.tr/ist2007/42.xIs

Value applied:

Please see Annex 7

A T
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Justification of the choice of| TEIAS (Turkish Electricity Transmission Company}lie official

data or description of source for this data, providing the most up-to-@atd accurate

measurement methods and| information available.

procedures actually applied|.

Any comment:

Data / Parameter: NCV

Data unit: TJ/Ton (TJ/nifor Natural Gas)

Description: Net calorific value of fossil fuel type

Source of data used: Turkish Electricity TransmigsTompany (TEIAS)
http://www.teias.gov.tr/ist2007/45.xIs
http://www.teias.gov.tr/ist2007/44 .xIs

Value applied: Please see Annex 7

Justification of the choice of| TEIAS (Turkish Electricity Transmission Company}li official

data or description of source for this data, providing the most up-to-@atd accurate

measurement methods and | information available.

procedures actually applied|.

Any comment: The conversion factor of 4.187 Joules/Cal is used.

Data / Parameter: EFco.iy

Data unit: tCO/GJ

Description: Minimum CQemission factor of fossil fuel type i

Source of data used: 2006 IPCC Guidelines for Mati@sreenhouse Gas Inventories,
Volume 2 Energy, Chapter 1 Introduction, Table |1.4

(http://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_InT Introdu
ction.pdf)

Value applied:

0.614

A T
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measurement methods and
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There is no information on the fuel specific defaumhission factor in
Turkey, hence, IPCC values haves been used dsepémool to
calculate the emission factor for an electricitgteyn (version 1)”.

Any comment:

Data / Parameter:

Electricity Imports

Data unit:

GWh

Description:

Electricity imported to the Grid from other couesi

Source of data used:

Turkish Electricity Transmission Company (TEIAS)
http://www.teias.gov.tr/ist2007/47.xls

Value applied:

Please refer to Excel File
“Baseline_Anadolu_Cakirlar_26.03.2010", “Sheet ‘Eteity
Consumption”

Justification of the choice of
data or description of

measurement methods and
procedures actually applied

TEIAS (Turkish Electricity Transmission Companylhe official
source for this data, hence providing the mostodgate and accuratg
information available.

14

Any comment:

Data / Parameter:

Capacity additions

Data unit: Name of the plant; Installed capacity (MW); Fugleay
Commissioning date.
Description: Set of power capacity additions in the electrisyggtem that comprisé

20% of the system generation (in GWh) and that teae built most
recently.

©©

Source of data used:

Turkish Electricity Transmission Company (TEIAS)r@eation units
put into operation in 2004, 2005, 2006, and 200i& Annex 2 of
TEIAS CapacityPprojection Reports for years 20@#)72 2006 and
2005 are applied for the capacity additions:

http://www.teias.gov.tr/projeksiyon/KAPASITE%20PER3IYONU
%202005.pdffor year 2004.

T
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http://www.teias.gov.tr/projeksiyon/KAPASITE%20PERSIYONU
%202006.pdfor year 2005.

http://www.teias.gov.tr/projeksiyon/KAPASITE%20PERSIYONU
%202007.pdfor year 2006

http://www.teias.gov.tr/projeksiyon/KAPASITEPROJEKENU2008,

pdf for year 2007
Value applied: Please see Annex 3
Justification of the choice of | TEIAS (Turkish Electricity Transmission Company}he official
data or description of source for this data, hence providing the mostaigate and accuratg¢

measurement methods and | information available.
procedures actually applied

Any comment:

B.6.3. Ex-ante calculation of emission reductions: |

As explained above, Project Emisions and Leakagésdtoms are assumed as 0, as suggested in
ACMO0002 / Version 10. Therefore;

The baseline emissions BE, are calculated as following:

BEY = (E‘GV - EGbaseline) X Eand CM, y

Where:
BEy Baseline emissions (tCO2e)
EGy Annual electricity supplied by the project to the grid (MWh)

EGhbaseline Baseline electricity supplied to the grid in the case of modified or retrofit facilities (MWh).
For new power plants this value is taken as zero.

EFgrid, CM,y Baseline emission factor (tCO2e/MWh)

Y Refers to a given year

EGy, = 59,928 MWh/yeat

EGuaseine = 0 (The figure is zero for the project as the project is new)

Therefore, the expected baseline emission for the full year production of the project is:

BE, = 0.614 x (59,928 — 0) = 36,796 tCOse
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Emission Reductions

Last, according to the methodology Emission Reductions are calculated as follows:

ER, = BE, - PE, - LE,

Where:

ERy : Emission reductions in year y (tCO2e/yr)
BEy : Baseline Emissions in year y (tCO2e/yr)
PEy : Project Emissions in year y (tCO2e/yr)
LEy : Leakage Emissions in yeat y (tCO2e/yr)

As demonstrated above, PEy and LEy values arediOthle proposed project activity. Therefore ERYy is
equal to BEy.

As aresult;

ERy = 36,796CO2¢/yr

Capacity of each wind turbines 8.519 MW
Number of turbines 2
Total installed capacity 17.00 MW

Net electricity delivered to the grid from all5g 928 Mwh
windturbines (EQ

Baseline emission factor (Combined
Margin) of Turkish grid (EF) 0.50 x 0.661 + 0.50 x 0.566 = 0.614 teMWh
EFy = Wppm X EFOM’y + WBM X EFBM,y

Baseline emissions from all wind turbines 5q 928 x 0.614 = 36.796 tG@year
(BEy) ’ ’

Project emissions (RE 0 tCQelyear
Leakage emissions (LE 0 tCQOelyear
Emission reduction (ER 36,796 tCQelyear

B.6.4 Summary of the ex-ante estimation of emissiarductions: |

Year Estimation of project Estimation of Estimation of Estimation of
activity emission baseline emission | leakage (tonnes emission
reductions (tonnes reduction (tonnes CO,e) reductions

CO;€e) C0O2e) (tonnes CG €)
2009 0 15,332 0 15,332
2010 0 36,796 0 36,796
2011 0 36,796 0 36,796

AT
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2012 0 36,796 0 36,796
2013 0 36,796 0 36,796
2014 0 36,796 0 36,796
2015 0 36,796 0 36,796
2016 0 21,464 0 21,464
Total 0 257,572 0 257,572

B.7.  Application of the monitoring methodology anddescription of the monitoring plan:

This monitoring plan is prepared as a road map for the verification of the information which needs to be
monitored periodically.

All relevant baseline emission factors are defined ex-ante. Please see the baseline estimations for Operating
and Build Margin estimations. Hence, there are two sets of data to be monitored during the project activity.

The first one is the amount of electricity fed into the grid. There is already an electricity meter installation
plan to provide the data that is required by the monthly invoicing process to TEIAS. Cakirlar HEPP is a new
power unit which did not replace a fossil fuel plant on the project site. The plant manager of Cakirlar HEPP
will be responsible for providing the bills which shows the monthly electricity generation of the company.

The second data to be monitored is the installed capacity of the project activity. The data will be monitored
from the digital displays on the equipments which show the installed capacity at the time, together with the
electricity generation of the facility. The plant manager will be responsible to provide the data.

The data will be collected and stored by ANADOLU not only during the crediting period but also two years
after the last issuance of GS VERs to Cakirlar HEPP project for that crediting period.

The emission factors are calculated ex-ante for the period of ten years. The combined margin will be
recalculated through ACMO0002 / Version 10, any time the crediting petiod is renewed. Please note that the
project is a zero emission generating activity and no particularly sensitive or critical sustainable development
indicator was identified.

A
y
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How will the
Measured (m) Recordin Proportion of data be
ID Number Data Variable $ource of Data Data Unit Calculated (c) Fre ueng data to be archived? Comment
Estimated (e) q Y monitored (electronic or
paper)
The data will be
obtained from the
. monthly
antity of ; ] :
S; eI;cytr(iJcit Metering device Electronic meter readings.
1. EGfacility,y ] Y from the grid MWh m Continiously 100% "Meter reading
delivered to the operat and paper d i
rid. perator ocument” is
g already required
for the inwicing to
TEIAS.
Combined
margin CO2 As per the "Tool
emision factor  [to calculate the Calculated once Electroni Calculated once
2. EFgig.cmy for grid emission factor [tCO2/ MWh c for any crediting 100% anzc r:nlcr for any crediting
connected power|for an electricity period pape period
generation in system"”
yeary
Total amount of As per the "Tool
. to calculate the Calculated once . Calculated once
. fossil fuel o Ton (m3 for - Electronic -
3. FCiy emission factor c for any crediting 100% for any crediting
consumed by - |natural gas) X and paper X
for an electricity period period
power plants .
system
As per the "Tool
Net Calorific to calculate the Calculated once . Calculated once
4. NCViy Value of Fossil [emission factor TJfTon (T/m3 for any crediting 100% Electronic for any crediting
. .. |for Natural Gas) X and paper X
Fuel Type for an electricity period period
system"
2:;2!?; of Data will be
; - : . Electronic obtained from the
5. CapPJ project activity |Project site w m Yearly 100% - .
after and paper digital displays on
) . the equipment:
implementation © equip s
Table 19: Data to be monitored and monitoring pssc

B.7.1 Data and parameters monitored:

Data / Parameter:

Electricity Production / EGracility.y

Data unit:

kWh

Description:

Quantity of net electricity delivertdthe grid

Source of data to be
used:

Monthly Invoice

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

59,928 kWh

Description of

measurement methods

and procedures to be

]

TEIAS readings and monthlyices

A
y
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applied:

QA/QC procedures to
be applied:

Double check with the grid operator

Any comment:

N/A

Data / Parameter:

Installed Capacity /Caprs

Data unit:

w

Description:

Installed Capacity of the hydropowkamp after the implementation of the
project activity

Source of data to be
used:

Project Site

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

17,000,000 W

Description of

measurement methods

and procedures to be
applied:

D

Supplier information on the equipment

QA/QC procedures to Supplier information on the related equipment dredexistence of the equipment
be applied: will be checked

Any comment: N/A

Data / Parameter: Combined Margin CO2 Emission Faair / EFgrid.cmy

Data unit: tCO2 / MWh

Description: Combined margin emission factor fad gronnected power generation in year|y

calculated using the latest version of “Tool tccoédted the emission factor for
an electricity system”

Source of data to be
used:

As per the “Tool to calculate the emissiatdiafor an electricity system”

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

0.614 tCO2/MWh

Description of

measurement methods

and procedures to be
applied:

D

As per the “Tool to calculate the emisdmmrtor for an electricity system”

QA/QC procedures to
be applied:

As per the “Tool to calculate the emis$actor for an electricity system”

Any comment:

To be calculated once for each cregliieriod

Table 20: Data and Parameters to be monitored
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B.7.2. Description of the monitoring plan:
Uncertainty Level of Data Explain QA/QC Procedures Planned for this Data
Data (High/Medium/Low) or why such procedures are not necessary

The metering equipment will be properly calibrated
and checked periodically for accuracy, to ensure

that any error resulting from such equipment shall not
exceed +0.2% of full scale rating. Rules for meter
accuracy

Quantity of net
electricity delivered to the |Low

grid are stated in the TEIAS connection agreement.
In addition to the main meter, a redundant meter will be
installed to exclude the possibility of data loss.
Combined margin CO2 Combined margin CO2 emission factor for grid connected
emision factor for grid Low power generation in year y is calculated according to the
connected power methodology and validated by the DOE. For each
generation in year y crediting period, the data is recalculated.
Turkey's Gross Electricity Turkey's Gross Electricity Generated by primary energy
Generated by primary Low source for the five most recent years is calculated
energy source for the five according to the methodology and validated by the DOE.
most recent years For each crediting period, the data is recalculated.

Net Calorific Values of Fossil Fuel Types are calculated
Low according to the methodology and validated by the DOE.
For each crediting period, the data is recalculated.

Net Calorific Values of
Fossil Fuel Types

The installed capacity of the project is equal to the total

Installed capacity of the installed capacities of the equipment implemented at the

project after the Low beginning of the project's life. The installed capacity will

implementation be monitoredfrom supplier's documents related to the
equipment.

Table 20: Quality Control of Monitoring

The first data that should be monitored is the amount of electricity ( EGraciy,) that is annually fed into the
grid by the plant. The project owner, ANADOLU has already signed an agreement with TEIAS that includes
measuring the amount of electricity that goes to the system accurately. Based on this sales agreement, there is
no need for an additional process or equipment to monitor the data.

The second data to be monitored is the installed capacity of the project activity. The digital displays on the
equipments which show the installed capacity at the time will be monitored during the verification process.

Each monitoring period is planned to last one year. At the end of each period, the installed capacity will be
read from the digital displays and the annual net electricity generation will be calculated as an accumulation of
monthly readings over the year. The total amount of the net electricity generation of that period will then be
multiplied with the combined emission factor. An excel sheet that also includes the estimation of the
combined emission factor will be used to calculate the amount of ERs through the multiplication of net
electricity generated and combined emission factor. Thus, a transparent and traceable baseline approach and
ER calculation will be provided. For quality assurance and follow-up, GAIA Carbon Finance will be present
at each monitoring assembly. The kwh invoice from Arsan to the purchasers will be cross-checked with
metering as well.
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For each crediting period, the EF, FC and NCV values will be recalculated as per “Tool to calculate the
emission factor of an electricity system.”

The management of ANADOLU is responsible with all monitoring and reporting issues in general.
Name of person/entity determining the monitoting methodology

GAIA Finansal Danismanlik, Turkey

Tel: 0090 (0) 212 224 0450

Fax: 0090 (0) 212 224 0466
Email: info@gaiacf.com

B.8. Date of completion of the application of the &iseline study and monitoring methodology ang
the name of the responsible person(s)/entity(ies):

Date of completion: 21 December 2009

GAIA Finansal Danismanlik, Turkey
Tel: 0090 (0) 212 224 0450

Fax: 0090 (0) 212 224 0466
Email: info@gaiacf.com

Contributor: ANADOLU ELEKTRK URETIM ve TICARET AS.

Gaia is not a project participant.

The expected lifetime of the Cakirlar HEPP proje@0 years which is the technical lifetime of the
electromechanical equipments.

A
y



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03 UNFCCO

CDM - Executive Board

page 51

\ C.2.2.1. Starting date:

Not applicable.

\ C.2.2.2, Length:

Not applicable.

SECTION D. Environmental impacts

>>

the project activity:

The domestic laws and regulations in Turkey do meofuire an Environmental Impact Analysis for
renewable energy projects with an installed capdesis than 25 MW. Nevertheless, those projedts st
need to pursue a preliminary EIA which ensures Huwahe further and detailed EIA is not necessary
because the project does not pursue any risk fora@mental and social sustainability. The indicatof
environmental and social impact suggested by Waddmission on Dams (WCD) are discussed, as

seen below.
Basic requirements Comments
Ensured by the Monitoring Procedures of State
Hydraulic Works (DSI). The minimum water flov
Management Minimum Flow Goal is a which is necessary for the natural river life is
domain dynamic flow regime, which | defined by DSI and monitored via River
qualitatively simulates the Observation Stations. (Please see DSI Regulat
natural hydrological regime [ on Minimum Water Rule:

A
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http://www.dsi.gov.tr/ska/yonetmelik tamami.ht|

AT

m

Minimum flow which
guarantees habitat quality and
prevents critical oxygen and
chemical concentrations

Ensured by the Monitoring Procedures of State
Hydraulic Works (DSI). The minimum water floy
which is necessary for the natural river life is
defined by DSI and monitored via River
Observation Stations. (Please see DSI Regulat
on Minimum Water Rule:
http://www.dsi.gov.tr/ska/yonetmelik _tamami.ht

on

m

No disconnection of lateral
rivers

There is no disconnection of lateral rivers. The

water obtained by Cakirlar weir will be released
back to the river bed after its potential energy is
used for electricity production in the power hou;

be.

Minimum water depth for fish
migration during critical period

Ensured by the Monitoring Procedures of State
Hydraulic Works (DSI). The minimum water flov
which is necessary for the natural river life is
defined by DSI and monitored via River
Observation Stations. (Please see DSI Regulat
on Minimum Water Rule:
shttp://www.dsi.gov.tr/ska/yonetmelik tamami.ht

on

m

Lateral and vertical connectivity

(flood plains and groundwater
shall not be substantially
disturbed

There is disconnection of lateral rivers. Also,

does not contain a dam for water storage.

groundwater will not be disturbed, since the proj

ec

Provides sufficient transport
capacity for sediments

The project design is approved by State Hydrad
Works and Ministry of Environment and Forestr
Sediments will pass through the power plant in
controlled manner. The sediments will be releas
to the downstream of the weir by washing the
gravel pass of the plant periodically.

IC

bed

For the conveyance of the water, the project de
includes tunnels, but not channels. (Revised
Feasibility dated July 2007) This project itemsl v

Landscape compartments shallbe used most properly for the environment and

not be destroyed

local people.

sign

il

Flood plain ecosystems shall

Flood plain ecosystem will not be endangered,
aince the project design does not include a dan

be endangered

for

water storage.
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The locally adapted species and ecosystems w
chot be affected. There is no endangered flora o
fauna in the region.

A T

R R——

Rate of change of water level
should not impair fish and
benthic populations

Ensured by the Monitoring Procedures of State
Hydraulic Works (DSI). The minimum water flov
which is necessary for the natural river life void
released even in dry seasons and will be monit
by State Hydraulic Works. (Please see DSI
Regulation on Minimum Water Rule:
http://www.dsi.gov.tr/ska/yonetmelik tamami.ht

V

bred

m

Reduction in water level shoul
not lead to drying of the water
course.

Ensured by the Monitoring Procedures of State
Hydraulic Works (DSI). The minimum water flov
which is necessary for the natural river life vioid
released even in dry seasons and will be monit
by State Hydraulic Works. (Please see DSI
Regulation on Minimum Water Rule:
http://www.dsi.gov.tr/ska/yonetmelik_tamami.ht

V

bred

m

Protective measures if flood

project and does not include a dam for water
storage. Thus, it is not expected from the prdjeq

Cakirlar HEPP is a small and a run-off river hydro

—

bred

m

S.

V

bred

Hydropeaking | yjain ecosystems are impaired.have an impact on flood plain ecosystem.
Ensured by the Monitoring Procedures of State
Hydraulic Works (DSI). The minimum water flov
which is necessary for the natural river life vad
released even in dry seasons and will be monit
by State Hydraulic Works. (Please see DSI
Regulation on Minimum Water Rule:
http://www.dsi.gov.tr/ska/yonetmelik tamami.ht
Also, the project design includes a fish passags.
No isolation of fish and benthig Also, the turbine technology (Francis type
organisms when water level |turbines) protects fishes from injuries and death
decreases The fishes can pass through the turbines.
Ensured by the Monitoring Procedures of State
Hydraulic Works (DSI). The minimum water flov
which is necessary for the natural river life vad
released even in dry seasons and will be monit
No impairment of spawning [ by State Hydraulic Works. Also, the project
habitat for fish design includes a fish passage.
Are there feasible alternatives|to
Reservoir reservoir management flushing? The project desigs ahot include a reservoir.
management Changes in reservoir levels

should not impair lateral
ecosystems (flood plains, river
shores, ...)

The project design does not includsarveir.
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The project will not impair connectivity with
lateral rivers. The project design does not incla
reservoir.

A T

e

Sediment accumulation areas
should be used as valuable
habitats, where feasible.

The project design doesnlude a reservoir.

Special protection of flood plai
ecosystems if they are impaireg

It is not expected from the project to have an
nimpact on flood plain ecosystem. The project
dlesign does not include a reservoir.

Sediment
management

Sediments have to pass throu
the power plant.

Works and Ministry of Environment and Fores
jhSediments will pass through the power plant in
controlled manner.

The project design is approved by State Hydr£1ulic

ry.

No erosion and no accumulati
in the river bed below storage
dams and water intakes becad
of a deficit in sediments.

The project is a run-off-river type project, so it

pbdoes not include a dam for water storage. Ther
just a small reservoir to regulate water befois it
gaken by the conveyance tunnel. Thus, no eros
and no accumulation in the river bed are expec

on
ed.

Sediment transport should
sustain morphological

structures, which are typical fo
the river.

The project design is approved by State Hydrat
Works and Ministry of Environment and Forestr
rSediments will pass through the power plant in
controlled manner.

lic

2|

No accumulation of sediments
below dams

The project is a run-off-river type project, so it
does not include a dam.

Riverine habitats have to be
established

Ensured by the Monitoring Procedures of State
Hydraulic Works. DSI defines and monitors the
minimum water requirement of the natural river
life. Therefore, the enough water for natural rriv|
life will be released to the riverbed even in dry

seasons. Also, a fish passage is added to proje
design.

D

Power plant design

Free fish migration upwards afp@he project design includes a fish passage

downwards (as far as
technologically Power plant
design feasible)

construction. Also, the turbine technology (Fran
type turbines) protects fishes from injuries and
deaths. The fishes can pass through the turbine

cis

S.

Protection of animals against

injury and death stemming frofil' he project design includes a fish passage

power plant operations
(turbines, canals, water intake

)

construction. Also, the turbine technology (Fran
btype turbines) protects fishes from injuries and
deaths. The fishes can pass through the turbine

Ccis

S.

Social impacts

There is no cultural landscape to be affected by

Cultural landscapes

th

project implementation in the project area.
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Human heritage (including The project will not have negative effect on hunhan
protection of special ethnic heritage. Also, there is no special ethnic group to
groups) protect in the region.
As the project area -is a rugged and mountainops
terrain, there is no remarkable agricultural attiv
Therefore, there is not settlement to be affected b
the project activity. (Please see Revised Featyilili
Preservation of lifestyles Study, Section 7, p.7-1)
The project has made various formal and informal

consultation meetings with the local people and the

Empowerment of local authorities. The project owner ensured that the
stakeholders in the decision- |stakeholders could contact the company at the
making process (about construction site by just visiting the site manaiger
mitigation and compensation dfcase they resume some harm of discomfort from
social impacts) the project.

Resettlement of local populatign
under similar or better living
conditions (than prior to the
project) There is no resettlement involved.
Build additional social
infrastructure, sufficient to copeNo population increase is foreseen in the region.
with population increase (due {¢tHowever, the company have donated funds to local
migration induced by the institutions to improve physical and social
project) infrastructure in the region.

There is no fishing activity at downstream
riverside. Also, enough water for local people apd
Water quality and fishing lossgsatural river life will be released to the riverdbe
affecting downstream riversidg What is more, a fish pass is included in the ptojec
population design. |e

It is important to note that the project owner camp is an internationally acclaimed construction
undertaker with dedication to standards such IS@L%hd ISO 14001 as well as ISO 18001 (OHSAS)
that ensures strict procedures of health and saégylations for the construction industry. Thejgct
owner is committed to apply all relevant proceduséshose standards mentioned above on Cakirlar
HEPP project site.
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D.2. If environmental impacts are considered signitant by the project participants or the host
Party, please provide conclusions and all references sapport documentation of an environmental

According to the results of Local Stakeholder Cdiasions that company organised unofficially,
environmental impacts are not considered signifitgnthe stakeholders. The project participantgeha
agreed that a detailed EIA is not necessary an@migsues of environmental impact can be addressed
and solved during project implementation as thgegtoowner is believed to have the best intentmn t
address all concerns and bring solutions immegiatel

| SECTIONE. Stakeholders'comments |

\ E.1. Brief description how comments by local stakeholderhave been invited and compiled: \

As the project is subject to retroactive projectley no Local Stakeholder Consultation Meetings had
been organised in line with Gold Standard requirgmeintil the date of application to Gold Standard
Foundation. However, although the domestic laws eagllations do not require any stakeholders’
participation, both in the project planning and stouction phase, the project owner managed to aindu
various unofficial and unstructured stakeholder tip@ation meetings. The feedback from the
stakeholders was reflected on the project desigh imaplementation. Also, a contact person from
ANADOLU and relevant contact information was annoesh in the same meeting for ongoing
communication.

The project owner used different channels to ingbenments by stakeholders. Most of the meetings
were held through the Mukhtar (village governomsyl &ouncil of Elderly ihtiyar Heyeti; the village
council) of Kabaca village, and the officials of Mcipality of Murgul. Due to the fact that the apiture
represents an important source of income for Kabéttage, the project owner that maintained very
good communication and relationship with the videxy dealing with apiculture took all necessary
measures for the sustainability of the activityidgrthe construction period. The project owner also
visited various households in the project areaotmmrehend their needs and to identify how the ptoje
could assist in meeting the social and economidsieéthe community.

E.2. Summary of the comments received:

Below is the list of stakeholder comments and #t&its of those comments were taken into account.

e The stakeholders addressed unemployment and weatom activity as the major social
problems in the area.

« The stakeholders asked for assistance for somal smeds of Kabaca Village, the nearest village
to the project, and the Municipality of Murgul, thearest town to the project.
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The stakeholders expressed their concerns abopbgsble harm to be done to the environment
of the region, maninly the vicinity of the consttioa site.

The stakeholders also asked for assistance inrne@at of the roads which are essential for
transporting especially in winter.

The stakeholders, especially those that have halose to the project site expressed some
concerns about dust and noise.

E.3.

Report on how due account was taken of any commentsceived:

The stakeholders addressed unemployment and wemdorai activity as the major social
problems in the area.

The total amount of local workers hired for the stoaction adds up to thirty-five. The local
workers will be given priority during the hiringrflant operation. Also, during the construction,
14 construction machines and equipment have beed Hifom Murgul and the vicinity of
Murgul. The project owner has procured the all seedl the construction site from local
resources in order to contribute to the local econof Murgul.

The stakeholders asked for assistance for somealspeeds of Kabaca Village, the nearest
village to the project, and the Municipality of My, the nearest town to the project.

The project owner donated some funds, and provideae construction materials to the Kabaca
Village for the construction of a new mosque. Besjdsome funds were provided to the
Municipality of Murgul to sponsor a local festivad, support Murgul Soccer Club and the public
schools in Murgul.

The stakeholders expressed their concerns aboyidssible harm to be done to the environment
of the region, maninly the vicinity of the constrow site.

In collaboration with the local office of Generair&ctorate of Forestry, the project owner has
considered the environmental concerns in order a@esure a sustainable construction which
does not damage the environment. In that senserodm® between the Kabaca Village and
construction site has been afforested, and thiwitgctwas appreciated by a certificate of
appreciation issued by Kabaca Local Station of @dnBirectorate of Forestry. Also, the

surrounding area of the construction site and theiliy will be afforested before the

commissioning of the project.

The stakeholders also asked for assistance in meyeait of the roads which are essential for
transporting especially in winter.

The project owner widened and rearranged the retglden Kabaca, and Murgul in 2008.

The stakeholders, especially those that have hanose to the project site expressed some
concerns about dust and noise.



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Versio n 03 UNFCCO }

CDM - Executive Board
page 58
The construction followed strict noise and dushgéads (ISO 9613-2 and ISO 8134) to prevent
any inconvenience to communities. Same standaittlbevfollowed during the operation of the

plant. The project owner also promised to estaldighlay ground and a park to a nearby area
after the construction is completed.

Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY

Organization: Anadolu Elektrik Uretim ve Tic. $.
Street/P.O.Box:

Building: Ataturk Bulvari No:229 Kavaklidere 06880
City: Ankara

State/Region:

Postcode/ZIP:

Country: Turkey

Telephone: 0090 312 455 42 93
FAX: 0090 312 409 45 66
E-Mail:

URL:

Represented by: Mr. Munir Misirlioglu
Title: Asst. Managing Director
Salutation:

Last name: Misirlioglu

Middle name:

First name: Munir

Department:

Mobile:

Direct FAX:

Direct tel:

Personal e-mail: mmunir@gama.com.tr
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Annex 3
BASELINE INFORMATION
Turkey's total CO2 emissions from electricity proction:
Fuel { 2002 2003 2004 2005 2006 2007 2908 2002 2003 2004 2005 2006 7 200 200
GJ GJ GJ GJ GJ CO; Emissions (t CQ
EUAS
hard coal 19.201 18.585 16.800 19.933 23316 25.393 2B.086.781.82: 1.724.707 1.531.217 1.849.815 2.163.752 21856. 2.142.38p
lignite 262.73 208.875 200.912 227.624 293.357 356.729  3.729 23.882.925 18.986.762 18.262.898 20.690.999 26686 32.608.485 35.791.657
fuel oil 23.044 12.7656 9.906 14.763 16.684 28.860 39666 73983 963.799 747.901 1.114.581 1.259.672 2.173.901 94764
diesel oil 3.43 515 1.168 1.197 2.294 2.152 3|580 249553 7.383F 84.80! 86.933 166.571 156.236 259|887
natural gas 170.168 84.377 51.108 74.500 110.318 170.189 99.894 9.240.139 4.581.648 2.775.179 4.045.346 5.990.269.241.275 10.854.216
 Autoproducers
hard coal 4.099 3.592 3.555 3.308 109.066 114.376 380.376 33.363 329.8 306.943 0 10.121.338 10.799.720
imported coal 12.799 55.751 82.597 87.856 100.211 1.8587.7 5.173.73 7.665.019 8.153.019 9.299 586 0 0
lignite 12.97! 14.574 15.592 17.178 58.050 61.291 59.377 17941 1.324.799 1.417.280 1.561.520 5.27€.743 5.571.315.397.38
fuel oil 76.95! 79.658 70.171 50.949 49.856 54.052 43.894 .80%98 6.014.183 5.297.893 3.846.562 3.764.159 4.980.8 3.314.02]
diesel oil 50 6! 4 21 331 13 1.980 3.648 4.559 3i344 1.520 0124. 912 143774
Ipg 44C 3 58: 595 0 0 0 27.080 2.063 35.849 36;623 0 0 0
naphta 9.852 10.580 9.198 3.676 590 494 473 682.712 733.197 37.44% 254.748 40.910 34.237 32.y86
natural gas 124.176 121.409 147.386 110561 520).164 B29.8 591.64/ 6.742.773 6.592.499 8.030.218 6.003.453 28974 31.487.039 32.126.565
Production companies
imported coal 0 q [0} a 0 0
fuel o 0: 1.44¢ 4.66 7.185 0 0 0 0 108.740 351.823 540.221 0 0 [y
diesel oi 2 2 0 1.520 304 0 0 0 0 0
naphta 7 0 0 0 0 0 4.932 0 0 0
natural gas 127.333 263.320 292.304 402,557 0 0 0 6.914.190.298.29 15.899.249  21.858.825 0 0 0
Mobie
fuel o 27,345} 20.787 11.062 7.586 3.668 6.329 2717 24076 1.569.453 835.145 572.779 276.907 515.565 20p.151
diesel oi 670 [} 0 ) 0 0 o 48.634 ‘0 io ‘0 0 0 0
TOOR
lignite 42.161: 42 .86 38.967 42.048 0 0 0 3.832/442 3.8%5.99 3.542.05! 3.822.166 0 0 0
fuel o 355: 25! 18: 197 0 0 0 26.859 18.9:66 14225 14,857 0 0 0
diesel oil 38 2 21 0 0 0 2.736 2.128 1.520 0 0 0 0
917.855 939.472 956.922 1.071.775 1.178:840 1.39(3.938 7614 65.798.870 66.366.589 67.462940 74.765.942 B8%H8F 98.352.660 104.062.368
Net Calorific Values
Net Calorific Value (NCVi,y)

2002 2003 2004 2005 2006 2007 208
hard coal 17,6 21,0 22,5 211 22,0 2,3 2p,2
lignite 75 78 76 59 69 69 ds
fuel oil 40,1 40,.. 39,9 402 4c,2 39,9 3p,7
diesel oil 42,9 43,3 42,4 428 42,7 43,1 4.4
natural gas 408 39,7 38,0 386 37,0 36,7 3.6
Ipg 462 44, 45,9 461 0,0 0,0 .0
naphtha 45,0 40,0 44,1 444 43,9 43,2 4.6
Turkey’'s Net Electricity Production and Imports
Electricity generation 2002 200 2004 2005 20D6 2007 2pos
Gross Electricity Production 129.399,5 140.580,5 98,3 161.956,2 176.299,8 191.558,1 198.4]18,0
Net Electricity Production 123.726,8 135.248,3 145,065 155.469,1 169.543,1 183.339,7 189.761,9
Net/Gross 0,956 0,962 0,963 0,960 0,962 0,957 0,956
Net Electricity Production from Thermal Sources QUx 101.003,0 100.459,1 117.228,4 126.634,4 148.333,3 6.7@8,]
Net Electricity Production incl. Mobile producers .907,7 101.003,0 100.459,1 117.228,4 126.634,4 148.333,3156.768,
Imports 3.588 1.158 464 636 573 864 189
Net Generated + Imports 94.795, 102.161;0 100.922,6 117.864,3 127.207,6 14%197 157.557,f
OM Emission Factor

2002 2003 2004 2005 2006 2007 2008
EFgrid, o msimple, 0,721 0,657 0,672 0,638 0,657 0,663 0,664
EFGrid,OM,y (tCO2/MWh) 0,66149|
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Details of BM Calculation
Recently Commissioned Power Plants
BM Emisssion|
Installed Capacity] Energy Production| o, EF| Facility Energy] Factor]

Company Facility| Index| Datg (MWh)* (ton/TJ)| tcoa/mwh * Efficieny]  tCO2/MwWh CO2 (tons;
MB Seker Nisasta San. A.$. (Sultanhani) N.GAS ANG 8,80 2008 60,0 54,3 0,20 44.9%| 0,43 26,1
AKSA ENERJI (Antalya) N.GAS ANG 183,80 2008 1.290,0 54,3 0,20 44,9%| 0,43 560,7
AKSA ENERJI (Manisa) N.GAS ANG 52,38 2008 370,0 54,3 0,20 44,9% 0,43 160,8
ANTALYA ENERJI (ilave) N.GAS ANG 17,46 2008 1223 54,3 0,20 44,9% 0,43 53,1
ATAC INSAAT SAN. A.S.B. (ANTALYTA) N.GAS ANG 5,40 2008 37,0 54,3 0,20 44,9%| 0,43 16,1
BAHCIVAN GIDA (LULEBURGAZ) N.GAS ANG 117 2008 8,0 54,3 0,20 44,9% 0,43 35
CAN ENERJI (Corlu - Tekirdag) (llave) N.GAS ANG 52,38 2008 304,2 54,3 0,20 44,9% 0,43 1322
FOUR SEASONS OTEL (ATIK PASHA TUR N.GAS ANG 117 2008 70 54,3 0,20 44.9%| 0,43 30
FRITOLAY GIDA San. Ve TiC. A.S. (lave) N.GAS ANG 0,60 2008 4,0 54,3 0,20 44,9% 0,43 17
ITC-KA Enerji Uretim A.S. (Mamak( (ilave) ENEW.+WASTES AR 14,13 2008 107,0 - - naj - 0.0
KARKEY (SILOPI-5) (154kV) (lave) F.OIL AF 1478 2008 103,2 755 0,27 21,6%| 126 130,0
MELIKE TEKSTIL (GAZIANTEP) N.GAS ANG 158 2008 11,0 54,3 0,20 44,9% 0,43 4,8
MISIS APRE TEKSTIL BOYA EN. SAN. N.GAS ANG 2,00 2008 14,0 54,3 0,20 44,9% 0,43 6,1
MODERN ENERJI (LLEBURGAZ) N.GAS ANG 13,40 2008 941 54,3 0,20 44.9%| 0,43 409
ORTADOGU ENERJI (ODA YER)) (Eyip/IST)  ENEW.+WASTES AR 2,83 2008 22,0 - - na| - 0,0
POLAT TURZ. (POLAT RENAISSANCE N.GAS ANG 1,60 2008 110 543 0,20 44,9% 0,43 4.8
SARAYKOY JEOTERMAL (Denizli) GEOTHERMAL AH 6,85 2008 50,0 - - na - 0,0
YILDIZ SUNTA (Uzunciftlik-K 6sekdy)(Diizelt) N.GAS ANG 22,63 2008 146,5 54,3 0,20 44,9%| 0,43 63,7
SONMEZ Elektrik (llave) N.GAS ANG 8,73 2008 67,3 543 0,20 44,9% 0,43 293
ALP ELEKTRIK TINAZTEPE / ANTALYA HYDRO AH 7,69 2008 29,0 - - na - 0,0
CANSU ELEKTRIK (Murgul/Artvin) HYDRO AH 9,18 2008 47,0 - - na - 0,0
CELDERE ELK. (CALDERE HES) HYDRO AH 8,74 2008 35,0 - - na, - 0,0
DAREN HES ELEKTRIK HYDRO AH 49,70 2008 182,0 - - na - 0,0
DEGIRMENUSTU EN. (Kahramanmaras) HYDRO AH 25,70 2008 69,0 - - na - 0,0
GOZEDE HES (TEMSA ELEKTRIK) Bursa HYDRO AH 2,40 2008 10,0 - - na, - 0,0
H.G.M. Enerji (KEKLICEK HES) HYDRO AH 8,67 2008 18,0 - - na, - 0,0
HAMZALI HES (TURKON MNG ELEKTRIK) HYDRO AH 16,70 2008 117,0 - - na - 0,0
HIDRO KNT. (YUKARI MANAHOZ Reg. Ve Hes) HYDRO AH 22,40 2008 79,0 - - na, - 0,0
IC-EN ELK. (CALKISLA REG. Ve HES) HYDRO AH 7,66 2008 18,0 - - na, - 0,0
KALEN ENERJI (KALEN I Reg. Ve Hes) HYDRO AH 15,65 2008 50,0 - - na - 0,0
MARAS ENERJI (FIRNIS Reg. Ve HES) HYDRO AH 7,22 2008 36,0 - - na, - 0,0
SARMASIK |HES (FETAS FETHIYE ENERJ]) HYDRO AH 21,04 2008 96,0 - - na, - 0,0
SARMASIK Il HES (FETAS FETHIYE ENERJI) HYDRO AH 21,58 2008 108,0 - - na - 0,0
TORUL HYDRO EH 105,60 2008 322,0 - - na, - 0,0
YESIL ENERJI ELEKTRIK (TAYFUN HES) HYDRO AH 0,82 2008 50 - - na, - 0,0
ZORLU ENERJI (MERCAN) HYDRO AH 1,28 2008 49 - - na - 0,0
BAKIELEKTRIK SAMLI RUZGAR WIND AR 21,00 2008 104,0 - - na - 0,0
DATCA RES WIND AR 8,10 2008 24,0 - - na, - 0,0
ERTURK ELEKTRIK Catalca RES WIND AR 60,00 2008 210,0 - - na - 0,0
INNORES ELEKTRIK Yuntdag RUZG. (Aliaga) WIND AR 42,50 2008 161,0 - - na - 0,0
LODOS RES (Tasoluk) WIND AR 24,00 2008 85,0 - - na, - 0,0
SAYALAR RUZGAR WIND AR 30,60 2008 97,0 - - na, - 0,0
SEBENOBA (Deniz Elk.) WIND AR 31,20 2008 100,0 - - na - 0,0

2007
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BM Emission|
Installed Capacity] Energy Production| o, EF| Facility Energy] Factor]
Company Facility| Index| ~mw)| c Datg] (MWh)* (ton/TJ)| tcoz/mwh * Efficieny]  tCO2/MwWh CO2 (tons;
HABAS (Aliaga - llave) N.GAS ANG 9,10 2007 72,8 54,3 0,20 449%| 043 316
MODERN ENERJI N.GAS ANG 5,20 2007 38,7 54,3 0,20 449%| 043 16,8
ARENKO N.GAS ANG 0,10 2007 0,8 54,3 0,20 449%| 043 03
ALTINMARKA GIDA N.GAS ANG 0,10 2007 08 54,3 0,20 449%| 043 04
TEKBOYENERJI N.GAS ANG 0,10 2007 0,7 54,3 0,20 449%| 043 03
VELSAN AKRILIK N.GAS ANG 0,10 2007 0,6 54,3 0,20 449%| 043 03
Acibaden Saglik Hiz. Ve Tic. A.S. / Kadikéy N.GAS ANG 0,50 2007 4,0 543 0,20 449%| 043 17
Acibaden Saglik Hiz. Ve Tic. A.$. / Kozyatadi N.GAS ANG 0,60 2007 50 54,3 0,20 449%| 043 22
Acibaden Saglk Hiz. Ve Tic. A.$. /Bursa N.GAS ANG 1,30 2007 11,0 54,3 0,20 449%| 043 4,8
AKATEKS N.GAS ANG 180 2007 14,0 543 0,20 449%| 043 6,1
FLOKSER TEKSTIL / Poliser Tesisi N.GAS ANG 2,10 2007 17,0 54,3 0,20 449%| 043 74
FLOKSER TEKSTIL / Stietser Tesisi N.GAS ANG 2,10 2007 17,0 54,3 0,20 449%| 043 74
FRITOLAY GIDA N.GAS ANG 0,50 2007 4,0 543 0,20 449%| 043 17
KIVANG TEKSTIL N.GAS ANG 3,90 2007 330 54,3 0,20 449%| 043 143
KIL-KAN Kil San. Ve Tic N.GAS ANG 3,20 2007 25,0 54,3 0,20 449%| 043 109
SUPERBOY BOYA SAN. N.GAS ANG 1,00 2007 8.0 543 0,20 449%| 043 35
SWISS OTEL N.GAS ANG 1,60 2007 110 54,3 0,20 449%| 043 48
TAV Esenboga N.GAS ANG 3,90 2007 33,0 54,3 0,20 449%| 043 143
NUH ENERJI-2 N.GAS ANG 73,00 2007 514,0 543 0,20 449%| 043 2234
AKTEKS F.OlL AF 0,80 2007 54 75,5 0,27 21,6% 1,26 6,7
USAK SEKER LIGNITE AL 1,70 2007 103 90,9 0,33 27,2% 1,20 124
BOGAZLIYAN SEKER .GAS+NAPHTHA ANG 16,40 2007 102,6 54,3 0,20 449%| 043 44,6
KARTONSAN .GAS+NAPHTHA ANG 5,00 2007 40,0 543 0,20 449%| 043 174
ESKISEHIR END. ENERJI .GAS+NAPHTHA ANG 3,50 2007 26,8 54,3 0,20 449%| 043 117
ESKi§EHiR SEKER .GAS+NAPHTHA ANG 2,90 2007 18,1 54,3 0,20 449%| 043 79
IGSAS .GAS+NAPHTHA ANG 2,20 2007 152 543 0,20 449%| 043 6.6
DESA .GAS+NAPHTHA ANG 0,70 2007 56 54,3 0,20 449%| 043 24
DENTAS .GAS+NAPHTHA ANG 0,30 2007 23 54,3 0,20 449%| 043 10
SUPER FILMCILIK .GAS+NAPHTHA ANG 0,10 2007 08 54,3 0,20 449%| 043 03
ATAER ENERJI .GAS+NAPHTHA ANG 0,10 2007 0,6 54,3 0,20 449%| 043 0.2
BIL ENERJI .GAS+NAPHTHA ANG 0,10 2007 0,7 54,3 0,20 449%| 043 03
ITC-KA ENEW.+WASTES AR 1,40 2007 111 - - naj - 0,0
BIS ENERJI Bursa ilave N.GAS ANG 43,00 2007 354,8 54,3 0,20 449%| 043 1542
ALIAGA CAKMAKTEPE N.GAS ANG 34,80 2007 278,0 54,3 0,20 449%| 043 1208
BIS ENERJI Bursa DUZELTILME N.GAS ANG 28,30 2007 2335 54,3 0,20 449%| 043 1015
BIS ENERJI Bursa ilave N.GAS ANG 48,00 2007 396,1 54,3 0,20 449%| 043 1721
BOSEN ENERJI N.GAS ANG 142,80 2007 1.071,0 54,3 0,20 449%| 043 4655
SAYENERJI ELEKTRIK N.GAS ANG 5,90 2007 47,0 543 0,20 449%| 043 204
TENERJIURETIMA.S. N.GAS ANG 1,60 2007 13,0 54,3 0,20 449%| 043 57
ZORLU ENERJI Kayseri N.GAS ANG 7,20 2007 55,0 54,3 0,20 449%| 043 239
SIRT F.OlL AF 25,60 2007 190,0 755 0,27 21,6% 1.26 2393
MARDIN KIZILTEPE F.OlL AF 34,10 2007 250,0 75,5 0,27 21,6% 1,26 3149
KAREN F.OlL AF 24,30 2007 180,0 75,5 0,27 21,6% 1,26 226,7
IDIL 2 (PS3 A-2) F.OlL AF 24,40 2007 180,0 755 0,27 21,6% 1.26 226,7
BORCKA HES HYDRO EH 300,60 2007 1.039,0 - - na, - 0,0
TEKTUG (KEBAN DERES)) HYDRO AH 5,00 2007 32,0 - - na, - 0,0
YPM Ener. Yat. A.S. Altintepe Hidro HYDRO AH 4,00 2007 18,0 - - na - 0,0
YPM Ener. Yat. A.$. Beypinar Hidro HYDRO AH 3,60 2007 18,0 - - naj - 0,0
YPM Ener. Yat. A.§. Konak Hidro HYDRO AH 4,00 2007 19,0 - - na, - 0,0
KURTEKS Tekstil (KARASU HES - Andirin) HYDRO AH 2,40 2007 19,0 - - na, - 0,0
ISKUR TEKSTIL (SULEYMANLIHES) HYDRO AH 4,60 2007 18,0 - - na - 0,0
OZGUR ELK. AS. (K.MARAS) (Tahta) HYDRO AH 6,30 2007 27,0 - - na| - 0,0
OZGUR ELK. AS. (K.MARAS) (Tahta) ilave HYDRO AH 6,30 2007 27,0 - - na, - 0,0
ANEMON EN: ELEK. URETIMA.S. WIND AR 8,00 2007 242 - - na - 0,0
ANEMON EN: ELEK. URETIM A.S. llave WIND AR 15,20 2007 46,0 - - na - 0,0
ANEMON EN: ELEK. URETIM A.S. llave WIND AR 7,20 2007 218 - - na, - 0,0
BURGAZ RES (Dogal Enerji Uretim A.S.) WIND AR 4,00 2007 129 - - na, - 0,0
BURGAZ RES (Dogal Enerji Uretim A.S.) WIND AR 10,90 2007 351 - - na - 0,0
DENIZ ELEK. URETIM Ltd. Sti. (Karakurt) WIND AR 10,80 2007 28,0 - - na, - 0,0
MARE MMANASTIR RUZGAR ENERJI WIND AR 11,2 2007 36.9 - - na - 0,0
MARE MMANASTIR RUZGAR ENERJI WIND AR 20,00 2007 65,8 - - na - 0,0

N

(o))
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BM Emission|
Installed Capacity] Energy Production| o, EF| Facility Energy] Factor]
Company Facility| Index| (MW)|  Commissioning Datd (MWh)* (ton/TJ)| tcoz/mwh * Efficieny]  tCO2/MwWh CO2 (tons;
EKOTEN TEKSTIL GR-I N.GAS ANG 193 16.02.2006 14,0 54,3 0,20 44.9%| 0,43 6,1
ERAK GIYIM GR-I N.GAS ANG 1,37 22.02.2006 10,0 54,3 0,20 44,9%| 0,43 43
ALARKO ALTEK GR-lll N.GAS ANG 21,89 23.02.2006 158,3 54,3 0,20 44,9% 0,43 68,8
AYDIN ORME GR-| N.GAS ANG 7,52 25.02.2006 60,0 54,3 0,20 44.9%| 0,43 26,1
NUH ENERJI2 GR Il N.GAS ANG 26,08 02.03.2006 180,1 54,3 0,20 44,9%| 0,43 783
MARMARA ELEKTRIK (orlu) GR-I N.GAS ANG 8,73 13.04.2006 63,0 54,3 0,20 44,9% 0,43 274
MARMARA PAMUK (Corlu) GR-I N.GAS ANG 8,73 13.04.2006 63,0 543 0,20 44,9% 0,43 274
ENTEK (Késekdy) GR IV N.GAS ANG 47,62 14.04.2006 3913 54,3 0,20 44,9% 0,43 170,0
ELSE TEKSTIL (Gorlu) GR Hi N.GAS ANG 3,16 15.04.2006 25,0 54,3 0,20 44,9% 0,43 109
BARES IX GRUP WIND AR 13,50 20.04.2006 473 - - na, - 0,0
SONMEZ ELEKTRIK (Corlu) GR1- Il N.GAS ANG 17,46 03.05.2006 126,0 54,3 0,20 44,9% 0,43 54,8
DENIZLI CIMENTO (DUZELTME) N.GAS ANG 0,45 04.05.2006 3.2 54,3 0,20 44,9% 0,43 14
MENDERES ELEKTRIK GR GEOTHERMAL AH 7,95 10.05.2006 56,0 - - na, - 0,0
KASTAMONU ENTEGRE BALIKSIR GR-I N.GAS ANG 7,52 24.05.2006 54,0 54,3 0,20 44.9%| 0,43 235
BARES X. VE XX. GRUPLAR WIND AR 16,50 26.05.2006 57,8 - - na, - 0,0
BOZ ENERJIGR-I N.GAS ANG 8,73 09.06.2006 70,0 543 0,20 44,9% 0,43 304
ADANA ATIK SU ARITMA TESISI ENEW.+WASTES AR 0,80 09.06.2006 6.0 - - naj - 0,0
AMYLUM N_i§ASTA (ADANA) N.GAS ANG 14,25 09.06.2006 34,0 54,3 0,20 44,9% 0,43 148
|SIK MAKAS (Corlu) GR-I N.GAS ANG 158 22.06.2006 13,0 543 0,20 44,9% 0,43 57
ELBISTAN B GR-lll LIGNITE EL 360,00 23.06.2006 2.340,0 90,9 0,33 351% 0,93 2.180,1
ANTALYA ENERJIGRI-II- Ill- IV N.GAS ANG 34,92 29.06.2006 245,0 54,3 0,20 44,9% 0,43 106,5
HAYAT TEM. VE SAGLIK GR I - I N.GAS ANG 15,04 30.06.2006 108,0 543 0,20 44,9% 0,43 469
EKOLOJIK EN. (Kemerburgaz) GR | ENEW.+WASTES AR 0,98 31.07.2006 6.0 - - naj - 0,0
EROGLU GIYiM (Corlu) GR-I N.GAS ANG 117 01.08.2006 9,0 54,3 0,20 44,9% 0,43 39
CAM IS ELEKTRIK (Mersin) GR | N.GAS ANG 126,10 13.09.2006 1.008,0 543 0,20 44,9% 0,43 438,1
ELBISTANB GR Il LIGNITE EL 360,00 17.09.2006 2.340,0 90,9 0,33 351% 0,93 2.180,1
YILDIZ ENT. AGAC (Kocaeli) GR | N.GAS ANG 6,18 21.09.2006 40,0 54,3 0,20 44,9%| 0,43 174
CERKEZKOYENERJIGRI N.GAS ANG 49,16 06.10.2006 390,0 543 0,20 44,9% 0,43 169,5
ENTEK (K6sekdy) GR V. N.GAS ANG 37,00 03.11.2006 304,0 54,3 0,20 44.9%| 0,43 132,1
ITC-KA EN. MAMAK TOP.M. GR H-ilt ENEW.+WASTES AR 4,24 03.11.2006 30,0 - - naj - 0,0
ELBISTAN B GRUP V. LIGNITE EL 360,00 13.11.2006 2.340,0 90,9 0,33 35,1% 0,93 2.180,1
MARE MANASTIR RUZGAR (X GRUP) WIND AR 8,00 08.12.2006 250 - - na - 0,0
CIRAGAN SARAYIGR| N.GAS ANG 1,32 01.12.2006 11,0 54,3 0,20 44,9%| 0,43 48
ERTURK ELEKTRIK Tepe RES GR | WIND AR 0,85 22.12.2006 2,0 - - na, - 0,0
AKMAVYA (Liileburgaz) GR | N.GAS ANG 6,91 23.12.2006 50,0 54,3 0,20 44.9%| 0,43 217
BURGAZ (Lileburgaz) GR | N.GAS ANG 6,91 23.12.2006 54,0 54,3 0,20 44,9%| 0,43 235
SEYHAN HiI HYDRO EH 0,30 20.02.2006 17 - - na, - 0,0
SANLIURFA GR HiI HYDRO EH 51,80 01.03.2006 1240 - - na - 0,0
BEREKET ENERJI GOKYAR HES 3 Grup HYDRO AH 11,62 05.05.2006 433 - - na - 0,0
MOLU EN. Zamanti Bahcelik GR I - Il HYDRO AH 4,22 31.05.2006 16,7 - - na, - 0,0
SU ENERJIBALIKESIRGR I - Il HYDRO AH 4,60 27.06.2006 20,7 - - na, - 0,0
BEREKET EN. MENTAS REG. GR I - Il HYDRO AH 26,60 31.07.2006 108,7 - - na - 0,0
EKIN (Basaran Hes) (Nazill) HYDRO AH 0,60 11.08.2006 45 - - na| - 0,0
ERE (Sugdzii Reg. Ve Kizidiiz HES) HYDRO AH 15,43 08.09.2006 31,6 - - na, - 0,0
ERE (AKSU REG. VE SAHMALLAR HES) HYDRO AH 14,00 16.11.2006 26,7 - - na - 0,0
TEKTUG (KALEALT) GRI- I HYDRO AH 15,00 30.11.2006 52,0 - - na, - 0,0
BEREKET EN. MENTAS REG. GR Il HYDRO AH 13,30 13.12.2006 54,4 - - na - 0,0
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BM Emisssion|

Installed Capacity] Energy Production| o, EF| Facility Energy] Factor]
Company Facility| Index| issi Datg (MWh)* (ton/TJ)| tcoz/mwh * Efficieny]  tCO2/MWh CO2 (tons;
BOSEN GR-lil N.GAS ANG 51,02 30.12.2005 3728 54,3 0,20 44.9%| 0,43 162,0
KARKEY (SILOPI-4) GR-V F.OlL AF 6,75 23.12.2005 51,9 75,5 0,27 21,6% 1,26 65,3
AKCA ENERJI GR-lll .GAS+NAPHTHA ANG 8,73 14.12.2005 65,5 54,3 0,20 44,9% 0,43 28,5
KAHRAMANMARAS KAGIT GR-1 PORTED COAL AHC 6,00 08.12.2005 45,0 92,8 0,33 44,1% 0,76 34,1
PAK GIDA N.GAS ANG 5,67 07.12.2005 45,0 54,3 0,20 44,9%| 0,43 196
KORUMA KLOR GR Kkl N.GAS ANG 9,60 03.12.2005 77,0 54,3 0,20 44,9% 0,43 335
ICDAS CELIK GR-l MPORTED COAL AHC 135,00 30.11.2005 1.080,0 92,8 0,33 44,1% 0,76 818,2
KUGCUKGALIK TEKSTIL GR FIHIHV N.GAS ANG 8,00 27.11.2005 64,0 54,3 0,20 44,9%| 0,43 278
ZORLU ENERJI YALOVA GR HI N.GAS ANG 15,93 26.11.2005 122,0 54,3 0,20 44,9% 0,43 53,0
HABAS ALIAGA GR-V N.GAS ANG 23,00 24.11.2005 184,0 54,3 0,20 44,9% 0,43 80,0
GRANISER GRANIT GR-I N.GAS ANG 5,50 14.11.2005 42,0 54,3 0,20 44.9%| 0,43 183
MOSB GR HHIHV-V-VIVII N.GAS ANG 84,83 11.11.2005 434,0 54,3 0,20 44,9% 0,43 188,6
AK ENERJI(K.pasa) GR- I N.GAS ANG 40,00 09.11.2005 256,9 54,3 0,20 44,9% 0,43 1117
ZORLU ENERJI KAYSERI GR-V N.GAS ANG 38,63 26.10.2005 2949 54,3 0,20 44.9%)| 0,43 128,2
ALTEK ALARKO GR HI N.GAS ANG 60,10 14.10.2005 420,0 54,3 0,20 44,9% 0,43 182,5
AYKA TEKSTIL GR-l N.GAS ANG 5,50 24.09.2005 40,0 54,3 0,20 44,9% 0,43 174
HABAS ALIAGA GR IV N.GAS ANG 44,62 21.09.2005 357,0 54,3 0,20 44,9%| 0,43 1551
EVYAP GR HI N.GAS ANG 512 27.08.2005 30,0 54,3 0,20 44,9%| 0,43 13,0
CEBIENERJIBT N.GAS ANG 21,00 27.08.2005 164,7 54,3 0,20 44,9% 0,43 716
CAN ENERJIGR-I N.GAS ANG 3,90 25.08.2005 280 54,3 0,20 44.9%| 0,43 122
NOREN ENERJI GR-I N.GAS ANG 8,73 24.08.2005 70,0 54,3 0,20 44,9%) 0,43 304
CEBIENERJIGT N.GAS ANG 43,37 23.08.2005 340,1 54,3 0,20 44,9% 0,43 1478
YAMULA GRUP K HYDRO EH 100,00 31.07.2005 422,0 - - na, - 0,0
ZORLU ENERJI KAYSERI GR-HHII N.GAS ANG 149,87 22.07.2005 11441 54,3 0,20 44,9%| 0,43 4973
BEREKET EN. (DALAMAN) GR XII-XIV-XV HYDRO AH 7,50 15.07.2005 35,8 - - na, - 0,0
ETIMAD.(BAN.ASIT)GR-I ENEW.+WASTES AR 11,50 15.07.2005 88,0 - - naj - 0,0
ZEYNEP GIYiM SAN. GR-I N.GAS ANG 117 07.07.2005 9,0 54,3 0,20 44,9%| 0,43 39
KARKEY (SILOPI-4) GR-V F.OlL AF 6,15 30.06.2005 47,2 75,5 0,27 21,6% 126 59,5
AKBASLAR GR-I(IZOLE) N.GAS ANG 9,00 24.06.2005 713 54,3 0,20 44.9%| 0,43 31,0
MODERN ENERJI (DG) GR-lil N.GAS ANG 8,38 14.06.2005 61,1 54,3 0,20 44,9%| 0,43 26,6
MODERN ENERJI (DG+LPG) GR-Il N.GAS+LPG ANG 7,68 13.06.2005 56,0 54,3 0,20 44,9% 0,43 244
MODERN ENERJI (DG+LPG) GR-Il (DUZELTME| N.GAS+LPG ANG 4,50 13.06.2005 32,8 54,3 0,20 44,9% 0,43 143
MURATLIGR HI HYDRO EH 115,00 03.06.2005 4440 - - na - 0,0
HABAS ALIAGA GRIIl N.GAS ANG 44,62 02.06.2005 356,9 54,3 0,20 44,9% 0,43 155,1
HAYAT KAGIT GR-I N.GAS ANG 753 27.05.2005 56,0 54,3 0,20 44,9% 0,43 243
TEZCAN GALVANIZ GR HI N.GAS ANG 3,66 27.05.2005 29,0 54,3 0,20 44,9%| 0,43 126
YONGAPAN(KAST.ENTG) GR-Il N.GAS ANG 5,20 25.05.2005 35,8 54,3 0,20 44,9% 0,43 15,6
NUH ENERJF2 GR | N.GAS ANG 46,95 24.05.2005 319,7 54,3 0,20 44,9% 0,43 138,9
ICTAS ENERJI (Yukari Mercan) GR HI HYDRO AH 14,19 22.05.2005 44,0 - - na - 0,0
AK ENERJi(K.p§§a) GRHI N.GAS ANG 87,20 30.04.2005 560,1 54,3 0,20 44,9% 0,43 2434
TEKTUG (Kargilk) GR Il HYDRO AH 23,90 25.04.2005 83,0 - - na, - 0,0
SUNJUT(RES) GR HI WIND AR 1,20 23.04.2005 20 - - na - 0,0
KAREGE GR V-V N.GAS ANG 18,06 07.04.2005 1419 54,3 0,20 44,9% 0,43 61,7
BIS ENERJIGR VI N.GAS ANG 43,70 18.03.2005 287,6 54,3 0,20 44,9% 0,43 1250
CAN GR I (EUAS) LIGNITE EL 160,00 15.03.2005 1.040,0 90,9 0,33 351% 0,93 968.9
CAN GR | (EUAS) LIGNITE EL 160,00 15.02.2005 1.040,0 90,9 0,33 35,1% 0,93 968,9
ELBISTAN-B GR I (EUAS) LIGNITE EL 360,00 15.02.2005 2.340,0 90,9 0,33 35,1%| 0,93 2.180,1
ENTEK ELK.A.S.KOC UNLGR Hi N.GAS ANG 2,33 07.02.2005 19,0 54,3 0,20 44.9%| 0,43 83
BAYDEMIRLER GR N-V-VI N.GAS ANG 6,21 04.02.2005 49,3 54,3 0,20 44,9%| 0,43 214
MERCEDES BENZ TURK GR HHI-V N.GAS ANG 8,28 04.02.2005 68,0 54,3 0,20 44,9% 0,43 29,6
METEM ENERJI (Hacisiramat) GR kI N.GAS ANG 7,83 29.01.2005 58,0 54,3 0,20 44.9% 0,43 252
METEM ENERJI (Peliklik) GR H-II N.GAS ANG 11,75 29.01.2005 89,0 54,3 0,20 44,9%)| 0,43 38,7

BM Emission|

Installed Capacity] Energy oz EF| Facility Energy| Factor
Company Facility| Index| issioning Datef (MWh)* (ton/TJ)|  tCO2/MWh * Efficieny| 1CO2/MWh CO2 (tons)|
ALTINMARKA GIDA GR HHIIl N.GAS ANG 3,60 17.12.2004 28,8 54,3 0,20 44,9% 0,43 125
KARKEY-Il 3+3 DGM FUEL-OIL AF 54,30 12.11.2004 370,0 755 0,27 21,6% 126 466,1
STANDART PROFIL 3 GM N.GAS ANG 6,74 22.10.2004 49,2 54,3 0,20 44.9% 0,43 214
HABAS ALIAGA GRUP I N.GAS ANG 89,23 08.10.2004 713,7 54,3 0,20 44,9% 0,43 310,2
AYEN OSTIM ENERJI URETIM(BT) N.GAS ANG 9,89 01.10.2004 84,0 54,3 0,20 449%| 043 36,5
KOMBASSAN KAG. MATBAA GIDA N.GAS ANG 5,50 24.09.2004 357 54,3 0,20 44 9% 0,43 155
BEREKET EN.(Feslek Hes) Gr-1-2 HYDRO AH 9,48 05.08.2004 41,0 - - na - 0,0
CELIK ENERJIUR.STI. 2 GM N.GAS ANG 2,42 09.07.2004 19,0 54,3 0,20 44,9% 0,43 8.3
BESLER GR-2, BT (5,2+7,5) N.GAS ANG 12,70 07.07.2004 953 543 0,20 44.9% 0,43 414
SAHINLER ENERJI 1 GM N.GAS ANG 3,20 29.06.2004 249 54,3 0,20 44,9% 0,43 108
ENERJISA ADANA 1BT NAPHTA AN 49,77 23.06.2004 3733 69,3 0,25 32,5% 0,77 286,3
BIS ENERJI2 GT N.GAS ANG 73,04 16.06.2004 602,6 54,3 0,20 44.9% 0,43 2619
AYEN OSTIM ENERJI URETIM N.GAS ANG 31,08 11.06.2004 264,1 54,3 0,20 44,9% 0,43 1148
KOMBASSAN KAGIT GIDA VE TEKS N.GAS ANG 5,50 09.06.2004 38,1 54,3 0,20 44,9% 0,43 16,6
GUL ENERJIGR-Il FUEL-OIL AF 12,50 03.06.2004 938 755 0,27 21,6% 126 1182
TEKBOY TEKSTIL 1 GM N.GAS ANG 2,25 18.05.2004 16,0 54,3 0,20 44,9% 0,43 7,0
COLAKOGLU(KAPASITE ARTIRIMI) MPORTED COAL AHC 45,00 05.05.2004 3478 92,8 0,33 44,1% 0,76 263,5
ISKUR TEKSTIL(SULEYMANLI) GR Hi HYDRO AR 4,60 28.04.2004 179 - - na - 0,0
ELTA ELK(DODURGA) GR-HHIHV HYDRO AR 4,14 26.04.2004 123 - - na - 0,0
TANRIVERDI 4 GM N.GAS ANG 4,66 24.03.2004 38,7 54,3 0,20 44,9% 0,43 168
ERE(BIR KAPILIHES) GRUP-I HYDRO AR 48,50 11.03.2004 1705 - - na - 0,0
ATATEKS 2 GM N.GAS ANG 5,63 20.02.2004 45,0 54,3 0,20 44,9% 0,43 196
ENTEK GR-IV N.GAS+NAPHTA ANG 31,13 12.02.2004 2335 54,3 0,20 44,9% 0,43 1015
ANKARA D.G.(BAYMINA) GR-HIHlI N.GAS ANG 798,00 08.01.2004 6.500,0 54,3 0,20 44.9% 0,43 2.825,0
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Summary Table of the Baseline Calculation

Parameter S| Unit Result

EFcrid.omy tCO2/MWh 0,661

EFcridamy tCO2/MWh 0,567

EFcridcmy tCO2/MWh 0,614
Annex 4

MONITORING INFORMATION

Monitoring plan is explained in detail under Sect®.7.

LICENCE OF THE PROJECT

A T
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T.C.
ENERJI PIYASASI DUZENLEME
KURUMU

P2 P

> 3P
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URETIM LISANSI

Bu Lisans kapsamindaki Gretim tesisi
Yenilenebilir Enerji Kaynagr kullanmaktadir.

E o

Lisans No : EU/1127-1/811

P B

Tarih : 15/03/2007

Bu Lisans, Anadolu Elektrik Uretim Ticaret Sanayi Anonim
Sirketi’ne, Artvin ili'nde kurulacak olan Gakirlar Hidroelektrik Santrali
Uretim tesisinde 15/03/2007 tarihinden itibaren 49 yil sireyle, Uretim
faaliyeti gostermek lizere 4628 sayili Elektrik Piyasasi Kanunu ve ilgili
mevzuat uyarinca Enerji Piyasasi Dizenleme Kurulu'nun 15/03/2007
tarihli ve 1127-1 sayih Karari ile verilmistir.

A
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A
-
s
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a
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A
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Yusuf GUNAY

1S

Bu lisans, genel ve 6zel hiiktimleri ile ayrilmaz bir butindr.
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Annex 7

FUEL CONSUMPTIONS AND NET CALORIFIC VALUES

[Fuel consumption 2002 2003 2004 2005 *2006 *2007 *
t t t t t t t
EUAS
hard coal 1.402.093 1.420.846  1.209.020 1.589.140 1.567.333 1.707.037 1.636.566|
lignite 37.163.881 30.106.638 28.703.772 42.763.044 45130071 55232102  60.284.929)
fuel oi 573.414 317.570 246.524 367.277 415.127 718.032 986.942)
diesel oil 79.740 11.909 27.116 27.787 53.275 49.971 83.041]
natural gas 3678557,25 1823868,75  1104826,5 1612468,5 3185327 4932282 5789269
Autoproducers
hard coal 139.026 120.182 118,583 113.088  4.050.530  4.322.106  4.633.442
imported coal 509.581 496.622 469.450 574.048
lignite 815,199 931.721 927.249 1.110.346  5.453.739 5.991.719 6.089.191]
fuel ol 1.917.800 1.988.351  1.760.408 1.254.894  1.239.859 1.362.369 1.118.667|
diesel oil 1.863 1.503 1.510 500 8.226 262 48.165
Ipg 9.521 759 12.673 12.908 33 0 0
naphta 219,122 264.371 208.749 82.862 13.453 11.441 10.606}
natural gas 3.373.033 3.366.795  4.060.733 3.057.851  13.849.221 15525511  15.818.366
Production companies
imported coal 1.668.036  2.767.660 2.982.782
fuel oi 35.836 116.484 190.208
diesel oil 445 49 26 155
naphta 1.619
natural gas 3.278.974 6.792.327  7.791.886 10.548.955
Mobile
pel oi . 680.662 516.425 275.222 188.579| 91.354‘ 170.285| 67.762)
diesel oil 15.445 0 0 0| 0| 0|
TOOR
lignite 4.597.159 4517.669  4.145.639 4.445.753
fuel o 8.825 6.210 4.700 4.941
diesel oil 881 662 489
|Fue| Calorific Values 2002 2003 2004 2005 2006 2007 P008
Gt Jeim Jem [ewm [Gwm | G | ci
EUAS
hard coal 13,7 13,1 13,6 12,5 14,9 14,9 4,1
lignite 7,1 6,9 7,0 53 6,5 6,5 4,5
fuel oil 40,2 40,2 40,2 40,2 40,2 40,2 ap,2
diesel ol 43,1 43,2 43,1 43,1 43,1 43,1 43,1
natural gas 46,3 46,3 46,3 46,2 34,6 34,5 B4,5
Autoproducers
hard coal 29,5 29,9 30,0 29,2 24,7 25,2 5,1
imported coal 251 279 27,9 27%Bnported and hard coal give
lignite 15,9 15,6 16,8 15,5 10,6 10,2 D,8
fuel oil 40,1 40,1 39,9 40,6 40,2 39,7 3p,2
diesel ol 27,0 41,8 30,5 41,9 40,2 47,9 41,1
Ipg 46,2 44,1 45,9 46,1 0,0 0,0 ,0
naphta 45,0 40,0 44,1 44,4 43,9 43,2 44,6
natural gas 36,8 36,1 36,4 36,2 37,6 37,3 B7,4
Production companies
imported coal 0,0 25,1 25,1 24,1 0,0 0,0 0,0
fuel oil 0,0 40,2 40,0 37,6 0,0 0,0 ,0
diesel ol 47,0 85,4 0,0 0,0 0,0 0,0 ,0
naphta 0,0 0,0 0,0 44,0 0,0 0,0 D,0
natural gas 38,8 38,8 37,6 38,2 0,0 0,0 0,0
Mobile
fuel oil 40,2 40,3 40,2 40,2 40,1 40,1 4p,1
diesel ol 43,4 0,0 0,0 0,0 0,0 0,0 ,0
TOOR
lignite 9,2 9,5 9,4 9,5 0,0 0,0 d,0
fuel oil 40,3 40,5 40,1 39,8 0,0 0,0 ,0
diesel ol 42,8 44,3 42,8 0,0 0,0 0,0 D,0
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