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1 PROJECT DETAILS
1.1  Summary Description of the Project

Ari Su Enerji UretimA.S. is planning to construct Akbas Hydroelectric Power Plant (HPP) on the
Buyuk Menderes River, within the Aegean Geographical District of Turkey, in the borders of Cal Town
of, Denizli Province. The purpose of the project is electricity production using the potential energy of
Buyuk Menderes River as a renewable resource. Therefore, the electricity is going to be produced
without causing airborne pollutants or Green House Gas (GHG) emissions. The construction and
operation of the Akbas Hydroelectric Power Plant (HPP) will be delaying the addition of conventional

thermal power plants to the Turkish National Electricity Grid.

The set capacity of Akbas HPP is 12.26 MWe, with 3 turbines whereby two of them will be with 5,134
MWe capacity and an other one will be 1.989 MWe in capacity. Based on the available water and of
the total capacity of the project, the project is expected to produce 45,52 MWh of electricity per year,
based on revised feasibility studies. Based on Turkey’s Combined Margin Emission Factor of 0.53985
tCOL./MWh, the project is expected to produce 24,574 tonnes of CO,. GHG reductions each year.

The environmental impacts of the project will be kept at a minimum level and all the regulations that
are in act in the host country, Turkey, will be obeyed during the construction and operation stages of
the Akbas HPP project. At the planning stage these impacts have been investigated and were
presented to the Ministry of Environment and Forestry (MoEF now renamed and structured as
Ministry of Environment and Urban Planning), in the form of an Project Introductory File'. The report
was examined by the EIA evaluation committee coordinated by MoEF and it was decided that the
project could proceed, so they have granted an EIA excemption certificate, in 01/07/2011.
Considering that the project will be using the water resource that is also essential for the aquatic life in
the area, there will be a fish ladder (fish passage way)2 within the regulator for the downstream and
upstream movement of the fish, to facilitate fish migration. In addition to this, the minimum water
necessary for the sustainability of the aquatic life in the river will be released at all times. Based on
the ecological survey reports the lifeline water amount is determined to be 1.233m%s, which accounts

for the 15% of the average annual flow.

The Major milestones at the project development history can be summarized as shown in the

following table (Table 1):

' The Project Introductory File (a pre-EIA Report) in the original language is presented to the validating DOE.
% The plans of the fish ladder are provided to the validating DOE

v3.0
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Table 1: Major Milestones of Akbas HPP Project

Date Event Reference
15-Jun-09 Initial Water Usage Agreement was signed with the first Water Usage
design parameters Agreement
03-Aug-2010 EMRA granted licence number 1456-10 to Ari Su Enerji Production License
Uretim Ltd. for the Akbas HPP. Cover Page

17-Feb-11 EMRA Approved the amendment request in the Electricity = Revised Licence
Production Licence and issued Licence number EU/2679-
3/1664 to Ari Su Enerji Uretim A.S. For 49 years.

11-Mar-11  The Amended Water Usage Agreement was signed Water Usage

Agreement
21-April-11®  Andritz Hydro and Indar Electrics contracted for the MOU to Contract
electromechanical equipment. With Andritz Hydro

and Indar
Electronics

22-Apr-11  Ecosystem Evaluation Report was prepared Ecosystem Report
Cover Page

20-May-11  Construction Started NHS Work Site

opening Letter
1-Jul-11  The Project was granted the EIA Excemption Certification ~ See Certification on

by the Denizli Provincial Representation of Ministry of Annex 3
Environement and Urban Planning
10-Jan-12 Loan Agreement signed Signature page
3-Aug-14 Expected commissioning date License

The Akbas HPP is to be constructed, at the Blylik Menderes River, at the upstream of the Adiglzel

Hydroelectric Power plant. The project is designed to be between the 535.00m — 457.72 m elevations.

The Akbas HPP will be equipped with an unregulated weir that will direct water to the energy tunnel
that will be 3,648.00 m in length, then the water will be fed to the power house via the penstock that
trificates to feed each one of the tree turbines, that will produce electricity via 3 horizontal type

Francis turbines.

How the project activity will be operating is shown schematically below in Figure 1:

® This date is considered as the investment decision date

v3.0
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Figure 1: Flow chart showing the basic operational principles of the project activity.

1.2 Sectoral Scope and Project Type

The project category is Sectoral Scope 1: Energy industries (renewable-/non -renewable sources).
The project type is grid connected electricity generation from renewable sources. The project is a non-

grouped, stand-alone project.

v3.0
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1.3 Project Proponent

Project Proponent Role and Responsibility

Contact Information

ARI SU ENERJI URETIM A.S. | Project Owner — Implementation
of the Project

Rasimpasa Mah.Rihtim
Cad.Petrol Ishani No:58/2
Kadikoy-istanbul-Turkey
TEL: +90312 438 79 14
FAX: +90312 438 83 77

1.4 Other Entities Involved in the Project

Other Entities Involved Role and Responsibility Contact Information

Ekobil Cevre Hizmetleri Preparation of the Project Guneykent Sitesi
Dananigmanlik.Egt.Tar. Description Document (OYSEKENT) 51. Cad. 116.
Hayv.Mad. ins. ith. ihr.Tur. ve Sk. No: 56 Ahlatlibel-ANKARA
Tic. Ltd. $ti. T:+90 312 489 13 38

E-mail:info@ekobil.com

1.5 Project Start Date

Project Start Date is: 03.08.2014. (or the commissioning date, which ever is the earliest.)

1.6 Project Crediting Period

The project crediting period is 10 years: 03.08.2014 (or the commissioning date, which ever is
the earliest)-02.08.2024 (both days inclusive). The crediting period is renewable twice.

1.7 Project Scale and Estimated GHG Emission Reductions or Removals

Project o

Mega-project ]

Years

Year 0: 03.08.2014 to 31.12.2014 10,165
Year 1: 2015 24 573
Year 2: 2016 24 573
Year 3: 2017 24 573
Year 4: 2018 24 573
Year 5: 2019 24 573
Year 6: 2020 24 573
Year 7: 2021 24 573
Year 8: 2022 24 573
Year 9: 2023 24 573
Year.10: 2024(01.01.2024 to 02.08.2024) 14,407
Total estimated ERs 245,729
Total number of crediting years 10
Average annual ERs 24,573

v3.0
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1.8 Description of the Project Activity*

The Akbas HPP is designed to take water trough its unregulated weir, and transfer it to the
power house via an energy tunnel and a penstock. The project activity has 12.26 MWe
capacity and is expected to produce 45,52 MWh of electricity per year.

The Akbas HPP will be connecting to the Turkish National Power Grid via theAdiguzel HPP
Transformer Substation with a 14 km long transmission line. As the project will be operational,
a reliable, continuous, independent from imported fossil fuels, and an uninterrupted high
quality power at 154 kV voltage level will be supplied to consumers in Turkey. Thus, the
implementation of the project will positively affect both Turkey's and the region’s economy.

The project will involve collecting of water, at the 530 m level, by the help of the weir. After
that the water will be transferred via a tunnel to the water intake body from which it will flow to
the turbine units via the penstocks. The project has three turbine units, two with 5.134 MWe
capacity and one with1.989 MWe. These turbines will be housed within the Hydroelectricity
Power Plant (HPP) building. The water that will hit these three turbines, will then leave the
turbines via the tail water canal and a spillway which is going to be located at a level of
457.72 m.

The following are the facilities to be constructed:

e The Akbas Weir, (equipped with a fish ladder) to be constructed at approximately 537 m
elevation level (there will be a short canal to convey water from the weir to the water intake
structure).

e Tunnel

* Water intake structure

* Penstock

* Hydroelectricity Power Plant building that will house the horizontal axis francis turbines and
other electromechanical equipment

e Tail water canal and spillway

* The switch gear area and the transformers

* 14 km transmission line

General technical characteristics of Akbas HPP are given in Table 2.

Table 2: General technical characteristics of AkbasHPP

General Characteristics

Place Buyuk Menderes Stream, Cal-Denizli
Place Buyuk Menderes Stream, Cal-Denizli
Drainage Area 473510 km*
Mean Annual flow 14.40 m°/sec
Two Year Frequency, Peak Flood flow Rate (Q2) 39.00 m/sec
Five Year Frequency, Peak Flood flow Rate (Qs) 43.70 m°/sec
Ten Year Frequency, Peak Flood flow Rate (Q1o) 58.40 m°/sec

* Information provided in this chapter is taken from the Revised feasibility report, August 2009.
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Twenty Five Year Frequency, Peak Flood flow Rate (Qz2s) 92.60 m°/sec
Fifty Frequency, Peak Flood flow Rate (Qso) 124 m’/sec
Hundred Year Frequency, Peak Flood flow Rate (Q1go) 160 m°/sec
Type Concrete, full body
Base Elevation 5247 m
Thalweg elevation 530 m
Weir threshold elevation 535 m
Weir Crest elevation 537.75 m
Maximum water level 537.3 m
Length of the outlet 27 m
Height of weir from the base 10.3 m
Height of the weir from the thalweg 5 m
L
Length 51.93 m
Height 6.35 m
Width 20.8 m
Entrance base elevation 5314 m
Exit base elevation 530.88 m
Slope 0.01 m/m
Length 3648 m
Internal diameter 36 m
Slope 0.0009 m/m
Base Elevation of the surge chamber 528.93 t0 524.43 m
Operation Water Level 531.81 m
Penstock
Diameter 25 m
Length 112.8 m
Length 22.9
Width 45.85
Height 22.6
Project Flow Rate 19.60 mlls
Unit Flow Rate (Units 1 and 2) 821 m’s
Unit Flow Rate (Unit 3) : 3.18 m’s
Tail water elevation 457.72 m
Turbine Axis elevation 456.22 m
Number of Units 3
Turbine Type Horizontal Axis Francis
Gross Fall 7409 m
Net Fall 7292 m
Turbine Power 12.257 MWe
Unit Turbine Power (Units 1 and 2) 5.134 MWe
Unit Turbine Power (Unit 3 1.989 MWe
Power Transmission Line
Length 14 km
Conductor cross section 477 MCM HAWK
Connection Point ADIGUZEL HPP
Annual Expected Power Generation (Present Case) 45,520 MWh
Annual Expected Power Generation (With more development 26,910 MWh

in the upstream)

v3.0
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The project will be using horizontal type Francis turbines. The Francis type of turbine is a reaction
type of turbine. In case of reaction turbines, the water approaches a set of curved blades mounted on
a shaft and glides over them thereby changing direction and so imparting pressure on the blades due
to centrifugal force, i.e. the force experienced by a passenger in a car when turning very fast. The
water enters the blades nearly at a tangent and for the highest efficiency leaves the blades radially
and at a reduced velocity. Francis turbines was invented by an English engineer J.B.Francis (1815 —
1892) water is delivered into a volute casing which completely surrounds the runner and is under
pressure as well as velocity. The water is guided through both fixed and adjustable veins in the casing
and glides onto the runner blades at an angle. The water then turns in the runner to exit parallel with
the axis of rotation. The adjustable vanes cater for load changes. A bypass valve or a surge tank
deals with sudden load changes. In a Francis turbine the entire wheel assembly is immersed in water
and surrounded by a pressure casing. In a Francis turbine the pressure casing is spiral shaped and is
tapered to distribute water uniformly around the entire perimeter of the runner. It uses guide vanes to
ensure that water is fed into the runners at the correct angle. See the below Figure (Figure 2), for a

schematic explanation of working principles of a Francis Turbine.

o

Figure 2:The working principle of a Francis type turbine, in case of the project activity the axis
of the turbine will be parallel (horizontal) to the river bed.

The project owner is granted a production license for 49 years,5 including the 16 months project

design and 32 months construction phase. The economic life time of a hydro power plant investment

® According to the production licence dated 3/08/2010 and numbered E(/2679-3/1664
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is assumed to be about 50 years, based on the experts’ committee report6 on energy under the 8"
development plan published by the State planning organization. Even if the facility can last for 50

years the major equipment needs to be replaced in every 20 years7.

The project is expected to produce 45,520 MWh of electricity per year. The annual electricity
delivered to the grid by the project, would have otherwise been generated by the operation of grid-
connected power plants and by the addition of new generation sources. Based on this a combined

margin emission reduction factor is calculated as detailed below in Chapter 3 of this document.

1.9 Project Location

The project is located at the Aegean geographical region of Turkey within the jurisdiction of Denizli,
Province, near the Town Cal. The project is located at the Catchment of the Biylik Menderes River
over the Blylik Menderes River, between the 535 and 457.72 m elevtions. The project Location is

shown in the following location Map (Figure 3):

The project lies between 29°21’ 34” and 29°19'36” Eastern Longitudes and Between 38°12’ 25”
and 38° 13’ 44” Northern Latitudes.

The coordinates of the weir and the power house are given in the following table (Table 3)

Table 3: The coordinates of the weir and powerhouse of the project activity.

Point

Power house

Weir

Latitude:

Longitude:

Latitude

Longitude

38°13'49.61"N

29°19'33.06"E

38°12'33.74"N

29°21'21.94"E

38°13'50.35"N

29°19'35.31"E

38°12'35.23"N

29°21'23.79"E

38°13'49.23"N

29°19'35.97"E

38°12'34.40"N

29°21'24.88"E

AIWIN[—

38°13'48.47"N

29°19'33.68"E

38°12'32.91"N

29°21'23.10"E

® http://ekutup.dpt.gov.tr/enerii/oik585.pdf page 4.25 (Last visited on 13/3/2012)
" http://ekutup.dpt.gov.tr/enerii/oik585.pdf page 4.26 (Last visited on3/3/2012)

v3.0
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Figure 3: Google Earth view showing the location of the project area within Turkey (above) and in the
Aegean region .

1.10 Conditions Prior to Project Initiation

There was no other hydroelectric power plant installation at the project location. The project activity
does not generate greenhouse gas emissions, so it can be excluded that the implementation has

been made only in order to generate GHG emissions with their subsequent reduction.

v3.0 11
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1.11 Compliance with Laws, Statutes and Other Regulatory Frameworks

Addition of a new power generation capacity to the grid is regulated by Energy Market Regulatory
Authority (EMRA) who issues the licenses for electricity generation and is responsible for ensuring
that new capacity additions are in compliance with its rules and regulations. The list of the rules and
regulations of the host country that a new electricity generation project has to comply with is given in

Annex 1.

1.12 Ownership and Other Programs
1.12.1 Proof of Title

Ownership of the plant, equipment and electricity generation licence belongs to Ari Su Enerji Uretim
Anonim Sirketi and all emission reductions/removals are granted to the company. The production
license and the operating certification of the company given by the Chamber of Commerce are

provided to the validating DOE as proof of the Title.
1.12.2 Emissions Trading Programs and Other Binding Limits

Not applicable

The project is not embedded under any kind of Emission trading programs. Turkey is not an Annex-B
country under Kyoto Protocol, neither has its set national emission reduction targets nor any related
obligations.

1.12.3 Participation under Other GHG Programs

Not applicable
The project is a voluntary project and the host country, Turkey8 cannot host CDM or JI projects.

1.12.4 Other Forms of Environmental Credit

Not applicable
The project will not generate other form of environmental credits such as Green Power Certificates.

1.12.5 Projects Rejected by Other GHG Programs

Not applicable

8 Turkey is a party to UNFCCC and listed in Annex -1, but the Marrakesh Accord at COP 7, “Invites the Parties to
recognize the special circumstances of Turkey, which place Turkey, after becoming a Party, in a situation
different from that of other Parties included inAnnex | to the Convention.” As a result, even though Turkey has
ratified Kyoto Protocol, she does not have a binding target under Annex-B, and as a result Turkey can not host
CDM or JI projects.

v3.0
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The project has not been rejected by any other Green House Gas programme.

v3.0
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1.13 Additional Information Relevant to the Project

v3.0

Eligibility Criteria
The Project is eligible to be a VCS Project because:

e VCS v.3.3 has taken effect on 04.10.2012, accordingly the Project is eligible to use this
version.

e VCS v.3.3 requires project crediting period start date earliest to be 01.01.2002, besides,
the Project must also complete the validation within two years of the Project Start Date.
Both conditions are satisfied for the Project activity.

e VCS v.3.3 accepts all six Kyoto gases. The Project aims to reduce COz2, which is one of
these six Kyoto gases.

e VCS v.3.3 accepts all technologies supported by an approved VCS program. The Project
is a hydropower plant, the technology of which is included in the UNFCCC- CDM sectoral
scope 1.

e VCS v.3.3 requires the use of one of the VCS program approved project methodologies.
The Project activity uses the tools and methodologies of approved by UNFCCC CDM
executive board, which is a VCS approved program.

* The project does not benefit from any kind of Official Development Assistance.

* |In addition to the above, the project is not a grouped project activity, nor de-bundled part
of a grouped project activity

Leakage Management
Not Applicable as the project is a green field project.
Commercially Sensitive Information

A detailed excel workbook summarizing the financial analysis is provided to the validating
DOE with relevant evidences that are commercially sensitive, these will not be disclosed to
public.

Further Information

Project emissions: As per paragraph 21 of the Small Scale CDM Methodology AMS-I.D “CO,
emissions from on-site consumption of fossil fuels due to the project activity shall be

calculated using the latest version of the “Tool to calculate project or leakage CO, emissions

from fossil fuel combustion” .

14
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2 APPLICATION OF METHODOLOGY
2.1 Title and Reference of Methodology

The following UNFFCC methodology and its related tools are utilised:

Approved consolidated small scale CDM and monitoring methodology AMS-I1.D “Grid connected

renewable electricity generation.” Version 17.0.
The Approved Methodology refers to the following tools:
“Tool to calculate the emission factor for an electricity system”. (Version 2.2.1)

“Guidelines on the Demonstration of Additionality of Small-Scale Project Activities”
(Version 09.0)

"Tool to calculate project or leakage CO, emissions from fossil fuel combustion" (Version
02)

2.2 Applicability of Methodology

The methodology AMS-1.D (Version 17.0) is applicable to the proposed project because the proposed
project meets all the applicability criteria stated in the methodology:

The methodology is applicable under the following conditions:
*  The Project activity is a renewable electricity project (hydroelectric);
*  The Project activity is not a combined heat and power (co-generation) system;

*  The Project activity has an output capacity lower than 15 MW (Decision -/CMP2 paragraph
28 (a)): the Project has an installed capacity of 12.26 MW; and

*  Electricity generated by the Project activity is supplied to the Grid that is or would have been
supplied by at least one fossil fuel fired generating unit)

2.3 Project Boundary

Table 3 exhibits the gases included in the project boundary. CO; emission is included in the baseline

but the project activity does not emit any of the gases listed, in Table 3.

The project boundary includes net electricity generated and supplied to the Turkish national grid. The
internal consumption and the GHG due to the temporary use and burning of the diesel fuel by the

auxiliary power generators.

v3.0
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Table 4: Main gases included in the project boundary

Source Gas Included? Justification/Explanation
- CO, Yes Main emission source
© Electricity
% generation in CH,4 No Minor emission source
é? bﬁsiline Grid N,O No Minor emission source
rkey’s Gri
(Turkey's Grid) "oy e NA. N.A.
CO, No Minor emission source
Emission from Minor emission source
the reservoir of | CHa No (Power density greater
the proposed than 10W/m2)
*g project N>O No Minor emission source
S Other N.A. N.A.
o
CO, Yes Main emission source
Aucxiliary CH, No Minor emission source
Diesel 3 .
Generator ° N,O No Minor emission source
Other N.A. N.A.

2.4 Baseline Scenario

The baseline scenario is defined based on the Small Scale Methodology AMD-I.D.,

(paragraph 10) as follows:

“The electricity delivered to the grid by the project activity would have otherwise been
generated by the operation of grid-connected power plants and by the addition of new

generation sources into the grid..”

Based on AMD I.D., (paragraph 11), The baseline emissions are the product of electrical
energy baseline EGg., expressed in MWh of electricity produced by the renewable
generating unit multiplied by the grid emission factor. The grid emissions factor (EFy) is
calculated as the Combined Margin (CM) emissioon factor, of which the breakdown and

detailed description is given below in chapter 3.

2.5 Additionality

The proposed project activity reduces GHG emissions by substituting fossil fuel based electricity

generation by renewable resources (hydro) based electricity generation.

® CO, emissions from combustion of fossil fuels for electricity generation

v3.0
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This part refers to the “Annex 27; Guidelines on the Demonstration of Additionality of Small-Scale

Project Activities” (Version 09.0).

According to this guideline, “... the Project participants shall provide an explanation to show that the

project activity would not have occurred anyway due to at least one of the following barriers:

(a) Investment barrier: a financially more viable alternative to the project activity would have led

to higher emissions;

(b) Technological barrier: a less technologically advanced alternative to the project activity
involves lower risks due to the performance uncertainty or low market share of the new

technology adopted for the project activity and so would have led to higher emissions;

(c) Barrier due to prevailing practice: prevailing practice or existing regulatory or policy

requirements would have led to implementation of a technology with higher emissions;

(d) Other barriers: without the project activity, for another specific reason identified by the project
participant, such as institutional barriers or limited information, managerial resources,
organizational capacity, financial resources, or capacity to absorb new technologies,

emissions would have been higher.”

We will demonstrate here that the project activity have financial barriers; a financially more viable
alternative to the project activity would have led to higher emissions. This alternative is not to invest

on this project and supply of the same amount of electricity by the Turkish Electricity Grid.

Therefore, it will be demonstrated that “the proposed project activity is not the most economically and

financially viable” option without the VER revenue.

I- Determine appropriate analysis method

There are three options for investment analysis method:

1) Simple Cost Analysis

2) Investment Comparison Analysis and

3) Benchmark Analysis
“Simple Cost Analysis” is not applicable for this project activity as the project generates economical
benefits from sale of electricity to the Turkish national grid”. Investment Comparison Analysis is also
eliminated since the baseline for the project is “the generation of electricity by the existing grid” and no
similar investment alternatives exist. Therefore, Benchmark Analysis is the most appropriate

approach for the evaluation of the project activity.

Option 3-Applying benchmark analysis

v3.0
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Internal Rate of Return (IRR) on equity is taken for this project to be the financial indicator for

assessing the financial viability of the project activity..

Equity IRR is the cash flow return to equity shareholders after debt repayments. And therefore also
takes into account the debt repayments. Equity IRR takes into consideration that you use debt for the
project, so the inflows are the cash flows required minus any debt that was raised for the project. The

outflows are cash flows from the project minus any interest and debt repayments.

To be able to assess the financial viability of the project a benchmark to compare the equity IRR is

needed.

The Tool for the Demonstration and Assessment of Additionality Version 6.0.0 and the Guidelines
issued at EB 62 state that “...Discount rates and benchmarks shall be derived from: Government bond
rates, increased by a suitable risk premium to reflect private investment and/or the project type, as
substantiated by an independent (financial) expert or documented by official publicly available

financial data”

The Guidelines issued at EB 62'°, provides the default values for the expected return on equity as an
appendix, and Moody’s index values of most of the CDM Countries. Turkey’s Moody’s index (Ba2) is
comparable to country’s with the same Moody’s index such as Armenia, from this point of view a

rreasonable and appropriate benchmark to compare the Equity IRR can be taken as 12.50 %.
Il - Calculation and comparison of financial indicators

The following parameters are taken into account for the assessment of the investment (Table 4) and
supplementary parameters are provided in the “AkbasHPPFinancialAnalysis” workbook and submitted
to the validating DOE.

Table 5: Major parameters taken into account for the financial analysis and determination of the
Equity IRR of the Akbas HPP Project:

Parameter Value Unit References

Installed Capacity 12,257 MWe Production Licence

Expected Annual 45,520 MWh FSR page 1-2

Electricity Generation

Expected Annual 24,574 tCOze Calculated (see Chapter 3 for details)
Emission Reduction(ER)

Expected VCS-SCS- 7.00 USD/t State of the Voluntary Markets 2010""
VCU sales price CO,e

Total Investment 30,174,108 UsSD Based on FSR Report table 8.B.2

Annual Operation Costs  858,013.89 usD Judgement based on experience gained in

similar projects detailed references are provided

to the validating DOE.

' Annex 5 Guidelines on The Assessment of Investment Analysis (Version 05)
" Hamilton, K., Sjardin, M., Peters-Stanley, M., and Marcello, T., 2010, Building Bridges: State of the Voluntary Carbon
Markets 2010;A Report by Ecosystem Marketplace &Bloomberg New Energy Finance, June 14, 2010.

v3.0
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Loan 15,950,000 UsSD Loan term sheet

Loan Period 11 years Loan term sheet

Electricity Sales Price 0.085 USD/KWh EMRA report for year 2010 p.64 (See Figure 5-
4)

VAT 18 % V.A.T. Law No:3065

Income Tax 20 % Income Tax Law number 5281

The value of the investment has been depreciated on a reducing balance basis over 20 years. And
70 % of the long lasting assets are depreciated over 45 years. The economic life time of a hydro
power plant investment is assumed to be about 50 years, based on the experts’ committee report12 on
energy under the 8" development plan published by the State planning organization. Even if the
facility can last for 50 years the major equipment needs to be replaced in every 20 years13. Yet, we

have conducted the financial analysis for a time frame of 45 years.

For the assessment of the viability of the project activity the Equity IRR is compared to the
benchmark. The equity IRR is worked out as 9.54 %, which is below the benchmark of 12.50%.

1lll - Sensitivity Analysis

To be able to conclude if the investment decision is the financially the most attractive alternative, a
sensitivity analysis is performed. Three parameters that affect the equity IRR are examined for the
sensitivity analysis:

* Investment Cost

e Operating and Maintenance Cost
¢ Electricity Revenue

The sensitivity analysis is performed for a range of £10% fluctuations in the above parameters. The
figures in the following table (Table 5) are obtained. Following the "Guidelines on the assessment of
investment analysis (Version 05)" of EB 62 Annex 5 when any of the key variables are increased or
decreased by at least 10%, and the benchmark is not exceeded (also see Figure 4).

Table 6: Sensitivity analysis for the Equity IRR without carbon revenue for the project (Benchmark:
12.50%)

Investment Cost 11.5% 10.4% 8.8% 8.1% No
Operating Cost 9.9% 9.7% 9.4% 9.2% No
Electricity Revenue 7.9% 8.7% 10.3% 11.2% No

"2 http://ekutup.dpt.gov.tr/enerji/oik585.pdf page 4.25 (Last visited on 3/3/2011)
" http://ekutup.dpt.gov.tr/enerji/oik585.pdf page 4.26 (Last visited on 3/3/2011)
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Figure 4: Sensitivity analysis: Fluctuation of the Equity IRR without the carbon revenue, by changing
major parameters that effect the Equity IRR by +10%
To exceed the benchmark, the electricity revenue must increase by about 18.40 % over the life of the
project, or the investment cost must be reduced by about 13.65%. As the Renewable energy law only
guaranties a minimum price of USD 0.073 per kWh, the price of 0.085 USD per kWh, we have chosen
for our financial analysis is already very high for such an increase in the future, the former is unlikely.
As the feasibility report considers the firm and secondary energy to be produced based on the
available water flow data of the last 50 years, and as the availability of the water decreases due to the
globally accepted results of global climate change, electricity production is very unlikely to reach to an
increased generation of 18.40%. In addition to this the climate change models indicate for the
Mediterranean basin an increased drought and water scarcity that could even risk the project to reach
the predicted energy production values. In addition to this if the other irrigation and energy projects
will be developed at the upstream of the proposed project activity the electricity production will go
further down to 26,910 MWh per year which is nearly 40 % less than that of the predicted amount at
the actual case. The investment costs we have considered in our financial analysis are reasonable

and reflect the average market conditions but are unlikely to go down.
Outcome:

Without the VER revenue the Internal Rate of Return of the project can not get close to the
benchmark of 12.50 %, with an equity internal rate of return of 9.54%. A fluctuation of £ 10% in the

key parameters also does not make the project exceed the benchmark.
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Other- Barriers Analysis

As the investment analysis concludes that the proposed project activity is unlikely to be the most
financially attractive option, the sub step 3- Barrier analysis is optional to be applied and barrier
analysis is not considered for the Akbas HPP Project activity.

2.6 Methodology Deviations

The UNFCCC methodology of AMS-1.D, version 17 (EB 61, 3 June 2011), and its related tools

have been applied without any deviations.
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3 QUANTIFICATION OF GHG EMISSION REDUCTIONS AND REMOVALS
3.1 Baseline Emissions

According to the latest version of AMS-I.D, version 17 (EB 61, 3 June 2011), and the tool to
calculate the emission factor for electricity system (Version OEB 63, Annex 191), since the project
activity is the installation of a new grid-connected renewable power plant/unit, the baseline scenario

is the following:

The baseline scenario is that the electricity delivered to the grid by the project activity
would have otherwise been generated by the operation of grid-connected power plants and

by the addition of new generation sources into the grid.

The Project therefore applies the combined margin (CM) calculations described in the “Tool to

calculate the emission factor for an electricity system” ver 02.2.1 (EB63) as follows:

Step 1 -Identify the relevant electric power system

As the host country is not participating in the compliance markets hence does not have a DNA, a
delineation of the project electricity system and connected electricity systems has not been
published yet. For such cases, the tool suggests using the following criteria to determine the

existence of significant transmission constraints:

1. “In case of electricity systems with spot markets for electricity: there are differences in
electricity prices (without transmission and distribution costs) of more than 5 percent
between the systems during 60 percent or more of the hours of the year.” This criteria is not

applicable as there is no spot electricity market in the host country.

2. “The transmission line is operated at 90% or more of its rated capacity during 90% percent
or more of the hours of the year”. The transmission line operator (TEIAS) or any other offical
source has not published the capacity usage figures for the Turkish grid, hence this criterion

can not be proved.

According to the tool, where the application of these criteria does not result in a clear grid boundary,
a regional grid definition in the case of large countries with layered dispatch systems (e.g. provincial /
regional / national) shall be used. A provincial grid definition may indeed in many cases be too
narrow given significant electricity trade among provinces that might be affected, directly or
indirectly, by a CDM project activity. In other countries, the national (or other largest) grid definition

should be used by default.

Therefore, for the case of the subject project activity “the project electricity system” and “the
connected system” are same, and the Turkish National Grid is used as the “project electricity

system”. It is also confirmed by TEIAS that the Turkish grid is interconnected. There isn’t any
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independent or regional grid system in any region of Turkey. The map of the Turkish Electricity Grid

is given in the below figure (Figure 5):

Figure 5: The Map showing the boundaries of Turkish Electricity Grid (Source Electricity Market
Report 2010, by Electricity Market Regulatory Authority
http://www.epdk.gov.tr/documents/10157/48dd12d4-74da-4dcf-9f48-86983146c0d8)

All the calculations details of which are given below are made for the entire Turkish Grid.

For the purpose of determining the operating margin emission factor, the tool directs us to use one of
the following options to determine the CO, emission factor(s) for net electricity imports from a
connected electricity system:

0 tCO./MWh; or (a) The weighted average operating margin (OM) emission rate of the exporting
grid, determined as described in Step 4 (d) below; or(b) The simple operating margin emission rate
of the exporting grid, determined as described in Step 4 (a), if the conditions for this method, as
described in Step 3 below, apply to the exporting grid; or (c) The simple adjusted operating margin
emission rate of the exporting grid, determined as described in Step 4 (b) below.

For imports from connected electricity systems located in Annex | country(ies), the emission factor is
0 tons CO, per MWh.

And the tool also notes that the ...”Electricity exports should not be subtracted from electricity
generation data used for calculating and monitoring the electricity emission factors.”

In our case the host country (imports electricity mainly from Annex -1 countries, so the emission
factor related to imports is considered to be zero”0”.
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Step 2 - Choose whether to include off-grid power plants in the project electricity system

The tool requires Project participants to choose between the following two options to calculate the

operating margin and build margin emission factor:
Option I: Only grid power plants are included in the calculation.
Option II: Both grid power plants and off-grid power plants are included in the calculation.

In our case, “Option I” has been selected for the calculation of grid emission factor, and only grid

power plants are included in the calculation.

Step 3 — Select an operating margin (OM) method

According to the “Tool to calculate the emission factor for an electricity system®, version 02.2.1 in
calculating the Operating Margin grid emission factor for a given year y (EFgrid,OM, y), project

developers have the option of selecting from four methods:

(a) Simple OM,

(b) Simple adjusted OM,

(c) Dispatch Data Analysis OM, or

(d) Average OM.

As the share of “low cost/must run” resources are below 50% for the five most recent years (Table
7), therefore, in accordance with the Tool, (a) Simple OM method will be used in the calculations.

Table 7: Share of primary sources in electricity generation, 2006 — 2010™

2006 2007 2008 2009 2010

Thermal 74.78 % 81.02 % 82.72 % 80.5 % 73.78 %

Hydro 2510 % 18.72 % 16.77 % 18.46 % 2452 %

(‘;V’”d & 0.12 % 0.26 % 0.51 % 0.99 % 1.70 %
eothermal

Total 100 % 100 % 100 % 100 % 100 %

Since the Simple OM calculation (option (A)) is selected, the emission factor is calculated by the
generation-weighted average emissions per electricity unit (tCO,/GWh), and averaged over the past
three years of all generating sources serving the system, not including low-cost / must run power

plants. The tool gives two options for the calculation of EF g, om, y;

*  Ex-ante option

" Annual Development of Installed Capacity Generation in Turkey (1970-2010)
(http://www.teias.gov.tr/istatistik2010/front%20page%202010-¢icek%20kitap/kgucunkullanim(13-21)/13.xIs)
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A 3-year generation-weighted average, based on the most recent data available at the time of
submission of the VER-PDD to the DOE for validation, without the requirement to monitor and
recalculate the emissions factor during the crediting period, or

* Ex-post option

The year in which the project activity displaces grid electricity, with the requirement that the emission

factor be updated annually during monitoring.

For the calculation of the Simple OM, the “Ex-Ante” option is selected, at the time of PDD
submission to the DOE, the data vintages that were most recent at the start of validation, belongs to
the years 2008, 2009 and 2010. All the data used in calculation of the Simple OM are taken from the

TEIAS website, details of which are given below.

Step 4 - Calculate the operating margin emission factor according to the selected method

The Simple OM emission factor is calculated as the generation-weighted average CO, emissions per
unit of net electricity generation (tCO,/MWh) for all generating power plants serving the system, not

including low-cost / must run plants / units. It may be calculated:

e Option A: Based on the net electricity generation and a CO, emission factor of each power

unit; or

* Option B: Based on the total net electricity generation of all power plants serving the system

and the fuel types and total fuel consumption of the project electricity system.

The following data are available from the Turkish Electricity Transmission Company (TEIAS) web
site:

* Annual fuel consumption by fuel type15,
* Annual heating values for fuels consumed for electricity generationm,
* Annual electricity generation by fuel type, import and export17

Taking into consideration the available data Simple OM method Option B is the applicable method
for the project activity. Option A requires data on net electricity generation of each power plant / unit
and a CO, emission factor of each power unit, both of which are not publicly available, for the
Turkish electricity grid.

'® Fuel Consumed in thermal P.P.in Turkey by the Electric Utilities (2008-2010)
ghttp://www.teias.gov.tr/istatistikZO1 0/front%20page %202010-%C3%A7i%C3%A7ek%20kitap/yak%C4%B1t46-49/47 .xls)
® Heating Values Of Fuels Consumed In Thermal P.Ps In Turkey By The Electric Utilities (2008-2010),

(http://www.teias.gov.tr/istatistik2010/front%20page%202010-%C3%A7i%C3%A7ek%20kitap/yak%C4%B1146-49/49 .xls).
" Turkey’s Gross Electricity Generation by Primary Energy Resources and The Electric Utilities (2008-2010) /
(http://www.teias.gov.tr/istatistik2010/front%20page%202010-%C3%A7i%C3%A7ek%20kitap/yak%C4%B1t46-49/47 .xIs)/
Annual Development of Electricity Generation-Consumption and Losses in Turkey (1984-2009),
(http://www.teias.gov.tr/istatistik2009/30(84-09).xls).
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EFgria,omsimple,y, USiNng option B is calculated based on the net electricity supplied to the grid by all
power plants serving the system, not including low-cost / must-run power plants / units, and based
on the fuel type(s) and total fuel consumption of the project electricity system, as follows:

Yi(FCiyXNCVyXEF oz, y)

EGy,grid

7)

EFgrid,OMsimple,y =

Where:
EF grig,0M simple,y = Simple operating margin CO, emission factor in year y (tCO,/MWh)

FCiy = Amount of fossil fuel type i consumed in the project electricity system in year y (mass or

volume unit)
NCV,, = Net calorific value (energy content) of fossil fuel type i in year y (GJ/mass or volumeunit)
EFco2,iy = CO, emission factor of fossil fuel type i in year y (tCO,/GJ)

EG, = Net electricity generated and delivered to the grid by all power sources serving the system,

not including low-cost/must-run power plants/units, in year y (MWh)
i = All fossil fuel types combusted in power sources in the project electricity system in year y

y = The relevant year as per the data vintage chosen in Step 3

Step 5 - Calculate the build margin (BM) emission factor:

The tool indicates that, in terms of vintage of data, project participants can choose between one of
the following two options:

Option 1: For the first crediting period, calculate the build margin emission factor ex ante based on
the most recent information available on units already built for sample group m at the time of CDM-
PDD submission to the DOE for validation. For the second crediting period, the build margin
emission factor should be updated based on the most recent information available on units already
built at the time of submission of the request for renewal of the crediting period to the DOE. For the
third crediting period, the build margin emission factor calculated for the second crediting period
should be used. This option does not require monitoring the emission factor during the crediting
period.

And ,

Option 2: For the first crediting period, the build margin emission factor shall be updated annually,
ex post, including those units built up to the year of registration of the project activity or, if information
up to the year of registration is not yet available, including those units built up to the latest year for
which information is available. For the second crediting period, the build margin emissions factor
shall be calculated ex ante, as described in Option 1 above. For the third crediting period, the build
margin emission factor calculated for the second crediting period should be used.
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We prefer the Option 1, calculating the Build Margin Emission factor, “ex ante”, for the first crediting
period.

The sample group of power units m used to calculate the build margin are determined as per the
following procedure, consistent with the data vintage selected above:

Identify the set of five power units, excluding power units registered as CDM project activities, that
started to supply electricity to the grid most recently (SETs.units) and determine their annual electricity
generation (AEGsgt.5.units, in MWh);

Determine the annual electricity generation of the project electricity system; excluding power units
registered as CDM project activities (AEGiqta, in MWh). Identify the set of power units, excluding
power units registered as CDM project activities, that started to supply electricity to the grid most
recently and that comprise 20% of AEG (if 20% falls on part of the generation of a unit, the
generation of that unit is fully included in the calculation) (SETx20¢) and determine their annual
electricity generation (AEGgsgt-220%, in MWh);

From SETs.nits and SET»209, select the set of power units that comprises the larger annual electricity
generation (SETsampie); Identify the date when the power units in SET¢,mpie started to supply
electricity to the grid. If none of the power units in SETsampie Started to supply electricity to the grid
more than 10 years ago, then use SET;mple to calculate the build margin.

The build margin emissions factor is the generation-weighted average emission factor (tCO,/MWh)
of all power units m during the most recent year y for which power generation data is available,
calculated as follows:

Ean-d . _ Zm EGm,yXEGEL.m.y
o 2.m EGm,y
Where:
EFgria,amy = Build margin CO, emission factor in year y (tCO,/MWh)
EGmy = Net quantity of electricity generated and delivered to the grid by power unit m in
year y (MWh)
EFeLmy = 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 electricity generation data is available

According to the tool, the CO, emission factor of each power unit m (EFg_m,) should be determined
as per the guidance in step 4 (a) for the simple OM, using options A1, A2 or A3, using for y the most
recent historical year for which power generation data is available, and using for m the power units
included in the build margin. Taking into consideration the available data on the capacity additions,
the formula given under Option A2 of the Simple OM option A is used to calculate EFg m,.
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The CO; emissions from the most recent capacity additions are calculated by multiplying the EFg_
values calculated for each fuel source by the annual generation of that fuel source (Table 14). The
emission factor has been taken as “zero” for the renewable and wastes and the generation
efficiencies for the thermal power plants type of which are not known are taken as 60% which is
generation efficiency for the combined cycle natural gas power plants. The Build Margin Emission
Factor for each year is calculated by dividing the total CO, Emissions of the subject year by the total
generation from the capacity additions of the same year.

The Build Margin Emission Factor of the grid is then calculated as an average for the years 2009
and 2010. as explained in the part where the actual calculations are shown, the assessed capacities
added in these two years constitutes our SETsampie.

Step 6 - Calculation of the combined margin emissions factor

Finally, the combined margin grid emission factor (EFgyqcum,) is expressed as the weighted average
of the Operating Margin emission factor (EFgq,0m,) and the Build Margin emission factor (EFgiqsum,):

EFgrid,CM,y = EFgrid,OM,yXWOM + EFgrid,BM,yXWBM

Where:

EFgria.amy Build margin CO, emission factor in year y (tCO,/MWh)
EFyrid,0my Operating margin CO; emission factor in year y (tCO,/MWh)
Wowm Weighting of operating margin emissions factor (%)

Wgy Weighting of build margin emissions factor (%)

Where weights woy and wgy are by default 0.50 and 0.50 according to the selected methodology.
And EFom and EFgy are calculated as described in the previous steps.

Then baseline emissions (BE,) are obtained as:

BEy = EGP]_yX EFgrid,CM,y

Where’

BE, © Baseline emissions in year y (tCO,/yr)

EGpyy © Quantity of net electricity generation that is produced and fed into the grid as a result
of the implementation of the CDM project activity in year y (MWh/yr)

EFgiacmy ~ Combined margin CO, emissions factor in year y (tCO,/MWh)

And
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EGPJ,y = EGfacility,y

EGrdiityy ~ Quantity of net electricity generation supplied by the project plant to the grid in year,
(MWh/yr)

The ex-ante emission reductions (ER,) are calculated as follows:

ER, = BE, - PE,

Where:
ER, = Emission reductions in year y (tCO,)
BE, = Baseline emissions in year y (tCO,)
PE, = Project Emissions in year y (tCO,)

3.2 Project Emissions
As the methodology states the PEy in case of a hydro power project will be calculated:
“Emissions from water reservoirs of hydro power plants (PExp )

For hydro power project activities that result in new reservoirs and hydro power project
activities that result in the increase of existing reservoirs, project proponents shall account for

CH, and CO, emissions from the reservoir, estimated as follows:”

“...the power density of the project activity (PD) is greater than 4 W/m? and less than or equal to 10
W/m?*”

The project capacity is: 12,257,000 W (As indicated on the EMRA issued Project License)

The Project’s reservoir area is : 6,980.00 m? (As shown on the weir area coverage map

given in Annex 4)

The Project Activity’s power density calculates:

12,257,000 W

6,980 m? = 1756 W/m2

The project has a power density of 1,756 W/m? therefore

PE,;, =0

v3.0

29



PROJECT DESCRIPTION: vcs version

[oV)

Where:

PEupy = Project emissions from water reservoirs (tCO2e/yr)

In addition to this since there is going to be 1 auxiliary diesel generator, the emissions resulting from
the occasional use of this generator is going to be calculated based on the "Tool to calculate project

or leakage CO; emissions from fossil fuel combustion" (Version 02).

The project activity will be installing a diesel generator that will be consuming 216 gr of Diesel
fuel /kWh'® of electricity. Based on our expert view a hydro power plant does only need the
support of such an emergency generator to produce electricity only for 1200 kWh per year,
accordingly the emissions related to this amount is calculated to be under 1 tCO, and can be

round up to 1 tCO2e. Details of this calculation is shown in the following Box (Box 1).

Box 1: Calculation of Diesel gas related emissions assuming 1200 kWh/year electricity
production by diesel generator at 100% of load (based on the project activity diesel generators’

specifications).

Parameter Value

Maximum load factor 100%

Amount of electricity possible to produce by the Emergency DG 1200

Diesel consumption per kWh 0.216

Total Diesel consumption during one year 259.200

Calculating Emissions due to diesel consumption :
PE = (FDy) x NCVgiesel X COEF giesei
PE: Project emissions from diesel generator (tCOy)
FD, : Annual diesel fuel consumption (kg)
NCVdiesel: Net Calorific Value for diesel oil (TJ/m3)
COEFdiesel: CO, emission coefficient for diesel oil (tCO2/TJ)
Fuel in Gigagrams: | 0.0002592 Gg
EFcoziy | 74,800 kgCO/TJ
NCV,,: | 43.37 TJ/Gg
COEF;, (EFXNCV) | 3,238,840 kgCO,/Gg

PE=COEFXFuel in Gigagrams | 839.507 kgCO2
(round up)PE= | 1 tCO2

'® Based on the technical specifications of a Volvo Penta Genset Engine TAD 532 GE that is planned to be installed at the
project site, to supply emergency or back-up electricity.

¥ IPCC default values at the upper limit of the uncertainty at a 95% confidence interval as provided in table 1.4 of Chapter1 of
Vol. 2 (Energy) of the 2006 IPCC Guidelines on National GHG Inventories

% |PCC default values at the upper limit of the uncertainty at a 95% confidence interval as provided in Table 1.2 of Chapter 1
of Vol. 2 (Energy) of the 2006 IPCC Guidelines on National GHG Inventories.
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3.3 Leakage

There are no leakage emissions related to project activity

3.4 Summary of GHG Emission Reductions and Removals
Ex-ante calculation of emission reductions:

Simple Operating margin (OM)

As also explained above, for the computation of the Simple OM, the Ex-Ante option is selected, at
the time of PD submission to the DOE, the data vintages that were most recent, belongs to the years
2008, 2009 and 2010. All the data used in calculation of the Simple OM are taken from the TEIAS
website, details of which are given below. Taking into account the available data “Simple OM”
method “Option B” is the appropriate method for the project activity. TEIAS publishes the annual
heating values of the fuels consumed in the power plants, the heating values are directly related to
fuel consumption and are used to calculate average Net Calorific Values (TJ/kt) (Table 8).

The heating values of fuels consumed in thermal power plants are announced by TEIAS, the unit of
the heating values are Tcal. Tcal is converted to GJoule by using the conversion factor 1cal = 4.1868
Joule. Then the heating values in GJ are divided by Fuel Consumption (FC;,) to get the Net Calorific
Values of the fuels consumed in TJ/kt as follows:

Table 8: Net Calorific Values for each fuel type for Turkey

Fuel Type NCV (TJ/kt)

2008 2009 2010
Hard Coal+ Imported Coal 22.24 22.21 22.32
Lignite 6.83 6.43 7.13
Fuel Oil 39.70 39.81 40.23
Diesel Qil 42.38 42.37 43.09
LPG 0 46.47 0
Naphtha 44.61 43.65 33.50
Natural Gas 36.63 37.17 37.38

The emission factors of fuels required are taken from IPCC 2006 guidelines for GHG
inventories®'. All data used for the calculations can be found in Annex-2 (See Table 1 and
Table 2 to in Annex -2). Table 9 shows total CO, emission by fuel types calculated using
lower IPCC emission factors and available data from the TEIAS website.

2 Table 2.2.Default Emission Factors for Stationary Combustion in the Energy Industries, Vol.2. Energy, 2006 IPCC
Guidelines for National Greenhouse Gas Inventories, (http://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/VV2_2_Ch2_Stationary_Combustion.pdf)
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Table 9: Calculation of emission by electricity generation (2008-2010)
Default CO, Emissions (tCO5)

2008 2009 2010
Hard Coal+Imported Coal 12,942,102.18 13,649,138.82 15,365,199.79
Lignite 41,189,044.65 37,164,240.90 36,745,389.26
Fuel QOil 6,513,942.76 4,792,096.57 2,708,730.18
Diesel Oil 403,661.11 556,318.57 63,674.50
Lpg 0.00 317.74 0.00
Naphtha 32,786.41 24,429.94 30,502.68
Natural Gas 42,980,830.92 42,346,272.06 44,215,362.69
TOTAL 104,062,368.04 98,532,814.60 99,128,859.11

Net electricity generated and supplied to the grid by thermal power plants has been calculated using
data obtained from TEIAS web page. The ratio between total gross and total net generation
(including low-cost/must run plants) has been calculated for each year. The same ratio is assumed
to be valid for all thermal plants and total net generation by the plants has been calculated
accordingly. Summing up total net generation with the imported electricity, total supply excluding low
cost / must run sources for each year is determined and given in Table 10.

Table 10: Net Electricity Generation from thermal power plants (units in GWh)

2008 2009 2010
Unit: GWh
Net Generation 189,761.90 186,619.30 203,046.10
Gross Generation 198,418.00 194,812.90 211,207.70
Net/Gross Ratio 0.9563744 0.9579412 0.9613575
Net Thermal Generation 156,978.63 150,323.43 149,806.03
Electricity Imports 789.40 812.00 1,143.80
EGy (GWh) 157,768.03 151,135.43 150,949.83
EGy (MWh) 157,768,028.11 151,135,428.72 150,949,827.21

The OM Emission Factor for the years 2008, 2009 and 2010 are calculated by dividing the
total CO, emissions for those years (Table 09) to the Net Electricity Generation (Table 10)
for the subject year. The annual OM emission factors are calculated as follows (Table 11):

Table 11: Annual OM Emission Factors

Year OM Emission Factor
2008 0.65959
2009 0.65195
2010 0.65670
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Finally, OM emission factor is calculated as a generation weighted average for the three
most recent years. The resulting OM Emission Factor is;

EFgrid,OMsimpIe = 0.65613

Build Margin (BM)

As mentioned above we have prefered the Option 1, calculating the Build Margin Emission
factor, “ex ante”, for the first crediting period.

The sample group of power units m used to calculate the build margin are determined as per
the following procedure, consistent with the data vintage selected above:

a) Identify the set of five power units, excluding power units registered as CDM project
activities, that started to supply electricity to the grid most recently (SETs.nits) and determine
their annual electricity generation (AEGsgt-5.units, in MWh);

b) Determine the annual electricity generation of the project electricity system; excluding power
units registered as CDM project activities (AEGiota, in MWh). Identify the set of power units,
excluding power units registered as CDM project activities, that started to supply electricity to
the grid most recently and that comprise 20% of AEG, (if 20% falls on part of the
generation of a unit, the generation of that unit is fully included in the calculation) (SETx20%)
and determine their annual electricity generation (AEGsgT-220%, in MWh);

c) From SETs.nits and SETsyq, select the set of power units that comprises the larger annual
electricity generation (SETsampie); Identify the date when the power units in SETsampie Started
to supply electricity to the grid. If none of the power units in SET¢ampie Started to supply
electricity to the grid more than 10 years ago, then use SET;mpie to calculate the build
margin.

Between the SETs nits and SETs5q0,, the sample group that comprises the larger annual
generation is SETxy04, hence the set of capacity additions in the electricity system that
comprise 20% of the system generation is used.

The amount of electricity produced by the SETs it is calculated to be 4,288.65 GWh.

The gross electricity generation in year 2010 is taken as reference for determination of
plants that comprise 20% of the system generation. Based on Turkey’s Annual Electricity
statistics published on the TEIAS web site (www.teias.gov.tr) , the net generation in year
2010 was 211,207.70 GWh (See Table 10) in 2010, out of this amount 7,053.40 GWh was
identifed®” to be produced by projects that claimed VERs, excluding this number from the

?2 A list of units providing electricty to the year 2010 Turkish Electricity Grid is provided as an Annex 1 to the most recent
Capacity Projection report published by TEIAS (http://212.175.131.171/projeksiyon/KAPASITEPROJEKSIYONU2011.pdf).
We have checked and identified the ones that have claimed VERs by comparing the list to the Gold Standard registry
(https://gs2.apx.com/myModule/rpt/myrpt.asp?r=111) and VCS Project Database (http://www.vcsprojectdatabase.org). This
list is provided to the validating DOE.
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Net generation we end up with  195,992.70 GWh of electricity which is our AEGtoraL and
20% of that amount is calculated as 39,198.54 GWh.

Comparing the SETs_ynits and SETsz04, it is seen that SETsy0y, is higher than SETs yyjts.

Therefore the AEGsgr.»209 value of 39,198.54 GWh is to be compared to the capacity
additions in the recent years.

Summing up electricity the generations of all the plants added to the Turkish National Grid in
2010 and 2009, but excluding the projects that claimed VERSs, their total generation is
47,745.76 GWh. The total generation by the power plants added in year 2010 is 26,256.04
GWh which is still less than the AEGggt.»009 Value of 39,198.54 GWh, however we are
unable to identify the date of addition of the units that are added to the Grid in year 2009 to
complete the amount of electricity added to the Grid by year 2010 power plants. Therefore,
with a conservative approach we are considering all the units added in year 2009 and the
AEGseT sample Value we are using in our BM calculation is, 47,745.76 GWh and is greater
than the 20% of the total generation, So only the power plants added in the last 2 years,
excluding those claiming VER credits, are used in the calculations. As there is no power unit
older than 10 years this number is being used for Build Margin Calculations.

The lists of most recent capacity additions to the grid by year and their average and firm
generation capacities for the years 2010, and 2009 are available as Annex-2 to the capacity
projection reports published in the TEIAS web page. Also the annual generation capacity
data for each plant is not available on the statistics page of TEIAS. The data for the years
2009% and 2010** are taken from the TEIAS Capacity Projection Reports which are also
available in another section of the TEIAS website. For the capacity additions, the firm
generation capacities of the power plants are used. The units that are taken out of the grid
are not taken into consideration. All the data used for calculations could be found in Annex-2
(see Table 8a and Table8b).

According to the tool in terms of vintage of data, a project participant can choose either the
ex-ante option or the ex-post option. As explained above, out of these two options, as
mentioned above, Option 1 is selected. For the first crediting period, the build margin
emission factor is calculated ex-ante based on the most recent information available on units
already built for sample group m at the time of CDM-PDD submission to the DOE for
validation. For the second crediting period, the build margin emission factor will be updated
based on the most recent information available on units already built at the time of
submission of the request for renewal of the crediting period to the DOE. For the third
crediting period, the build margin emission factor calculated for the second crediting period
will be used. This option does not require monitoring the emission factor during the crediting
period.

23 TEIAS Capacity Projection Report 20010-2019
(hitp:/www.teias. gov. triprojeksiyon/KAPASITE%20PROJEKSIY ONU%202010.pdf)
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Electric efficiency rates

There is no complete and up-to-date data regarding the electrical efficiency of thermal power
plants that supply electricity to the Turkish National Grid system. Therefore the default
values provided in Annex 1(Default efficiency factors for power plants) of the Methodological
Tool to calculate the emission factor for an electricity system (Version 02.2.1) (EB 63 Report
Annex 19) is utilised, in a very conservative manner, considering that we are unable to
differentiate the units that were commissioned before year 2000, and we cannot differentiate
their technologies, all the coal and lignite fired thermal power plants are considered to
operate with 50% efficiency, all the oil fired power plants are considered to operate with 46%
efficiency, and all the Natural Gas fired power plants are considered to operate at 60 %
efficiency. For the diesel powered thermal power plants the efficiency is considered to be
45%. Since the default values are not provided for Naphtha, it is considered to behave like
oil and its efficiency is considered as 46%, and Bitumen is considered to behave like coal
and its efficiency is considered to be 50%. The efficiency values considered in BM
calculations can be summarized as follows (Table 12):

Table 12: Default Electric efficiency rates taken from Annex 1 of the Methodological Tool to calculate

the emission factor for an electricity system (Version 02.2.1) (EB 63 Report Annex 19).

Fuel Type Average Electric efficiency rate

Coal 50.0%
Lignite 50.0%
Fuel Oil 46.0%
Diesel 46.0%

Naphtha 46.0%
Natural Gas 60.0%
Bitumen 50.0%

The parameters for the calculation of EFg_m, and its calculation is shown in Table 13 below:

For the other fuel efficiencies the maximum efficiency of the other utilities have been used.

Table 13: Calculation of EFg_ generation efficiency based on the availble data of the host country.

v3.0

EF (t1CO,/TJ) (EF*3.6) Generation EFeLmy
Efficiency % (Nm.y) tCO,/MWh
Coal 92.80 334.080 50.0 % 0.668
Lignite 90.90 327.240 50.0% 0.654
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EF (tCO,/TJ) (EF*3.6)

Generation
Efficiency % (Nm.y)

EFeLmy
tCO/MWh

Fuel Oll 75.50 271.800

46.0% 0.591

Diesel 72.60 261.360

46.0% 0.568

Naphtha 69.30 249.480

46.0% 0.542

Natural Gas 54.30 195.480

60.0% 0.326

Bitumen

73.00 262.800

50.0% 0.526

The CO, emissions from the most recent capacity additions are calculated by multiplying the

EFeLm,y values calculated for each fuel source by the annual generation of that fuel source

(Table 14). The emission factor has been taken

as “zero” for the renewable and wastes and

the generation efficiencies for the thermal power plants type (such as Bitumen) of which are
not known are taken same as the best efficiency factor of the known units, which is
generation efficiency for the natural gas power plants. The Build Margin Emission Factor for
each year is calculated by dividing the total CO, Emissions of the subject year by the total
generation from the capacity additions of the same year.

Table 14 Annual CO, Emissions for Capacity Additions and Annual BM Emission Factors

Capacity Additions in 2009 (GWh)

CO, Emissions EF gria,8M,2000

Asphaltite 945.00

496.69

Fuel Oil 1,082.08

639.37

Coal 1,923.33

1,285.09

Lignite 7.00

4.58

Natural Gas 16,512.65

5,379.82

Renewables and Wastes 1,019.66

0.00

TOTAL 21,489.72

7,805.56 0.36322

CO,

Capacity Additions in 2010 (GWh) Emissions

EF gria,8m,2008

Coal 12017.6

41.1  8,029.71

Lignite 180.0

4.1.2 117.81

Natural Gas 13108.5

4,270.76

Renewables and Wastes 949.9

3.4.1.3 0.00

TOTAL 26,256.04

1.4 12,418.28 0.47297

The Build Margin Emission Factor of the grid is then calculated as a generation weighted
average for the years 2009 and 2010. The resulting BM Grid is:

EFgrid,BM =0.42357 tCOZe/MWh

Combined margin emission factor

v3.0
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Where weights woy and wgy are by default 0.50 and 0.50 according to the selected
methodology. And EFom and EFgy are calculated as described in the previous steps.
Based on the formula above, baseline emission factor is calculated as;
EF, =0.50 * 0.65613 tCO2/MWh + 0.50 * 0.42357 tCO2./MWh = 0.53985 tCO»/MWh
Emission reductions
ERy = BEy = EGfaCiIity,y * EFy
= 45,520 MWh* 0.53985 tCO5./MWh = 24,574 tCOy
A summary of the GHG removals by the project activity is given as follows (Table 15):
Table 15: summary of the GHG removals by the project activity
Years Estimated Estimated project Estimated |Estimated net
baseline emissions or leakage |GHG emission
emissions or |[removals (tCOy) emissions |reductions or
removals (Due to diesel (tCO2) removals
(tCO2) consumption) (tCO2)
Year 0: 2014
(August 3" to Dec. 31%) 10,166 1 0 10,165
Year 1: 2015 24 574 1 0 24 573
Year 2: 2016 24,574 1 0 24,573
Year 3: 2017 24 574 1 0 24,573
Year 4: 2018 24 574 1 0 24,573
Year 5: 2019 24 574 1 0 24,573
Year 6: 2020 24,574 1 0 24,573
Year 7: 2021 24 574 1 0 24,573
Year 8: 2022 24,574 1 0 24,573
Year 9: 2023 24,574 1 0 24,573
Year 10: 2024
(January 1* to August 2" 14,408 1 0 14,407
Total 245,740 11 0 245,729
v3.0
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4 MONITORING

4.1 Data and Parameters Available at Validation

The following are the data and parameters available at validation:

Data / Parameter:

FCiy

Data unit:

Volume Unit (cubic meter)

Description:

Amount of fuel i consumed by relevant power plants in
Turkey in years, 2008, 2009, 2010.

Source of data:

Official publications at the Turkish Electricity Transmission
Company (TEIAS) Web Site
(http://www.teias.gov.tr/istatistik2010/front%20page%202010-

Measurement procedures (if
any):

cicek%20kitap/yakit46-49/47 .xIs)

Monitoring frequency:

Once for each crediting period using the most recent three
historical years for which data is available at the time of
submission of the CDM-PDD to the DOE for validation

Value applied:

Please see Annex 2-Table-1

QA/QC Procedures

Justification of choice of data or
description of measurement
methods and procedures
applied:

Data used is taken from the TEIAS website, which is the
website of the Turkish Electricity Distribution Company. The
data published on the TEIAS website is the most up-to date
and reliable data available for the Turkish grid.

Any comment:

Data used for the calculation of EF gig,0M.simple.y

Data / Parameter: NCV,,
Data unit: GJ/Mass or Volume Unit
Description: Net Calorific Values for fossil fuel type i in year, for the years

2008, 2009 and 2010

Source of data:

Regional or national average default values

that are reliable and documented in national

energy statistics of the Turkish Electricity Transmission
Company Web Site
(http://www.teias.gov.tr/istatistik2010/front%20page%202010-
cicek%20kitap/yakit46-49/49.xls
http://www.teias.gov.tr/istatistik2010/front%20page%202010-

Measurement procedures (if any):

cicek%20kitap/yakit46-49/47 xls )

Monitoring frequency:

For Simple OM : Once for each crediting period using the
most recent three historical years for which data is available
at the time of submission of the CDM-PDD to the DOE for
validation

For BM: For the first crediting period, once for the ex ante and
for the second and third crediting period, only once ex ante at
the start of the second crediting period

Value applied:

Please see Annex-2-Table-1b

QA/QC Procedures

Justification of choice of data or
description of measurement
methods and procedures applied:

Data used is taken from the TEIAS website, which is the
website of the Turkish Electricity Distribution Company. The
data published on the TEIAS website is the most up-to date
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and reliable data available for the Turkish grid.

Any comment:

Data used for the calculation of EF yig,0m simpley- AS data on the
NCV is not published directly on the TEIAS website, this data

is calculated using the heating values of fuels and the volume
or mass of fuels consumed for each year.

Data / Parameter: EFcoziy
Data unit: tCOL/GJ
Description: CO, emission factor of fossil fuel type iin year y

Source of data:

IPCC default values at the lower limit of the uncertainty at a
95% confidence interval as provided in table 1.4 of Chapter1
of Vol. 2 (Energy) of the 2006 IPCC Guidelines on National

GHG Inventories

Measurement procedures (if
any):

Monitoring frequency:

For Simple OM : Once for each crediting period using the
most recent three historical years for which data is available
at the time of submission of the CDM-PDD to the DOE for
validation

For BM: For the first crediting period, once for the ex ante
and for the second and third crediting period, only once ex
ante at the start of the second crediting period

QA/QC Procedures

Value applied:

Please see Annex 2-Table-2.

Justification of choice of data or
description of measurement
methods and procedures applied:

According to the “Tool to calculate the emission factor for an
electricity system” version 02.2.1 , if values provided by the
fuel supplier of the power plants in invoices or regional or
national average defaults values are not available the IPCC
default values at the lower limit of uncertainty must be used.

Any comment:

Data used both for the calculation of EF gig,om,simpte,y and
EI:EL,m,y

Data / Parameter: EG,
Data unit: MWh
Description: Net electricity generated in the project electricity system in

other words, net electricity generated and delivered to the grid
by all power sources serving the system, not including low-
cost / must-run power plants / units, in year y

Source of data:

Turkish Electricity Transmission Company Web Site
http://www.teias.gov.tr/istatistik2010/front%20page%202010-
cicek%20kitap/uretim%20tuketim(22-45)/40(06-10).xls
www.teias.gov.tr/istatistik2009/30(84-09).xls

Measurement procedures (if any):

Monitoring frequency:

For Simple OM : Once for each crediting period using the
most recent three historical years for which data is available at
the time of submission of the CDM-PDD to the DOE for
validation

For BM: For the first crediting period, once for the ex ante and
for the second and third crediting period, only once ex ante at
the start of the second crediting period

QA/QC Procedures

Value applied:

Please see Annex 2-Table 3 and Table 4.

Justification of choice of data or
description of measurement

Data used is taken from the TEIAS website, which is the
website of the Turkish Electricity Distribution Company. The
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methods and procedures applied:

data published on the TEIAS website is the most up-to-date
and reliable data available for the Turkish grid.

Any comment:

Data used for the calculation of EF gi4,0oM.simple.y

Data / Parameter: EGmy
Data unit: MWh
Description: Net electricity generated and delivered to the grid by power

unit min yeary

Source of data:

Turkish Electricity Transmission Company Web Site
(www.teias.gov.tr). Data is extracted from the relevant
annexes of the capacity projection reports for the years
2008°°, 2009°° and 20107’

Measurement procedures (if any):

Monitoring frequency:

For Simple OM : Once for each crediting period using the most
recent three historical years for which data is available at the
time of submission of the CDM-PDD to the DOE for validation
For BM: For the first crediting period, once for the ex ante and
for the second and third crediting period, only once ex ante at
the start of the second crediting period

QA/QC Procedures

Value applied:

Please see Annex 2-Table 8.

Justification of choice of data or
description of measurement
methods and procedures applied:

Data used is taken from the TEIAS website, which is the
website of the Turkish Electricity Distribution Company. The
data published on the TEIAS website is the most up-to-date
and reliable data available for the Turkish grid.

Any comment:

Data used for the calculation of EF gidsmy

Data / Parameter: Nm.y
Data unit: -
Description: Average net energy conversion efficiency of power unit min

yeary

Source of data:

The default values provided at the Annex 1 of the “Tool to
calculate emission factor for an electricity sector (Version
02.2.1)” are used

Measurement procedures (if any):

Monitoring frequency:

Once for the crediting period

QA/QC Procedures

N/A as the default values provided in Annex 1 are used.

Value applied:

Please see Annex 1 of the “Tool to calculate emission factor for
an electricity sector (Version 02.2.1)”

Justification of choice of data or
description of measurement
methods and procedures applied:

According to the “tool to calculate emission factor for an
electricity system if documented manufacturer’s specifications
or data from the utility, the dispatch centre or official records
are not available then the default values given in annex 1 of the
tool shall be used. The first two options are not available for the
power plants supplying the Turkish grid, therefore the default
values are used.

Any comment:

Data used for the calculation of EFgrid,BM,y

Data / Parameter:

NCVi,y

% http://www.teias.gov. tr/projeksiyon/KAPASITEPROJEKSIYONU2009. pdf
2 hitp://www.teias.gov.tr/projeksiyon/KAPASITE %20PROJEKSIYONU%202010.pdf
7 http://www.teias.gov.tr/projeksiyon/KAPASITEPROJEKSIYONU2011.pdf
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Data unit: GJ per mass or volume unit (GJ/ton)
Description: Weighted average net calorific value of fuel type i in yeary

Measured /Calculated /Default:

Default

Source of data:

IPCC default values at the upper limit of the uncertainty at a
95% confidence interval as provided in Table 1.2 of Chapter 1
of Vol. 2 (Energy) of the 2006 IPCC Guidelines on National
GHG Inventories

Value(s) of monitored parameter:

43.3 GJ/ton

Indicate what the data are used
for (Baseline/ Project/ Leakage
emission calculations)

Data will be used for Project Emission Calculations. The project
emissions are those that are related to the burning of the diesel
(fossil fuel) in the auxiliary power generators that produce
electricity in the absence of the electricity obtained from the
grid for self consumption.

Monitoring equipment (type,
accuracy class, serial number,
calibration frequency, date of last
calibration, validity)

Default values are used

Measuring/ Reading/ Recording
frequency:

Default IPCC value is used. Any future revision of the IPCC
Guidelines will be taken into account

Calculation method (if applicable):

Not Applicable as default value of the IPCC guidelines is
utilized

QA/QC procedures applied:

Not Applicable as default value of the IPCC guidelines is
utilized

Comments

Applicable as option B of the Methodological tool “Tool to
calculate project or leakage CO2 emissions from fossil fuel
combustion” (Version 02) is chosen.

4.2 Data and Parameters Monitored

The following are the data and parameters monitored subsequent to validation:

Data / Parameter:

EGPP—seIf consumption, y

Data unit:

MWh

Description:

Quantity of electricity imported by the power plant from the Grid
for self consumption, in year y

Measured /Calculated /Default:

Measured

Source of data:

The Primary source of data will be the two Main TEIAS meter
readings recorded at the monthly reading protocols, the column
related to electricity obtained from the Grid.

The secondary source of data will be the PMUM/MFRC web
site screen shots, the column with the heading UECM?®,

Description of measurement
methods and procedures to be
applied:

Measurements are to be made by electricity meters. That
belong to the grid operator TEIAS. The meters will be in
compliance with the collected data. Data will be used to
calculate the net electricity supplied to the grid,

Frequency of monitoring/recording:

Recorded continuously, reported monthly on TEIAS Meter

* UEGM: Uzlastirmaya Esas Cekim Miktari-Amount of Electricity based on Reconciliation.
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Reading Protocols, Reported annually on the VCS Monitoring
Report.

Value applied: Will be determined at the monitoring stage

Monitoring equipment:

Two Main Electricity Meter (Elster A 1500)

Two Back-up Electricity Meter (Elster A 1500)

Both meters will be in compliance with the communiqzué for
Metering Devices to be used in the Electricity Market . They
have an accuracy class of Class002 indicating an accuracy
range of 0,2%.

QA/QC procedures to be applied:

Measurements will be carried out in compliance with the
communiqué for Metering Devices to be used in the Electricity
Market. The minimum accuracy of the meters are Class02, that
is to say should be within the £0,2% (+0,002) range. The
monthly reported meter readings by the main meters, will be
cross-checked against the back up meters, if the reading
difference is less than £0,002 (+0,2%) than the meter readings
are considered to be OK, if not than the meters will be checked.
The monthly reported readings will also be cross checked
against the monthly PMUM/MFRC screen shots. The
PMUM/MFRC data of electricity sales will also be a proof for
quality and reliability of data.

Calculation method:

Direct continuous measurement

Any comment:

Data will be used to calculate net electricity supplied to the grid.

Data / Parameter:

EGPP—qross, v

Data unit:

MWh

Description:

Quantity of electricity produced by the power plant , iny

Measured /Calculated /Default:

Measured

Source of data:

The Primary source of data will be the two main TEIAS meters
recorded at the monthly reading protocols, the column related to
gross electricity supplied to the Grid.

The two main meters will be Elster A 1500:.

The secondary source of data will be the PMUM/MFRC web site
screen shots, the column with the heading ISVM*.

Description of measurement
methods and procedures to be
applied:

Measurements are to be made by electricity meters. That
belong to the grid operator TEIAS. The meters will be in
compliance with the collected data. Data will be used to
calculate the net electricity supplied to the grid,

Frequency of monitoring/recording:

Recorded continuously, reported monthly on TEIAS Meter
Reading Protocols, Reported annually on the VCS Monitoring
Report.

Value applied:

Will be determined at the monitoring stage

Monitoring equipment:

Two main electricity meter

Two back-up electricity meter

All meters will be in compliance with the communiqué for
Metering Devices to be used in the Electricity Market®. They
have an accuracy class of Class 002 indicating an accuracy

% The latest version of the communiqué (in Turkish) can be found in the following link: http://www.epdk.gov.tr/web/elektrik-

iyasasi-dairesi/44

% |SVM: iletim Sistemine Veris Miktari-Amount Supplied to the Grid
* The latest version of the communiqué (in Turkish) can be found in the following link: http://www.epdk.gov.tr/web/elektrik-

piyasasi-dairesi/44
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range of 0,2%.

QA/QC procedures to be applied:

Measurements will be carried out in compliance with the
communiqué for Metering Devices to be used in the Electricity
Market. The minimum accuracy of the meters are Class02, that
is to say should be within the £0,2% (+0,002) range. The
monthly reported meter readings by the s meter will be cross-
checked against the back up meters. if the reading difference is
less than £0,002 (+0,2%) than the meter readings are
considered to be OK, if not than the meters will be checked.
The monthly reported readings will also be cross checked
against the monthly PMUM/MFRC screen shots. The
PMUM/MFRC data of electricity sales will also be a proof for
quality and reliability of data.

Calculation method:

Direct continuous measurement

Any comment:

Data will be used to calculate net electricity supplied to the grid.

Data / Parameter: Capp,
Data unit: wW
Description: Installed capacity of the hydropower plants after the

implementation of the Project Activity.

Measured /Calculated /Default:

Measured

Source of data:

Project site computers with SCADA system and the turbine
name plates.

Description of measurement
methods and procedures to be
applied:

Observed via the SCADA system of the Project Activity

Frequency of monitoring/recording:

Once for each monitoring period

Value applied:

12,257,000

Monitoring equipment:

SCADA system of the Project Activity

QA/QC procedures to be applied:

Can be confirmed also by the parameter readings on the
design plates of each turbine and by summing the three units.

Calculation method:

N/A

Any comment:

Data / Parameter: Ap,
Data unit: m*
Description: Area of the reservoir measured in the surface of the water,

after the implementation of the Project Activity, when the
reservoir is full.

Measured /Calculated /Default:

Indirectly measured based on topographic map presented in
Annex 4.

Source of data:

Topographic map showing the project activity stuructures

Description of measurement
methods and procedures to be
applied:

The reservoir area corresponding to maximum operational
level has been determined via a topographic map, presented
in Annex 4.

Frequency of
monitoring/recording:

Once during each monitoring period

Value applied:

6,980

Monitoring equipment:

QA/QC procedures to be applied:

Can be checked and compared to satellite imagery available
by Google Earth.
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Calculation method:

Measured over a topographic map

Any comment:

Data unit:

PErc;y

Description:

tCO.lyr

Measured /Calculated /Default:

CO, emissions from fossil fuel combustion in process j during
the year y

Source of data:

As per the “Tool to calculate project or leakage CO2
emissions from fossil fuel combustion” (Version 2.00 EB 41
Report Annex 11)

Description of measurement
methods and procedures to be
applied:

As per the “Tool to calculate project or leakage CO2
emissions from fossil fuel combustion” (Version 2.00 EB 41
Report Annex 11)

Frequency of
monitoring/recording:

Once at every monitoring period

Value applied:

Monitoring equipment:

As per the “Tool to calculate project or leakage CO2
emissions from fossil fuel combustion” (Version 2.00 EB 41
Report Annex 11)

QA/QC procedures to be applied:

As per the “Tool to calculate project or leakage CO2
emissions from fossil fuel combustion” (Version 2.00 EB 41
Report Annex 11)

Calculation method:

As per the “Tool to calculate project or leakage CO2
emissions from fossil fuel combustion” (Version 2.00 EB 41
Report Annex 11)

Any comment:

Used to determine Project Emissions related to use of
auxiliary diesel generator at the power house of the project
activity.

Data / Parameter: FC,y

Data unit: Mass or volume unit per year (tonne/yr)

Description: Quantity of fuel type i combusted in process j during the year
y

Measured /Calculated /Default: Calculated

Source of data:

Onsite logs and measurements

Description of measurement
methods and procedures to be
applied:

N/A as option A is chosen

Frequency of
monitoring/recording:

Once at every monitoring period

Value applied:

Monitoring equipment:

Site Manager’s log book

QA/QC procedures to be applied:

Continuous

Calculation method:

Step 1: Determination of the amount of diesel fuel consumed
in Liters:
Option 1:

a) The auxiliary diesel generator work hours are
recorded precisely and the annual work hours are
summed and conservatively round up to the nearest
whole hour.
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b) The total hours multiplied by the diesel fuel
consumption at 75% load factor as described in the
facts sheet of the diesel generator that will be
installed to the project site.

Option 2: The Diesel fuel consumption is precisely recorded
by the site manager in a log book (in Litres).

Step 2: Conversion of litres to volume:

The Mass is calculated based on the following formula:

*  M=dXV where :

. M = Mass in kg,

.« d = the average density of diesel fuel (0.845 kg/L**)

and

*+ Vis the Volume in litres

The Mass in kg is converted to Tonnes by dividing into

1000.

Any comment:

Used for the calculation of Project Emissions related to use of
auxiliary diesel generator.

Data / Parameter:

NCV.,

Data unit:

GJ per mass or volume unit (GJ/ton)

Description:

Weighted average net calorific value of fuel type i in yeary

Measured /Calculated /Default:

Default

Source of data:

IPCC default values at the upper limit of the uncertainty at a
95% confidence interval as provided in Table 1.2 of Chapter 1
of Vol. 2 (Energy) of the 2006 IPCC Guidelines on National
GHG Inventories

Description of measurement
methods and procedures to be
applied:

Not Applicable as default value of the IPCC guidelines is
utilized

Frequency of
monitoring/recording:

Not Applicable as default value of the IPCC guidelines is
utilized

Value applied:

43.3 GJ/ton (default value used for calculations-does not
change throughout the crediting period)

Monitoring equipment:

Default IPCC value is used. Any future revision of the IPCC
Guidelines will be taken into account

QA/QC procedures to be applied:

Not Applicable as default value of the IPCC guidelines is
utilized

Calculation method:

Not Applicable as default value of the IPCC guidelines is
utilized

Any comment:

Applicable as option B of the Methodological tool “Tool to
calculate project or leakage CO, emissions from fossil fuel
combustion” (Version 02) is chosen.

Data / Parameter:

EF

C02.iy
Data unit: tCO,/GJ
Description: Weighted average CO, emission factor of fuel type i in year y

% The source of the fuel density is taken from the Tiipras rafinery data that is producing the diesel sold in the project activity
host country : http://www.tupras.com.tr/detailpage.en.php?strProductKey=403&IRedirectPagelD=1621
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Measured /Calculated /Default: Default

Source of data: IPCC default values at the upper limit of the uncertainty at a
95% confidence interval as provided in table 1.4 of Chapter1
of Vol. 2 (Energy) of the 2006 IPCC Guidelines on National
GHG Inventories

Description of measurement Not Applicable as default value of the IPCC guidelines is

methods and procedures to be utilized

applied:

Frequency of Not Applicable as default value of the IPCC guidelines is

monitoring/recording: utilized

Value applied: 74.80 tCO,/GJ (default value used for calculations-does not
change throughout the monitoring period)

Monitoring equipment: Default IPCC value is used. Any future revision of the IPCC
Guidelines will be taken into account

QA/QC procedures to be applied: | Not Applicable as default value of the IPCC guidelines is
utilized

Calculation method: Not Applicable as default value of the IPCC guidelines is
utilized

Any comment: Applicable as option B of the Methodological tool “Tool to
calculate project or leakage CO, emissions from fossil fuel
combustion” (Version 02) is chosen.

4.3 Description of the Monitoring Plan

The Monitoring Plan for the project consists mainly of the net electricity generation by the project
activity. Based on the baseline scenario presented above, this amount of electricity would have
been produced by the Turkish National Grid.
The electricity produced will be sold to TEIAS. Therefore, TEIAS measures the electricity
produced by four meters:

1. Two main electricity meters

2. Two back-up electricity meters
These meters will be placed on the TEDAS metering cubicle 1 and 2, where the power plant gets
connected to the Turkish national grid. Those meters will provide official data which will be read
remotely or on site and recorded monthly by TEIAS officers for invoicing. TEIAS also conducts
the calibration and maintenance of these meters and thus, ensures the accuracy and quality of
the measurements. The quality standards that the meters need to comply is “The ICE/TSE
62053-22: Electricity metering equipment (a.c) — Particular requirements - Part 22: Static meters
for active energy (Classes 0,2 S and 0,5 S)” The calibration of the meters is done and the meters
will be checked continuously if there is a difference of 0.2 % in the readings of the main and the
auxiliary meters, the calibration is repeated.
The net electricity produced (EGpp-net,y) in year y is calculated by subtracting the total electricity

consumed by the hydroelectric power plant (EGpp-seif consumption, y) » from the gross electricity
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generation (EGpp_gross, y) - After obtaining the net electricity production value, the emission
reductions will be calculated by multiplying the net electricity with the Combined Margin
calculated above.

In addition to the net generated electricity, the extent of the reservoir area, the amount of fossil
fuel used to run the emergency/back up generator and the project’s capacity will be monitored
during each verification period.

The monitoring will be conducted by the Verified Emission Reduction (VER) Monitoring Team.
The VER Team Members, and their position and duties for the monitoring is outlined in the
following table (Table 15):

Table 16: Positions and responsibilities of the VER monitoring team members.

Position Responsibility

Akbas HPP Manager * Day to day operation of the Akbas HPP,

* Compliance of the project activity with the host country
rules and regulations

* Coordination of the data collection and recording for the
VCS monitoring report.

Chief Electrical Engineer e Day to day follow up of electrical equipment
* Recording and monitoring of the electricity generation data
Accounts Manager e Data keeping for power sales
* Keeping the track record of PMUM/MFRC data
Chief Mechanical Engineer » Day to day operation of the power plant
* Keeping records of malfunctions and repairs
Carbon Consultant * Emission reduction calculations

e Scripting of the periodic monitoring report
* Follow up of the verification process

The power generation meter readings will be performed by using the main metering devices and the
auxiliary metering devices for accuracy checks only. Data from metering devices will be recorded by
TEIAS on monthly agreed protocols and will form the basis for invoicing. In addition to the readings
of the two metering devices, generation data of the Akbas HPP can be cross checked, via the TEIAS
— PMUM web site (http://pmum.teias.gov.tr ) which is accessible by a password available to the
electricity generation companies. The electricity generation data at the Market Financial
Reconciliation Centre (MFRC/PMUM) web page will exhibit the net electricity generated less
transmission loss, to be able to produce comparable numbers, the figures taken from PMUM web

site needs to be multiplied by the transmission loss factor of the grid.

5 ENVIRONMENTAL IMPACT

As also stated in the Project Introductory File (PIF) report of the Akbas HPP, According to the items
numbered 14 and 33 of the Annex-I of the “Environmental Impact Assessment (EIA) regulation”
published in the official Gazette dated 16.12.2003 and numbered 25318 Akbas HPP was not enlisted

amongst the project where an EIA needs to be implemented. However the project owners obtained
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an ecosystem compliance report and have also got their Wetlands and EIA exemption Certificates,
that concludes that the project has no or minimal impact over the environment. These certifications

for the project are presented as Annex-3.

The following is the summary of the impacts and the mitigation actions outlined in the PIF Report

approved by the local branch of the Ministry of Environment and Urban Planning:

Air Quality: Air quality is expected to be effected especially during the construction period. The EIA
report presents detailed NOx and PM distribution models that indicate that especially dust could be a
problem in the nearby settlements. To avoid such problems, necessary precautions, such as
spraying water to roads roads, careful loading and unloading and covering the top of loaded trucks
by tarpaulin; will be taken in order to minimize the dust formed during excavation. During the
operation phase these impacts will be minimized and vanished in time as the landscaping and tree

planting activities that will be made during the first years of the operation will finish.

Water & Wastewater Management: Both during the construction and operation stages, water for

domestic use will be supplied by tankers to the site and wastewater will be collected in septic tanks
which will be emptied regularly. The wastewater will be discharged in accordance with Water

Pollution Control Regulations, will be sent to the nearest waste water treatment facility.

The waste oil: Any kind of waste oil that may result during construction or operation stages, will be
collected in impermeable containers and transferred to recycling centres in accordance with

Hazardous Waste Control Regulations and Waste Oil Control Regulations.

Solid Waste: Solid waste will be collected and recyclables will be separated to be sent to recycling
centres. The rest will be disposed to the nearest landfill site in coordination with the nearest

Municipality.

Biodiversity: The project will be effecting the surrounding flora and fauna especially during the
construction phase. To minimize this effect the top soil will be used to create new habitats for plant
life around the work site. In addition to this to avoid potential land slides and to support local flora,
the project area and its surrounding will be planted and forested in close collaboration with the local
forest authority. In addition to the impact to the plant and terrestrial animal life, an other important
impact of the project will be to the aquatic life, as the water will be diverted for about 3.65 km from its
original course. To avoid any damage to the aquatic life the life line water that needs to be released
to the river bed is determined to be in average 1.233 m®second. In addition to this to support the fish
migration a fish passage that will have minimum 20 cm water depth and an average water flow rate
of 0.6 m/s will be constructed at the Akbas Weir body.

v3.0



PROJECT DESCRIPTION: vcs version

[oV)

PIF Report also summarizes the rules and regulations that the project has to comply with. These are

also presented as Annex-1, to this document.

6 STAKEHOLDER COMMENTS

The project owner have organized a stake holders meetings within the framework of the
Expropriation process. The Meeting was communicated to the village heads and was announced in

the village.

The meting was held in the winter of 2010-11.

The villagers attended the meeting and they were informed about the project and about the

expropriation process. Below are some pictures from this meeting:

Figure 6: Some Snapshots from the meeting held at the project location
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Annex-1: The Legal Framework of the Host Country That Binds the Project

Turkish Environmental Legislation

The Environmental Law (No. 2872), which was published in Turkish Official Gazette No. 18132 dated
August 11, 1983 and revised in Turkish Official Gazette No. 26167 dated May 13, 2006 (Law No.

5491) provides the legislative framework for the regulation of industries and their potential impact on

the environment. Industrial projects are subject to varying levels of review that begin while projects are

in the development and pre-operation phases. Additional regulations apply to facilities once they are in

operation.

The Environmental Law authorized the promulgation of a number of regulations. Those that pertain to

development and operation of renewable energy projects are the following:

v3.0

Environmental Impact Assessment Regulation, Official Gazette No. 26939 dated July 17,
2008.

Water Pollution Control Regulation, Official Gazette No. 25687 dated December 31, 2004
and revised in Official Gazette No. 26786 dated February 13, 2008;

Regulation on Construction of Cesspits where there is no Wastewater Collection System,
Official Gazette No. 13783 dated March 13, 1971;

Hazardous Chemicals Regulation, Official Gazette No.21634 dated July 11, 1993 and
revised in Official Gazette No. 27092 dated December 26, 2008;

Regulation on General Principles of Waste Management, Official Gazette No. 26927
dated July 5, 2008;

Hazardous Wastes Control Regulation, Official Gazette No. 25755 dated March 14, 2005;

Waste Oil Control Regulation, Official Gazette No. 26952 dated July 30, 2008 and revised
Official Gazette No. 27304 dated July 31, 2009;

Vegetative Waste Oil Control Regulation, Official Gazette No. 25791 dated April 19, 2005;
and revised Official Gazette No. 27305 dated July 31, 2009

Solid Waste Control Regulation, Official Gazette No. 20814 dated March 14, 1991 and
revised in Official Gazette No. 25777 dated April 5, 2005;
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Medical Waste Control Regulation, Official Gazette No. 25883 dated July 22, 2005;

Environmental Audit Regulation, Official Gazette No. 27061 dated November 21, 2008;

Packaging Waste Control Regulation, Official Gazette No. 26562 dated June 24, 2007
and revised in Official Gazette No. 27046 dated November 6, 2008; and

Waste Batteries and Accumulators Control Regulation, Official Gazette No. 25569 dated
August 31, 2004 and revised in Official Gazette No. 25744 dated March 03, 2005;

The Excavation, Construction and Demolition Waste Control Regulation, Official Gazette
No. 25406 dated March 18, 2004;

Soil Pollution Control Regulation, Official Gazette No. 25831 dated May 31, 2005;

Regulation Related to Workplace Opening and Operation Permits, Official Gazette No.
25902 dated August 10, 2005 and revised in Official Gazette No. 26492 dated April 13,
2007;

Industrial Air Pollution Control Regulation, Official Gazette No.27277 dated July 3, 2009

Air Quality Assessment and Management Regulation, Official Gazette No. 26898 dated
June 6, 2008 and revised in Official Gazette No. 27219 and dated May 5, 2009;

Air Pollution Control Regulation For Heating Sources, Official Gazette No. 25699 dated
January 13, 2005 and revised in Official Gazette No. 27134 dated February 07, 2009;

Exhaust Gases Emission Control Regulation, Official Gazette No. 27190 dated April 04,
2009; and

Regulation on Protection of Wetlands, Official Gazette No. 25818 dated May 17, 2005.

In addition to the Environmental Law and its associated regulations, there are several
other laws that directly or indirectly include environmental review, and thus, are applicable
to the proposed project. The project will comply with the 4857 numbered Labour Law and

its regulations stated below:

Occupational Health and Safety Statute, Official Gazette No. 14765 dated April 11, 1974;
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Health and Safety Regulation for Construction Works, Official Gazette No. 25325 dated
December 23, 2003;

Regulation on Health and Safety Regarding Temporary Works, Official Gazette No.
25463 dated May 15, 2004.

Other regulations that the project will comply with can be listed as follows:

5346 numbered Utilization of Renewable Energy Resources for the Purpose of

Generating Electrical Energy;

Regulation on Protection and Usage of Agricultural Lands, Official Gazette No. 25766
dated March 25, 2005;

2863 numbered Law on Protection of Cultural and Natural Heritage (revised by 5226

numbered Law);
4342 numbered Pasture Law;

6831 numbered Forestry Law (amended by 5192 numbered Revision in Forestry Law);

Regulation on Buildings located on the Disaster Areas, Official Gazette No. 26582 dated July 14,

2007,
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Annex-2: Baseline Information

Table 1

http://www.teias.gov.tr/istatistik2010/front%20page %202010-%C3%A7i%C3%A7ek%20kitap/yak%C4%B1t46-49/47 Xls
Table-2: IPCC Default CO, Emission Factors

Fuel Type: EF (t1CO2/TJ)
Coal 92.80

Lignite 90.90

Fuel Oil 75.50

Diesel 72.60

LPG 61.60
Naphtha 69.30
Natural Gas 54.30
Bitumen 73.00
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Table-3

Source: http://www.teias.gov.tr/istatistik2010/front%20page%202010-%C3%A7i%C3%A7ek%20kitap/yak%C4%B1t46-49/49 xIs
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Table 4:

Source: Computed based on the data in p. 44.
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Table-5

Computed based on the data in page 45
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Table-6:
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Table 7

v3.0



PROJECT DESCRIPTION: vcs version 3

Table-8a:
Source: http://www.teias.gov.tr/projeksiyon/KAPASITE%20PROJEKSIYONU%202010.pdf
Firm
Installed Generation
Plant Name Electricity Utilities Fuel Type Capacity Capacity VER Status
(Mw) (GWh)

Silopi Elektrik Uretim A.S. Prod.Comp. Bitumen 135 945.00

Habas (Bilecik)(Pasalar) Prod.Comp. Fuel Qil 18 144.00

Habas (Izmir)(Habas) Prod.Comp. Fuel Oll 36 288.00

Hayat Kagit Prod.Comp. Fuel Oil 7.5 56.30

Silopi Elektrik Uretim A.S.(Esenboga) Prod.Comp. Fuel Qil 44.8 315.00

Tire- Kutsan (Tire) AutoProducer Fuel Qil 8 37.00

TUPRAS ) AutoProducer Fuel Oil 10 70.00

O.A.RAFINERI(Kirikkale)(Duzeltme)

Tipras Rafineri(Aliaga/lzmir) AutoProducer Fuel Qil 24.7 171.78

icdas Celik (ilave) Prod.Comp. imported 270 1,923.33
Coal

Alkim Alkali Kimya (Cihanbeyli/Konya) Autoproducer Lignite 0.4 3.00

Konya Seker San. Tic. A.S. Autoproducer Lignite 1.6 4.00

Ak Gida San. Ve Tic. A.S. Autoproducer Natural 7.5 61.00

(Pamukova) Gas

Aksa Akrilik Kimya Sn. A.S. (Yalova) Prod.Comp. Natural 70 539.00
Gas

Aksa Enerji (Antalya) (Gug Degisikligi) Prod.Comp. Natural 16.2 127.72
Gas

Aksa Eneriji (Antalya) (llave) Prod.Comp. Natural 300 2310.00
Gas

Aksa Eneriji (Antalya) (ilave) Prod.Comp. Natural 300 2310.00
Gas

Aksa Eneriji (Manisa) (llave) Prod.Comp. Natural 52.4 414.93
Gas

Aksa Eneriji (Manisa) (llave) Prod.Comp. Natural 10.5 83.14
Gas

Anadolu Elektrik (Cakirlar Hes) Prod.Comp. Natural 16.2 28.00
Gas

Antalya Enerji (ilave) Prod.Comp. Natural 41.8 302.10
Gas

Arenko Elektrik Uretim A.S. (Denizli)  Prod.Comp. Natural 12 84.00
Gas

Bil Enerji (Dg+M) (Balgat) Prod.Comp. Natural 36.6 255.00
Gas

Cam s Elektrik (Mersin) (ilave) Prod.Comp. Natural 126.1 1008.00
Gas

Celikler Taah. ins. (Rixox Grand) Autoproducer Natural 2 16.00
Gas

Dalsan Algi San. Ve Tic. A.S. Autoproducer Natural 1.2 9.00
Gas

Delta Enerji Uretim Ve Tic.A.S. Prod.Comp. Natural 47 365.82
Gas

DELTA ENERJI URETIM VE TIC.A.S. Prod.Comp. Natural 13 101.18

(1lave) Gas

DESA ENERJI ELEKTRIK URETIM  Prod.Comp. Natural 9.8 70.00

AG. Gas

E.Sehir End. Enerji (Dg+M)(Eskisehir- Prod.Comp. Natural 59 451.80

2) Gas

Ege Birlesik Enerji Prod.Comp. Natural 12.8 107.00

(Lpg+Dg+M)(Aliaga) Gas

Entek Kosekdy(lztek) (Duizeltme) Prod.Comp. Natural 36.3 288.87
Gas

Entek Kosekody(iztek) (Diizeltme) Prod.Comp. Natural 0.8 6.37
Gas

Erdemir(Eregli-Zonguldak) Prod.Comp. Natural 39.2 237.88
Gas
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Firm
Installed Generation
Plant Name Electricity Utilities Fuel Type  Capacity Capacity VER Status
(Mw) (GWh)

Falez Elektrik Uretimi A. S. Prod.Comp. Natural 11.7 88.00
Gas

Global Ener;ji (Pelitlik) Prod.Comp. Natural 8.6 155.00
Gas

Glil Eneriji Elkt. Uret. Sn. Ve Tic. A.G. Prod.Comp. Natural 243 170.00
Gas

Habas Aliaga Prod.Comp. Natural 2245 1796.00
Gas

Kasar Dual Tekstil San. A.S. (Gorlu)  Autoproducer Natural 5.7 38.00
Gas

Ken Kipas Elektrik Uretim (Karen) Prod.Comp. Natural 41.8 180.00
Gas

Ken Kipas Elektrik Uretim (Karen) Prod.Comp. Natural 17.5 75.36

(Kahramanmaras) Gas

Maksi Enerji Elektrik Uretim A.S. Prod.Comp. Natural 7.7 55.00
Gas

Marmara Pamuklu Mens. Sn.Tic.A.$. Prod.Comp. Natural 34.9 275.15
Gas

Mauri Maya San. A.S. Autoproducer Natural 2.3 20.00
Gas

Modern Enerji (B.Karigtiran) Prod.Comp. Natural 96.8 680.00
Gas

Mosb Enerji Elektrik Uretim Ltd. Sti. Prod.Comp. Natural 84.8 434.00
Gas

Nuh Cimento San. Tic. A.G.(Nuh Prod.Comp. Natural 47 329.00

Cim.) (ilave) Gas

Petkim Aliaga (Aliaga) Autoproducer Natural 222 1188.00
Gas

Petkim Aliaga (Aliaga)(Dizeltme- Autoproducer Natural 52 278.27

llave) Gas

Rasa Enerji (Van) Prod.Comp. Natural 78.6 500.00
Gas

Sahinler Enerji (Corlu/Tekirdag) Prod.Comp. Natural 26 185.00
Gas

Selkasan Kagit Paketleme Malz. Im.  Autoproducer Natural 9.9 73.00
Gas

Sénmez Elektrik(Usak) (ilave) Prod.Comp. Natural 8.7 67.06
Gas

Superfilm (Gaziantep) AutoProducer Natural 2583 203.00
Gas

Tav Istanbul Terminal isletme. A.S.  Autoproducer Natural 33 27.61
Gas

Tav Istanbul Terminal Isletme. A.S.  Autoproducer Natural 6.5 54.39
Gas

Tesko Kipa Kitle Paz. Tic. Ve Gida Autoproducer Natural 2.3 18.00

AG. ) Gas

Yurtbay Elektrik Uretim A.$. (D.G.+M) Prod.Comp. Natural 6.9 50.00
Gas

Zorlu Enerji (B.Karistiran) (llave) Prod.Comp. Natural 49.5 396.00
Gas

Cargill Tarim Ve Gida San. Tic. A.S.  AutoProducer R-Biogas 0.1 0.70

Glrmat Elekt. (Glrmat Jeotermal) Prod.Comp. R- 47.4 313.00
Geotherm

. aI

Akgay Hes Elektrik Ur. (Akgay Hes) Prod.Comp. R-HPP 28.8 45.00

Akua Enerji (Kayalik Reg. Ve Hes) Prod.Comp. R-HPP 5.8 20.00

Bagisli Reg. Ve Hes (Ceykar Elekt.)  Prod.Comp. R-HPP 0 0.00 VCS 657

Bagisli Reg. Ve Hes (Ceykar Elekt.) Prod.Comp. R-HPP 0 0.00 VCS 658
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Plant Name Electricity Utilities Fuel Type Capacity Capacity VER Status
(Mw) (GWh)

Bereket Enerji (Koyulhisar Hes) Prod.Comp. R-HPP 0 0.00 VCS 713
Beyobasi En. Ur. A.S. (Sirma Hes) Prod.Comp. R-HPP 0 0.00 VCS 603
Cindere Hes (Denizli) Prod.Comp. R-HPP 19.1 30.00
Degirmenustlu En. (Kahramanmaras) Prod.Comp. R-HPP 12.9 17.38
Denizli Elektrik (Ege | Hes) Prod.Comp. R-HPP 0.9 2.00
Elestas Elektrik (Yaylabel Hes) Prod.Comp. R-HPP 0 0.00 VCS 582
Elestas Elektrik (Yazi Hes) Prod.Comp. R-HPP 0 0.00 VCS 583
Erva Enerji (Kabaca Reg. Ve Hes) Prod.Comp. R-HPP 4.2 7.50
Erva Enerji (Kabaca Reg. Ve Hes) Prod.Comp. R-HPP 4.2 7.50
Filyos Eneriji (Yalnizca Reg. Ve Hes)  Prod.Comp. R-HPP 0 0.00 GS 618
Kalen Enerji (Kalen | - li Hes) Prod.Comp. R-HPP 15.7 23.58
Karel Enerji (Pamukova) Prod.Comp. R-HPP 0 0.00 GS 1073
Kayen Alfa Enerji (Kaletepe Hes) Prod.Comp. R-HPP 10.2 17.00
Kisik EUAS R-HPP 9.6 20.00
Lamas lii - Iv Hes (Tgt Enerji Uretim)  Prod.Comp. R-HPP 35.7 71.00
Obruk Hes EUAS R-HPP 2124 337.00
Ozgiir Elektrik (Azmak li Reg.Ve Hes) Prod.Comp. R-HPP 0 0.00 VCS554
OZTAY ENERJI (Glinayge REG.VE  Prod.Comp. R-HPP 0 0.00 GS636
|'-lo'EySa)kut Elek. Ur.A.S. (Glinesli Hes)  Prod.Comp. R-HPP 1.8 4.00
Resadiye 3 Hes (Turkon Mng Elekt.) Prod.Comp. R-HPP 0 0.00 GS645
Saritepe Hes (Genel Dinamik Sis.El.) Prod.Comp. R-HPP 0 0.00 ?
Saritepe Hes (Genel Dinamik Sis.El.) Prod.Comp. R-HPP 0 0.00 ?
Sirikgioglu El.(Kozak Bendi Ve Hes)  Prod.Comp. R-HPP 4.4 7.00
Tasova Yeniderekdy Hes (Hameka Prod.Comp. R-HPP 2 6.00
?é?{ttg (Erkenek) Prod.Comp. R-HPP 0 0.00 VCS 693
Tektug (Erkenek) (ilave) Prod.Comp. R-HPP 0 0.00 VCS 694
Tocak | Hes (Yurt Enerji Uretim Sn.)  Prod.Comp. R-HPP 4.8 6.00
Tim Enerji (Pinar Reg. Ve Hes) Prod.Comp. R-HPP 30.1 65.00
Uzuncayir Hes (Tunceli) Prod.Comp. R-HPP 0 0.00 VCS 762
Yapisan (Karica Reg. Ve Darica | Prod.Comp. R-HPP 0 0.00 VCS 506
$§§i)san (Karica Reg. Ve Darica | Prod.Comp. R-HPP 0 0.00 VCS 506
$§;i)lba§ Enerji (Yesilbas Hes) Prod.Comp. R-HPP 0 0.00 VCS 806
Ypm Goélova Hes (Susehri/Sivas) Prod.Comp. R-HPP 1.1 2.00
Ypm Sevindik Hes (Susehri/Sivas) Prod.Comp. R-HPP 5.7 18.00
Itc-Ka Eneriji (Sincan) Prod.Comp. R-Waste 0 0.00 GS 765
ltc-Ka Enerji Mamak Kati Atik Prod.Comp. R-Waste 0 0 GS 440
Top.Merk.
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Plant Name Electricity Utilities Fuel Type  Capacity Capacity VER Status
(Mw) (GWh)

Ortadogu Enerji (Kdmurctioda) Prod.Comp. R-Waste 0 0.00 GS 707

Ortadogu Eneriji (Oda Yeri) (llave) Prod.Comp. R-Waste 0 0 GS 707

Ortadogu Eneriji (Oda Yeri) (llave) Prod.Comp. R-Waste 0 0 GS 707

Ak Enerji (Ayyildiz Res) Prod.Comp. R-WPP 0 0 GS 634

Alize Enerji (Camseki Res) Prod.Comp. R-WPP 0 0.00 GS 399

Alize Enerji (Keltepe Res) Prod.Comp. R-WPP 0 0.00 GS 437

Alize Enerji (Sarikaya Res) (Sarkdy)  Prod.Comp. R-WPP 0 0.00 GS 577

Ayen Enerji A.S. Akblk Rizgar Prod.Comp. R-WPP 0 0.00 GS 436

AYEN ENERJI A.S. AKBUK RUZGAR Prod.Comp. R-WPP 0 0.00 GS 437

I(?Ialaall/ieélektrik Samli Rizgar Prod.Comp. R-WPP 0 0.00 GS?
http://lwww.aksaenerji.com.tr/tr/sa
mliWEPP.aspx

Baki Elektrik Samli Rizgar Prod.Comp. R-WPP 0 0.00 GS?
http://www.aksaenerji.com.tr/tr/sa
mliWEPP.aspx

Belen Elektrik Belen Riizgar-Hatay Prod.Comp. R-WPP 0 0.00 GS 390

Belen Elektrik Belen Riizgar-Hatay Prod.Comp. R-WPP 0 0.00 GS 390

Borasko Enerji (Bandirma Res) Prod.Comp. R-WPP 0 0.00 GS 7447

Borasko Enerji (Bandirma Res) Prod.Comp. R-WPP 0 0.00 GS 7447

Datca Res (Datga) Prod.Comp. R-WPP 0 0.00 GS 428

Datca Res (Datca) Prod.Comp. R-WPP 0 0.00 GS 428

Datca Res (Datga) (llave) Prod.Comp. R-WPP 0 0.00 GS 428

Kores Kocadag Res (Urla/izmir) Prod.Comp. R-WPP 0 0.00 GS 601

Mazi-3 Res Elekt.Ur. A.G. (Mazi-3 Prod.Comp. R-WPP 0 0.00 GS 388

I\R/Iiszz-3 Res Elekt.Ur. A.G. (Mazi-3 Prod.Comp. R-WPP 0 0.00 GS 388

Sgtsgr Elektrik (Osmaniye Res) Prod.Comp. R-WPP 0 0.00 GS 474

Rotor Elektrik (Osmaniye Res) Prod.Comp. R-WPP 0 0.00 GS 474

Rotor Elektrik (Osmaniye Res) Prod.Comp. R-WPP 0 0.00 GS 474

Sayalar Riizgar (Dogal Enerji) Prod.Comp. R-WPP 0 0.00 GS 1090

Soma Enerji Uretim (Soma Res) Prod.Comp. R-WPP 0 0.00 GS 398

Soma Enerji Uretim (Soma Res) Prod.Comp. R-WPP 0 0.00 GS 398

Soma Enerji Uretim (Soma Res) Prod.Comp. R-WPP 0 0.00 GS 398

Utopya Elektrik (Diizova Res) Prod.Comp. R-WPP 0 0.00 GS 672

Total 2009 2,765.90 21,489.72
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Table- 8b
Source: http://www.teias.gov.tr/projeksiyon/KAPASITEPROJEKSIYONU2011.pdf
. Projec.t Firm
(GWh)

SELIMOGLU REG. VE HES 0.00 0.00 000 | Private | Hydro et o
EH?L:XUHrEis(\_()ILDIZLAR 12.30 | 41.00 23.00 | Private | Hydro 13 Jan10
TUZLA JEOTERMAL 0.00 0.00 000 | Private | Je0ther a0 o
ROTOR ELEKTRIK (OSMANIYE RES) 0.00 0.00 000 | Private | Wind 14-Jan-10 | o,
CINDERE HES (llave) 9.07 28,29 16.07 | Private | Hydro 21-Jan10
EIE('.SL'JORDEA.SEJAT\II.E'PAZ'NAK'VE 2400 | 14400 | 14400 | S0P | Lignite 22-Jan-10
EQEE‘_;RT HES (BAYBURT ENERJI 14,6 51.00 24.00 | Private | Hydro DBdan 0
UZUNCAYIR HES (Tunceli) (ilave) 0.00 0.00 000 | Private | Hydro 28dants o
ALTINMARKA 4.60 37.02 5702 | weor | Gaa 28-Jan-10

CAN TEKSTIL (Corlu/TEKIRDAG) 7.83 6025 6025 | hutoprod | Natural DBdan 0
ALAKIR HES (YURT ENERJI URETIM) 2.06 6.00 4.00 | Private | Hydro 20-Jan-10
gii\g/ag\;ERJl PRETIM (GAZIANTEP GO oy 0.00 0.00 | Private | Biogas 1-Feb-10 ?25
AKBASLAR (llave) 1.54 1.54 1208 | v | Gaa 18-Feb-10

ASA ENI':_'RJi (KALE REG.ve HES) 9,6 0.00 0.00 | Private | Hydro t0rento | oo
EE;/)A MUHENDISLIK EN. (MURSAL II 250 oo oo | Prvate | ryaro et
HETAS HACISALIHOGLU (YILDIZLI HES) 1.20 5.00 3.00 | Private | Hydro 23-Feb10
E?E?ES?SOT%U ENERT (ODAYERD L 0.00 0.00 | Private | LFG 24-Feb-10 537
KONYA SEKER SAN. VE TiC. A.S.1 6.00 36.00 36.00 ﬁ‘g::pmd Lignite 26-Feb-10
GLOBAL ENERJI (PELITLIK) 354 | 006 J706 | Private | Nawral S6Febu10
ASMAKINSAN (BANDIRMA 3 RES) 20.00 0.00 000 | Private | wind 26-Feb-10 | o

| imoonsonersmn™ | 28] ooo| oo |ber™ |Gae™ [ ssrewio| |

RASA ENERJI (VAN) 2619 | oo | epep | Pvate | Rl 5 Mard0
ROTOR ELEKTRIK (OSMANIYE RES) 17.50 0.00 000 | Private | wind 10-Mar-10 | o
SOMA ENERJI URETIM (SOMA RES) 450 0.00 000 | Private | Wind 10-Mar-10 | oo,
E(E)gUBAY ELEKTRIK (SARIMEHMET 3.10 10.00 6.00 | Private | Hydro 1Mar0
DENIZ ELEKTRIK (SEBENOBA RES) 10.00 0.00 000 | Private | Wind 12Mar-10 | /o>
AKDENIZ ELEKTRIK (MERSIN RES) 33,0 0.00 0.00 | Private | Wind 19-Mar-10 | 5
AKSA ENERJI (ANTALYA) 2500 | 40,50 192.50 | Private gaatsura' 20-Mar-10
NURYOL ENERJI (DEFNE REG. VE HES) 7.23 2200 13.00 | Private | Hydro 26-Mar10
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. Projec.t Firm
Unit Name Cz(lml’s;ty P;Zf::ttil:ln Production Type Fuel ComDmaitses::)fning S\tla(iﬁs
Gwh) | (GWh

MENDERES GEOTERMAL DORA-2 0.00 0.00 000 | Private | geotherm SeMarto | o
ASMAKINSAN (BANDIRMA 3 RES) 4.00 0.00 000 | Private | wind 26-Mar-10 | o
SE?)UR .ELEK__TRIK.(AZMAK e 591 0.00 0.00 | Private | Hydro 1-Apr-10 saa
ElERSu;A HIDR. URETIM AS. (ERFELEK 323 oo o | Prvate | Hyero por o
BEYTEK EL. UR. AS. (GATALOLUK HES) 9,5 0.00 0.00 | Private | Hydro 7 Apr10 -
H:ESSA)N E.MEKANIK EN. (BASAK REG. . o oo | Prvate | ryaro o por o
BOREAS ENERJI (BOREAS | ENEZ RES) 15,0 0.00 0.00 | Private | Wind 9-Apr10 | S
UZUNGAYIR HES (Tuncel) (iIav«?) 27.33 0.00 000 | Private | Hydro 11-AprA0 b
EIERg)INA ELEKTRIK UR. A.S. (SUMER 2160 o vy | Private | Hycro -
FRITOLAY GIDA SAN.VE TIC A S. 0.07 4.00 4.00 ﬁ‘g::pmd Biogas 21-Apr10
YILDIZ ENTEGRE AGAGC (Kocaeli) 12.37 2070 2070 | hutoprod | Natural 22-Apr-10
DARRAS EN. ELKT.UR. A.$. SENBUK 15,0 0.00 0.00 | Private | Wind 22-Apr-10 | S,
ALIZE ENERJI (KELTEPE RES) 1.80 0.00 000 | Private | Wind 28-Apr-10 | o
KAR-EN KARADENIZ ELA.5. ARALIK 12.41 56.00 32.00 | Private | Hydro 30-Apr-10
ITC-KA ENERJI (SINCAN) 0.00 0.00 000 | Private | LFG 30-Apr10 | 65
ATAER ENERJI ELEKTRIK URETIM A.S. 4900 | o700 7789 | Private gaatsura' 5-May-10
EIERSH;A _HIDR' UR.ETIM he (E_RFELEK 3.23 9.50 5.50 | Private | Hydro 14-May-10
CENGIZ ENERJI SAN. VE TIC. AS. 10198 vt | Naturai

(Tekkekdy) 802.00 | 802.00 Gas 22-May-10
E,EFS{/)ADENIZ EL.URET. (UZUNDERE-1 108 e roac | Prvate | Hyaro 7oy 1

AKIM ENERJI (CEVIZLIK REG. VE HES) 91,4 0.00 0.00 | Private | Hydro 26-May-10 e
N 23.89 0.00 0.00 | Private | Hydro s sunto | 8o
EFI):EI\N/IIL'_JI'EFF{EEI.E)G. ve HES (BME 45.00 85.00 48.00 | Private | Hydro Um0
ROTOR ELEKTRIK (GOKCEDAG RES) 20.00 0.00 000 | Private | Wind 5-Jun-10 | o>,
CAKIT HES (CAKIT ENERJI A.S ) 20.18 0.00 0.00 | Private | Hydro 0o s
SOMA ENERJI URETIM (SOMA RES) 7.20 0.00 000 | Private | Wind 10-Jun-10 | oo
PASA REG. VE HES (OZGUR EI._EKTRiK) 8.68 0.00 0.00 | Private | Hydro T
(E;rl\lJéFEIJ_i?AY_I HES (LICELERTRIC 3.14 16.67 9.30 | Private | Hydro 15-Jun-10

KALE REG. VE HES (KALE ENERJI UR.) 34.14 0.00 0.00 | Private | Hydro 60 X;;
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Project Eirm
. Capacity |Production . Date of VCS
Unit Name (MW) Potential Pr?g‘t;\;:;;on Type Fuel Commissioning [Status
(GWh)
BERGAMA RES EN. UR. A.S. ALIAGA . . GS
RES 37.50 0.00 0.00 Private Wind 16-Jun-10 735
i . . GS
MAZI-3 RES ELEKTRIK (MAZI-3 RES) 7.50 0.00 0.00 Private Wind 18-Jun-10 388
- . ) - . Natural
UGUR ENERJI URETIM TIC. VE SAN. A.S. 48.20 405.14 405.14 Private Gas 21-Jun-10
CAMLIKAYA REG. VE HES 5.65 19.00 11.00 | Private | Hydro 30-Jun-10
R . VCS
ERIKLI-AKOCAK REG. ve AKOCAK HES 41.25 0.00 0.00 Private Hydro 30-Jun-10 | 535
i . . GS
BORASKO ENERJI (BANDIRMA RES) 12.00 0.00 0.00 Private Wind 30-Jun-10 744
AKSA ENERJI (ANTALYA) 25.00 Private | Natural
) 192.50 192.50 Gas 1-Jul-10
DINAR HES (ELDA ELEKTRIK URETIM) 4.44 15.00 9.00 | Private | Hydro 3-Jul-10
DAMLAPINAR HES (CENAY ELEKTRIK .
UR.) gz 92.00 gag | FEe | R 8-Jul-10 | vcs
DIM HES (DILER ELEKTRIK URETIM) 3825 | 123.00 70.00 | Private | Hydro 8-Jul-10
OzGUR ELEKTRIK (AZMAK | REG.VE . VCS
HES) 591 0.00 0.00 | Private | Hydro 10-Jul-10 | 544
ALTEK ALARKO ELEKTRIK 60.10 Private Natural
SANTRALLARI ) 415.57 415.57 Gas 10-Jul-10
KIRPILIK REG. VE HES (6ZGUR .
ELEKTRIK) 6.24 22.00 13.00 | Private Hydro 11-Jul-10
. . GS
YAVUZ REG. VE HES (MASAT ENERJI) 22.50 0.00 0.00 | Private Hydro 14-Jul-10 | 651
EREN ENERJI ELEKTRIK URETIM A.S. 160.00 4,005.88 4,005.88 Private Coal 15-Jul-10
. . . . . GS
ZIYARET RES (ZIYARET RES ELEKTRIK) 12.50 0.00 0.00 Private Wind 15-Jul-10 617
FLOKSER TEKS_TiL 5 517 Autoprod | Natural
(Cerkezkdy/TEKIRDAG) ) 42.00 42.00 | ucer Gas 17-Jul-10
L . . GS
KAYABUKU REG. VE HES (ELITE ELEKT.) 14.58 0.00 0.00 | Private Hydro 21-Jul-10 | 726
i ; ; Autoprod | Natural
RB KARESI ITHALAT IHRACAT TEKSTIL 8.60 65.00 65.00 | ucer Gas 23-Jul-10
o . X . GS
SOMA ENERJI URETIM (SOMA RES) 7.20 0.00 0.00 Private Wind 28-Jul-10 655
R . VCS
ERIKLI-AKOCAK REG. ve AKOCAK HES 41.25 0.00 0.00 Private Hydro 29-Jul-10 | 535
CENGIZ ENERJI SAN. VE TiC. A.S. . Natural
(Tekkekdy) 10195 | 80000 |  802.00 | PVate | Ggs 31-Jul-10
GOK REG. ve HES (GOK ENERJI EL. .
SAN.) 10.01 43.00 24.00 | Private Hydro 6-Aug-10
BULAM REG. VE HES (MEM ENERJI . GS
ELK.). ] 7.03 0.00 0.00 | Private Hydro 10-Aug-10 | 707
KESKINOGLU TAVUKCULUK VE DAM. 3.50 25.00 25.00 Autoprod | Natural
ISL. ucer Gas 11-Aug-10
L : .. . . GS
SOMA RES (BILGIN Wind SAN. EN.UR.) 32.50 0.00 0.00 Private Wind 13-Aug-10 398
; P ; . Natural
BINATOM ELEKTRIK URETIM A.S. 2.00 13.00 13.00 | Private Gas 17-Aug-10
= Autoprod | Natural
KURTOGLU BAKIR KURSUN SAN. AS. 1.59 12.00 12.00 ucer Gas 19-Aug-10
CAN ENERJI ELEKTRIK UR. . Natural
A.S.(Tekirdag) 29.10 203.00 203.00 | Private Gas 19-Aug-10
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Project Eirm
. Capacity |Production . Date of VCS
Unit Name (MW) Potential Pr?g‘t;\;:;;on Type Fuel Commissioning [Status
(GWh)
CEYHAN HES (BERKMAN HES)(ENOVA . VCS
EN.) 12.61 0.00 0.00 | Private | Hydro 20-Aug-10 | 810
o . . . GS
SOMA ENERJI URETIM (SOMA RES) 6.30 0.00 0.00 Private Wind 20-Aug-10 655
GUDUL | REG. VE HES (YASAM ENERJI) 2.36 14.00 8.00 | Private Hydro 25-Aug-10
. L - . Natural
SONMEZ ENERJI URETIM (USAK) 33.24 248 59 248 59 Private Gas 26-Aug-10
CEYHAN HES (BERKMAN HES)(ENOVA . VCS
EN.) 12.61 0.00 0.00 | Private | Hydro 28-Aug-10 | 810
o . GS
KARSIYAKA HES (AKUA ENERJI URET.) 1.59 0.00 5.00 | Private Hydro 28-Aug-10 | 637
. . X GS
ITC ADANA BIOKUTLE SANT. 0.00 0.00 0.00 Private LFG 2-Sep-10 | 715
. . . . GS
BELEN ELEKTRIK (BELEN RES) (llave) 6.00 0.00 0.00 Private Wind 2-Sep-10 390
TEKTUG ELEKTRIK (ANDIRIN HES) 40.50 106.00 60.00 | Private Hydro 3-Sep-10
UTOPYA ELEKTRIK (DUZOVA RES) . . GS
(lave) 15.00 0.00 0.00 Private Wind 3-Sep-10 672
BERGAMA RES EN. UR. A.S. ALIAGA . ) GS
RES 52.50 0.00 0.00 Private Wind 4-Sep-10 735
. . . . GS
ROTOR ELEKTRIK (OSMANIYE RES) 17.50 0.00 0.00 Private Wind 4-Sep-10 474
SELEN ELEKTRIK (KEPEZKAYA HES) 28.00 0.00 0.00 | Private Hydro 6-Sep-10 | vcs
RESADIYE 2 HES (TURKON MNG . GS
ELEKT.) 26.14 0.00 0.00 | Private Hydro 17-Sep-10 | 644
KOZAN HES (SER-ER ENERUJI) 4.00 9.00 5.00 | Private Hydro 21-Sep-10
L . i . . GS
SOMA RES (BILGIN Wind SAN) (llave) 27.50 0.00 0.00 Private Wind 23-Sep-10 400
KIRKA BORAKS(Kirka) (Eti Maden isl.) 10.00 Autoprod | Natural
(llave) ) 65.93 65.93 | ucer Gas 29-Sep-10
KAHRAMAN REG. VE HES 1.42 Private Hvdro
(KATIRCIOGLU) ) 6.00 3.00 Y 30-Sep-10
NARINKALE REG. VE HES (EBD ENERJI) 3.10 10.00 6.00 | Private Hydro 30-Sep-10
SOMA ENERJI URETIM (SOMA RES) . . GS
(lave) 9.00 0.00 0.00 Private Wind 1-Oct-10 655
ERENKOY REG. VE HES (TURKERLER) 21.46 87.00 49.00 | Private Hydro 7-Oct-10
; 1,000. . Natural
ENERJI-SA (BANDIRMA) 00 7,540.00 7,540.00 | Private Gas 7-0ct-10
UGUR ENERJI UR. TIC.VE SAN. A S. 12.00 Private Natural
(llave) ) 100.86 100.86 Gas 7-Oct-10
ZIYARET RES (ZIYARET RES . ) GS
ELEK.)(ilave) e 0.00 0.00 | Private Wind 13-Oct-10 | o
KAHTA | HES (ERDEMYILDIZ ELEK. . GS
URT)) 712 0.00 0.00 | Private Hydro 14-Oct-10 | 675
ROTOR ELEKTRIK (GOKCEDAG RES) . . ey GS
(ilave) 2.50 0.00 0.00 Private Wind 15-Oct-10 474
. . GS
AZMAK-II REG. VE HES (Duzeltme) 0.00 0.00 Private Hydro 25-0ct-10 | 745
S . . GS
ITC ADANA BIOKUTLE SANT. (Diizeltme) 0.00 0.00 Private LFG 25-0ct-10 | 715
ULUABAT KUVVET TUNELI VE HES 48.51 Private | Hydro ves
' 0.00 0.00 v 27-Oct-10 | 536
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Project Eirm
. Capacity |Production . Date of VCS
Unit Name (MW) Potential Pr?g‘t;\;:;on Type Fuel Commissioning [Status
(GWh)
SABUNSUYU Il HES (ANG ENERJI ELK.) 7.35 21.00 12.00 | Private | Hydro 28-Oct-10
EREN ENERJI ELEKTRIK UR. A.S. (ilave) 600.00 4,005.88 4,005.88 Private Coal 1-Nov-10
. " . VCS
BURC BENDI VE HES (AKKUR ENERJI) 27.33 0.00 0.00 | Private | Hydro aNov10 | 419
KARADENIZ EL. (UZUNDERE-1 .
HES)(llave) 31.08 82.44 46.46 | Private | Hydro 7-Nov-10
GUZELCAY-II HES (ILK ELEKTRIK .
ENERJI) 4.96 26.33 1470 | Private | Hydro 11-Nov-10
MURGUL BAKIR (C.Kaya) (ilave) 19.60 40.50 31.59 | Private Hydro 11-Nov-10
. A 5 i GS
KUYUCAK RES (ALIZE ENERJI URET.) 8.00 0.00 0.00 | Private | Wind 11-Nov-10 |
— . , . GS
SOMA RES (BILGIN Wind SAN.)(lave) 30.00 0.00 0.00 | Private | Wind 11-Nov-10 | 2
ULUABAT KUVVET TUNELI VE HES . VCs
(lave) i 0.00 0.00 | Private | Hydro 25-Nov-10 | 536
; Autoprod | Natural
MARMARA PAMUKLU MENSUCAT (ilave) | 2619 | 04 40 203.45 | oo Gas 25 -Nov-10
i ; ; Autoprod .
FRITOLAY GIDA SAN.VE TiC A.S. (ilave) 0.33 3.00 3.00 | o0 Biogas 26-Nov-10
. . 5 GS
EGEMEN 1 HES (ENERSIS ELEKTRIK) 8.82 0.00 0.00 | Private | Hydro 26-NovA0 | 755
RESADIYE 1 HES (TURKON MNG . Gs
ELEKT.) 15.68 0.00 0.00 | Private Hydro 26-Nov-10 | 643
FA & i . Natural
ALIAGA CAKMAKTEPE ENERJI (ilave) 69.84 | 0 on s570p | Private [ S50 26-Nov-10
YEDIGOZE HES (YEDIGOZE ELEKTRIK) | 155.33 |  474.00 268.00 | Private | Hydro 9-Dec-10
» o ; ; . Natural
SONMEZ ENERJI URETIM (USAK) (lave) 2.56 19.77 1977 | Private | oo 7.Deo10
0.00 0.00
0.00 0.00
KUYUCAK RES (ALIZE ENERJI UR.) . . 4 | GS
(lave) 17.60 0.00 0.00 Private Wind 9-Dec-10 576
UMUT Ill REG. VE HES (NISAN ELEKTR.) | 12.00 26.00 15.00 | Private | Hydro 13-Dec-10
. - S Autoprod | Natural
TUPRAS RAFINERI (iZMIT) (ilave) 4000 | g os 258.82 | uoer Gas 15-De010
POLYPLEX EUROPA POLYESTER FILM 7.81 61.00 61.00 ([EN IS
ucer Gas 16-Dec-10
ALTEK ALARKO ELEKTRIK . Natural
SANTRALLARI 2189 | 45136 151.36 | PVate | gag 18-Dec-10
GS
AKSA ENERJI (Demirtas/BURSA) Private Waste 106
0.00 0.00 21-Dec-10 | 8
SARES RES (GARET ENERJI URETIM) 15.00 0.00 0.00 | Private | Wind 22-Dec-10 ;‘:’3
. . VCS
FEKE 2 BARAJI VE HES (AKKUR ENERJI) | 69.34 0.00 0.00 | Private | Hydro 24.DecA0 | 532
. . , GS
EGEMEN 1B HES (ENERSIS ELEKTRIK) 11.10 0.00 0.00 | Private | Hydro 28.060.10 | 755
EREN ENERJI ELEKTRIK UR. A.$. (lave) | 600.00 | 4005.88 | 4,005.88 | Private | Coal 29-Dec-10
. ) . Natural
RASA ENERJI (VAN) (ilave) 10.12 64.41 sa41 | Private | S50 29-Dec.10
. VCS
KALKANDERE REG. VE YOKUSLU HES 14.54 0.00 0.00 | Private | Hydro 3006610 | 905
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Project Firm
. Capacity |Production . Date of VCS
Unit Name (MW) | Potential P"()g‘l;\fl:')‘m Type Fuel Commissioning [Status
(GWh)
Gy TTEPERES (SABAS ELEKTRIC 1 22.00 0.00 0.00 | Private | Wind 30-Dec-10 | oo

INTERNATIONAL HOSPITAL iISTANBUL 0.77 Autoprod | Natural
AS. ) ucer Gas 31-Dec-10

e W NP sl
|

27,041.71 26,256.04
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Annex-3: The EIA Excemption Certificate of the Project Activity
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Annex-4: Weir Lake Coverage Area Map
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