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1 PROJECT DETAILS
1.1 Summary Description of the Project

The project activity consists of the construction of two Greenfield run-of-river hydroelectric power plants
(HEPPs): Murat | and Murat Il. They will both be located on the Gdksu River flowing through Besni,
Adiyaman in Turkey’s South-eastern Region.

Murat | and Murat Il belong to Murat HEPP Energy Electricity Generation and Trade Inc. (hereafter
referred as the “project owner”). Murat I's installed capacity is 24.081 MW whereas, Murat Il is 13.14 MW.
Therefore, the project’s total installed capacity is 37.221 MW.

As it can be seen on the generation licence of Murat Projects, There is one Project consist of two power
plants.

The main purpose of the project is to generate approximately 150.396Wh/yearl of electricity to supply the
national grid using a renewable resource. The project activity reduces greenhouse gas (GHGs) emissions
that would have otherwise occurred in the absence of the project activity by avoiding electricity generation
from fossil fuel sources. The average annual emission reductions of the proposed Project are estimated
to be 97,754 tonnes of CO,e (tCO.e).

The Murat HEPP Project contributes to the region’s sustainable development in particular and Turkey's
sustainable development in general by:
e increasing the use of renewable energy sources for generating electricity
¢ meeting the need of electricity generation and supply in Turkey in a sustainable way,
e decreasing the consumption of fossil fuels,
e reducing emission of GHGs from the national electricity grid, thereby reducing the effects of
global climate change in the medium and long term, and
e 114 people have been hired during the construction phase and 23 people will be employed during
the operation phase. The project owner is committed to prioritize local labour force in selecting
construction and operating workers. As a result the employment rate and income generation in
the region will increase.

It is worth mentioning that the project has been certified to the following standards:
e OHSAS 18001:2007, occupational health and safety management certificate, valid until 05-May-
2013,
e TS EN ISO 14001:2004, environmental management system certificate, valid until 05-May-2013,
and
e TS EN ISO 9001:2008, quality management system certificate, valid until 05-May-2013.
During the certification process all the employees (including subcontractors) were trained on the
requirements established in these standards. Moreover, the project owner has organized monthly
trainings and inspections to maintain these certifications.

The project owner has also contributed in the social and economic development of the area by:
e donating 20,000 Turkish Liras (approx. 13,000 USD) to aid to develop sport activities at
Adiyaman Sports Club,
e constructing a 6 m wide stabilized road in Sambayat Town’s Balka Village, which is one of the
settlements near the project area,
e constructing a 2 m wide and 25 m minaret® in the Balka Village’s mosque, and

! As stated in the feasibility report.
2 A tower that is usually built alongside all mosques.

v3.1



VERIFIED
N

VCS |z PROJECT DESCRIPTION: vcs Version 3

e constructing a cultural affairs facility to be used for social and cultural gatherings. This building
was constructed as per request of the locals and holds a great significance since it will also be
used as a “condolence hall’ after the death of a local person, which is an important part of
religious and social life.

e Scholarships provided to 36 students. According to students list the scholarships provided to the
high school and university students. Most of these students completed their secondary education
in the school which has been built by the same project owner.

1.2 Sectoral Scope and Project Type

This is a voluntary project, but it follows the CDM rules.

The approved baseline and monitoring methodology ACM0002-Version 13.0.0: “Consolidated baseline
methodology for grid-connected electricity generation from renewable sources” (“fACM0002”) is applied.

According to Annex A of the Kyoto Protocol, the Project fits in:
Sectoral Scope Number: 1
Sectoral Scope: Energy Industries -Renewable Energy

The project is not a grouped project.

1.3 Project Proponent

The project proponent is Murat HEPP Energy Electricity Generation and Trade Inc., which is a subsidiary
of Mehmet Glines Construction, Trading and Industry Co. Ltd.

Mehmet Giines Construction Trading and Industry Co. Ltd is a family company owned by Mehmet Glines
and has been conducting both private and public construction works since 1970. For detailed information
please visit the following web page: http://www.mehmetgunesins.com/mg/index.php

The following table shows the project proponent’s contact information:

Organization: Murat HEPP Energy Electricity Generation and Trade Inc. Co.

Street/P.O.Box: Cinnah Caddesi No: 55/10

Building:

City: Cankaya / ANKARA
State/Region: N/A

Postfix/ZIP: 06680

Country: Turkey

Telephone: +90 312 441 32 62/ +90 312 441 33 42
FAX:

E-Mail:

URL:

Represented by (1): Mr.

Position: General Coordinator
Last Name: Doganay

Middle Name:

First Name: Mahmut
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Department:

Mobile:

Direct FAX:

Direct tel: +90 555 482 12 32

Personal E-Mail: mdoganay@mehmetgunesins.com

Represented by (2):

Position:

Last Name:

Middle Name:

First Name:

Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:

As stated before the contact person is Mr. Mahmut Doganay, who is the project's General Coordinator.
His responsibility regarding the carbon credit process is to analyse and provide the necessary documents
for the PDD elaboration.

1.4 Other Entities Involved in the Project

The following table shows the Carbon consultant’s contact information:

Organization:

Suen Ltd.

Street/P.O.Box:

Altinkum Mahallesi Atatlirk Bulvari

Building: Nadir Apt. No: 239 K.1 D.4
City: Konyaalti / ANTALYA
State/Region: N/A

Postfix/ZIP: 07070 / 1414
Country: TURKEY

Telephone: +902422298023 — 24
FAX: +902422298025
E-Mail: aynur@suenltd.com
URL: www.suenltd.com
Represented by (1): Mrs. [ Mrs.

Position: Project Coordinator
Last Name: Uysal

Middle Name: -

First Name: Aynur

Department: -

Mobile: -

Direct FAX: +902422298025
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Direct tel: +902422298023

Personal E-Mail: aynur@suenltd.com

Represented by (2):

Position:

Last Name:

Middle Name:

First Name:

Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:

Suen Ltd./ecosur america responsibilities regarding the carbon credit process are the preparation of the
PDD and assisting Murat HEPP Energy Electricity Generation and Trade Inc. Co.during the validation and
registration processes.

15 Project Start Date

The project start date is 05 October -At-2012.

1.6 Project Crediting Period

The project crediting period is 10 years, renewable once. The start date of the first crediting period is 05
October - -2012 ending on 31-September 2022.

1.7 Project Scale and Estimated GHG Emission Reductions or Removals

Project
Large project \/
Years Estimated GHG emission
reductions or removals (tCO.e)
October 2012 - 31
December 2012 24.439
2013 97,754
2014 97,754
2015 97,754
2016 97,754
2017 97,754
2018 97,754
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2019 97,754
2020 97,754
2021 97,754

01 January 2022 — 30
September 2022 73316
Total estimated ERs 977,540
Total number of
o 10
crediting years

Average annual ERs 97,754

1.8 Description of the Project Activity

The project activity will contribute to reduce GHG emissions that would have otherwise occurred in the
absence of the project activity by avoiding electricity generation from fossil fuel sources both in the
operating margin and build margin of the national grid system. The proposed establishments for Murat |
are a diversion weir and a sedimentation pool, conveyance canal, fore-bay, penstock, and Murat | HEPP
building. The proposed establishments for Murat Il are conveyance canal fore-bay, penstock, tail-water
canal, power house and Murat || HEPP building.

Water from the river will be diverted by a diversion weir (516m thalveg elevation), and then it will be
carried by a 15,002m conveyance canal to a fore-bay. Accumulated water in the fore-bay will be released
through 135 m penstock to the turbines at Murat | HEPP.

Murat | HEPP’s tail-water will be carried to a fore-bay through 5,709 m long conveyance canal. Then
accumulated water in the fore-bay will be released through 125 m penstock to the turbines and therefore
electricity will be generated at Murat 1| HEPP. Ultimately water will be released to the riverbed.

The electricity generated at Murat Il HEPP will be transmitted to Murat | by a 6 km long transmission line
where both plants’ generation will be fed into the national grid at Adiyaman Cimento 154 kV
interconnection point, through a 10 km long transmission line.

The following table shows the project’s main technical information:

Main Technical Data Value
Quantity 3
Capacity 8.027 MWe
Turbines Flow rate 16.67 m®/s (Total: 50.00 m?/s)
E Rated water head | 57.00 m
Oé Type Horizontal axis francis
Quantity 3
Generators | Capacity 8,500 kW
Rated voltage 11 kV
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Rated current 50 Hz
Type Horizontal axis synchronized generator
Quantity 3
Capacity 4,380 MWe
Turbines | Flow rate 16.67 m®/s (Total: 50.00 m¥/s)
Rated water head | 23.40 m
E Type Horizontal axis francis
%: Quantity 3
Capacity 3,487 KW
Generators | Rated voltage 11 kV
Rated current 50 Hz
Type Horizontal axis synchronized generator

Table 1: The project’s key technical specifications

The technology provider is the Chinese company HRC.

The following table shows the expected level of activity:

Month Oct Nov Dec Jan Feb Mar Apr May | Jun | July [ Aug | Sept
Monthly
Energy [6514,9(9091,9|15576,8|17918,5|19163,7 | 24363,5 | 23526,2 | 20893,7 | 8254 | 2917,3 | 885,9|1278,5
(GWh)

Table 2: The project’s expected level of activity®

® Yolsu International Engineering and Consulting Services Co.Feasibility Study Pages 147-155(Table 4EK1.2 — Table 4 EK1.10)
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Figure 1: Murat’s expected level of activity

The electricity generated at Murat || HEPP will be transmitted to Murat | by a 6 km long transmission line
where both plants’ generation will be fed into to national grid at Adiyaman Cimento 154 kV
interconnection point, through a 10 km long transmission line.

MURAT HES TTEK HAT SEMASI

ADIYAMAN CIMENTO 154 &V
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@ MURAT HES TM
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Figure 2: Murat | single-line diagram
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Figure 3: Murat Il single-line diagram

As stated in the generation license, the lifetime of the project is 49 years. It is stated that the economical
lifetime of the electro mechanic equipment is 35 into the revised feasibility report section 9. However
related legislation gives 40 years lifetime for such trype of equiopment".

According to the EB 50 the default value is 150,000 hours for the hydro turbines and that meets the 37
years for the Murat HEPP projects.

The default value according to the EB 50 has been given as 30 years for the water cooled electric
generators.

As a result of the economic life time of the e/m unit has been taken 30 years to be conservative.

1.9 Project Location

The Project site is located in Turkey’s South-eastern Region, in Adiyaman province, in Besni town and on
Goksu River. The closest village is called Sambayat and is approximately 3 km away from the diversion
weir, 9 km from Murat | HEPP and 14 km away from Murat || HEPP.

Precise coordinates for the project activity are:
e Diversion weir: 37°42'44.25"N, 38° 2'58.56"E
Power House:
e Murat | HEPP: 37°36'51.99"N, 38° 5'36.76"E
e Murat Il HEPP: 37°34'18.92"N, 38° 6'43.81"E

* http://www.resmigazete.gov.tr/eskiler/2006/12/20061230M3-2-1.xls
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The following figures show the project’s location:

@ muratilipower plant

ZiEnes./Scotimage

Figure 5: The project’s location
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1.10 Conditions Prior to Project Initiation

As the project activity is a Greenfield project, the conditions prior to the project initiation is the
continuation of the current situation, i.e. the equivalent amount of energy would have been produced by
other grid-connected units, which are mainly thermal power plants, undertaking business as usual
maintenance.

Moreover, at the project’s site, it is only foreseen to generate electricity by the installation of two new
hydro power plants. Hence, no previous GHG emissions have occurred.

The project proponent has initiated this project with the aim to supply electricity to the grid, and not
primarily for creating GHG emissions in the prospect of their subsequent removal.

1.11 Compliance with Laws, Statutes and Other Regulatory Frameworks
The applicable mandatory laws that will be applied for the project are:

i. Electricity Market Law®: It was enacted on March 3™, 2001. This Law aims to ensure the
development of a financially sound and transparent electricity market operating in a competitive
environment under the provisions of the civil law. It also underlines the needs to produce a
sufficient, high quality, low cost and environmentally friendly electricity to consumers. The text
also provides guidelines to structure the autonomous regulation and the supervision of the
market.

ii. The Renewable Energy Law®: enacted on May 5" 2005; this law compels electricity selling
companies to purchase from “Green” energy providers until 2011 at a defined ratio and price.
This ratio is based on previous year sales over total energy sold in the country. The price is
based on a yearly average wholesale purchase price predetermined by the Energy Market
Regulatory Authority (TEIAS).

iii. Energy Efficiency Law’: The purpose of this Law is to increase efficiency in using energy sources
and energy in order to use energy effectively, avoid waste, ease the burden of energy costs on
the economy and protect the environment. It covers the principles and procedures applicable to
increasing and promoting energy efficiency in energy generation, transmission, distribution and
consumption phases at industrial establishments, buildings, power generation plants,
transmission and distribution networks and transport, raising energy awareness in the general
public, and utilizing renewable energy sources.

iv. The Forest Law®: This law defines the borders of “forest lands” and clarifies the legal details of
how these areas shall be used and protected.

V. Environmental Law®: This law came into force in 1983; it considers the environment as a single
domain, aiming not only to prevent and eliminate environmental pollution, but also to allow the
management of land and natural resources in an integrated manner. According to its basic
principles, and as also stated in the Constitution, citizens as well as the State bear responsibility
for the environment protection. Furthermore, this law states that in all economic activities, every
measure should be taken to minimize pollution.™

® Law Number: 4628 Ratification Date: 20.02.2001 Enactment Date: 03.03.2001

® Law Number: 5346 Ratification Date: 10.05.2005 Enactment Date: 18.05.2005

7 Law Number: 5627 Ratification Date: 18.04.2007 Enactment Date: 02.05.2007

& Law Number 6831 Enactment Date: 31.08.1956

° Law Number 2872 Ratification Date: 09.08.1983 Enactment Date: 11.08.1983

0 «Tyrkey’s Environment: a review and evaluation of Turkey’s environment and its stakeholders”, May 2002.
http://www.rec.org/REC/Programs/ExtensionToTurkey/TurkeysEnvironment.pdf
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Vi. Regulation on procedures and principles of signing the agreement of water resources utilization
to generate electricity for the electricity market™.

Vii. Regulation on Environmental Impact Assessment™
Moreover, Turkey has no national, legally binding emission reductions scheme.
The project complies with all aforementioned laws as its activity aims at generating electricity by using a
renewable resource:; hydroelectric power; in a sufficient, low-cost and environmentally-friendly manner,
using the latest technology available on the market. Additionally, according to the Governorship of
Adiyaman Provincial Directorate of Environment and Forestry, the project has no significant impacts on

the environment. Therefore, an Environmental Impact Assessment (EIA) not required certificate has been
issued on 22/04/2009. (Please refer to ANNEX 1 for detailed information)

1.12 Ownership and Other Programs
1.12.1 Right of Use
Murat HEPP project belongs to Murat HEPP Energy Electricity Generation and Trade Inc., which, as

stated in Section 1.3, is a subsidiary of Mehmet Glines Construction, Trading and Industry Co. Ltd. The
evidence of proof of title will be provided to the DOE during validation.

1.12.2 Emissions Trading Programs and Other Binding Limits

N/A. The GHG emissions reductions generated by the project will not be used for compliance with an
emission trading program or to meet binding limits on GHG emissions.

1.12.3 Participation under Other GHG Programs

N/A. The project has not been registered, or is seeking registration under any other GHG programs.

1.12.4 Other Forms of Environmental Credit
The project has not created another form of Environmental Credit. (Please refer to ANNEX 2).

1.12.5 Projects Rejected by Other GHG Programs
N/A. The project has not been rejected under any other GHG programs.

1.13 Additional Information Relevant to the Project
Eligibility Criteria
N/A.

Leakage Management

" Official Gazette: #25150, on 26.06.2003
2 Official Gazette: #26939, on 17.07.2008
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Commercially Sensitive Information

There is no commercially sensitive information that needs to be excluded from the public version of the
VCS PD to be displayed on the VCS Project Database.

Further Information
There is not any relevant information to supplement.

2 APPLICATION OF METHODOLOGY

2.1 Title and Reference of Methodology

The CDM approved baseline and monitoring methodology ACMO0002-Version13.0.0: “Consolidated
baseline methodology for grid-connected electricity generation from renewable sources” (“ACM0002”) is
applied.

For the purpose of calculating the emission factor of the Turkish electricity grid, “Tool to calculate
emission factor for an electricity system” (Version3.0.0) is employed. Whereas, in order to prove the
project’s additionality, the “Tool for the demonstration and assessment of additionality” (Version7.0.0) has
been followed. Conservative options and data were selected during the implementation of the tools and
methodology.

2.2 Applicability of Methodology

The methodology is applicable to grid-connected renewable power generation project activities under
certain conditions. The applicability conditions of the approved consolidated methodology and how the

project activity complies with them are described below:

Applicability condition
in the ACM0002/Version 13.0.0

Compliance of the condition

This methodology is applicable to grid-connected
renewable power generation project activities
that:

(a) install a new power plant at a site where no
renewable power plant was operated prior to the
implementation of the project activity (Greenfield
plant);

(b) involve a capacity addition; (c) involve a
retrofit of (an) existing plant(s); or

(d) involve a replacement of (an) existing
plant(s).

The project activity involves the installation of
two Greenfield run-of-river hydroelectric power
plant at the Goksu River flowing through Besni,
Adiyaman in Turkey’'s South-eastern Region,
with two power houses. At this site no renewable
power plant was operated prior to the
implementation of the project activity.

The project activity is the installation, capacity
addition, retrofit or replacement of a power
plant/unit of one of the following types: hydro
power plant/unit (either with a run-of-river
reservoir or an accumulation reservoir), wind
power plant/unit, geothermal power plant/unit,
solar power plant/unit, wave power plant/unit or
tidal power plant/unit.

The project activity is the installation of a run-of-
river hydro power plant.

In the case of capacity additions, retrofits or
replacements (except for wind, solar, wave or
tidal power capacity addition projects which use

This condition is not applicable to the project
activity as it involves the installation of a new
hydroelectric power plant.

v3.1
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Option 2: on page 11 to calculate the parameter
EGp;y): the existing plant started commercial
operation prior to the start of a minimum
historical reference period of five years, used for
the calculation of baseline emissions and defined
in the baseline emission section, and no capacity
expansion or retrofit of the plant has been
undertaken between the start of this minimum
historical reference period and the
implementation of the project activity.

In case of hydro power plants, one of the
following conditions must apply:

- The project activity is implemented in an
existing reservoir, with no change in the volume
of reservoir; or

- The project activity is implemented in an
existing reservoir, where the volume of reservoir
is increased and the power density of the project
activity, as per definitions given in the Project
Emissions section, is greater than 4 wW/m?; or

- The project activity results in new reservoirs
and the power density of the power plant, as per
definitions given in the Project Emissions section,
is greater than 4 W/m?>.

This condition is not applicable to the project
activity as it does not result in a new reservoir.
However, the project does involve the
construction of a regulation pond with a surface
of 640,471.91 m2. Power density (PD) for this
regulation pond is:

PD= 37,221,000W/ 640,4713.91 m?= 58.11 W/m?
PD> 4 W/m2,
(see Figure 11)

This methodology is not applicable to project
activities that involve switching from fossil fuels to
renewable energy sources at the site of the
project activity, since in this case the baseline
may be the continued use of fossil fuels at the
site.

This condition is not applicable to the project
activity as it does not involve switching from fossil
fuel to renewable energy at the site of the project
activity.

This methodology is not applicable to biomass
fired power plants.

This condition is not applicable to the project
activity as it does not involve the installation of a
biomass fired power plant.

This methodology is not applicable to hydro
power plants that result in new reservoirs or in
the increase in existing reservoirs where the
power density of the power plant is less than 4
W/m®.

Even though the project activity involves the
installation of an HPP it does not result in new

reservoirs or in the increase in existing
reservoirs. Therefore, this condition is not
applicable.

In the case of retrofits, replacements, or capacity
additions, this methodology is only applicable if
the most plausible baseline scenario, as a result
of the identification of baseline scenario, is “the
continuation of the current situation, i.e. to use
the power generation equipment that was already
in use prior to the implementation of the project
activity and undertaking business as usual
maintenance”.

This condition is not applicable to the project
activity as it does not involve a capacity addition,
retrofit or replacement of existing grid-connected
renewable power plant/unit(s).

Hence, the approved consolidated methodology ACMO0002 is applicable to the project activity.

The project activity also complies with the applicability conditions of the “Tool to calculate the emission
factor for an electricity system” (Version 3.0.0) as it displaces electricity generated by power plants in the
Turkish electricity system. Moreover, it complies with the applicability criteria of the “Tool for the
demonstration and assessment of additionality” (Version7.0.0 ).

v3.1
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2.3 Project Boundary

The spatial extent of the project boundary includes the project power plants and all power plants
connected physically to the Turkish electricity system.

The greenhouse gases and emission sources included in or excluded from the project boundary are
compiled in the following table:

Source Gas Included? Justification/Explanation
CO, emissions from
o electricity generation in CO, Yes Main emission source
5 | fossil fuel fired power
@ | plants that are . —
1] displaced due to the CH, No Minor emission source
project activity N,O No Minor emission source
CO, No Minor emission source
- Conservative. The project activity
:g For hydro power aoes not re_stultc;n a new r?serv;)hw.
& | plants, emissions of owever, 1t does involve (he
= CH4 No construction of a regulation pond,
o | CH4 from the : 2
Q : with PD > 4 W/m2. Therefore, no
o | reservair. -
& CH, emissions are expected to
occur.
N,O No Minor emission source
The project will be connected to the national grid:
MURAT HES I TEK HAT SEMASI
ADIYAMAN CIMENTO 154 k¥
10 ke
g
MURAT THES
oy 400 kVA
Q /0.4 &V
0.4 kv .
7, 10600 kVA 7, 10600 kA ~ s, 10800 kvA MURAT HES T
[oGr ) 1wy |62 ) 1wy [ 63 ) 1wy
N/ 42857 rpm N/ 42857 rpm N/ 42857 rpm

Figure 6 Murat | single-line diagram
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MURAT HES I TEK HAT SEMAS)

MURAT HES T

MURAT THES

LG TR [ R [ 63 )k
N/ 42857 mpm N/ 42857 mpm \__/ 428.57 rpm

Figure 7 Murat Il single-line diagram

Ve ) 4500 kVA Ve ) 4500 kVA 7, 4500 kVA

2.4 Baseline Scenario

According to the approved consolidated methodology ACM0002 (Version13.0.0), if the project activity is
the installation of a new grid-connected renewable power plant/unit, the baseline is the following:

“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, as reflected in
the combined margin (CM) calculations described in the Tool to calculate the emission factor for an
electricity system”.

Since the project activity involves the installation of two new grid-connected hydro power plants the
baseline scenario is the same as described above. Combined margin for the Turkish grid has been
calculated as per “Tool to calculate the emission factor for an electricity system” (Version 3.0.0.)

2.5 Additionality

The project’s additionality has been demonstrated using the latest version of the “Tool for the
demonstration and assessment of additionality” Version 7.0.0.This tool equals “The Project test”, stated
in the VCS Standard: VCS Version 3.

The following steps from the additionality tool are completed below:

Step 1. Identification of alternatives to the project activity consistent with current laws and
regulations

v3.1
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VCS

Sub-step la - Define alternatives to the project activity:
Most realistic and reliable alternatives to the project activity are:

A. Proposed project not undertaken as a VER project activity
B. Continuation of the current situation-supply of equal amount of electricity in the grid

C. Construction of a thermal power plant with the same installed capacity or the same annual power
output.

Alternative A which is the implementation of the project without carbon revenue is not financially attractive
as discussed in investment analysis section below. Alternative B is the baseline scenario and
implementation of the proposed project as a VER activity would be additional to this scenario. Alternative
B does not seem as a realistic option due to expected energy demand increase in Turkey. Energy
demand of Turkey is expected to expand at an average of %6,3- %7 until 2018". In addition, the Figure 6
below shows the energy demand projection (conservative scenario) between 2010 and 2019 prepared by
TEIAS. Based on this fact, the electric generation in Turkey should be increased anyway in accordance
with the expected energy demand. Therefore, no action alternative is not a plausible option and HEPPs
should be constructed in order to generate clean energy where applicable“.
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-
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Figure 8 The energy demand projection between 2010 and 2019(low demand)*®

The last alternative, Alternative C, is considered as a significant alternative to the Project activity. Since
the share of thermal plants in the installed capacity of Turkey is considerably high which corresponds
32278,5 MW of total 49524,1 MW installed capacity according to 2010 Turkish electrical statistics taken
from TEIAS( Turkish Electricity Transmission Company)*®.

8 E. Kavukguoglu, Tiirkiye Elektrik Enerjisi Piyasas: 2010-2011, Deloitte Turkey

! Electrical Energy Production Planning Study on Turkey 2005-2010, TEIAS, www.teias.gov.tr

15 Retrieved from http://www.teias.gov.tr/projeksiyon/KAPASITE%20PROJEKSIYONU%202010.pdf, Page 14
18 http://www. teias.gov. tr/istatistik2010/front%20page%202010-¢igek%20kitap/kguc(1-12)/7.xls

v3.1

18



VvCS|

VERIFIED
CARB=N
STANDARD

PROJECT DESCRIPTION: vcs version 3

GELXTHERR AL
%,

Figure 9 Electricity generation by sources and ownership®’

Outcome of Step la

Above mentioned three alternatives are considered for the Project activity. However, Alternative B which
is the continuation of the current situation is not considered as a realistic alternative due to increasing
electricity demand therefore the Alternative A and C are to be evaluated.

Sub-step 1b. Consistency with mandatory laws and regulation

The following applicable mandatory laws and regulations have been identified:

Electricity Market Law™®: It was enacted on March 3™, 2001. This Law aims to ensure the
development of a financially sound and transparent electricity market operating in a
competitive environment under the provisions of the civil law. It also underlines the needs
to produce a sufficient, high quality, low cost and environmentally friendly electricity to
consumers. The text also provides guidelines to structure the autonomous regulation and
the supervision of the market.

The Renewable Energy Law™: enacted on May 5™ 2005; this law compels electricity
selling companies to purchase from “Green” energy providers until 2011 at a defined ratio
and price. This ratio is based on previous year sales over total energy sold in the country.
The price is based on a yearly average wholesale purchase price predetermined by the
Energy Market Regulatory Authority (TEIAS).

Energy Efficiency Law?®®: The purpose of this Law is to increase efficiency in using energy
sources and energy in order to use energy effectively, avoid waste, ease the burden of
energy costs on the economy and protect the environment. It covers the principles and
procedures applicable to increasing and promoting energy efficiency in energy
generation, transmission, distribution and consumption phases at industrial

7 http://www. teias.gov. tr/istatistik2010/front%20page%202010-¢icek%20kitap/kguc(1-12)/7.xls
%8 |_aw Number: 4628 Ratification Date: 20.02.2001 Enactment Date: 03.03.2001
 Law Number: 5346 Ratification Date: 10.05.2005 Enactment Date: 18.05.2005
2 |_aw Number: 5627 Ratification Date: 18.04.2007 Enactment Date: 02.05.2007
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establishments, buildings, power generation plants, transmission and distribution
networks and transport, raising energy awareness in the general public, and
utilizing renewable energy sources.

iv. The Forest Law?!; This law defines the borders of “forest lands” and clarifies the legal
details of how these areas shall be used and protected.

V. Environmental Law®: This law came into force in 1983; it considers the environment as a
single domain, aiming not only to prevent and eliminate environmental pollution, but also
to allow the management of land and natural resources in an integrated manner.
According to its basic principles, and as also stated in the Constitution, citizens as well as
the State bear responsibility for the environment protection. Furthermore, this law states
that in all economic activities, every measure should be taken to minimize pollution.?®

Vi. Regulation on procedures and principles of signing the agreement of water resources
utilization to generate electricity for the electricity market®.

Vii. Regulation on Environmental Impact Assessment® The resultant alternatives to the
project as outlined in Step (1a) are in compliance with the applicable laws and
regulations.

Outcome of Step 1b

Mandatory legislation and regulations for each alternative are taken into account in sub-step 1b. Based
on the above analysis, the proposed project activity is not the only alternative amongst the project
participants that is in compliance with mandatory regulations. Therefore, the proposed VER project
activity is considered as additional.

According to the methodology ACMO0002 (Version13.0.0), the baseline scenario is Alternative 3: The
equivalent electricity will be provided by the existing grid-connected power unit (i.e continuation of the
current situation).

Step 2: Investment analysis
The purpose of the investment analysis is to determine whether the proposed project activity is not:
a) The most economically or financially attractive; or
b) Economically or financially feasible, without the revenue from the sale of certified emission
reductions (VCS-VERS).
To conduct the investment analysis, the following Sub-steps were used:

Sub-step 2a- Determine appropriate analysis method

21| aw Number 6831 Enactment Date: 31.08.1956

22 aw Number 2872 Ratification Date: 09.08.1983 Enactment Date: 11.08.1983

Z«Tyrkey’s Environment: a review and evaluation of Turkey’s environment and its stakeholders”, May 2002.
http://www.rec.org/REC/Programs/ExtensionToTurkey/TurkeysEnvironment.pdf

# Official Gazette: #25150, on 26.06.2003

% Official Gazette: #26939, on 17.07.2008
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The “Tool for the demonstration and assessment of additionality” (Version7.0.0) recommends three
analysis methods, namely simple cost analysis (Option 1), investment comparison analysis (Option Il) and
benchmark analysis (Option II).

The proposed Project generates financial and economic benefits through the sales of electricity other
than Voluntary Emissions Reduction (VCS-VER) related income. Therefore the simple cost analysis
(Option I) cannot be taken.

Investment comparison analysis (Option 1) is only applicable to projects where alternatives should be
similar investment projects. As it was stated in Step 1, the alternative baseline scenario of the proposed
project is the continuation of the current situation, where the equivalent electricity will be provided by the
existing power units connected to the national grid. Among the investment comparison analysis (Option I1)
and the benchmark analysis (Option Ill), the benchmark analysis (Option I1l) is preferred.

Sub-step 2b- Option Ill. Apply benchmark analysis

To select or calculate a benchmark with reliable and valid is very difficult in due to the market volatility
(government bond rates etc.), its changes over time and project type has its own characteristics (supply,
demand, price etc.). Institutional capacity is necessary for these calculations. In this regard, the
recognized and accepted widely the calculations (indicators) of international institutions (WB, IMF,
UNCTAD, IFF etc.) can be used as benchmark. Equity IRR used by the World Bank (Sustainable
Development Departments Turkey Country Unit) is 15% for small hydro. This accepted benchmark IRR
provides a more accurate and conservative view of the investment analysis effort. Eventually the applying
benchmark will be 15% for comparison with the equity IRR in this investment analysis of the Murat HEPP
projethG.As is known, there are also benchmarks for other countries in appendix of “guidelines on the
assessment of investment analysis” version 05 in the investment analysis.

As is known, there are also benchmarks for other countries in appendix of “Tool for the demonstration
and assessment of additionality” version 05 in the investment analysis.

When it is seen, the highest benchmark is %18 and the lowest benchmark is %10,5 among the lots of
countries. In this Tool, the benchmark IRR (The expected return on equity) is composed of four elements:
(a) arisk free rate of return; (b) an equity risk premium; (c) a risk premium for the host country; and (d) an
adjustment factor to reflect the risk of projects in different sectoral scopes. All values are expressed in real
terms. Equity IRR used by the World Bank is parallel to the range of IRR in tool.

Sub-step 2c. Calculation and comparison of financial indicators
The parameters needed for calculation of key financial indicators are as follows:

Data Unit
Installed Power 37.221 MW
Plant load factor 46.0% %
Operational hours 4.030 hours
Estimation of annual grid-connected power generation| 150.39 GWh
Total Investment Cost 75,391,877 Us$D
Equity 41,641,877 UsD
Debt 33,750,000 UsbD
Annual Operational Costs 924,604 Us$D
Electricity Selling Price 0.076*° | U$D/kWh

26
http://www-
wds.worldbank.org/external/default/WDSContentServer/WDSP/1B/2009/05/11/000333037 20090511030724/Rendered/PDF/468080PADOP11
21010fficialoUse00nlyl.pdf
27
See Annex 2

*8 According to the valid price regulation the hydroelectric energy price has been set as 7,3 cent$ by the government link as per below :
http://www.enerji.gov.tr/mevzuat/6094/6094 Sayili Yenilenebilir Enerji Kaynaklarinin Elektrik Enerjisi_Uretimi_Amacli_Kullanimina_lliskin
Kanunda Degisiklik_Yapilmasina_Dair_Kanun.pdf However we have conservatively assumed the electricity selling price as 7,6 centS.
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() The cash outflow and costs (investment costs & operation costs)

Total investment cost of Murat Weir and Hydroelectric Power Plant is75,391,877 USD and is itemized as

follows;

Expense items Value (USD)
Construction site facilities $312,500
Road construction $218,750
Diversion Weir and Intake Structure $8,979,360
Transmission Tunnel $16,198,143
Transmission Canal $13,734,994
Forebay $6.318,172
Power House $3.341.526
Penstock $1,878.284
Turbine and Generator $8,460,000
Accessory Equipment $800,000
Other Equipment $400,000
Grid $2,000,000
Energy Transmission Line $1,625,000
Unknown Construction costs (15%) $8,041,026
Survey and Project Cost $1,849,436
Expropriation $1,234,688
TOTAL $75,391,877

Table 4 Basic Parameters for Financial Analysis *°

Operational costs

The OPEX of the project (1,479,366 TL = 924,604 USD) has been taken from the table 9.1 of the feasibility report.
As stated in the feasibility report 1USD=1,6 TL

The cash inflow or income stream

Renewable Energy Law 6094 dated 29/12/2010 says that the price tariff of the electricity generated by
hydro power plants will be applied as 7.3 USD cent per kWh*". However in order to be conservative the

» Ecosystem Marketplace State of the Voluntary Carbon Markets 2011
* Feasibility study Table 8.1
® http://www.tbmm.gov.tr/kanunlar/k6094.html
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price of the electricity generated in Murat HEPP has been taken as 7.6 USD cent per kWh for the
calculation of sales revenues.

Depreciation

Depreciation related to the project, which has been deducted in estimating gross earnings on which tax is
calculated, added back to net profits in line with the suggestion in “Tool for the demonstration and
assessment of additionality”.

We have depreciated the assets of the project according to the Turkish Tax Regulation.*

Interest Expenses and Financial structure

In this project finance, capital structure is 55% debt and 45% equity. 33,750,000 $ is used as loan to
finance this Project.

Equity IRR, Project IRR, VER income and the Benchmark

As is mentioned above, equity IRR has been calculated as 11.44% without considering the carbon
revenue. When benchmark Equity IRR is taken as 15%, the Project is not financially attractive. We
consider 6.00 USD VER Sales Unit Price. When we include the carbon revenues in the cash flows,
equity IRR increases to nearly 12.08% The IRR even with VERs remains lower than the benchmark of
15%. Project IRRs are also 12.58% and 13.19% in turn.

Based on the parameters above, the project IRRs with and without the VCS-VERs sales revenue are
calculated and shown below:

IRR
Without VCS-VERS revenues 11.44%
With VCS-VERSs revenues 12.08%

Table 5: Impact of VCS-VER revenues on the Proposed Project’s Equity IRR.

Table 5 shows that the IRR of the total investment of the proposed project without VCS-VERs sales
revenue is 11.44%, lower than the benchmark IRR of 15 %, which means that the proposed project
activity indeed faces significant financial barriers. Therefore, the project activity is not the most
economically or financially attractive choice of investment.

Sub-step 2d. Sensitivity Analysis
The sensitivity analysis shall show whether the conclusion regarding the financial attractiveness is robust
under reasonable variations in the critical assumptions. According to the additionality tool, only variables,
including the initial investment cost, that constitute more than 20% of either total project costs or total
project revenues should be subject to reasonable variation. For the proposed project, three basic
parameters have been selected as sensitive factors to check out the financial attractiveness:

e Total investment

e Annual operational costs

e Electricity selling revenue

The following table shows the variation of IRR when the three parameters fluctuate from -10% to +10%.

2 http://www.alomaliye.com/aralik_06/vuk 365.pdf (item 45.1.2)
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-10% -5% 0% 5% 10%
Total Investment 12,85 12,11 11,44 10,83 10,28

Annual operational cost | 1154 | 11,49 | 1144 | 1139 | 11,34

Electricity Selling Revenue | 10,06 10,75 11,44 12,13 12,81

Table 6: IRR fluctuation
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Figure 10: IRR fluctuation
Electricity selling price
Scenario $ cent IRR
Price By Law 0,073% 10.90
Conservative 0,076> 11.44
Low Chance 0,080% 12.16

Sensitivity analysis has been carried out for the stated costs and assumptions. It shows that under none
of those scenarios the IRR of the project exceeds the Benchmark.

Bhttp://www.enerji.gov.tr/mevzuat/6094/6094 Sayili Yenilenebilir Enerji Kaynaklarinin Elektrik Enerjisi Uretimi Amacli Kullanimina lliskin
Kanunda Degisiklik Yapilmasina Dair _Kanun.pdf

3 Applicable in economic analysis

% http://www.epdk.gov.tr/documents/10157/beb57880-96f4-4cbf-a781-75239¢52cff
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It is important to mention that only in the cases where the total investment decreases by 22% or the
electricity selling revenue increases by 26%, the IRR of the project without carbon credits exceeds the
equity IRR benchmark of the project. However, both cases are very unlikely to occur..

e Investment cost:
The investment cost was estimated based on the feasibility study. However, the construction contract has
already been signed and it is expected that costs increase rather than decrease due to unexpected
events during construction. Indeed, there have been some changes in the expected construction costs
occurred after it started, ie. : tunnel construction and costs of expropriation.

e Electricity selling revenue:
The electricity selling revenue can increase either by increasing the electricity production or by increasing
the electricity selling price.

Electricity selling prices tend to decrease rather than increasing due to recent policies and explanations
from the government regarding to the nuclear energy investments. Those recent scenarios show that the
current selling prices will be decreased in the future®. This fact can also be seen from the World Bank
Report: Project Appraisal Document on Proposed Loan From Clean Technology Fund (for Turkey) ¥ On
page 63 para 5 the electricity market price for hydro power has been taken as 8 Cent USD per kWh
however the current tariff by the legislation is 7,3 Cent USD.*

Electricity production solely depends on water flow, thus changes in rainfall and also uncertainty of the
effects of global warming are key factors that affect it. Since Turkey is located in the Mediterranean
macroclimate region in the sub-tropical zone, great rainfall variations can be seen between the years.
This causes regional and widespread droughts in various intensities. Thus, drought is one of the main
problems for the project location region of Turkey39

The following map shows that river flows are decreasing according to the long-term average at the
project's location:

% http://www.epdk.gov.tr/documents/10157/beb57880-96f4-4cbf-a781-e75239c52cff
Fhttp://www.wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2009/05/11/000333037_20090511030724/Rendered/PDF/46
8080PADOP1121010fficialoOUse00nly1.pdf

% http://www.tbmm.gov.tr/kanunlar/k6094.html
* http://www.wmo.int/pages/publications/meteoworld/archive/june09/turkey_en.html
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HYDROLOGICAL DROUGHT MAP
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Figure 11: Hydrological drought map of Turkey™®
Thus, it is improbable that the electricity generation will increase.

Moreover, the electricity selling price is also unlikely to increase. In fact, since April 2011 electricity prices
declined. This occurred because the country was on the election process and the negative impact of the
high electricity prices on consumers leaded such a decline. Therefore, it is foreseen that the electricity
prices will only increase to the same value as before April 2011, which is the one used in the investment
analysis.

Outcome of Step 2: The above analysis has demonstrated that the project activity is not the most
economically or financially attractive choice of investment.** Even if the IRR with carbon credits does not
overcome the IRR benchmark, the project developer has chosen to develop the project considering
carbon credits because of the social benefits that it will bring to the area. Indeed, the project owner,
Mehmet Gilnes, is aware of local necessities. Therefore, he decided to develop this project since the
carbon revenue helps to increase the IRR.

It is worth mentioning that in Turkey there are limited incentives to renewable energy investments. In fact,
the only incentive is carbon revenue.

STEP 3 — Barrier analysis

The barrier analysis step has not been applied for the proposed project.

STEP 4 — Common practice analysis

Murat HEPP is a privately developed and owned hydro energy power production plant project with the
installed power of 37,22 MW,. It is a channel type hydro power plant having two separate power
production centers Murat | and Murat Il downstream the same diversion weir which share the same
EMRA license and the project start date is November 2009.

“° http://www.wmo.int/pages/publications/meteoworld/archive/june09/turkey_en.html
“L All financial data and calculations will be provided to the DOE.
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According to the latest guideline (EB 65 Report Annex 21”Tool for the demonstration and
assessment of additionality” ) for common practice analysis we took the following values to determine
the Np;; The project boundary is the whole country ,Turkey, within this boundary the power production
units that are having installed power within the range of 18,61 MW, — 55,83 MW, (+/- 50%)

The Annex-1 (EK-1) of TURKISH ELECTRICAL ENERGY 10-YEAR GENERATION CAPACITY
PROJECTION (2010 — 2019) REPORT®* pages 85-97 gives the breakdown of the Turkish Electricity
Generation Plants by plant type, fuel type and ownership as of 2009 year end and there have been total
447 power production plants in Turkey.

After studying this document in the attached Excel table® all the plants that fall into the given interval
count N, =64 plants (the plants that are CDM registered have been excluded, the list of these plants are
in the attached lists ***°). And further study on these 64 plants showed us that only 15 plants are having
private energy production license and using hydro power technology.

INSTALLED POWER
NO | PLANT NAME MW Owner Fuel Type
1 |HOPA 50,00 EUAS F.OIL
2 | SOMA A 44,00 EUAS+PARTNER | LIGNITE
3 | ALMUS 27,00 EUAS HYDRO
4 | CAMLIGOZE 32,00 EUAS HYDRO
5 | KAPULUKAYA 54,00 EUAS HYDRO
6 | KARACAOREN-1 32,00 EUAS HYDRO
7 | KARACAOREN II 46,40 EUAS HYDRO
8 | KEMER 48,00 EUAS HYDRO
9 | MANAVGAT 48,00 EUAS HYDRO
10 | TORTUM 26,20 EUAS HYDRO
11 | YENICE 37,90 EUAS HYDRO
12 | KEPEZ I-1I 32,40 EUAS HYDRO
13 | SANLI URFA 51,80 EUAS HYDRO
14 |HAZAR 1-2 30,10 TOR HYDRO
15 | AKDENIZ SEKA (Silifke) 20,00 AUTOPRODUCER | F.OIL
16 | MOPAK (Dalaman) 26,20 AUTOPRODUCER | F.OIL
17 | SUPER FiLM (G.Antep) 25,30 AUTOPRODUCER | F.OIL
18 | TUPRAS IZMIR (ALIAGA RAF.) |44,00 AUTOPRODUCER | F.OIL
19 | TUPRAS (Orta Anadolu-Kirikkale) | 34,00 AUTOPRODUCER | F.OIL
20 | KARDEMIR 35,00 AUTOPRODUCER | COAL
MENDERES TEKS. (AKCA
21 | ENERIJI) 18,70 AUTOPRODUCER | NAPHTA
KALESERAMIK
22 | (Can.seramik+Kalebodur) 21,60 AUTOPRODUCER | N.GAS
23 | KARTONSAN (izmit) 24,00 AUTOPRODUCER | N.GAS
24 | MARMARA PAMUK 43,70 AUTOPRODUCER | N.GAS
25 | TUPRAS ALIAGA 24,70 AUTOPRODUCER [ N.GAS
26 | YILDIZ SUNTA (K6sekoy) 27,80 AUTOPRODUCER | N.GAS
PRIVATE
27 | BATICIM ENERIJI (AK ENERJi) | 45,00 PRODUCER N.GAS
PRIVATE
28 | ALIAGA Cakmaktepe Enerjl 34,80 PRODUCER N.GAS
PRIVATE
29 | AYEN OSTIM 41,00 PRODUCER N.GAS
PRIVATE
30 | BIL ENERIJI (Ankara) 36,60 PRODUCER N.GAS
PRIVATE
31 | CAM IS ELEKTRIK (B.Karngtiran) | 32,90 PRODUCER N.GAS
32 | CERKEZKOY ENERIJI 49,20 PRIVATE N.GAS

* http://www.teias.gov.tr/projeksiyon/KAPASITE%20PROJEKSIYONU%202010.pdf
** MURAT HEPP Common Practice analysis.xls

* VCS database report-TURKEY

* GS database report-TURKEY
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PRODUCER
PRIVATE
33 | GLOBAL ENERIJI (PELITLIK) 20,30 PRODUCER N.GAS
PRIVATE
34 | GUL ENERIJI 24,30 PRODUCER N.GAS
PRIVATE
35 | KEN KiPAS KAREN ELEKTRIK | 41,80 PRODUCER N.GAS
PRIVATE
36 | KAREGE ARGES 43,60 PRODUCER N.GAS
PRIVATE
37 | NUH ENERIJI 1 (Nuh Cimento) 38,00 PRODUCER N.GAS
PRIVATE
38 | SONMEZ ELEKTRIK 34,90 PRODUCER N.GAS
SAHINLER PRIVATE
39 | ENERJI(CORLU/TEKIRDAG) 26,00 PRODUCER N.GAS
PRIVATE
40 | ZORLU ENERJI (Sincan) 50,30 PRODUCER N.GAS
PRIVATE
41 | AKSA ENERIJI (Hakkarl) 24,00 PRODUCER F.OIL
PRIVATE
42 | HABAS (izmir) 36,00 PRODUCER F.OIL
PRIVATE
43 | KIZILTEPE 34,10 PRODUCER F.OIL
PRIVATE
44 | PS3-A -2 (IDIL) 24,40 PRODUCER F.OIL
SILOPI ELEKT.URETIM PRIVATE
45 | ESENBOGA 44,80 PRODUCER F.OIL
PRIVATE
46 | SIIRT 25,60 PRODUCER F.OIL
PRIVATE
47 | AKCAY 28,80 PRODUCER HYDRO
PRIVATE
48 | BEREKET ( DALAMAN) 37,50 PRODUCER HYDRO
PRIVATE
49 | BEREKET (MENTAI) 39,90 PRODUCER HYDRO
PRIVATE
50 | CINDERE DENIZLI 19,10 PRODUCER HYDRO
DAREN HES (SEYRANTEPE PRIVATE
51 | BARAIJI) 49,70 PRODUCER HYDRO
PRIVATE
52 | ENERJI-SA BIRKAPILI 48,50 PRODUCER HYDRO
PRIVATE
53 | ESEN-II (GOLTAS) 43,40 PRODUCER HYDRO
HiDRO KONTROL YUKARI PRIVATE
54 | MANAHOZ 22,40 PRODUCER HYDRO
PRIVATE
55 | KALEN ENER. (KALEN I-I1) 31,30 PRODUCER HYDRO
PRIVATE
56 | PAMUK (Toroslar) 23,30 PRODUCER HYDRO
SARMASIK I HES (FETAS PRIVATE
57 | FETHIYE ENERIJI) 21,00 PRODUCER HYDRO
SARMASIK II HES (FETAS PRIVATE
58 | FETHIYE ENERIJI) 21,60 PRODUCER HYDRO
PRIVATE
59 | TUM EN. PINAR 30,10 PRODUCER HYDRO
PRIVATE
60 | KUZGUN ZORLU 20,90 PRODUCER HYDRO
PRIVATE
61 | MERCAN ZORLU 20,40 PRODUCER HYDRO
ALIZE ENERJI (SARIKAYA PRIVATE
62 | SARKQOY) 28,80 PRODUCER WIND
v3.1
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PRIVATE

63 | BORASKO BANDIRMA 45,00 PRODUCER WIND
PRIVATE

64 | GURMAT EN. 47,40 PRODUCER GEOTHERMAL

Table 7 N all plants

Among these 15 privately owned hydro plants 2 of them have been built by the government and then
been sold out to a private company under privatization process, 6 of them have been built under Auto
producer agreement and then converted to private production license, 1 of them has been developed by
a government entity “State Hydraulic Works (DSI) " and then sold out to private company with a bidding
process.

PROJECT DEVELOPMENT ENTITY

Simil
Installed Fuel Project | JUSTIFICATION | ENTITY | arity
NR | PLANTNAME | oo er Mw | Type | OWner Type SOURCE TYPE | chec
http://www?2.dsi.g | AUTOP
1 AKCAY 28,80 HYODR PESB/SEER Erri‘e;%;" ov.tr/skatablo/Ta | RODUC
9 blol.htm ER
http://www?2.dsi.g | AUTOP
BEREKET ( HYDR | PRIVATE
2 DALAMAN) 37,50 o PRODUCER Energy | ov.tr/skatablo/Ta | RODUC
blol.htm ER
http://www?2.dsi.g | AUTOP
BEREKET HYDR | PRIVATE
3 39,90 Energy | ov.tr/skatablo/Ta | RODUC
(MENTAS) (0] PRODUCER blol_htm ER
http://www?2.dsi.g
ov.tr/skatablo/Ta
. blo4.htm ;
CINDERE HYDR | PRIVATE | Energy+lr T DSI
4 P 19,10 2 http://www?2.dsi.g
DENIZLI (0] PRODUCER | rigation ov tr/bolae/dsi21/ (gov.)
denizli.htm#cinde
re
DAREN HES http://www?2.dsi.g | AUTOP
5 | (SEYRANTEPE 49,70 HYCI)DR P;CR)B/S(-I:-ER Energy | ov.tr/skatablo/Ta | RODUC
BARAJI) blol.htm ER
; http://www?2.dsi.g | AUTOP
ENERJI-SA HYDR | PRIVATE
6 BIRKAPILI 48,50 o PRODUCER Energy | ov.tr/skatablo/Ta | RODUC
blol.htm ER
http://www?2.dsi.g | AUTOP
ESEN-II HYDR | PRIVATE el s )
7 z 43,40 Energy | ov.tr/skatablo/Ta | RODUC
(GOLTAS) (0] PRODUCER blol_htm ER
HIDRO ) .
8 KONTROL 22,40 HYDR | PRIVATE Ener rc])t\t t.r//m%'lgls'll:a PRIVAT Y
YUKARI ' O | PRODUCER oy st | E
MANAHOZ —_
http://www?2.dsi.g
KALEN ENER. HYDR PRIVATE PRIVAT
9 (KALEN I-I1) 31,30 o PRODUCER Energy | ov.tr/skatablo/Ta E Y
blo3.htm
http://www?2.dsi.
PAMUK HYDR | PRIVATE PRIVAT
10 (Toroslar) 23,30 o PRODUCER Energy | ov.tr/skatablo/Ta E Y
blol.htm
SARMASIK | .
p: .dsi.g
11 HES (FETAS 21,00 HYDR | PRIVATE Ener Zt\t tr///;,\l:\gglﬁlg/s'll'a PRIVAT Y
FETHIYE ’ O | PRODUCER oy Soros it E
ENERJI) —
12 | SARMASIKIII 21,60 HYDR PRIVATE Energy | http://www2.dsi.g | PRIVAT Y
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TUM EN. HYDR PRIVATE PRIVAT
13 PINAR 30,10 o PRODUCER Energy ov.trt/;ggtﬁttr)#o/Ta E Y

: .dsi.
KUZGUN HYDR | PRIVATE | Energy+ir | DUR//Www2.dsi.g | PRIVAT

14 ZORLU 20,90 o PRODUCER | rigation ov.tréfkatablolTa IZATIO
0l.htm N
http://www.0ib.go PRIVAT
15 MERCAN 20.40 HYDR | PRIVATE | Energy+Ir | v.tr/tedas/ankara IZATIO
ZORLU ' (0] PRODUCER | rigation dogal_electric.h N
tm

Table 8 Similar Projects

So; 2+6+1= 9 and 15 -9 =6. Thus only 6 units among 15 units are similiar to the proposed project
activity MURAT HEPP.

After the above given analysis we are left with 64-6=58 of units among 64 are different than MURAT
HEPP by technology, ownership, fuel type, legal origin and project development entity(government
support). That is ; Ngi¢ = 58

Applying the common practice analysis formulation which was given in the above mentioned tool as
follows;

Calculate factor F=1-Ndiff/Nall representing the share of plants using technology similar to the technology
used in the proposed project activity in all plants that deliver the same output or capacity as the proposed
project activity. The proposed project activity is a common practice within a sector in the applicable
geographical area if both the following conditions are fulfilled:

(a) the factor F is greater than 0.2, and
(b) Nall-Ndiff is greater than 3.

F=1- (Ndiff / N ) = F=1- (58/64) = F=1-091 => F=0,09
0,09 is not greater than 0,2
So MURAT HEPP project is not a common practice

Impact of VCS-VER income

This section has clearly explained how the approval of the project as a VCS activity, and the attendant
benefits and incentives derived from the project activity, will alleviate the barriers illustrated above, and
thus enable the project to be undertaken.

As explained before, the financial benefit from the revenue obtained by selling the CO, emissions
reductions, together with the social benefits derived from the project has been one of the key issues
encouraging investment in the proposed project activity.

2.6 Methodology Deviations

N/A
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3 QUANTIFICATION OF GHG EMISSION REDUCTIONS AND REMOVALS

3.1 Baseline Emissions

The baseline scenario is defined as the consolidation of electricity delivered to the grid by the project
activity and electricity generated by the operation of grid-connected power plants in Turkey and electricity
produced by the new generation sources as reflected in the combined margin (CM) calculations
described in the “Tool to calculate the emission factor for an electricity system, version 3.0.0.

This tool provides procedures to determine the following parameters:

Parameter Unit Description

EFgrig.cmy tCO,/MWh Combined margin CO, emission factor for the project electricity system
in yeary

EFgriaamy tCO,/MWh Build margin CO, emission factor for the project electricity system
in yeary

EFgrig.omy tCO,/MWh Operating margin CO, emission factor for the project electricity system
in yeary

The emission factor is determined as follows; a combined margin (CM), combining the operating margin
(OM) and build margin (BM) according to the procedures prescribed in the “Tool to calculate the Emission
Factor for an electricity system, version 3.0.0.” by six steps;

Step 1: Identification of the relevant electricity system

v3.1
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Figure 12

According to the “Tool to calculate the emission factor for an electricity system, ver. 3.0.0.” , a project
electricity system should be defined by spatial extent of the power plants that are physically connected
through transmission and distribution lines to the project activity and that can be dispatched without
significant transmission constraints. Hence, the project electricity system comprises of the Murat HEPP
project and all power plants attached to the Interconnected Turkish National Grid.

A connected electricity system, e.g. national or international is defined as electricity that is connected by
transmission lines to the project electricity system. For the case of the project “the project electricity
system” and “the connected system” are the same. As also confirmed by TEIAS (Turkish Electricity
Transmission Company Inc.), the Turkish transmission system is interconnected.*’ Hence, the connected
electricity system comprises of the Murat HEPP and all power plants connected to the Interconnected
Turkish National Grid.

In addition to this, since DNA in the host country did not publish a delineation of the project electricity
system and connected electricity system, the suggested criteria at “Tool to calculate the emission factor
for an electricity system, ver. 3.0.0.” shall be examined. The following criteria can be used to determine
the existence of significant transmission constraints:

1. The transmission line is operated at 90% or more of its rated capacity during 90% percent or more of
the hours of the year.

4 http://www.teias.gov.tr/FaaliyetRaporlari.aspx (2010)
* http://www.teias.gov.tr/FaaliyetRaporlari.aspx (2010)
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2. 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;

Since there is no published data on capacity usage of transmission lines, the first criterion “The
transmission line is operated at 90% or more of its rated capacity during 90% percent or more of the
hours of the year.” could not be proved.

Besides, in Turkey, no spot electricity market is available, as suggested in the second criterion. Hence,
this criterion is not viable as well.

As suggested in “Tool to calculate the emission factor for an electricity system, ver. 3.0.0”, “if these
criteria do not result in a clear grid boundary, use a regional grid definition in the case of large countries
with layered dispatch systems (e.g. provincial / regional / national).” However, there are no layered
dispatch systems in the host country-Turkey. As a result the national grid was used as the project
electricity system. Hence, the estimation of OM (Operating Margin) and

BM (Built Margin) are based on the definition of the Turkish electricity network as one single
interconnected system.

Electricity transfers from connected electricity systems to the project electricity system are defined as
electricity imports and electricity transfers to connected electricity systems are defined as electricity
exports.

For the purpose of determining the build margin emission factor, the spatial extend is limited to the project
electricity system, except where recent or likely future additions to transmission capacity enable
significant increases in imported electricity.

For the purpose of determining the operating margin emission factor, 0 t CO2e/MWh is used as the CO2
emission factor for net electricity imports (EF grid, import, y) from a connected electricity system within the
same host country. Electricity exports should not be subtracted from the electricity generation data used
for calculating and monitoring the electricity.

Step 2: Choose whether to include off-grid power plants in the project electricity system

According to the “Tool to calculate the emission factor for an electricity system, ver. 3.0.0.” project
participants may choose between the following two options to calculate the operating margin and build
margin emission factors.

Option I: Only grid power plants are included in the calculation.
Option IlI: Both grid power plants and off-grid power plants are included in the calculation.

For the proposed project, Option | is selected and only grid power plants are included in the calculation.
Step 3: Selection of an operating margin (OM) method

The simple OM emission factor is calculated as the generation-weighted average CO2 emissions per unit
net electricity generation (tCO2/MWh) of all generating power plants serving the system, not including
low-cost / must-run power plants / units.

According to the “Tool to calculate the emission factor for an electricity system, ver. 3.0.0.”, in calculating
the operating margin (EFgrid, OM, y), project developers have the option to select from four potential
methods:

(a) Simple OM, or
(b) Simple adjusted OM, or
(c) Dispatch Data Analysis OM, or
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(d) Average OM.

Options (b) and (c) are not preferred due to the scarcity of data for Turkey. Option (d) is not preferred
since low-cost/must run resources do not constitute more than 50% of total grid generation. As described
in the tool, the Simple OM (&) can only be used if low-cost/must run resources constitute less than 50% of
total grid generation in: 1) average of the five most recent years, or 2) based on long-term averages for
hydroelectricity production.

Low-cost/must run resources include hydro, geothermal, wind, low-cost biomass, nuclear and solar
generation which are defined as power plants with low marginal generation costs or power plants and
dispatched independently of the daily or the seasonal load of grid. There is no indication that coal is used
as a must-run and no nuclear energy plants are located in Turkey. The following table shows the share of
low-cost/must-run production for the last 5 years. The lowcost/ must run resources constitute less than
50% of total grid generation in average of the five most recent years, 21,43%. Therefore the requirements
for the use of the Simple OM calculations (option a) are satisfied.

Electricity Gene. (GWh)/ Year 2006 2007 2008 2009 2010
Thermal Total 131835.10 | 155196.17 164139.30 156923.44 155827,60
Hydro+Geothermal+Wind Total 44464.70 36361.92 34278.70 37889.47 55380.1
Turkey's Total 176299.80 | 191558.09 198418.00 194812.92 211207,7
Share of low-cost/must-run 25,22 18.98 17.28 19.45 26.22
production
Average share (%) 21.43

Table 9 Total electricity generation and from low-cost/must run resources (2006-2010)

According to the “Tool to calculate the emission factor for an electricity system, ver. 3.0.0.” it
is allowed to select one of the options below;

e Ex ante option: If the ex-ante option is chosen, the emission factor is determined once at the
validation stage, thus no monitoring and recalculation of the emission factor during the crediting
period is required. For grid power plants, a 3-year generation-weighted average, based on the
most recent data available at the time of submission of the CDM-PDD to the DOE for validation,
without requirement to monitor and recalculate the emissions factor during the crediting period.

e Ex post option: For ex post option, the emission factor is determined for the year in which the
project activity displaces grid electricity, requiring the emission factor to be updated annually
during monitoring. The year, in which the project activity displaces grid electricity, requiring the
emissions factor to be updated annually during monitoring.

For this proposed project the ex-ante option is selected. Data for calculating the three year average is
obtained from the period 2008 - 2010 which are the most recent data available at the time of preparation
of the VCS VER PDD.

Step 4: Calculation of the operating margin emission factor according to the selected
method.

The simple OM may be calculated by using;

Option A: Based on the net electricity generation and a CO2 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.

v3.1
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Option B can only be used if; (1) no necessary data for option (A), (2) only nuclear and renewable power
generation are considered as low-cost/must-run power sources and the quantity of electricity supplied to
the grid by these sources is known, (3) off-grid power plants are not included in the calculation.

For the project in question, Option B is preferred since,

Electricity generation and CO2 data for individual power units are not available.

Only renewable power generation are considered as low cost/must run resources.

Off-grid power plants are not included in calculations.

The fuel consumption of different fuel type data for power plants/ units are available in the official
source, TEIAS.

Under Option B, the simple OM emission factor 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 fuel type(s), and total fuel consumption of the project electricity system, and OM simple is
determined as follows;

S (FC,, xNCV,, xEF,, )

EF -

grid, OMsimple, v - ‘
EG,

Where:

Simple operating margin CO, emission factor in year y (tCO,/MWh)

EI:grid,OMsimpIe,y

FCi'y = Amount of fossil fuel type i consumed in the project electricity system in
year y (mass or volume unit)

NCVi,y = Net calorific value (energy content) of fossil fuel type i in year y
(GJ / mass or volume unit)

EFcoz,iy = CO, emission factor of fossil fuel type i in year y (tCO,/GJ)

EGy = 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

Yy = The three most recent years for which data is available at the time of

submission of the CDM-PDD to the DOE for validation (ex ante option)
on data vintage in step 3.

The subscript m refers to the power plants/units delivering electricity to the grip, not including Low-cost /
must-run power plants/units, and including electricity imports to the grid - electricity imports should be
treated as one power plant m -.

In order to calculate the OM, the net electricity generated and delivered to the grid by all sources
excluding the low-cost/must run resources is required. However, net generation national data is only
available for total of power sources. Due to this fact, the internal consumption ratio is used to identify the
net electricity generation by thermal sources. The difference of low-cost/must-run generation and supplied
to grid amount is the generation by thermal sources.
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The internal consumption of thermal plants is determined by means of ratio. The electricity generation by
thermal power plants excluding internal consumption gives the net generation excluding low-cost/must-
run is as follows in Table 12, the EGy is calculated by multiplying the “gross electricity generation by
thermal power plants” by “net/gross ratio” and adding the “imported electricity”.

Electricity Supplie ) Net generation
Generatio dto I;:ljvstcf?jrt]/ Thermal (-) low-cost/ must- Import (CES(\;JV?]/)
n (GWh) grid run
189761.
2008 9 34278.70 164139.3 156978.6 789.40 157,768.028
2009 106519 | 37889.47 | 156923.4 150323.4 812.00 151,135.388
2010 203546' 55380.1 155827.6 149806.0 1143.81 150,949.837
459,853.25

Table 10 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 (GWh)*

Total Fuel Consumption

Total Emissions

Fuel Type 2008-2010 2008-2010
(Tonne , 1000m3 for gas)* (tCO,)
gggfj\‘;g';;ﬁgfe"”ed 20,310,888 41,951,665
Lignite 186,684,030 115,302,396
Fuel Oil 4,659,474 14,041,053
Diesel Oil 332,417 1,028,378
LPG 111 318
Naphta 31,823 89,500
Natural Gas 64,369,089 129,543,267
Total 301,956,576

Table 11 Total Emissions from fuels consumed in Thermal Power Plants 2008-2010°

EFgrid,omsimple,y = 301,956,576 / 459,853,267.75 = 0.657 tCO,e/MWh

STEP 5 Identifying the group of power units to be included in the build margin

*® http://www.teias.gov.tr/istatistik2010/front%20page%202010-cicek%20kitap/uretim%20tuketim(22-45)/35(75-10).xls

49 http://www.teias.gov.tr/ T%C3%BCrkiyeElektrik%C4%BO0statistikleri/istatistik2010/front%20page%202010-
%C3%A7i%C3%A7ek%20kitap/yak%C4%B1t46-49/47 .xIs
%0 EF calculation excel study, OM worksheet
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According to the tool, 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.

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.

Option 1 has been chosen. Therefore, for the first crediting period, the build margin emission
factor has been calculated ex ante based on the most recent information available on units
already built for sample group m at the time of PDD submission to the DOE for validation.

Capacity additions from retrofits of power plants should not be included in the calculation of the
build margin emission factor. The sample group of power units m used to calculate the build
margin should be determined as per the following procedure, consistent with the data vintage
selected above:

(a) ldentify 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.unis) and determine
their annual electricity generation (AEGsgrs.units, i MWh);

(b) Determine the annual electricity generation of the project electricity system, excluding power
units registered as CDM project activities (AEGy, 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) (SET:50%) and determine
their annual electricity generation (AEGsgt-220%, in MWh);

(c) From SETs.nits and SET=220% select the set of power units that comprises the larger annual
electricity generation (SET sampie);

Identify the date when the power units in SETs.mpe Started to supply electricity to the grid. If
none of the power units in SETs.mpie Started to supply electricity to the grid more than 10 years
ago, then use SETsampie t0 calculate the build margin. Ignore steps (d), (e) and (f).

As per above, the SET.mpe Used to calculate the BM has been chosen, using the power plant
capacity additions in the electricity system that comprises 20% of the most recently added
system generation since SETs:y annual electricity generation is higher than SETs js.
Moreover, none of the the power units in SETsampie Started to supply electricity to the grid more
than 10 years ago. Therefore, steps (d), (e) and (f) have been ignored.
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EF CO, (t CO,/ GJ )

Sub-Bituminous Coal | Lignite | Fuel-oil | Diesel-oil | LPG | Naphtha | Natural Gas
0.995 0.999 | 0.775 0.949 0.493| 0.554 0.425

Table 12 Average CO, emission factor by fuel types (tCO2/Gj)
The recent capacity additions were obtained from TEIAS website.

The following table shows the capacity additions between 2006 and 2010 (excluding the CDM
registered projects) which are considered in BM calculation.

Electricity generation EFE EL Emission by
. " ,EL,m,y
Fuel Type capacity addition (tCO,/MWh) source
(MWh) 2 (tCOy)
Coal 10,025,000 0.995 9,976,622
Lignite 6,675,000 0.999 6,667,665
Fuel QOil 3,355,000 0.775 2,600,197
Diesel oll 0 0.949 -
LPG 0 0.493 -
Naphtha 0 0.554 -
Natural Gas 20,945,685 0.425 8,906,814
Renewables and wastes 0 0.000 -
Solid 0 0.000 -
total Renewables 2,784,028 0.000 -
TURKEY'S TOTAL 43,784,713 28,151,298

Table 13 Total capacity additions considered in the BM emission factor calculation (2006-
2010)

The build margin emissions factor is the generation weighted average emission factor

(tCO./MWNh) of all power units m during the most recent year y for which power generation data
is available, calculated as follows:

X, EG,, X EF,

EF, im0y = =
grid,BM
2o EG, ,
Where:
EFgriaamy =Build margin CO, emission factor in year y (tCO,/MWh)
EGny =Net quantity of electricity generated and delivered to the grid by

power unit m in year y (MWh)
EFe myCO, =Emission factor of power unit m in year y (tCO,/MWh)
m =Power unit included in the build margin
y =Most recent historical year for which power generation data is available

Based on the capacity additions in 2006-2010
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the calculated Build Margin is ;

EFgria vy = 28,151,298 (tCO,) / 43,784,713 MWh = 0.643 tCO,/MWh

STEP 6- Calculate the combined margin (CM) emissions factor

The calculation of the combined margin (CM) emission factor (EFgyiq.cm,y) iS based on one of the
following methods:

(a) Weighted average CM; or
(b) Simplified CM.

The weighted average CM method has been preferred. Therefore, the combined margin
emissions factor is calculated as follows:

EFgrid,CM,y = EI:grid, oM,y X WOM + EI:grid, BM,y X WBM

EF g, Bmy Build margin CO, Mission factor in year y (tCO,/MWh)

EF grig.omy Operating margin CO, Mission factor in year y (tCO,/MWh)

W owm Weighting of operating margin emission factor (%)

W gy Weighting of operating margin emission factor (%)
For all other projects (that are not wind and solar power generation project activities), the
following default values should be used: Wqoy = 0.5 and Wgy = 0.5 for the first crediting period,
and Woyn = 0.25 and Wgy = 0.75 for the second and third crediting period
Therefore the combined emission factor is calculated as

EFgria.cmy = (0,657x0,5) + (0,643%0,5) = 0.65 tCO,/MWh

Project emissions

According to the methodology, the project emissions shall be accounted using the following equation:

PEy = PEEF,y+ PEGp'y"' PEHp'y

Where:

PE, Project emissions in year y (tCO»e/yr)

PEgey Project emissions from fossil fuel consumption in year y (tCO,/yr)

PEgp,y Project emissions from the operation of geothermal power plants due to the release of
non-condensable gases in year y (tCOe/yr)

PEup,y Project emissions from water reservoirs of hydro power plants in year y (tCO,e/yr)

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

ERy = BEy - PEy - LEy
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Where:

ERYy : Emission reductions in year y (tCO2e/yr)
BEy : Baseline Emissions in year y (tCO2el/yr)
PEy : Project Emissions in year y (tCO2el/yr)
LEy : Leakage Emissions in year y (tCO2elyr)

As demonstrated above, PEy and LEy values are “0” for the proposed project activity.
Therefore ERy is equal to BEy.

As aresult;
ERy = BEy , and BEY = EGgaciity X EFgria,cmy SO,

ERy = 150.39 (MWh/yr) x 0.65 (tCO2e/MWh)
ERy = 97,754 tCO2elyr

3.2 Project Emissions

According to the methodology, the project emissions shall be accounted using the following equation:

PEy = PEEF,y+ PEGp'y"' PEHp'y

Where:

PE, Project emissions in year y (tCO.e/yr)

PEgry Project emissions from fossil fuel consumption in year y (tCO./yr)

PEcp, Project emissions from the operation of geothermal power plants due to the release of
non-condensable gases in year y (tCOe/yr)

PEup,y Project emissions from water reservoirs of hydro power plants in year y (tCO.e/yr)

PEFF,y and PEGP,y are both irrelevant with the project activity and therefore assumed “0” as the
proposed project activity is a new grid-connected run-off-river hydro power plant.

Fossil fuel consumption (PEgg,)

The project internal annual consumption is 1,728 MWh for Murat | and 1,512 MWh for Murat Il, totalizing
3,240 MWh. This consumption will be satisfied from the self electricity generation when the plants are in
operation or from the grid when both plants are not operating. However, this will rarely occur. Therefore:
PEgrry = 0 According to the methodology, the project emissions shall be accounted using the following
equation:

PEy = PEEF,y+ PEGp,y+ PEHp,y

Where:
PE, Project emissions in year y (tCO.elyr)
PEgry Project emissions from fossil fuel consumption in year y (tCO,/yr)
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PEce,y Project emissions from the operation of geothermal power plants due to the release of
non-condensable gases in year y (tCOe/yr)

PEup,y Project emissions from water reservoirs of hydro power plants in year y (tCO.e/yr)

Emissions of non-condensable gases from the operation of geothermal power plants (PEgp,)
Since the project activity does not involve the operation of a geothermal power plant,

PEpry: 0

Emissions from water reservoirs of hydro power plants (PEgp,)

For hydro power project activities that result in new single or multiple reservoirs and hydro power project
activities that result in the increase of single or multiple existing reservoirs, project proponents shall
account for CH4 and CO2 emissions from the reservoirs, estimated as follows:

(a) If the power density of the single or multiple reservoirs (PD) is greater than 4 W/m2 and less than
or equal to 10 W/m2

 EF,,-TEG,
Y1000

PE.p

or equal to 10 W/m2

(b) If the power density of the project activity (PD) is greater than 10 W/m2 : PEHP,y =0

The power density of the project activity (PD) is calculated as follows:

PD= CHP By Cap EBL

Ap; — Ay

Where:

PD = Power density of the project activity (W/m®)

Cape, = Installed capacity of the hydro power plant after the implementation of the project
activity (W)

Capg, = |Installed capacity of the hydro power plant before the implementation of the project
activity (W). For new hydro power plants, this value is zero

Ao, = Area of the single or multiple reservoirs measured in the surface of the water, after the
implementation of the project activity, when the reservoir is full {m®)

Bz = Area of the single or multiple reservoirs measured in the surface of the water, before

the implementation of the project activity, when the reservair is full (m?). For new

reservoirs, this value is zero

For the proposed project activity;
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The project activity is a Greenfield run-of-river hydropower project. The water is diverted using a
diversion wall structure to power canal and then to the powerhouse. The water will be fed back to river
through the tailrace canal. The diversion structure results in a regulation pond with a surface area of
640,471.91 m°.

Cape, =19,280,000 W

Capg, =0(The pmjzect is a new hydro power plant)
Ay =214,825 m

AgL =0 (The project is a new hydro power plant)

PD = (37,221,000 — 0)/ (640,4713.91 — 0) = 58.11 W/m?

Therefore;

Since the Power Density of the Project is greater than 10 W/m? PEy is assumed to be 0 as suggested in
ACMO0002 / Version 13.0.0

Hence option (b) above should be applied and PEHP,y =0
As a result, the project emissions for MURAT HEPP is determined as zero.

Baseline emissions

Baseline emissions include only CO2 emissions from electricity generation in fossil fuel fired power plants
that are displaced due to the project activity. The methodology assumes that all project electricity
generation above baseline levels would have been generated by existing grid-connected power plants
and the addition of new grid-connected power plants. The baseline emissions are to be calculated as
follows:

BEr= EGP_J,. X EFgrid CM.y

Where:

BE, = DBaseline emissions in year y (tC0./yr)

EGay = Quantity of net electricity generation that is produced and fed into the grid as a result
of the implementation of the COM project activity in year v (MWhdyr)

EF gra.cmy = Combined margin CO. emission factor for gnd connected power generation in year v

calculated using the latest version of the “Tool to calculate the emission factor for an
electricity system” (tCO2/MWh)

Calculation of EGPJ,y

The calculation of EGPJ,y is different for:
(a) greenfield plants,

(b) retrofits and replacements; and

(c) capacity additions.

Since Murat HEPP is a greenfield project we consider only option (a) and the calculation is as follows.
Greenfield renewable energy power plants If the project activity is the installation of a new grid-connected

renewable power plant/unit at a site where no renewable power plant was operated prior to the
implementation of the project activity, then:

v3.1 42



VERIFIED

VCS |G PROJECT DESCRIPTION: vCs Version 3

EGPi ¥ EGfaaIrry

Where:

EGsy = Quantity of net electricity generation that is produced and fed into the gnd as a result
of the implementation of the COM project activity in year y (MWhiyr)

EGracury = Quantity of net electricity generation supplied by the project plant/unit to the grid in

vear y (MWhiyr)
Therefore, the expected baseline emission for the full year production of the project is:

BEy = 0.65 (tCO2/MWh) x (150.39 (MWh/yr) — 0) = 97,754 (tCO2/yr)

MURAT HES SAOAS ELERTARS ST
SE TICINET LRMruD JROETE

—— —

Figure 13 Surface Area

PD= 37,221,000W/ 640,471.91 m?= 58.11 W/m?

PD> 4 W/m>.

3.3 Leakage

No leakage emissions are considered. The main emissions potentially giving rise to leakage in the
context of electric sector projects are emissions arising due to activities such as power plant construction
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and upstream emissions from fossil fuel use (e.g. extraction, processing and transport). These emissions
sources are neglected.

3.4 Summary of GHG Emission Reductions and Removals

Years Estimated | Estimated Estimated Estimated net
baseline | project leakage GHG emission
emissions | emissions or emissions reductions or
or removals (tCO.e) removals
removals | (tCO.e) (tCO2e)
(tCO.e)

October 2012 — 31
December 2012 24,439 0 0 24,439
2013 97,754 0 0 97,754
2014 97,754 0 0 97,754
2015 97,754 0 0 97,754
2016 97,754 0 0 97,754
2017 97,754 0 0 97,754
2018 97,754 0 0 97,754
2019 97,754 0 0 97,754
2020 97,754 0 0 97,754
2021 97,754 0 0 97,754
01 January 2022 —
30 September 73,316 0 0 73,316
2022
Total 977,540 0 0 977,540
4 MONITORING
4.1 Data and Parameters Available at Validation
v3.1
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Data / Parameter: EGy
Data unit: GWh
Description: Net electricity generated and delivered to the grid by all

power sources serving the system, excluding low-cost/must-
run units/plants, in year y

Source of data used:

Annual development of installed capacity and generation in
Turkey
http://www.teias.gov.tr/istatistik2010/front%20page%202010-
cicek%20kitap/kgucunkullanim(13-21)/13.xls

Value applied:

Table 12

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

According to “Turkish Statistics Law and Official Statistics
Program” TEIAS, Turkish Electricity Transmission Company
is the official source for the related data, hence providing the
most up-to-date and accurate Information available.

Any comment:
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Data / Parameter:

FCi,y

Data unit:

m3 / tons (m3 for gaseous fuels)

Description:

Amount of fossil fuel consumed in the project electricity system by
generation sources in year y

Source of data used:

TEIAS (Turkish Electricity Transmission Company)

Fuels consumed in thermal power plants in Turkey by the electric
utilities for year y
http://www.teias.gov.tr/istatistik2010/front%20page%202010-
cicek%20kitap/uretim%20tuketim(22-45)/40(06-10).xlIs

Value applied:

Table 11

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

According to “Turkish Statistics Law and Official Statistics Program”
TEIAS, Turkish Electricity Transmission Company is the official
source for the related data, hence providing the most up-to-date and
accurate information available.

Any comment:

Data / Parameter:

Electricity Imports

Data unit: MWh
Description: Electricity transfers from connected electricity systems to the
project

electricity system by years (2008-2010)

Source of data used:

TEIAS (Turkish Electrical Transmission Company)

Annual development of Turkey’s gross electricity generation-
importsexports and demand
http://www.teias.gov.tr/istatistik2010/front%20page%202010-
cicek%20kitap/ithalat-ihracat(50-54)/52.xls

Value applied:

Table 12
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Justification of choice of data
or description of
measurement methods and
procedures applied:

Data used for emission reduction estimation
Net electricity generated and delivered to the grid by all power
sources serving the system.

Any comment:

Data / Parameter: Heat Value
Data unit: TJ
Description: Amount of heat produced by the consumption of a unit quantity

of fuel types consumed in thermal power plants.

Source of data used:

TEIAS (Turkish Electricity Transmission Company)

Heating values of fuels consumed in thermal plants in Turkey
by the electricity utilities (2010).
http://www.teias.gov.tr/istatistik2010/front%20page%202010-
cicek%20kitap/yakit46-49/47.xls

Value applied:

Table 11

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

According to “Turkish Statistics Law and Official Statistics
Program” TEIAS, Turkish Electricity Transmission Company is
the official source for the related data, hence providing the
most up-to-date and accurate information available.

Heat value is divided by FC to determine NCV.( The formula is
taken from 2006 IPCC Guidelines for National Greenhouse
Gas Inventories.

Any comment:

Data / Parameter: EFgrid.omy
Data unit: tCO,/MWh
Description: Simple operating margin CO, emission factor of the grid in

yeary

Source of data used:

Calculated value as per “Tool to calculate the emission factor
for an electricity system” (Version 3.0.0)

Value applied:

0.657 (average of 3 years 2008, 2009 and 2010)

v3.1

47


http://www.teias.gov.tr/istatistik2010/front%20page%202010-�i�ek%20kitap/yak�t46-49/47.xls
http://www.teias.gov.tr/istatistik2010/front%20page%202010-�i�ek%20kitap/yak�t46-49/47.xls

Y VERIFIED
3 CARB=N
STANDARD

PROJECT DESCRIPTION: vcs version 3

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

The calculations follow the “Tool to calculate the emission
factor for an electricity system” (Version 3.0.0.

Fixed on the basis of 3-year generation-weighted average
based on the most recent data available at the time of PDD
submission (2008-2010)

Any comment:

Value is calculated ex-ante and is fixed during the crediting
period.

Data / Parameter: NCVi,y
Data unit: GJ/tonnes
Description: Net calorific value (energy content) of fossil fuel type i in year

y

Source of data used:

TEIAS (Turkish Electricity Transmission Company) Heating
values of fuels consumed in thermal plants in Turkey by the
electricity utilities
http://www.teias.gov.tr/istatistik2010/front%20page%202010-
cicek%20kitap/yakit46-49/47 .xIs

Value applied:

Table 11

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

According to “Turkish Statistics Law and Official Statistics
Program” TEIAS, Turkish Electricity Transmission Company
is the official source for the related data, hence providing the
most up-to-date and accurate information available.

Any comment:

Value is calculated ex-ante and is fixed during the crediting
period.

Data / Parameter: EF C02,i,y
Data unit: T CO2/GJ
Description: CO2 emission factor of fossil fuel type i in year y
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Source of data used:

IPCC default values at the lower limit of the uncertainty at a
95% confidence interval as provided in Table 1.4 and Annex 1
for sub bituminous of Chapter 1 of Volume 2 (Energy) of the
2006 IPCC Guidelines for National Greenhouse Gas
Inventory.
http://www.ipcc-nggip.iges.or.jp/public/2006gl/index.htm

Value applied:

Table 14; Table 15

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

There is no information on the fuel specific default emission
factor in Turkey, hence, IPCC values has been used as
referred in the “Tool to calculate the emission factor for an
electricity system, version 3.0.0”.

Any comment:

Data / Parameter: EFgrid.amy
Data unit: tCO,/MWh
Description: Build operating margin CO, emission factor of the grid in year

y

Source of data used:

Calculated value as per “Tool to calculate the emission factor
for an electricity system” (Version 3.0.0)

Value applied:

0.643

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

Calculated ex-ante and comprised capacity addition of power
plants between years 2006-2010 according to the “Tool to
calculate emission factor for an electricity system, version
3.0.0

Any comment:
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Data / Parameter:

Capacity additions

Data unit: Name of the plant; Installed capacity (MW); Fuel type;
Generation
(GWh);

Description: Capacity additions to the grid that comprises 20% of the total
generation

(2006-2010)

Source of data used:

Generation units put into operation in
2006;2007;2008;2009;2010

http://www.teias.gov.tr/projeksiyon/KAPASITEPROJEKSIYON
U2011.pdf

Capacity Projection Report 2010-2019, Annex-2, for 2009
http://www.teias.gov.tr/projeksiyon/KAPASITE%20PROJEKSIY

ONU%202010.pdf

Capacity Projection Report 2009-2018, Annex-2, for 2008
http://www.teias.gov.tr/projeksiyon/KAPASITEPROJEKSIYON
U2009.pdf

Capacity Projection Report 2008-2017, Annex-2, for 2007
http://www.teias.gov.tr/projeksiyon/KAPASITEPROJEKSIYON
U2008.pdf

Capacity Projection Report 2007-2016, Annex-2, for 2006
http://www.teias.gov.tr/projeksiyon/KAPASITE%20PROJEKSIY

ONU%202007.pdf

Value applied:

Annex 3 Baseline Information

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

According to “Turkish Statistics Law and Official Statistics
Program” TEIAS, Turkish Electricity Transmission Company is
the official source for the related data, hence providing the
most up-to-date and accurate information available.

Since the summation of capacity additions between 2006 and
2010 are not sufficiently large, the capacity generation of 21
plants with latest starting date to operation at 2006 should be
added to meet the %20 of total generation at 2010.

Any comment:
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Data / Parameter: EF grid, CM, y
Data unit: tCO,/MWh
Description: Combined margin CO2 emission factor in year y

Source of data used:

Calculated data applied to the equation 5

Value applied:

0.650

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

Calculated ex-ante according to the “Tool to calculate
emission factor for an electricity system, version 3.0.0.”, EB
70 Annex 22.”

Any comment:

4.2 Data and Parameters Monitored
Data Unit / Parameter: EGp;y
Data unit: MWh
v3.1
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Description:

Net electricity generated and delivered to the grid
by MURAT HEPP in year y

Source of data:

As per readings from electricity meters

Description of measurement
methods and procedures to be
applied:

Monitored continuously using electricity meters.

Frequency of monitoring/recording:

Hourly measurement and monthly recording

Value applied:

Measured

Monitoring equipment:

Main Electricity meter (ELSTER A 1500
00424740)
Spare Electricity meter (ELSTER A 1500
00424741)

QA/QC procedures to be applied:

Two calibrated electricity meters (ammeters) will
act as back-up for each other.
Maintenance/calibration of the metering devices
will be made by TEIAS periodically.

If the difference between the readings of two
devices exceeds

0.2%, maintenance will be done before waiting for
periodical maintenance.

The production year of the meters are 2009 which
means that the first calibration was held at factory
in 2009. According to the relevant national
regulation : Measurement Equipment Inspection
Regulation
(http://www.mevzuat.adalet.gov.tr/html/21179.html)
article 9 (b) says that the mandatory periodical
inspection frequency of ; electricity , water and gas
measuring instruments (meters) are 10 years”

Calculation method:

N/A

Any comment:

The electricity meters will be in a sealed box. Only
authorized TEIAS staff has the right to open and
calibrate them.

Data Unit / Parameter:

CapPJ

Data unit:

MW
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Description:

Installed Capacity of the hydropower plant
after the implementation of the project activity

Source of data:

Name plates of the hydromechanic
equipments of the project.

Description of measurement methods
and procedures to be applied:

Aggregation of the capacities of each turbine
generator sets that are installed in the project
power house(s) for electricity generation

Frequency of monitoring/recording: Annualy
Value applied: 37,22 MW
Monitoring equipment: N/A
QA/QC procedures to be applied: N/A
Calculation method: N/A

Any comment:
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Data Unit / Parameter: APJ

Data unit: m

Description: Reservoir water surface area

Source of data: Water level measurement in the reservoir by

means of gauge equipment. And will be
monitored by the cam system will set.

Description of measurement methods | Surface area based on the operational

and procedures to be applied: water level of the reservoir is 640,471.91
m? for the elevation of 522,80 m above sea
level. Instead of the surface area
measurement, reservoir water level will be
measured by the gauge equipment and the
measured water level will be monitored.

Frequency of monitoring/recording: Annualy

Value applied: Measured

Monitoring equipment:

QA/QC procedures to be applied:

Calculation method: N/A

Any comment:

4.3 Description of the Monitoring Plan

The purpose of the monitoring plan is to ensure that the monitoring and calculation of emission reductions
of the proposed Project within the crediting period is complete, consistent, clear and accurate.

The monitoring will be performed in-house by the project proponent:

1. Electrical Engineers/ Electrical Technicians will undertake the specific actions required by the
monitoring plan, i.e. they accompany TEIAS personnel while they measure the monthly electricity
supplied to the Turkish National Grid by the power plant.

2. Power House Supervisor will be in charge of providing the electricity sales receipts and monthly
recording spreadsheets to the Operations Manager of the plant.

3. General Manager will be the VER coordinator. He will be in charge of:
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a)

b)

c)

d)

e)

Ensuring that instrumentations and devices are available and properly suited to perform
efficiently the monitoring.

Communicating and coordinating the monitoring tasks of all business units.

Developing, executing, analyzing and improving the VER Monitoring/Reporting Procedures.
This includes the crosschecking and consolidation (with multiple sources whenever possible)
of the data obtained from the electrical engineers, technicians and Supervisors. He will also
record this operation properly to be able to provide it to the DOE during the verification
process.

Calculating and report the emission reductions, and

Organizing in-house seminars to inform and train the company staff to the monitoring
procedures.

Please refer to Figure 142 where the site organizational chart is presented.

In order to verify the generated units of emission reductions, the VER coordinator (General Manager) will
prepare an annual Report of Vigilance of the Project, in which the following important aspects will be

included:

e Year

e Net electricity supplied by the project activity to the grid (in MWh)

e Annual gross electricity generation(in MWh)

e Annual electricity internal consumption (in MWh)

e Calculation of the emissions reductions: VERs per year (in tCO,e/yr) produced from the activity
of the project

After the proposed Project begins its operations, the monitoring report will be submitted at the end of
every year for the verification of DOE. The report will cover the monitoring of grid-connected power
generation, check report and report on calculation of the emission reductions.

Data will be recorded for the entire crediting period and maintained at least 2 years after its end.
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Figure 14: Site Organizational Chart

Measuring

There will be two electricity meters one is main and the other is spare, these two meters are placed at the
connection point of the project activity to the grid. These meters will be in a sealed box, and only
authorized TEIAS staff are authorized to open.

TEAIS personnel will perform electricity monitoring every month accompanied by an electrical
engineer/technician. TEIAS will check the electricity meters’ monthly reading and will issue a monthly
invoice.

The Electrical Engineers/Technicians will obtain the readings from TEIAS and will report them in a
spreadsheet for measurement control and storing the data.

The Electrical Engineers/Technicians will receive sufficient and continuous training in terms of monitoring
and verification on aspects such as meter’'s reading and reporting. If new personnel are hired, they will
have to follow up a training program and will be trained in the specific skills required to carry out the
Monitoring Plan.

5 ENVIRONMENTAL IMPACT

The project will contribute to reduce the adverse effects of climate change by the construction of two
Greenfield hydropower plants.

The project activity itself will not have any significant negative impacts on humans, plants, animal life and
biodiversity.
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According to the Turkish law, an Environmental Impact Assessment (EIA) was not required for
hydropower plants with an installed capacity of less than 25MW®'. This requirement was effective for
each power house. Please refer to ANNEX 1 to find the EIA exception certificate.

6 STAKEHOLDER COMMENTS

The stakeholders’ consultation meeting was conducted on May 28™ 2010 at the Yayla Cafe in Sambayat
Town, Besni, Adiyaman Province. This date was chosen, as it was considered to be convenient to all the
participants to attend.

An invitation was prepared for the Stakeholder Consultation and sent to the national and local policy
makers via e-mail. For the participation of various groups of people to the meeting local head of the
villages (Muhtar) and other male locals were asked to attend to the meeting with their spouses.

All invitations sent by email, fax and mail contained a non-technical summary of the project in Turkish
(please refer to ANNEX 3 to find a copy of the non-technical summary). Also these invitations included
the contact information of the project consultant Suen Ltd. and all stakeholders invited by the above
mentioned means were kindly asked to share their comments about the project.

Apart from the invited local residents by public announcements, the project participant and Suen
Engineering and Consultancy Ltd have invited 20 other national and local stakeholders to participate in
the meeting and the assessment process. The invited stakeholders were chosen to represent the local
policy makers, Non-Governmental Organizations and local people affected by the project.

In addition to the mentioned |nV|tat|ons two newspaper announcements were made in the regional
newspaper Besni Ekspres on May 14™ and 25™ 2010. The mentioned annoucements are shown in the
following figure:

DAVET

Murat HES Enerji Elektrik Uretim Ltd. §ti.

Tum ilgilileri 28.05.2010 Cuma gini saat 14.00’da‘
Murat I-1l Hidroelektrik Santral Projelerini konusmak |
lizere Adiyaman ili, Besni ilcesi, Sambayat Beldesi,
|Yayla Kiraathanesine davet ediyoruz.

Akd oh
Ml sibes se ok saal

1Toplantmm amaci, sizlere projeler hakkinda bilgi
iwvermek ve projeyi tanitmak, sizlerin de projeye dair

fikir ve yorumlarim almaktir.

SUEN MUH. DANISMANLIK LTD. STi. D A v E T

Fener Mah. 1964. Sk. Gazez Apt. K:3 D:10 Antalya o 5 33
Murat HES Enerji Elektri e t i
0242 324 79 60 — 61 i Katiliminiza bekliyoruz S ! trik Ure tm Led Stl'

Pcrat | ve A

ve yorumilannizi 2lma
Kathimimiz: bekllyoruz

SUEN MUH DANISMANLIK LTD STI

Figure 15: Newspaper Announcement for the Local Stakeholder Consultation Meetlng

51 http://www.mevzuat.adalet.gov.tr/html/27919.html
2 “Besni Ekspres”;Date May 14" 2010, page 6
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Local stakeholders were interested in the meeting and there were participants even from neighbouring
towns. 37 people signed the participants list. (Please refer to

ANNEX 3 to find a copy of the original participants list)

None of the invited local policy makers and Non-Governmental Organizations attended the meeting
because of their busy schedules. Local Military commander attended the meeting half way through. There
were three Muhtars representing their fellow man.

Although specifically encouraged, there were no women at the meeting, probably because of cultural
dynamics in the region. In Turkey’s rural regions, men are the dominant part of the family and they are the
only ones to decide on family or social affairs. Women, on the other hand are responsible for domestic
household tasks such as child rising, cooking etc. As this has been the case for years, there has been a
clear-cut discrepancy between the role of man and women in different stages of their lives. Therefore, it
seems to have been the task of men to attend the meeting.

All guest were registered followed by a welcome speech by Aynur Sezer (Suen Ltd.), who gave
information about the project and global warming.

After all the aspects of the project were presented to the participants, they were discussed by the
stakeholders and clarifications were requested.

All the participants were asked to fill out an evaluation form, which included the following questions:
1- What is your impression about the meeting?
2- What do you like about the project?
3- What do you not like about the project?

Some of these evaluations forms are presented below:

«—SUEN Ltd.

MURAT I ve MURAT 1
HIDROELEKT ALK SANTRALLERT PROJESE
FAYDASLAR TOPLANTISI
KATILIMC! DECERLENDIRME FORMU

| A Soyad
|
| bmay

|
- — b L Y -
| Toplant: hakdondaki izlenimlerintz melerdir?

:' Proje ile g nedent begendingz?

Frojo e gl melerd hm;unm'
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~=>SUEN Ltd.

MURAT | ve MORAT 11
TEIDROELECT RIX SANTRALLE FROJESE
PAYDASLAR TOPLANTIS
HATILIMCI DEGERLENDIRME FORMIS

Proje ile Bgili peler bependiniz?

[Profe ilo gl nelert bepenmedintz?

Figure 16: Evaluation forms completed by the stakeholders

All participants were optimistic about the project’s positive impact on the economy of the country and
global warming. However, some of the people attended the meeting to ask about expropriation issues
since at the time of the meeting, there were still some lands which had not been expropriated yet. People
were therefore curious about the result of this matter. However, all expropriation matters were underway
waiting to be resolved very soon.

One of the main topics at the meeting was related to employment opportunities for the local people. A
local participant explained that most of the local people were unemployed and that they needed jobs
more than anything else. A representative of the project participant explained that their priority is to
employ local people and that they will employ as many as possible. It is expected that approximately 300
people will be employed during construction phase and 30 people during operation phase.

The overall response to the project was encouraging and positive. All the hearings were held in Turkish.

y

o ) A
Figure 17: Scenes from the Local Stakeholder Consultation Meeting
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Furthermore, a team from Project participant and project consultant firm had an unofficial meeting with
Besni city Mayor, Mr. Orhan Mutlu who was not able to attend the meeting and an official meeting with
the local military commander. As official state representatives in the region, their ideas were important
and their suggestions were taken into consideration.

In addition to these meetings, a team of Suen Ltd. will undertake a second visit to the project area in
order to check if there is any concern among people regarding the project. The main purpose is to gather
people’s ideas and concerns about the project and to clarify any doubts. This tour includes the
neighboring towns where there might be locals who were not able to attend the physical meeting.
Moreover, when project site is established on the project area, evaluation forms and a notebook will be
kept to collect further comments as mentioned during consultation meeting.
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ANNEX 1

EIA exception certificate

B e R R

TC.
ADIYAMAN VALILIGI
IL GEVRE VE ORMAN MUDURLUGO
Karar Tarihi 12240412009
KararNo : 29

CED GEREKLI DEGILDIR BELGESI

16 Aralik 2003 tarih ve 25318 sayili Resmi Gazete'de yayimlanarak yiiriirliige giren Gevresel
Etkl Degerlendlrmesl Yonetmeligi' nm Ek Il listesinde yer alan “Murat HES1{24,08 MW) ve Murat

VW Hidroelertrk Santrall © Projesi ile ilgili olarak inceleme degerlendirme yapllmls ve
Pro]e Tanmm Dosyasmda gevresel etkllere kargl alinmasi Gngoriilen onlemler yeterli goriilmiistiir.
Aynica GED Raporu hazirlanmasina gerek bu!unmadugl tespit edilmis olup, s6z konusu pro;eye CED
Yonetmellglnln 17. Maddesi geregince Valiligimizce *'Cevresel Etki Degerlendirilmesi Gerekli Dadil

Haran™ verilmistir, 4&] 0 ;

Aydin BORD
Vali a.
Vali Yardimcisi
Proje Sahibi :Murat HES Enerji Eloktrik Oretim ve Tie.Ltd.Sti.
lerkoz ligesi Yonikoy koylinden baglayip Besni llgesi umutiu kdyune kadar Goksu

Projenin Yeritadiyaman 11 1
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ANNEX 2

Demonstration that the project has not created another form of environmental credit

———S———
MURAT HES

ENERJI ELEKT, CRETIM ve TIC. A5

13/01/2011, ANKARA

Subject: Declaration that the project has not created another form of environmental credits.

To: Voluntary Carbon Standard (VCS)

Aware of the necessity of avoiding GHG double counting, Murat EEPP EZnsrgy Electricity
Generation and Trade Inc. Co. declares that:

1- The GHG reductions generated by the Murat | and Il run-of-river HEPPs project has not been
included in any emissions trading program other than the VCS.

2- Murat | and Il run-of-river HEPPs projects does not take place in a jurisdiction in which biding
limits are established on GHG emissions, and therefore, the emission reductions will not be
used for the purpose of demonstrate compliance with binding limits at the project site.

Yours sincerely,

Cinnah Caddesl No: 55/10 Cankaya / ANKARA = Tel: (0 312) 441 32 62 Fax: (0 312) 441 33 42
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MURAT HES 4 AYLIK TOPLAM ENERJ| ORETIMLERI {MWh)
{2012 YiL| PROJEKSIYONU DOGANKAYA BARAJ OLMADIGI DURUMDA])

Figure 18 Load Factor

HEPP 1 Average generation: 106424,1

HEPP 2 Average generation: 43961,0

Total Average generation: 150,39

Load factor: % 46

37,221 * 0, 46124*8760: 150,39
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ANNEX 3

LSC additional information

Sayfal /2

Serkan BAYBO

Kimden: "Sevda OZCAN" <sevda@suenltd.com>

Kime: <info@cdmgoldstandard.com>

Bilgi: "Serkan BAYBO™ <serkan@suenitd.com>
Goénderme tarihi: 10 Mayis 2010 Pazartesi 17:04

Ek: MURAT Il non tech summary eng.docx

Konu: MURAT Il HEPP Stakeholder Invitation/TURKIYE

To Whom It May Concern,

We take pleasure in inviting you to attend to a stakesholder consultation meeting to be held on 28th
May 2010 at 02.00 pm at Yayla Cafe in Sambayat Town, Besni, Adiyaman Province, TURKIYE in order to
discuss Murat Il Hydroelectric Power Plant Project located on the Gdksu Stream, Besni Town, Adiyaman
Province. We hereby cordially invite you to share your views about the enviromental and socio
economic benefits and possible impacts of the project. If you have any concern or questions about the
proposed establishments in the projects, please attend the meeting in person or please do not hesitate
to send your views to the adresses of SUEN Ltd. given below or deliver it by hand at the meeting hall.
We also would like to hear your any recommendations in order to assist the contribution to improve the
living of the local community.

Murat Il Hydroelectric Power Plant Project will be carried out by Murat Hepp Energy Generation and
Trade Ltd. We want to ensure that the project is sustainably implemented to the highest standards in
relation to social and ecological aspects. Therefore, we have chosen to develop the project in
accordance with international climate change rules and United Nations CDM (Clean Development
Mechanism) Principles. As part of this process we are consulting with you to ensure that we have taken
into account all relevant social and environmental impacts.

SUEN ENGINEERING AND CONSULTANCY Ltd.
Aynur SEZER - Project Coordinator

Adress: Fener Mah. 1964 Sk. Gazez Apt. K:3 D:10 Antalya / TURKIYE
Tel. no.: 0242 324 79 60— 61

Fax no.: 0242 324 79 62

info@suenltd.com

Project Participant:
MURAT HEPP ENERGY GENERATION AND TRADE CO.LTD.

*The non technical summary of the project can be seen in the attachment.

ESET NOD32 Antivirus Akill: Giivenlik tarafindan saglanan bilgiler, viriis imza
veritabani siiriimii: 5101 (20100510)

ileti ESET NOD32 Antivirus Akilli Giivenlik tarafindan denetlendi.

http://www.nod32.com.tr

12.05.2010

Figure 19: Sample of the invitation sent to the stakeholders
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MURAT I ve MURAT il HIDROELEKTRIK SANTRALLERI {HES) PROJESI

TEKNIK OLMAYAN PROJE TASARIM OZETI

Murat HES Prajesi, Gineydopu Anadolu Bolgesinde, Adiyaman iti, Bosni ileusi, Goksn Cay
Dzerinde yer ahnakladir, Giksu Nehri, Nurhak Dagilun'ndan dofiar ve genis bir afandan buslenerek
holgenin en anemli akarsuyu Firal Mehri'ne kathr. Nehrin uzunlugu 150 ke'yi hulmaktadir.

3 Y 4
W MURAT 1ICS -
A catreia
I e

R 5 ~l| P ;
W oazi ANTERRGS "’ e g s

Pruje kapsaminda yapimi Gnerilen tesisler; regliator ve rokeltim havuzu, iletim kanalr 1, vikieme
havuzu 1, cebri boru 1, Musat HES | santrsl binasi ile iletim kanali 2, yikleme havura 2, cebri boru2,
psurat HES 2 sartrzl binasi, Kuyruksuyir kanal ve galt suhasidir. Goksu Cayi lizerinde 516.00 m talveg
kotunda Murat Regulatdrl ile topfanan suyun toplam 15002.00 m uzunlugundaki ilatim kanali ile bir

R O/ BlLGI
Proje sahibi g - Murat HES Znerji Cleklik Uretnm ve Tic. Ltd. 5ti.
Proje Adt i Murat | ve Il Hidroelektrk santratleri ‘
Yeri B Besni, Adiyaman
Insaatin Baglama Tarihl £ 2010 ikin guyreg!
Hedeflenen Toplam Lnedi Oretini ~ | 15038 Gwh B
__MURATHESI MURAT HES I
[ Kurulu Gy ) 27.00 MW T 104emw
[ Toplam Cnerii rerimi E 106,12 GWh 43,96 GWh
Crerji Makil Hattr Uzuniugu 4 10 km & km |
Bruit Diigla 58,55 m ) 24,81 m
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yiikleme hayvuzuna fletilmesi ve yidkleme havuzundan, 135.00 m uzunlugundaki cebri boru ile 454,93
m kuyruksuyu kotunda bulunan Murat HES | santral binasina slinmasi planlanmaktadir. Santral
binusindan sonra, toplam 5709.00 m uzuniuundak iletim kanah ile yikleme havuzunz aklarlimass v¢
ardindan 125.00 m uzunlugundaki cebri boru ile 427,57 m kuyruksuyu kotunda bulunan Murat HES Il
santral binasina alinmasi proje kapsanwndadir. Bu tesislerle birlikle santralde oretllecek elekerigi
tagimak amacyla Enerji Nakil Hacti da yapilacaklir.

Kurelu gucitn, Murat | Santrali'nde 27.00 MW, Murat |l Santrafinde ise 10,44 MW olarak planlandig
projede, yillik enerji iiretimi toplam 150,38 GWh olarak hedeflenmigtiv.  Cewrtlen su, yakiagik 135m
ve 175 m uzualugunduki bory hatlan ile iletilecek, tiishinierden gegirilerek potanslyel eneri, elektrik
enerisine denistiiriiecektir. 2000°da baglayacak Insaat ¢ahsmalarimin, 2012°de tamamibanmas
hedetlenmektedin.,

Ingaat esnasinda ve igtetme stnesinee, i ghen htiyac, dncelikle balgeden kargilanacakur. Boylelikle,
bolge iwin yeni is imkanlan olugacaktir. Prajenin ingaatl csnasinda da malzeme, cihaz, wda ve
konaklama gibi ihtiyaglardan hizmet talebi dogacaktir. Aymi zamanda, proje yiizinden halkin yeniden
iskani gerekmeyecektir.

Murat HES 1 wve HES 2, su glct ile enerji Uretecegi itin; kémdr veya dogalgae pibl fosi yakit
kullanilarak Gretilen enerjilerin aksine, atrmosfere kaibondioksil salinwna yol agmaz; 2ararh sera
gazlar Gretmeyerek hava, toprak, su, haska bir deyigle tOm ekesistemn katilesimin geligimine katkids
bulunur. Bu, insan saghg ve de gelecek nesiller igin bir hayati bir katkidir. Hedefienen yillik Gretim lie
saBlayacaps CO, azaltimi, yaklasik 92.000 tondur. Proje, TGrk yasalan, ilgili Cevre Dizenlemeluri ve
CDM (Temiz Kolkinma Mekanizrmass) iltketeri ile uyumludur. Tam igill fisanslar igin bagwurular
vapilmstiz, Proje, yeri kaynaklar kullanilmas ile ayni zamanda, disa bafimhiig da azaltm oiacakeir.

1. Sosyo - Ekonomik Katfilar:

= Proje, insaat ve isletme esnasinda yeni iy imkdnlan yoratocakls.

e Proje ayni zamanda, insaat esnasinda maizeme, cihaz, gda ve kanaklnma gibi diger
hizmetier igin talep oluyturacuklr.

e Murat | vo || HES Projelerine yi@re halkina fayda saglayabilecek herhangl bir xonuwda,
birden fzzla sayida sosyal sarumiuluk projesi de dahil edilebilie. Toplanb esnasinda,
en fazla tayday sagiayablliccegini dusimdiiginiz sasyal sorumluluk projesi Goerilerini
sizden bekliyaruz. Bu konuda, yore ve ydie halkinn ihtlyaclar dogrultusunda hize
fikir vermeniz, en uypgun projeyi sepmemic agisindan faydal olacaktir. Bu projeler ile

light kararlar ahindi@inda duyurolar yapilacaktr.
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Proje, elektok santrallerinde kuflanitan diger kaynaklardan iri olan ve yurt digindan
satn aldigsmiz fosil yakit tiiketiminin szalmasina katkeda bulsnarak Tiirkiye’nin

sdemeler dengesini gelistirecek ve Olke igin eneri glivencesi yaralacaktir.

2. gevresel Katkwary:

Hidroeleklik suntraileri, elektri§l su enedisi ile drestiginden dolay, vasadigimiz
yiireye ve dinysrmizz zarar veren sera gazlanimin highirini Grelmee ve zzrarl atik
itermee; bu sayede hava, su ve taprak kalilesinin gelisimine olumiu katk: saglar.

Praje, Tiirk Yasalar, lgili cevre dizenlemeleri ve COM {Birlesmis Milletier Temiz
Kalkinma Mekanizrnast) kriterlerleri dogriltusunda yapiimaktadir ve gevre dostudur.

Tum ilgili ruhsatlara bagvurular yapilmugtiy. ilgifi evraklar taplantida incelenebilir.

3. Dider Ofas: Etklier:

Hidroelektrik santrallesinde suyu hapseden bir baraj yapssimin olmamast sayesinde
sadece su alma ve verme noktalan arasinda su soviyesi deisiklifi yasanir. Bugh
aldupumue yosalara gére, bu iki nakta arasinda, nehir ekosistemine etki etmoyocek
veterliikte su geri birakilacakor. Akarsuyun hichir noktassmin kurumasing izin
verilmeyeeektir.

Ingaat sirasindakl kaz ve dalgu catismalan ile arazi 1slaht sehebi ile meveul arazinin
tapograflk yapsinda degigiklikler afabliir, Kaalardan gikan artik malzeme, uypun
bigimde depolanarak topragin nehre akmasini engeilemek igin toprak lutma
calsmalorinda veya praje alaninda ya da civardaki yallarin iyilestiriimesinde

kuilarulacakbr. Etkilenen alanlar hakkinda daha detayh bilgi toplanlida verilecektir.

Figure 20: Non-technical summary (in original language)
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The non-technical summary was sent to the stakeholders together with the invitation letters. Hard copies
were also handed out to each participant during the meeting. Please refer to Annex 4 to find a copy in
its original language (Turkish). The English version of the non-technical summary is as follows:

MURAT I-Il HYDROELECTRIC POWER PLANT PROJECT

NON-TECHNICAL SUMMARY
BRIEF SUMMARY
Project Owner Murat HEPP Energy Electricity Production Trade
Ltd. Co.
Project name Murat HEPP
Location Goksu River, Besni Town, Adiyaman Province,
Turkey
Starting date of construction Second quarter 2010
Total expected annual electricity production 150.30 GWh
MURAT | MURAT Il
Installed capacity 27.00 MW 10.44 MW
Total electricity generation 106.42 GWh 43.96 GWh
Electricity Transmission Line 10 km 6 km
Gross Head 58.55 m 24.81m

The Murat HEPP Project is located on the Goksu River flowing through Besni, Adiyaman in the
Southeastern Region of Turkey. The Goksu River starts from the Nurhak Mountains and by being fed in
a large area, it joins the Firat River, the most considerable river in the region. The length of the Goksu
River is roughly 150 km.

The proposed establishments for Murat | are a diversion weir and a sedimentation pool, conveyance
canal, fore-bay, penstock, and Murat | HEPP building. The proposed establishments for Murat Il are
conveyance canal fore-bay, penstock, tail-water canal, power house and Murat Il HEPP building.

Water on the river will be diverted by a diversion weir then it will be carried by a 15,002m conveyance
canal to a fore-bay. Accumulated water in the fore-bay will be released through 135 m penstock to
turbines and therefore electricity will be generated at Murat | HEPP.

Murat | HEPP’s tail-water will be carried to a fore-bay through 5,709 m long conveyance canal. Then
accumulated water in the fore-bay will be released through 125 m penstock to turbines and therefore
electricity will be generated at Murat || HEPP.

Ultimately water will be released to the riverbed.

Generated electricity at both plants will be transmitted to national grid though an energy transmission
line.

Murat HEPP Project will not produce any greenhouse gas emissions contributing to air, soil and water
quality which is vital for the whole ecosystem and next generations. The estimated total emission
reduction amount is approximately 92,000 tonnes CO.. The Project is in compliance with Turkish Laws,
Environmental Regulations and United Nations CDM (Clean Development Mechanism) Principles. All
the applications have been completed for the licenses. Moreover contribution of renewable energy by
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Murat HEPPs to Turkish National Grid will help decrease dependency on foreign countries due to petrol
importation.

1. Socio-economic Development
No negative socio-economic impacts are expected.
New employment opportunities and demand for other services such as provision of equipment,
food and accommodation will be created during the construction and operation phases.
The standards of living of the local people will increase due to donations that the company will
make in order to improve local facilities.
A reduction in the importation of fossil fuels will improve the balance of payments for Turkey and
improve the energy security of the country.
The access to electricity for local communities will be improved.
No resettlements are required as the project is run-of-river type.

2. Environmental Benefits
Project will not produce any greenhouse gas emissions. Thus, it will contribute to improve the air

quality.

The Project is in compliance with the Turkish Law, Environmental Regulations and United
Nations CDM (Clean Development Mechanism). All the applications have been completed for
the relevant licenses.

3. Other Possible Impacts
Changes in water levels in the river: Water levels will only change between the water intake and

water outlet points in the river as this is a run- of -river Project and no dams are involved. By law
we are required to maintain sufficient levels of water between these two points to ensure that
there is no impact on the river ecosystems. At no point will the river be allowed to run dry. In
other words, the wild life will have been preserved.

Changes in the topographical structure due to excavations, fillings, levelling, material removal
and reclamation during the construction: During Project implementation, the materials removed
from the diggings will be carefully stored and then reused to avoid local waterways being
polluted by runoff. Further details about the affected areas will be provided at the meeting.

The most considerable negative impact of the HEPP projects is the need to cut down trees.
However, regarding the physical characteristics of the region there is no need to cut down any.

All the materials from the excavation area will be used either for landscaping or for improving
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the local roads.

It is necessary for us to share your opinions in order to increase the contribution to the local

community. We will be pleased to supply further information in this regard.
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BASELINE INFORMATION

Generation units put into operation in 2010

INSTALLED POWER | GENERATION
NO PLANT NAME FUEL TYPE START DATE
MW GWh
1 KIRKA BORAKS (Kirka) 18,2 120 FUELOIL 29.09.2010
2 TUPRAS (izmit-Yarimca) 85 550 FUELOIL 15.12.2010
3 ETi SODA 24 144 LIGNITE 22.01.2010
4 AKBASLAR 10,2 80 N.GAS 18.02.2010
5 ALTINMARKA 8,2 66 N.GAS 28.01.2010
6 CAN TEKSTIL (Gorlu) 13 100 N.GAS 28.01.2010
FLOKSER TEKSTIL
7 R 52 42 N.GAS 17.07.2010
(CERKEZKOY)
8 FRITOLEY GIDA 0,6 4 N.GAS 26.11.2010
INTERNATIONAL HOSPITAL
9 ) 0,8 6 N.GAS 31.12.2010
(Istanbul)
10 KURTOGLU BAKIR KURSUN 1,6 12 N.GAS 19.08.2010
11 KESKINOGLU TAVUKGULUK 3,5 25 N.GAS 11.08.2010
12 MARMARA PAMUK 69,9 543 N.GAS 25.11.2010
13 POLYPLEX EUROPA 7,8 61 N.GAS 16.12.2010
14 RB KARESI TEKS. (BURSA) 8,6 65 N.GAS 23.07.2010
15 ATAER ENERJi (EBSO) 119,2 676 NAPHTA 05.05.2010
16 ALARKO ALTEK 164 1134 N.GAS 18.12.2010
17 ALIAGA Gakmaktepe Enefiji 104,7 836,4 N.GAS 26.11.2010
BINATOM ELEKTRIK URT.
18 2,0 13 N.GAS 17.08.2010
AS.
CAN ENERJI ELEK.
19 . . . 291 203 N.GAS 19.08.2010
UR.AS.(TEKIRDAG)
CENGIZ ENERJI
20 203,9 1604 N.GAS 31.07.2010
(Tekkekdy/SAMSUN)
21 ENERUJI-SA (Bandirma) 930,8 7540 N.GAS 07.10.2010
22 GLOBAL ENERJI (PELITLIK) 23,8 181,7 N.GAS 26.02.2010
23 RASA ENERJi (VAN) 114,9 731 N.GAS 29.12.2010
24 SONMEZ ELEKTRIK 70,7 545,1 N.GAS 07.12.2010
25 UGUR ENERJi (TEKIRDAG) 60,2 506 N.GAS 07.10.2010
26 AKSA ENERJI (Antalya) 850 6545 N.GAS 01.07.2010
v3.1

75



- VERIFIED
VCS 588

PROJECT DESCRIPTION: vcs version 3

27 ITC-KA ENERJI SINCAN 4,2 33 WASTE 30.04.2010
ITC-KA ENERJi ADANA
28 _ . 9,9 80 WASTE 02.09.2010
(BiYOKUTLE)
29 CEV EN.(GAZIANTEP GOP) 1,1 8,6 WASTE 01.02.2010
ORTADOGU ENERJI (Oda
30 16,9 132,8 WASTE 24.02.2010
yeri)
. . IMPORTED
31 EREN ENERJI ELEK.UR.AS. 1360 9.080 29.12.2010
COAL
32 AKIM (CEVIZLIK HES) 91,4 187 HYDRO 28.05.2010
33 ASA EN.(KALE REG.) 9,6 18 HYDRO 19.02.2010
34 BAYBURT HES 14,6 24 HYDRO 28.01.2010
35 ALAKIR (YURT EN.) 2,1 4 HYDRO 29.01.2010
36 BEYTEK(GATALOLUK HES) 9,5 17 HYDRO 07.04.2010
37 BiRIM (ERFELEK HES) 6,5 11 HYDRO 14.05.2010
38 BULAM 7 19 HYDRO 10.08.2010
39 BURGBENDI (AKKUR EN.) 27,3 64 HYDRO 04.11.2010
CEYHAN HES (BERKMAN
40 25,2 58 HYDRO 28.08.2010
HES-ENOVA)
CEYHAN HES (OSKAN HES-
41 23,9 55 HYDRO 03.06.2010
ENOVA)
42 CINDERE DENiZLi 28,2 50 HYDRO 21.01.2010
43 CAKIT HES 20,2 54 HYDRO 01.06.2010
44 CAMLIKAYA 56 11 HYDRO 30.06.2010
45 | DAMLAPINAR(CENAY ELEK.) 16,4 52 HYDRO 08.07.2010
46 DIM HES (DILER ELEK.) 38,3 70 HYDRO 08.07.2010
47 DINAR HES (ELDA ELEK.) 4,4 9 HYDRO 03.07.2010
DOGUBAY
48 3,1 6 HYDRO 11.03.2010
ELEK.(SARIMEHMET HES)
EGEMEN 1 HES (ENERSIS
49 19,9 41 HYDRO 28.12.2010
ELEK.)
ERENLER REG.(BME
50 _ _ 45 48 HYDRO 04.06.2010
BIRLESIK EN.)
ERENKOY
51 . 21,5 49 HYDRO 07.10.2010
REG.(TURKERLER)
ERIKLI - AKOCAK REG.(AK
52 82,5 146 HYDRO 29.07.2010
EN.)
53 FEKE 2 (AKKUR EN.) 69,3 126 HYDRO 24.12.2010
54 | FIRTINA ELEK.(SUMER HES) 21,6 39 HYDRO 16.04.2010
55 GOK HES 10 24 HYDRO 06.08.2010
56 GUDUL | (YASAM EN.) 24 8 HYDRO 25.08.2010
57 GUZELGAY-I HES(ILK EN.) 8,1 24 HYDRO 11.11.2010
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HETAS HACISALIHOGLU

58 1,2 3 HYDRO 23.02.2010
(YILDIZLI HES)
HIDRO KONTROL
59 ) . 8,8 20 HYDRO 07.01.2010
(SELIMOGLU HES)
KAHRAMAN
60 . 1,4 3 HYDRO 30.09.2010
REG.(KATIRCIOGLU ELEK.)
KAHTA | HES(ERDEMYILDIZ
61 71 20 HYDRO 14.10.2010
ELEK.)
62 KALE HES 34,1 66 HYDRO 16.06.2010
KALKANDERE-YOKUSLU
63 14,5 36 HYDRO 30.12.2010
HES(AKIM EN.)
KARADENIZ
64 62,2 93 HYDRO 07.11.2010
ELEK.(UZUNDERE | HES)
KAR-EN KARADENIZ
65 12,4 32 HYDRO 30.04.2010
ELEK.(ARALIK HES)
66 KARSIYAKA HES (AKUA EN.) 1,6 5 HYDRO 28.08.2010
KAYABUKU HES (ELITE
67 14,6 28 HYDRO 21.07.2010
ELEK.)
0ZGUR ELEKTR. KIRPILIK
68 6,2 13 HYDRO 11.07.2010
HES
69 KOZAN HES (SER-ER EN.) 4 5 HYDRO 21.09.2010
KULP IV HES (YILDIZLAR
70 12,3 23 HYDRO 13.01.2010
EN.)
71 MURGUL BAKIR 24,2 39 HYDRO 11.11.2010
72 NARINKALE HES (EBD EN.) 3,1 6 HYDRO 30.09.2010
73 NiSAN EN.(BASAK HES) 6,9 12 HYDRO 09.04.2010
74 NURYOL EN.(DEFNE HES) 7,2 13 HYDRO 26.03.2010
75 0ZGUR ELEKTR.AZMAK I 6,3 1 HYDRO 01.04.2010
76 PASA HES(OZGUREL.) 8,7 19 HYDRO 11.06.2010
77 PETA EN. (MURSAL Il HES) 4,5 1 HYDRO 19.02.2010
RESADIYE | HES(TURKON
78 15,7 71 HYDRO 26.11.2010
MNG EL.
RESADIYE Il HES(TURKON
79 26,1 119 HYDRO 17.09.2010
MNG EL.
SABUNSUYU Il HES (ANG
80 7,4 12 HYDRO 28.10.2010
EN.)
SELEN EL.(KEPEZKAYA
81 28 70 HYDRO 06.09.2010
HES)
82 TEKTUG-ANDIRIN 40,5 60 HYDRO 03.09.2010
83 UZUNGCAYIR 82 182 HYDRO 11.04.2010
84 YEDIGOZE HES 155,3 268 HYDRO 02.12.2010
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85 YAVUZ HES (MASAT EN.) 22,5 47 HYDRO 14.07.2010
ULUABAT KUVVET TUN.(AK
86 97 210 HYDRO 25.11.2010
EN.)
87 ALiZE ENERJi (KELTEPE) 20,7 62 WIND 28.04.2010
AKDENIZ ELEK. MERSIN
88 33 50 WIND 19.03.2010
RES
ASMAKINSAN (BANDIRMA-3
89 24 45 WIND 26.03.2010
RES)
90 | BAKRAS ELEK.SENBUK RES 15 40 WIND 22.04.2010
91 BELEN HATAY 36 70 WIND 02.09.2010
BERGAMA RES (ALIAGA
92 90 302 WIND 16.06.2010
RES)
93 BORASKO BANDIRMA 57 143 WIND 30.06.2010
94 BOREAS EN.(ENEZ RES) 15 42 WIND 09.04.2010
95 MAZI 3 30 80 WIND 18.06.2010
96 KUYUCAK (ALIZE ENER.) 25,6 94 WIND 09.12.2010
ROTOR (OSMANIYE RES-
97 . 3 135 435 WIND 15.10.2010
GOKCEDAG RES)
98 SARES (GARET ENER.) 15 51 WIND 22.12.2010
SEBENOBA (DENiZ
99 y 30 96 WIND 12.03.2010
ELEK.)SAMANDAG
100 SOMA RES 79,2 200 WIND 20.08.2010
101 SOMA RES (BILGIN ELEK.) 90 261 WIND 11.11.2010
TURGUTTEPE RES (SABAS
102 22 55 WIND 30.12.2010
ELEK.)
103 UTOPYA ELEKTRIK 30 60 WIND 03.09.2010
104 ZIYARET RES 35 119 WIND 13.10.2010
MENDERES JEOTERMAL
105 9,5 73 GEOTHERMAL | 26.03.2010
DORA-2
106 TUZLA JEO. 7.5 55 GEOTHERMAL 13.01.2010
RENEWABLES (HYDRO +
606.80 1,106 1,106,000
WIND)
IMPORTED COAL 1,360 9080 9,080,000
LIGNITE 24 144 144,000
N.GAS 1,254.1 10081 10,081,000
CDM REGISTERED PROJECTS AND CAPACITY ADDITIONS TO EXISTING PLANTS ARE EXLUDED
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Generation units put into operation in 2009

NO PLANT NAME INSTALLED POWER GENERATION GWh Fuel Type START
MW DATE
1 KISIK 9,60 20,00 HYDRO 2009
2 OBRUK Il 212,40 337,00 HYDRO 2009
3 ALIAGA PETKIM 222,00 1.554,00 FUELOIL 2009
4 SUPER FiLM (G.Antep) 25,30 203,00 FUELOIL 2009
5 TIRE-KUTSAN (Tire) 8,00 37,00 FUELOIL 2009
6 | ALKIM (ALKALI KiMYA) (Konya) 0,40 3,00 LIGNITE 2009
7 AKGIDA PAMUKOVA 7,50 61,00 N.GAS 2009
8 MAURI MAYA 2,30 19,00 N.GAS 2009
9 CELIKLER RIXOS ANKARA 2,00 16,00 N.GAS 2009
10 DALSAN ALCI 1,20 9,00 N.GAS 2009
11 ERDEMIR 117,60 710,00 N.GAS 2009
12 | KASAR DUAL TEKSTIL CORLU 5,70 38,00 N.GAS 2009
13 MARMARA PAMUK 43,70 340,00 N.GAS 2009
14 NUH ENERJI 2 (Nuh Cimento) 120,00 840,00 N.GAS 2009
15 SELKASAN 9,90 73,00 N.GAS 2009
16 TAV ISTANBUL 9,80 82,00 N.GAS 2009
17 TESKO KiPA izZMiR 2,30 18,00 N.GAS 2009
18 TUPRAS ALIAGA 24,70 170,00 N.GAS 2009
19 CARGILL TARIM 0,10 0,70 BIOGAS 2009
20 ARENKO DENiZzLI 12,00 84,00 N.GAS 2009
21 AKSA AKRILIKKIMYA 70,00 539,00 N.GAS 2009
(YALOVA)
22 BiL ENERJi (Ankara) 36,60 255,00 N.GAS 2009
23 EGE BIRLESIK ENERJI 12,80 107,00 N.GAS 2009
24 CAM iS ELEKTRIK (Mersin) 252,20 2.016,00 N.GAS 2009
25 DELTA ENERJI 60,00 467,00 N.GAS 2009
26 DESA ENERJI 9,80 70,00 N.GAS 2009
27 GLOBAL ENERJI (PELITLIK) 20,30 155,00 N.GAS 2009
28 GUL ENERJI 24,30 170,00 N.GAS 2009
29 | KEN KIPAS KAREN ELEKTRIK 41,80 180,00 N.GAS 2009
30 FALEZ ELEKTRIK 11,70 88,00 N.GAS 2009
31 MANISA O.S.B. 84,80 434,00 N.GAS 2009
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32 MAKSi ENERJi 7,70 55,00 N.GAS 2009
33 MODERN ENERJI 96,80 680,00 N.GAS 2009
34 HABAS (Aliaga) 224,50 1.796,00 N.GAS 2009
35 HAYAT KAGIT SAN. 7,50 56,00 N.GAS 2009
36 RASA ENERJi VAN 78,60 500,00 N.GAS 2009
37 SONMEZ ELEKTRIK 34,90 269,00 N.GAS 2009
38 . PATIINLER : . 26,00 185,00 N.GAS 2009
ENERJI(CORLU/TEKIRDAG)
39 YURTBAY (Eskisehir) 6,90 50,00 N.GAS 2009
40 | ZORLU ENERJI (B. Karistiran) 115,30 920,00 N.GAS 2009
41 ESKIS'EHIR,ENDUSTRI 59,00 452,00 N.GAS 2009
ENERJI(OSB)
42 AKSA ENERJI (Antalya) 800,00 6.160,00 N.GAS 2009
43 AKSA ENERJI (Manisa) 115,30 913,00 N.GAS 2009
44 ITC-KA ENERJI MAMAK 22,60 170,00 WASTE 2009
45 ITC-KA ENERJI SINCAN 2,80 22,00 WASTE 2009
46 | ORTADOGU ENERJI (Oda yeri) 12,70 100,00 WASTE 2009
47 ORTAD?GU..ENERJI 5,80 45,00 WASTE 2009
(KOMURCUODA)
48 SILOPI ASFALTIT 135,00 945,00 ASPHALTIT 2009
49 HABAS (Bilecik) 18,00 144,00 FUELOIL 2009
50 HABAS (izmir) 36,00 288,00 FUELOIL 2009
51 SILOP! ELEKT'EJRETIM 44,80 315,00 FUELOIL 2009
ESENBOGA
52 iICDAS GELIK 405,00 2.885,00 COAL 2009
53 AKGCAY 28,80 45,00 HYDRO 2009
54 ANADOLU CAKIRLAR 16,20 28,00 HYDRO 2009
55 CEYKAR BAGISLI 29,60 47,00 HYDRO 2009
56 BEREKET (KOYULHISAR) 42,00 155,00 HYDRO 2009
57 BEYOBASI (SIRMA) 5,90 11,00 HYDRO 2009
58 AKUA KAYALIK 5,80 20,00 HYDRO 2009
59 CINDERE DENiZLi 19,10 30,00 HYDRO 2009
60 PEGIRMENUSTU 38,60 52,00 HYDRO 2009
(KAHRAMANMARAS)
61 DENIZLI EGE 1 0,90 2,00 HYDRO 2009
62 ELESTAS YAYLABEL 5,10 10,00 HYDRO 2009
63 ELESTAS YAZI 1,10 3,00 HYDRO 2009
64 ERVA KABACA HES 8,50 15,00 HYDRO 2009
65 FILYOS YALNIZCA HES 14,40 33,00 HYDRO 2009
66 KALEN ENER. (KALEN I-II) 31,30 47,00 HYDRO 2009
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67 KAREL (PAMUKOVA) 9,30 40,00 HYDRO 2009
68 KAYEN KALETEPE HES 10,20 17,00 HYDRO 2009
69 TGT EN. LAMAS III-IV 35,70 71,00 HYDRO 2009
70 OZGUR ELEKTR.AZMAK I 24,40 43,00 HYDRO 2009
71 OZTAY GUNAYSE 8,30 14,00 HYDRO 2009
72 OZYAKUT GUNESLI HES 1,80 4,00 HYDRO 2009
73 SARITEPE HES DINAMIK 4,90 9,00 HYDRO 2009
74 SIRIKGIOGLU KOZAK 4,40 7,00 HYDRO 2009
75 TASOVA YENIDEREKOY 2,00 6,00 HYDRO 2009
76 TEKTUG-ERKENEK 12,50 30,00 HYDRO 2009
77 | TURKON MNG RESADIYE Il 22,30 88,00 HYDRO 2009
78 UZUNGAYIR 27,30 49,00 HYDRO 2009
79 YESILBAS 14,00 26,00 HYDRO 2009
80 YAPISAN KARICA DARICA 97,00 154,00 HYDRO 2009
81 YPM GOLOVA 1,10 2,00 HYDRO 2009
82 YPM SEVINDIK 5,70 18,00 HYDRO 2009
83 YURT EN. TOCAK | 4,80 6,00 HYDRO 2009
84 TUM EN. PINAR 30,10 65,00 HYDRO 2009
85 ALIZE ENERJI (CAMSEKI) 20,80 70,00 WIND 2009
86 ALIZE ENERJi (KELTEPE) 18,90 55,00 WIND 2009
87 ALIZE ENERJI .?SARIKAYA 28,80 82,00 WIND 2009
SARKOY)
88 AKENERJIAVYILDIZ 15,00 44,00 WIND 2009
(BANDIRMA)
89 AYEN ENERJI (AKBUK) 31,50 104,00 WIND 2009
90 BELEN HATAY 30,00 81,00 WIND 2009
91 BORASKO BANDIRMA 45,00 152,00 WIND 2009
92 MAZI 3 22,50 67,00 WIND 2009
93 KORES KOCADAG 15,00 48,00 WIND 2009
%4 ROTOR OSMANIYE 57,50 185,00 WIND 2009
95 BAKI ELE__KTRIK . 90,00 375,00 WIND 2009
RUZGAR
96 DATCA RES 29,60 71,00 WIND 2009
o7 | SAAUR RUZGAR (DOGAL 34,20 100,00 WIND 2009
ENERJI)
98 SOMA RES 45,00 127,00 WIND 2009
99 UTOPYA ELEKTRIK 15,00 39,00 WIND 2009
100 GURMAT EN. 47,40 313,00 GEOI:ERM 2009
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MW GWhl/year MWh/year
RENEWABLES
(WIND-HYDRO-G.THER- 501,50 1.279,70 1.279.700,00
WASTE-BIOGAS)

ASPHALTIT 135,00 945,00 945.000,00

FUELOIL 354,10 2.541,00 2.541.000,00
LIGNITE 0,40 3,00 3.000,00
N.GAS 936,20 6.654,00 6.654.000,00
CDM REGISTERED PROJECTS AND CAPACITY ADDITIONS TO EXISTING PLANTS ARE EXLUDED

Generation units put into operation in 2008

INSTALLED POWER GENERATION
NO PLANT NAME FUEL TYP
MW MWh
MB SEKER NiSASTA SAN. A.S.
1 8,8 0 N.GAS
(Sultanhant)
2 AKSA ENERJI (Antalya) 183,8 133.736 N.GAS
3 AKSA ENERJI (Manisa) 52,38 79.183 N.GAS
4 ANTALYA ENERJI (ilave) 17,46 256.120
5 ATAG INSAAT SAN. A.S.B.(ANTALYA) 54 10 N.GAS
6 BAHCIVAN GIDA (LULEBURGAZ) 1,165 0 N.GAS
7 CAN ENERJI (Corlu-TEKIRDAG) (ilave) 52,38 274.260
FOUR SEASONS OTEL (ATIK PASHA
8 1,165 0 N.GAS
TUR.A.S)
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FRITOLAY GIDA SAN.VE

9 . . 0,06 0
TIC.AS.(llave)
ITC-KA Enerji Uretim
10 . 14,13 95.832
A.S.(Mamak)(llave)
11 KARKEY(SILOPI-5) (154 kV) (ilave) 14,78 16.362
12 MELIKE TEKSTIL (GAZIANTEP) 1,584 0 N.GAS
13 MiSIS APRE TEKSTIL BOYA EN. SAN. 2 5.324 N.GAS
14 MODERN ENERJi (LULEBURGAZ) 13,4 508.942 N.GAS
ORTADOGU ENERJi (ODA YERI)
15 . 2,83 0 WASTE
(Eyup/IST.)
POLAT TURZ. (POLAT
16 ) 1,6 490 N.GAS
RENAISSANCE IST.OT.)
17 SARAYKOY JEOTERMAL (Denizli) 6,85 14.099 GEO
YILDIZ SUNTA (Uzungiftlik-
18 L . 22,63 136.018 N.GAS
Kosekdy)(Diizeltme)
19 SONMEZ Elektrik (ilave) 8,73 61
20 AKKOY ENERJI (AKKOY | HES) 101,94 21.608 HYDRO
ALP ELEKTRIK (TINAZTEPE)
21 7,689 9.245 HYDRO
ANTALYA
22 CANSU ELEKTRIK (Murgul/ARTVIN) 9,18 12.518 HYDRO
CALDERE ELK.(CALDERE
23 . 8,74 11.153 HEPP
HES)Dalaman-MUGLA
DAREN HES ELKT. (SEYRANTEPE
24 49,7 14.370 HYDRO
BARAJI VE HES)
DEGIRMENUSTU EN.
25 25,7 0 HEPP
(KAHRAMANMARAS)
GOZEDE HES (TEMSA ELEKTRIK)
26 24 6.107 HYDRO
BURSA
v3.1

83



- VERIFIED
VCS 588

PROJECT DESCRIPTION: vcs version 3

H.G.M. ENERJI (KEKLICEK HES)

27 8,674 120 HYDRO
(Yesilyurt)
HAMZALI HES (TURKON MNG
28 . 16,7 2.934 HEPP
ELEKTRIK)
HIDRO KNT.(YUKARI MANAHOZ
29 22,4 13.772 HYDRO
REG.VE HES)
iC-EN ELK.(CALKISLA REGULATORU
30 7,66 3.364 HYDRO
VE HES)
KALEN ENERJi (KALEN Il REGULAT.
31 15,65 10.281 HYDRO
VE HES)
MARAS ENERJI (FIRNIS
32 . . 7,22 0 HYDRO
REGULATORU VE HES)
SARMASIK | HES (FETAS FETHIYE
33 . 21,04 1.472 HYDRO
ENERJI)
SARMASIK || HES (FETAS FETHIYE
34 ) 21,58 1.221 HYDRO
ENERJI)
35 TORUL 105,6 18.551 HYDRO
YESIL ENERJI ELEKTRIK (TAYFUN
36 0,82 0 HYDRO
HES)
37 ZORLU ENERJI (MERCAN) (Diizeltme) 1,275 22.828 HEPP
38 BAKi ELEKTRIK SAMLI RUZGAR 21 60.943 WIND
39 DATCA RES (Datga) 8,1 3.778 WIND
40 ERTURK ELEKTRIK Catalca RES 60 65.961 WIND
INNORES ELK YUNTDAG RUZG.
41 42,5 98.058 WIND
(Aliaga)
LODOS RES
42 . 24 25.714 WIND
(Tasoluk)(G.O.P./ISTANBUL)
43 SAYALAR RUZGAR (Dogal Enerji) 30,6 53.925 WIND
SEBENOBA (DENIZ ELK.) (Samandag-
44 31,2 46.919 WIND
HATAY)
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GEOTHERMAL- HYDRO)

MwW MWh/year

N.GAS 271,29 727.685,00
RENEWABLES (WASTE -

391,23 126.728,00

CDM REGISTERED PROJECTS AND CAPACITY ADDITIONS TO EXISTING PLANTS ARE EXLUDED

Generation units put into operation in 2007

INSTALLED
GENERATION
NO PLANT NAME POWER FUEL TYPE
(GWh)
(MW)
1 MOBIL TOPLAM -462,30
2 HABAS (Aliaga-ilave) 9,10 1.796,00 N.GAS
3 BOSEN -123,50 N.GAS
4 MODERN ENERJi 5,20 650,00 N.GAS
5 ARENKO 0,70 101,00 N.GAS
6 ALTINMARKA GIDA 0,10 29,00 N.GAS
7 TEKBOY ENERJI 0,10 16,00 N.GAS
8 VELSAN AKRILIK 0,10 0,00 N.GAS
9 AKBASLAR -0,10 N.GAS
10 ORS RULMAN -0,30 N.GAS
Acibadem Saglik Hiz.ve Tic.A.S(Kadikdy
11 ) 0,50 4,00 N.GAS
Hast.)(Istanbul/Kadikdy)
Acibadem Saglik Hiz.ve Tic.A.S(Kozyatag
12 . 0,60 5,00 N.GAS
Hast.)(Istanbul/Kadikdy)
Acibadem Saglik Hiz.ve
13 1,30 11,00 N.GAS
Tic.A.S(Nilufer/BURSA)
14 AKATEKS Tekstil Sanayi ve Ticaret A.S. 1,80 14,00 N.GAS
FLOKSER TEKSTIL
15 2,10 17,00 N.GAS
SAN.AS.(Gatalga/istanbul)(Poliser Tesisi)
FLOKSER TEKSTIL
16 2,10 17,00 N.GAS
SAN.AS.(Catalga/istanbul)(Suetser Tesisi)
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17 FRITOLAY GIDA SAN.VE TiC. AS. 0,50 4,00 N.GAS
18 KIVANG TEKSTIL SAN.ve TiC.A.S. 3,90 33,00 N.GAS
19 KIL-SAN KiL SAN.VE TiC. A.S 3,20 25,00 N.GAS
20 SUPERBOY BOYA SAN.ve 1.00 8,00 N.GAS
Tic.Ltd.Sti.(Buyukcekmece/Istanbul)
o1 SWiss OTEL(An'adqu Japan Turizm A.S 160 1,00 N.GAS
(Istanbul)
2 TAV Esenboga Yatinm Yapim ve isetme 3.0 33,00 N.GAS
AS./ANKARA
23 STARWOOD -17,30 N.GAS
24 NUH ENERJI-2(Nuh Gim.) 73,00 514,00 N.GAS
25 KAREN -24,30 FUELOIL
26 AKTEKS 1,80 14,00 FUELOIL
27 TUPRAS iZMIT RAFINERI -0,90 FUELOIL
28 AKBASLAR -3,80 FUELOIL
29 USAK SEKER (NURI SEKER) 1,70 LIGNITE
30 BOR SEKER -0,60 LIGNITE
31 SUSURLUK SEKER -0,60 LIGNITE
32 AFYON SEKER -0,80 GASOIL
33 AGRI SEKER -1,00 GASOIL
34 ALPULLU SEKER -0,90 GASOIL
35 BURDUR SEKER -0,80 GASOIL
36 CARSAMBA SEKER -0,80 GASOIL
37 CORUM SEKER -0,80 GASOIL
38 ELAZIG SEKER -0,50 GASOIL
39 ELBISTAN SEKER -0,80 GASOIL
40 ERCIS SEKER -0,80 GASOIL
41 EREGLI SEKER -0,80 GASOIL
42 KASTAMONU SEKER -0,20 GASOIL
43 KUTAHYA SEKER (BAHA ESAD TEKAND) -0,70 GASOIL
44 MALATYA SEKER -0,50 GASOIL
45 BOGAZLIYAN SEKER 16,40 N.GAS
46 KARTONSAN ilave 24,00 192,00 N.GAS
47 ESKISEHIR END.ENERJI 3,50 N.GAS
48 ESKISEHIR SEKER (KAZIM TASKENT) 2,90 N.GAS
49 IGSAS 2,20 76,00 N.GAS
50 DESA ilave 0,70 70,00 NAPHTA
51 DENTAS ilave 0,30 38,00 NAPHTA
52 SUPER FILMCILIK ilave 0,10 203,00 N.GAS
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53 ATAER ENERJi ilave 0,10 398,00 NAPHTA
54 BiL ENERJi ilave 0,10 255,00 N.GAS
55 EDIP iPLIK -0,10 N.GAS
56 EGE BIRLESIK ENERJI -0,30 LPG
57 iSKO -1,80 N.GAS
58 ITC-KA Enerii Uretim As.(Mamak)(ilave) 1,40 45,00 BIOGAS
59 BiS Enerji Uretim AS.(Bursa)(ilave) 43,00 N.GAS
60 Aliaga Cakmaktepe Enerji A.S.(Aliaga/iZMIR) 34,80 278,00 N.GAS
61 BIS Eneriji Uretim AS.(Bursa)(Diizeltiime)) 28,30 3.383,00 N.GAS
62 BiS Enerji Uretim AS.(Bursa)(ilave) 48,00 N.GAS
63 BOSEN ENERUJi ELEKTRIK AS. 142,80 1.071,00 N.GAS
64 Mamara Elektrik Uretim A.S. -8,70 N.GAS
65 NUH ENERJI-2(Nuh Cim.) -73,00 N.GAS
SAYENERJi ELEKTRIK URETIM AS.
66 5,90 47,00 N.GAS
(Kayseri/OSB)
67 T. ENERJi URETIM AS.(ISTANBUL) 1,60 N.GAS
68 ZORLU EN.Kayseri (ilave 1 GT) 7,20 N.GAS
69 SIiRT 25,60 190,00 FUELOIL
70 Mardin Kiziltepe 34,10 250,00 FUELOIL
71 KAREN 24,30 180,00 FUELOIL
72 iDIL 2 (PS3 A-2) 24,30 180,00 FUELOIL
73 ISKUR TEKSTIL (SULEYMANLI HES) -4,60 HYDRO
74 BORCKA HES 300,60 600,00 HYDRO
75 TEKTUG(Keban Deresi) 5,00 20,00 HYDRO
YPM Ener.Yat.AS.(Altintepe

76 4,00 10,00 HYDRO

Hidro.)(Sivas/Susehir)

YPM Ener.Yat.AS.(Beypinar

77 3,60 9,00 HYDRO

Hidro.)(Sivas/Susehir)

YPM Ener.Yat.AS.(Konak

78 4,00 10,00 HYDRO

Hidro.)(Sivas/Susehir)

KURTEKS Tekstil
79 2,40 19,00 HYDRO
A.S./Kahramanmaras(KARASU HES-Andirin)
80 ISKUR TEKSTIL (SULEYMANLI HES) 4,60 4,00 HYDRO
81 OZGUR ELK.AS.(K.MARAS)(Tahta) 6,30 HYDRO
82 OZGUR ELK.AS.(K.MARAS)(Tahta)(llave) 6,30 HYDRO
83 ANEMON EN.ELEK.URETIM.AS. 8,00 WIND
84 ANEMON EN.ELEK.URETIM.AS.(ilave) 15,20 83,00 WIND
85 ANEMON EN.ELEK.URETIM.AS.(ilave) 7,20 WIND
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86 BURGAZ RES (Dogal Eneriji Uretim A.S.) 4,00 WIND
48,00
87 BURGAZ RES (Dogal Eneriji Uretim A.S.) 10,90 WIND
88 DENiZ ELEK. URETIM Ltd.Sti.(karakurt) 10,80 24,00 WIND
89 MARE MANASTIR RUZGAR ENERJi(ilave) 11,20 WIND
129,00
90 MARE MANASTIR RUZGAR ENERJi(ilave) 20,00 WIND
MW GWhl/year MWh/year
RENEWABLES 26,60 102,00 102.000,00
FUELOIL 110,10 814,00 814.000,00
LIGNITE 1,70 0,00 0,00
N.GAS 123,20 1.568,00 1.568.000,00
CDM REGISTERED PROJECTS AND CAPACITY ADDITIONS TO EXISTING PLANTS ARE EXLUDED
Generation units put into operation in 2006
GENETARION
NO PLANT NAME INSTALLED POWER (MW) FUEL TYPE
(GWh)
1 | AKMAYA (Lilleburgaz) GRI1 6,91 50,00 N.GAS
2 | BURGAZ (Lilleburgaz) GR | 6,91 54,00 N.GAS
ERTURK ELEKTRIK Tepe
3 0,85 2,00 WIND
RES GRI
BEREKET EN.(Mentas
4 13,30 140,00 HYDRO
Reg) GR Il
MARE MANASTIR
5 . 8,00 12,00 WIND
RUZGAR (X GRUP)
6 GIRAGAN SARAYIGR | 1,32 11,00 N.GAS
7 | TEKTUG(Kalealtr) GR I -1l 15,00 11,00 HYDRO
ERE(AKSU REG.ve
8 14,00 6,60 HYDRO
SAHMALLAR HES) GR Il
9 ELBISTAN B GR IV 360,00 LIGNITE
10 ENTEK (Kosekdy) GR V 37,00 N.GAS
ITC-KA EN. MAMAK
11 4,24 30,00 BIOGAS
TOP.M. GR HHII
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12 | CGERKEZKOY ENERJI GR | 49,16 390,00 N.GAS
YILDIZ ENT. AGAG
13 6,18 40,00 N.GAS
(Kocaeli) GR |
14 ELBISTANB GR I 360,00 LIGNITE
CAM S ELEKTRIK (Mersin)
15 126,10 1008,00 N.GAS
GRI1
ERE(Sugbzii rg. Kizildiiz
16 15,43 7,90 HYDRO
hes) GRI1 -1l
EKIN (Basaran Hes)
17 0,60 2,90 HYDRO
(Nazilli)
EROGLU GIYiM (Gorlu) GR
18 | 1,17 9,00 N.GAS
EKOLOJIK EN.
19 0,98 6,00 BIOGAS
(Kemerburgaz) GR |
BEREKET EN.(Mentas
20 26,60 HYDRO
Reg) GRI-1I
HAYAT TEM. VE SAGLIK
21 15,04 108,00 N.GAS
GRI1-1I
ANTALYA ENERJIi GR I - I
22 34,92 245,00 N.GAS
-l-v
SU ENERJI (Balikesir) GR |
23 ' 4,60 4,20 HYDRO
24 ELBISTAN B GRIII 360,00 6528,00 LIGNITE
25 | SIK MAKAS (Corlu) GR| 1,58 13,00 N.GAS
26 BOZ ENERJI GR | 8,73 70,00 N.GAS
ADANA ATIK SU ARITMA
27 . 0,80 6,00 BIOGAS
TESISI
AMYLUM NiSASTA
28 -6,20 FUELOIL
(ADANA)
AMYLUM NiSASTA
29 14,25 34,00 N.GAS
(ADANA)
MOLU EN. Zamanti
30 4,22 10,70 HYDRO
Bahcelik GR | - I
KASTAMONU ENTEGRE
31 7,52 54,00 N.GAS
(Balikesir) GR |
v3.1

89



VCS |z PROJECT DESCRIPTION: vcs Version 3

CIRAGAN
32 -1,36 N.GAS
SARAYI(Bakanlik ¢ikardr)
MENDERES ELEKTRIK GR
33 | 7,95 56,00 GEOTHERMAL
BEREKET ENERJI
34 R 11,62 28,00 HYDRO
GOKYAR HES 3 Grup
DENizLi
35 ) . 0,45 N.GAS
CIMENTO(DUZELTME)
SONMEZ ELEKTRIK
36 17,46 126,00 N.GAS
(Corlu) GR 1 -1l
37 BARES X GRUP 13,50 95,00 WIND
ELSE TEKSTIL (Gorlu) GR |
38 3,16 25,00 N.GAS
-1l
39 ENTEK (Kdsekody) GR IV 47,62 931,00 N.GAS
MARMARA ELEKTRIK
40 8,73 63,00 N.GAS
(Corlu) GR |
MARMARA PAMUK (Corlu)
41 8,73 63,00 N.GAS
GRI
42 NUH ENERJIi-2 GR Il 26,08 504,00 N.GAS
43 SANLIURFA GR I-II 51,80 0,00 HYDRO
44 AYDIN ORME GR-I 7,52 60,00 N.GAS
45 ALARKO ALTEK GR-llI 21,89 420,00 N.GAS
46 KARACAOREN-II -0,80 HYDRO
47 SEYHAN I-ll ilave 0,30 HYDRO
48 EKOTEN TEKSTIL GR-I 1,93 14,00 N.GAS
49 ERAK GIiYiM GR-I 1,37 10,00 N.GAS
50 VAN-2 -24,70
Mw GWhlyear
TOTAL 1.441,08 8.612,60
RENEWABLES (HYDRO- 76,37 169,60

v3.1



VCS |z PROJECT DESCRIPTION: vcs Version 3

WIND-BIOGAS)
LIGNITE 1.080,00 6.528,00
N.GAS 284,72 1.915,00

CDM REGISTERED PROJECTS AND CAPACITY ADDITIONS TO EXISTING PLANTS ARE EXLUDED

MWh
Gross Electricity Generation in Year 2010 211.207.700,0
Electricity generation in year 2010 from CDM projects 6.476.600,0
Gross Electricity Generation in Year 2010 - ExI.CDM Projects 204.731.100,0
20% corresponding to most recent plants 40.946.220,0
2006-2007-2008-2009-2010 43.784.713,0
Total Capacity of plants build in 2010 20.411.000,0
Lignite 144.000
Imported Coal 9.080.000
N.gas 10.081.000
Fuel Oil
Wastes
Renewable 1.106.000,00
Total Capacity of plants build in 2009 11.422.700,0
Lignite 3.000
N.gas 6.654.000
Total Renewable 1.279.700
Diesel Ol 0
Fuel Oil 2.541.000
Import Coal + Asphaltic 945.000
LPG 0
Total Capacity of plants build in 2008 854.413,0
Lignite -
N.gas 727.685,0
Total Renewables 126.728,0
Diesel Oll 0
Fuel Oil 0
import Coal 0
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Solid 0
LPG 0
Total Capacity of plants build in 2007 2.484.000,00
Total Renewable 102.000,0
N.gas 1.568.000,0
Lignite 0
Diesel Oll 0
Fuel Oil 814000
import Coal 0
Solid 0
LPG 0
Total Capacity of plants build in 2006 8.612.600,00
Total Renewable 169.600,0
N.gas 1.915.000,0
Lignite 6.528.000,0
Diesel Ol 0
Fuel Oil 0
Import Coal 0
Solid 0
LPG 0
Total Capacity Additions considered for BM calculation
Fuel Source Total (MWh)
Total Renewable 2.784.028,0
N.gas 20.945.685,0
Lignite 6.675.000
Naphtha 0
Diesel Oll 0
Fuel Oil 3355000
Coal 10.025.000
Solid 0
LPG 0

v3.1

92



- VERIFIED
VCS 588

PROJECT DESCRIPTION: vcs version 3

Total 43.784.713,0
Weighted Emission by Percent in overall
Fuel Source MWh EF
average EF Source generation
Coal 10.025.000 0,995 217,29 9.976.622 22,9%
Lignite 6.675.000 0,999 145,22 6.667.665 15,2%
Fuel Oif 3.355.000 0,775 56,63 2.600.197 7,7%
Diesel oil 0 0,949 0,00 - 0,0%
LPG 0 0,493 0,00 - 0,0%
Naphtha 0 0,554 0,00 - 0,0%
Natural Gas 20.945.685 0,425 193,99 8.906.814 47,8%
Renewable and
0 0,000 0,00 0,0%
wastes
Solid 0 0,000 0,00 0,0%
Total Renewable 2.784.028 0,000 0,00 6,4%
TURKEY'S
43.784.713,0 613,132 28.151.298 100,0%
TOTAL
EF,grid,BM,y (tCO2/MWh) 0.643
Details of OM Calculation
. . Total Fuel -
NCV (Tj/kt) (unit ton EF : Total Emission
Fuel Source or 1000m3 forgas) | (tco2rj) COEF(tCO2/kt) 2008 2009 2010 Consumption 2008-2010
2008-2010
Hard Coal 22,26 92,8 2.065 6.270.008 | 6.621.177 | 7.419.703 | 20.310.888 | 41.951.764
Lignite 6,79 90,9 618 66.374.120 | 63.620.518 | 56.689.392 | 186.684.030 § 115.302.561
Fuel Oil 39,91 75,5 3.013 2.173.371 | 1.594.321 891.782 4.659.474 14.041.084
Diesel Oil 42,61 72,6 3.094 131.206 180.857 20.354 332417 1.028.335
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LPG 12,57 61,6 774 0 111 0 11 86
Naphta 40,55 69,3 2.810 10.606 8.077 13.140 31.823 89.424
Natural Gas 37,06 54,3 2.013 21.607.635 ] 20.978.040 §21.783.414 | 64.369.089 129.543.312

EEXA
Net Calorific Values®®
Net Calorific Value
2008 2009 2010 Average

Hard Coal +
222 22,2 22.3 22,26

Import Coal
Lignite 6,8 6,4 7.1 6,79
Fuel Ol 39,7 39,8 40,2 39,91
Diesel Oif 42 4 42 .4 431 42.61
Lpg 0,0 37,7 0,0 12,57
Naphtha 44 6 43,5 33,5 40,55
N.Gas 36,6 37,2 37,4 37,06

Turkey’s Net Electricity Production and Imports54
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VCS |ats PROJECT DESCRIPTION: vCs Version 3

Electricity Generation( GW/h)
Gross Net Gross Gen. Net Gen
Year NET/Gross Import Total
generation | generation Thermal Thermal
2008 | 198418.0 | 189761.9 0.96 164139.3 156978.6 | 789.40 157768.028
2009 194812.9 | 186619.3 0.96 156923.4 150323.4 | 812.00 151.135.388
2010 211207.7 | 203046.1 0.96 155827.6 149806.0 | 1143.81 150.949.837
Total Net
Thermal |457108.012745.21| 459853.25
Gen.
EF,grid ,OMsimple,y(tCO2/MWh) 0.657
EF Grid, OM, y 0.657
EF Grid, BM, y 0.643

EF Grid, CM, y 0.650
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