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KEY PROJECT INFORMATION

	Title of Project/PoA/Activity:
	Akbuk Wind Farm Project, Turkey

	GS ID of the project/PoA/activity:
	GS436

	GS Version:
	GS v03.1.

	Brief description of Project:




	The Akbük Wind Farm Project involves the development of 31.5 MW onshore wind farm in the region of Aydın Province, Didim District in Turkey. The generated electricity will be delivered to the Turkish national grid. The Project involves the installation of 15 turbines and the development of a high voltage transmission line between the proposed project area and the national grid. An estimated net electricity of 105 GWh/year will be produced by the project activity and delivered to the national grid. The annual emission reductions are estimated as 67,570 tCO2e/years.  

	Project type: Energy/Land Use
	Energy

	For Renewable Energy Projects – intention to apply RECs Labels (y/n)
	No

	GS Stream (CDM/VER):
	VER

	Scale (large/scale/micro):
	Large scale

	GS Registration Date:
	17/03/2009

	GS Crediting period start date:
	19/03/2009

	CDM Registration Date:
	N/A

	CDM Crediting period start date:
	N/A

	Project Developer:
	Ayen Enerji A.S.

	Project Representative:
	Ayen Enerji A.S.

	Project Participants and any communities involved:
	Life Iklim ve Enerji Ltd Sti. (Project Consultant)

	Host Country/Location:
	Didim, Aydın/ TURKEY

	Methodologies applied:
	ACM0002

	SDG Impacts:
	1 – SDG 13: Climate Action
2 – SDG 8: Decent Work and Economic Growth
3 – SDG 7: Affordable and Clean Energy
4 – SDG 6: Clean Water

	Estimated amount of SDG Impact (GSVERs and others) 
	SDG 13: 67,570 tCO2e reduction per year
SDG 8: 15 workers to employ
SDG 7: 105,000 MWh electricity generation per year
SDG 6: 2,246,700 m3 wastewater avoidance per year





SECTION A Sustainable Development Goals (SDG) outcomes
A.1	Relevant target for each of the three SDGs
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]
	SDG
	Target
	Indicator

	13 (Climate Action)
	13.3 Improve education, awareness-raising and human and institutional capacity on climate change mitigation, adaptation, impact reduction and early warning
	13.3.1 Number of countries that have integrated mitigation, adaptation, impact reduction and early warning into primary, secondary and tertiary curricula

	8 (Decent Work and Economic Growth)
	8.8. Protect labour rights and promote safe and secure working environments for all workers, including migrant workers, in particular women migrants, and those in precarious employment
	8.8.2 Increase in national compliance of labour rights (freedom of association and collective bargaining) based on International Labour Organization (ILO) textual sources and national legislation, by sex and migrant status

	7 (Affordable and Clean Energy)
	7.2. By 2030, increase substantially the share of renewable energy in the global energy mix
	7.2.1 Renewable energy share in the total final energy consumption 

	6 (Clean Water)
	6.6. By 2020, protect and restore water-related ecosystems, including mountains, forests, wetlands, rivers, aquifers and lakes
	6.6.1 Change in the extent of water-related ecosystems over time



A.2	Explanation of methodological choices/approaches for estimating the SDG outcome

A.2.1. SDG 13: Climate Action

[bookmark: _Hlk26188117]The goal set by United Nations: Take urgent action to combat climate change and its impacts

A.2.1.1. CO2e Emissions

Explanations of methodological choices

The emission reductions resulting from the proposed project are calculated according to ACM0002 ‘‘Consolidated baseline methodology for grid-connected electricity generation from renewable sources’’ version 7. 

According to the referred methodology the emission reductions are calculated as follows:

       								Equation 1

Where;

	
	=
	Emission reductions in year y (t CO2e/yr)

	
	=
	Baseline emissions in year y (t CO2/yr)

	
	=
	Project emissions in year y (t CO2e/yr)

	
	=
	Leakage emissions in year y (t CO2e/yr)



The baseline emissions include only CO2 emissions from the electricity generation in fossil fuel fired power plants that are displaced due to the project activity, calculated as follows:


       						Equation 2
			

Where;

	
	=
	Baseline emissions in year y (t CO2e/yr)

	
	=
	Electricity supplied by the project activity to the grid (MWh)

	
	=
	Baseline electricity supplied to the grid in the case of modified or retrofit facilities (MWh). As the proposed project activity is a new power plant this value is taken as zero.

	
	=
	Combined margin CO2 emission factor for grid connected power generation in year y calculated using the ‘‘Tool to calculate the emission factor for an electricity system’’ version 1



The emission factor is calculated according to ‘‘Tool for calculation of emission factor for electricity systems’’ version 1 as followed:

Step 1. Identification of the relevant electrical power system

According to the ‘‘Tool to calculate the emission factor for an electricity system’’, a project electricity system has to be defined by the 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.

Correspondingly, in this project activity the project electricity system include the project site and all power plants attached to the Interconnected Turkish National Grid.

Electricity transfers from connected electricity systems to the project electricity system are defined as electricity imports. For the purpose of determining the operating margin emission factor, 0 tCO2/GWh emission factor has been determined for net electricity imports (EFgrid, import) from the connected electricity system.

Step 2. Selection of an operating margin (OM) method

According to the ‘‘Tool to calculate the emission factor for an electricity system’’, 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
d) Average OM.

Options (b) and (c) are not selected due to the limited availability of data for Turkey. Option (d) is not selected since low-cost/must run resources do not constitute more than 50% of total grid generation. As prescribed in the tool, the Simple OM (a) can only be used if low-cost/must run resources constitute less than 50% of total grid generation, where low-cost/must run resources include hydro, geothermal, wind, low-cost biomass, nuclear and solar generation. The share of the installed capacity of renewable energy sources excluding hydro power is 0.1% of the total electricity generation and is therefore not taken into consideration (see table 13). There is no indication that coal is used as a must-run and no nuclear energy plants are located in Turkey. That leaves hydro power as the only relevant low-cost must run source for electricity. The electricity generation from hydro power is 25.1% of the total electricity generation (see table 13). Therefore the requirements for the use of the Simple OM calculations (option a) are satisfied.

Table 1. Breakdown by sources of the electricity generation from the Turkish grid 2006[footnoteRef:1] [1:  Please see TEİAŞ official website. ] 

	Power plants by fuel type
		2006 Generation

	
	Generation
(GWh)
	Share (%)

	Natural Gas
	80,691
	45.8

	Coal
	46,649
	26.5

	Hydro power
	44,244
	25.1

	Fuel Oil
	4,340
	2.5

	Geothermal and Wind
	220
	0.1

	Total
	176,299
	100




Since the Simple OM calculation (option a) is selected, the emission factor is calculated by the generation-weighted average emissions per electricity unit (tCO2/GWh) and averaged over the past three years of all generating sources serving the system, not including low-operating cost and must-run power plants.

The tool gives two options for the calculation of EFgrid, OM, y;

· Ex-ante option: A 3-year generation--weighted average, based on the most recent data available at the time of submission of the VER-PDD to the DOE for validation, without the requirement to monitor and recalculate the emissions factor during the crediting period, or
· Ex post option: The year in which the project activity displaces grid electricity, requiring the emissions factor to be updated annually during the monitoring.

For this project the ex ante approach is selected. Data for calculating the three year average is obtained from the period 2004 -- 2006 which are the most recent data available at the time of preparation of the PDD[footnoteRef:2]. [2:  The index “y” in the equations refers to the years 2004-2006 to calculate the emission factor ex-ante.] 


Step 3. Calculating the operating margin emission factor according to the selected 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. It may be calculated:

· Based on data on fuel consumption and net electricity generation of each power plant / unit (Option A), or
· Based on the data on net electricity generation, the average efficiency of each power unit and the fuel type(s) used in each power unit (Option B), or
· Based on data 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 (Option C)

As the fuel consumption and the average efficiency data for each power plant / unit is not available Option C is used for simple OM calculation[footnoteRef:3]. [3:  There are no nuclear power plants in Turkey and the share of the renewable energy is very small] 


As Option C is used , 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 the fuel type(s) and total fuel consumption of the project electricity system as follows:


   						Equation 3

	EFgrid,OM ,y
	=
	Simple operating margin CO2 emission factor in year y
(t CO2/MWh)

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

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

	FCO2,i,y
	=
	CO2 emission factor of fuel type i in year y (t CO2/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 fuel types combusted in power sources in the project electricity system in year y

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




Step 4. Identifying the cohort of the power units to be included in the build margin

The sample group of power units’ m used to calculate the build margin consists of either;

a) The set of five power units that have been built most recently, or
b) The set of power capacity additions in the electricity system that comprise 20% of the system generation (in MWh) and that have been built most recently[footnoteRef:4] [4:  If 20% falls on part capacity of a unit, that unit is fully included in the calculation.] 

Option (b) has been chosen to identify the cohort of power units to be included in the build margin as the set of power units comprise the larger annual generation.

The list of the power plants is defined under Annex 3, baseline information of this PDD.

Step 5. Calculation of the build margin emission factor

The built margin emissions factor is the generation-weighted average emissions factor (tCO2/MWh) of all power units m during the most recent year y for which power generation data is available, calculated as follows:



        						Equation 4

Where:

	EFgrid,BM,y
	=
	Build margin CO2 emission factor in year y (t CO2/MWh)


	EGm,y
	=
	Net quantity of electricity generated and delivered to the grid by
power unit m in year y (MWh)

	EFEL,m,y
	=
	CO2 emission factor of power unit m in year y (t CO2/MWh)

	m
	=
	Power units included in the build margin

	y
	=
	Most recent historical year for which electricity generation data is
available



As per the ‘‘Tool to calculate the emission factor for an electricity system’’, the CO2 emission factor of each power unit m (EFEL,m,y) should be determined as per the guidance from the tool in step 3 for simple OM, using options B1, B2 or B3, using for y the most recent historical year for which power generation data is available, where m is the power units included in the build margin.

As plant specific fuel consumption data is not available for Turkey, option B2 has been selected for the calculation of the CO2 emission factor of each power unit m (EFEL,m,y) as follows:



   								Equation 5

Where:

	EFEL,m,y
	=
	CO2 emission factor of power unit m in year y (t CO2/MWh)

	EFCO2,m,i,y
	=
	Average CO2 emission factor of fuel type i used in power unit m in
year y (t CO2/GJ)

	ηm,y
	=
	Average net energy conversion efficiency of power unit m in year y
(ratio)




Step 6. Calculation of the combined margin emission factor

The combined margin emissions factor is calculated as follows:



     				Equation 6

Where:

	EFgrid,CM,y
	=
	Combined Margin emission factor in year y (tCO2/GWh)

	EFgrid,BM,y
	=
	Build margin CO2 emission factor in year y (t CO2/MWh)

	EFgrid,OM,y
	=
	Operating margin CO2 emission factor in year y (t CO2/MWh)

	wOM
	=
	Weighting of operating margin emissions factor (per cent)

	wBM
	=
	Weighting of build margin emissions factor (per cent)




The weighs for the operating margin and build margin emission factors are by default 0.75 and 0.25 respectively.

Data and parameters that are available at validation 

	Data / Parameter
	ID.1 / EGgross

	Data unit
	GWh

	Description
	Gross electricity production by fossil fuel power sources (2004-2006)

	Source of data used
	TEIAS (Turkish Electricity Transmission Company)
The distribution of gross electricity generation by primary energy resources and the
electricity utilities in Turkey (2004, 2005, 2006).
http://www.teias.gov.tr/istat2004/42.xls
http://www.teias.gov.tr/istatistik2005/43.xls
http://www.teias.gov.tr/ist2006/40.xls

	Value applied:
	See calculations of emission factor

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	According to ‘‘Turkish Statistics Law and Official Statistics Program’’38 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
	ID.2 / FCi

	Data unit
	m3 / tons (m3 for gaseous fuels)

	Description
	Amount of fossil fuel consumed in the project electricity system by generation sources
(2004-2006)

	Source of data used
	TEIAS (Turkish Electricity Transmission Company)
Fuels consumed in thermal power plants in Turkey by the electric utilities (2004-2005,
2006)
http://www.teias.gov.tr/ist2006/42.xls for 2004 and 2005 data
http://www.teias.gov.tr/ist2006/43.xls for 2006 data

	Value applied:
	See calculations of emission facto

	Justification of the choice of data or description of measurement methods and procedures actually 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
	ID.3 / Electricity Imports

	Data unit
	GWh

	Description
	Electricity transfers from connected electricity systems to the project electricity system
by years (2004-2006)

	Source of data used
	TEIAS (Turkish Electrical Transmission Company)
Monthly distribution of imported electrical energy by years (2004, 2005, 2006)
http://www.teias.gov.tr/ist2006/47.xls

	Value applied
	See calculations of emission factor (

	Justification of the choice of data or description of measurement methods and procedures actually 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
	ID.4 / NCV

	Data unit
	TJ/Gg

	Description
	Net calorific value (energy content) of fossil fuel type

	Source of data used
	TEIAS (Turkish Electricity Transmission Company)
Heating values of fuels consumed in thermal plants in Turkey by the electricity utilities
(2004-2005, 2006)
http://www.teias.gov.tr/ist2006/44.xls for 2004 and 2005 data
http://www.teias.gov.tr/ist2006/45.xls for 2006 data

	Value applied
	See calculations of emission factor

	Justification of the choice of data or description of measurement methods and procedures actually 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
	In order to convert the data source units to the required units; 1cal is considered to be
4.187 joules and the density of natural gas is considered to be 0.695kg/m3.[footnoteRef:5] [5:  Please visit International Energy Agency (IEA) Statistics, Natural Gas Information / p.xxv, Abbreviations and conversion factors.] 




	Data / Parameter
	ID.5 / EFC02

	Data unit
	kg/TJ

	Description
	Default CO2 emission factor of fossil fuel type

	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 of Chapter 1 of Volume 2 (Energy) of the 2006 IPCC Guidelines for
National Greenhouse Gas Inventory
http://www.ipcc-ggip.iges.or.jp/public/2006gl/index.htm 

	Value applied
	See calculations of emission factor

	Justification of the choice of data or description of measurement methods and procedures actually 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 1)’’.

	Any comment
	



	Data / Parameter
	ID.6 / η

	Data unit
	%

	Description
	Plant specific generation efficiency for type of fuel

	Source of data used
	‘‘Environmental Map’’ published by Environmental Inventory Head Department under
Ministry of Environment and Forestry

	Value applied
	See calculations of emission factor

	Justification of the choice of data or description of measurement methods and procedures actually applied
	The average values of thermal plants in Turkey are taken from the report
‘‘Environmental Map’’ published by the Ministry of Environment and Forestry.

	Any comment
	



	Data / Parameter
	ID.7 / Capacity additions

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

	Description
	Capacity additions to the grid that comprises 20% of the total generation (2003-2006)

	Source of data used
	TEIAS (Turkish Electricity Transmission Company)
Generation units put into operation in 2003; 2004; 2005; 2006
http://www.teias.gov.tr/istatistik/7.xls for 2003
http://www.teias.gov.tr/istat2004/7.xls for 2004
http://www.teias.gov.tr/istatistik2005/7.xls for 2005
http://www.teias.gov.tr/projeksiyon/ekler.htm for 2006 (see Annex II (Ek II) on the web
page)

	Value applied
	Please see Annex 3 of the registered PDD.

	Justification of the choice of data or description of measurement methods and procedures actually 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
	ID.8 / EFgrid,CM

	Data unit
	tCO2e/MWh

	Description
	Combined Margin emission factor

	Source of data used
	Official utility documents

	Value applie
	0.644

	Justification of the choice of data or description of measurement methods and procedures actually applied
	Calculated ex-ante according to the ‘‘Tool to calculate emission factor for an electricity
system’’ version 01, EB35 Annex 12.

	Any comment
	




Ex-ante calculation of emission reductions

Calculation of Simple Operation Margin Emission Factor (EFgrid, OM, y)

For the calculation of the Simple OM, the amount of fuel consumption (FCi, y) is taken from website of TEİAŞ, which is the official source of related data. The fuel consumption values for relevant years are given in Table 2.
[bookmark: _Ref33443869]Table 2. Fuel consumption of generation sources connected to the grid (2004-2006)
	FCi, y 1000 m3 or tons (m3 is used for gaseous fuels) 2004

	
	2004
	2005
	2006
	Total

	Natural Gas
	13,325,721
	14,756,764
	17,034,548
	46,117,033

	Lignite
	33,776,660
	48,319,143
	50,583,810
	132,679,613

	Coal
	4,564,713
	5,259,058
	5,167,863
	15,441,634

	Fuel Oil
	2,653,901
	2,131,730
	1,821,357
	6,606,988



Turkey specific net calorific values (NCVi, y) for fossil fuel types are used, however, for emission factor of fossil fuel types (EFCO2, i, y) ,data from IPCC guidelines for national greenhouse gas inventory has been used.

The NCV and emission factors are presented in
Table 3. NCV and emission factor of fossil fuel type
	
	NCVi (TJ/Gg)
	EFCO2, I (kg/TJ)

	
	2004
	2005
	2006
	

	Natural Gas
	36.9
	37.3
	37.0
	54,300

	Lignite
	7.6
	5.9
	6.9
	90,900

	Coal
	22.5
	21.1
	22.0
	94,600

	Fuel Oil
	40.3
	40.4
	40.3
	72,600



The electricity generated to the grid by all power sources serving the system, not including low-cost / must run power plants / units (EGgross,y) is obtained from TEIAS (Turkish Electricity Transmission Company). Table 4 shows the gross electricity production for 2004-2006 produced by fossil fuel power sources.

[bookmark: _Ref33444501]Table 4. Gross electricity production by fossil fuel power sources 2004-2006
	EGgross,y GWh

	
	2004
	2005
	2006
	Total

	Natural Gas
	62,241.8
	73,44.9
	80,691.2
	216,377.9

	Lignite
	22,449.5
	29,946.3
	32,432.9
	84,828.7

	Coal
	11,998.1
	13,246.2
	14,216.6
	39,460.9

	Fuel Oil
	7,670.3
	5,482.5
	4,340.4
	17,493.2



The gross electricity production includes the electricity consumption of the power plants. To be able to calculate the net electricity fed into the grid by specific fuel sources, an average correction factor had to be calculated from the overall gross/net electricity generation data. The annual publication of TUIK (Turkish Statistical Institute) is the most accurate official source of data, which provides most up-to-date information publicly available. This relation is derived in Table 5 below.

[bookmark: _Ref33444710]Table 5. Relation between net and gross electricity generation 2002-2004
	
	2002
	2003
	2004

	Gross generation [GWh]
	129,400
	140,581
	150,698

	Net generation [GWh]
	123,727
	135,248
	145,066

	Relation (%)
	95.6
	96.2
	96.3

	Average correction factor (%)
	96



The net electricity delivered to the grid by the fossil fuel plants (EGnet,y) is calculated in Table 6. The calculation of EFgrid,OM, y requires the inclusion of electricity imports with an emission factor of 0 tCO2/GWh. By including the imports in the electricity production this requirement is fulfilled.

[bookmark: _Ref33445133]Table 6. Net electricity production by fossil fuel power plants and electricity imports 2004-2006
	
	
	2004
	2005
	2006
	Total

	Net electricity
production EGnet,y
[GWh]
	Natural Gas
	59,780.1
	70,540.1
	77,499.8
	207,820.1

	
	Lignite
	21,561.6
	28,761.9
	31,150.2
	81,473.7

	
	Coal
	11,523.6
	12,722.3
	13,654.3
	37,900.2

	
	Fuel Oil
	7,366.9
	5,265.7
	4,168.7
	16,801.3

	Electricity imports
[GWh]
	
	463.5
	635.9
	573.2
	1,672.6

	Electricity supplied
to grid EGy [GWh]
	
	100,695.7
	117,925.9
	127,046.3
	345,667.9



Based on the above values the EFgrid, OM ,y calculated through equation (3) is 652 tCO2eq/GWh.

Calculation of Build Margin Emission Factor (EFgrid,BM,y)

The average CO2 emission factor of fuel types (EFCO2,m) and the average net energy conversion efficiency of the power plants (nm,y) used for the calculation of emission factor of the power units (EFEL,m,y) through equation (5) are presented in Table 7 below.

[bookmark: _Ref33445565]Table 7. Emission factor of the power units
	
	Average emission
factor (EFCO2,m)
	Average conversion
efficiency (nm)
	Emission factor of the power unit (EFEL,m,y )

	
	kgCO2/TJ
	%
	tCO2/GWh

	Natural Gas
	54,300
	45
	425

	Lignite
	90,900
	32
	1001

	Coal
	94,600
	33
	1014

	Fuel Oil
	72,600
	33
	788

	Hydro
	N/A
	N/A
	0

	Wind
	N/A
	N/A
	0



For calculation of the built margin emission factor, where several fuel types are used in the power unit, the lowest CO2 emission factor for EFCO2,m,I,y has been used.

The data regarding the electricity generated and delivered to the grid by power units (EGm,y) are presented in Table 8.
[bookmark: _Ref33445871]Table 8. Electricity generated by the power units included in the build margin calculation
	
	2003
	2004
	2005
	2006
	Total

	Natural Gas
	692.3
	8,877.4
	7,117.8
	3,283.5
	19,971.0

	Lignite
	N/A
	N/A
	4,420.0
	7,020.0
	11,440.0

	Coal
	N/A
	337.5
	1,125.0
	N/A
	1,462.5

	Fuel Oil
	N/A
	793.3
	100.9
	N/A
	894.2

	Hydro
	N/A
	241.8
	1,028.8
	478.1
	1,748.6

	Wind
	N/A
	N/A
	87.4
	100.0
	187.4

	Renewables
	
	
	
	
	35,703.7


 
The EFgrid,BM,y which is calculated through  is 618 tCO2eq/GWh.

Calculation of Combined Margin Emission Factor (EFgrid,CM,y)

The EFgrid, CM,y which is calculated through equation (4) is 0.644 tCO2eq/GWh.

Project emissions

The proposed project activity involves the generation of electricity by development of a wind farm. The generation of electricity does not result in greenhouse gas emissions and therefore PEy = 0 tCO2/year

Leakage

The energy generating equipment is not transferred from or to another activity. Therefore leakage does not has to be taken into account and LEy = 0 tCO2/year. 


A.2.1.2. Reduction of Indirect GHG Emissions- Air Quality

There would be a potential fossil fuel generation activity if this WPP would not come into implementation. In this scenario of electricity generation, there will be emissions of NOx and SO2. The baseline value for a potential emissions of NOx and SO2 due to a fossil fuel fired energy generation is calculated as follow: 

First of all, emissions for per GWH of fossil fuel fired electricity generation shall be calculated for the baseline year as follow:
	Emission per GWh (tons/GWh)
	=
	
Emission Amount due to Electricity Generation in  baseline year
	÷
	Net Electricty Generation in the baseline year



Then, the emissions of the associated compounds are calculated as follow:

	Emission Amount by Project Activity per (tons)
	=
	Electricity Generation of Project Activity 
	x
	Emission per GWh (tons/GWh)



[bookmark: _Hlk26188223]A.2.2. SDG 8: Decent Work and Economic Growth

A.2.2.1. Quantitative Employment

The employment of local people that have necessary technical qualifications for the required post has been be the priority and enhanced by all project activities during construction and operation of wind farm. As a result, local poverty and unemployment has been partially eliminated by increased job opportunities and project business activities. Construction materials for the foundations, cables and other auxiliary equipment have been preferentially be sourced locally. Moreover as contribution of the project to welfare of the region, the quality of the electricity consumed in the region has been increased by local electricity production, which also contributes decreasing of distribution losses.

A.2.2.2. Qualitative Employment

Several trainings to build capacity in technical and operational context will be given to the employers.

A.2.3. SDG 7: Affordable and Clean Energy

Firstly, the project has helped accelerating the growth of the wind power industry and stimulate the designation and production of renewable energy technologies in Turkey. Then, other entrepreneurs irrespective of sector have been encouraged to invest in wind power generations. It has also assisted reducing Turkey’s increasing energy deficit and diversify the electricity generation mix while reducing import dependency, especially natural gas. Importantly, rural development has been maintained in the areas around the project site by providing infrastructural investments to these remote villages.

Implementation of the proposed project has contributed to wider deployment of wind power technology in local and national level. It has demonstrated the viability of larger grid connected wind farms, which will support improved energy security, alternative sustainable energy, and also renewable energy industry development. This will also strengthen pillars of Turkish electricity supply based on ecologically sound technology.

The project’s contribution to SDG 7 is determined via a simple calculation that provides the overall renewable energy generation fed into the grid. This approach is based on the following calculation: 

	Net electricity supplied to grid by the WPP
	=
	Electricity supplied to the grid
	—
	Electricity consumption from the grid



A.2.4. SDG 6: Clean Water

A.2.4.1. Cooling Wastewater Avoidance

There would be a potential fossil fuel generation activity if this WPP would not come into implementation. In this scenario of electricity generation, there will be a significant wastewater that will be discharged into natural environments. The baseline value for a potential wastewater discharge due to a fossil fuel fired energy generation is calculated as follow: 
 
	Average Amount of Wastewater Discharged per each GWh Electricity Generation
	=
	
To tal Waste Water Discharged by Thermal Power Plants in the baseline year
	÷
	Total Electricty Generation in the baseline year



Then, Amount of Avoided Cooling Wastewater Discharge by Project Activity is calculated as by the following approach:

	Amount of Avoided Cooling Wastewater Discharge by Project Activity 
	=
	Annual Electricity Generation of Project Activity
	x
	Average Amount of Waste Water Discharged per each GWh Electricity Generation 




A.2.4.2. Domestic Wastewater Discharge

The project activity causes a domestic wastewater discharge which is calculated as follow:

	Amount of Wastewater Discharged by Project Activity per year 
	=
	Number of employees
	x
	Daily water usage per worker
	x
	365




A.3	Data and parameters fixed ex ante for monitoring contribution to each of the three SDGs

	[bookmark: _Hlk26188310]Relevant SDG Indicator
	SDG 13: Climate Action 

	Data/parameter
	EFgrid,CM,y

	Unit
	tCO2/MWh

	Description
	Combined margin CO2 emission factor for grid connected power generation in year y calculated using the “Tool to calculate the emission factor for an electricity system (Version 04.0.0)” 

	Source of data
	Tool to calculate the emission factor for an electricity system (Version 04.0.0)

	Value(s) applied
	0.644 tCO2/MWh

	Choice of data or Measurement methods and procedures 
	The baseline emissions are the product of electrical energy baseline expressed in MWh of electricity produced by the renewable generating unit multiplied by an emission factor.

	Purpose of data
	To show CO2e reduction in order to monitor the SDG 13 Indicator.

	Additional comment
	Other parameters are not specified as they are used in calculations in accordance with the registered PDD.




 

SECTION B Safeguarding Principles Assessment
B.1 Analysis of social, economic and environmental impacts

	[bookmark: _Hlk26188476]
Safeguarding principles
	Assessment questions
	Assessment of relevance to the project (Yes/potentially/no)
	Justification
	Mitigation measure (if required)

	[bookmark: _Hlk31201115]3.2 Gender Equality and Women’s Rights
	1. Does project promote gender equality and the empowerment of women?
2. Does project recognise projects that contribute to discrimination against women or reinforce gender-based discrimination and/or inequalities?
3. Does project recognise and seeks to contribute to SDG 5 – Achieve gender equality and empower all women and girls?  
	1. Yes
2. No
3. Yes
	1.) There are not any application that may result in gender inequality throughout the construction and operation phase of the project. In fact, there is a women employee within the Project.
2.) There is no involvement or built capacity regarding with those projects contribute to discrimination against women or reinforce gender-based discrimination and/or inequalities.
3.) The project recognises SDG 5 – Achieve gender equality and empower all women and girls. Also, it should be noted that  the project is being implemented in a country that ratified Istanbul Convention. [footnoteRef:6] [6:  Please see the recent status of Istanbul Convetion.] 



So, the project is being implemented in a proper way by considering the concerns indicated via the entire principle .2 Gender Equality and Women’s Rights.
	No.

	3.4 Cultural Heritage, Indigenous Peoples,
Displacement and Resettlement
	1. Does project promote and supports the protection and preservation of cultural heritage and the equitable sharing of benefits from the use of cultural heritage?
2. Does project advocate the avoidance of alteration, damage or removal of artifacts and objects of cultural value? 
3. Does project recognise and respect the prohibition of forced evictions and the use of violence generally?  
	1. Yes
2. Yes
3. Yes
	1. A legal permission for forestration has been received by the national authority. [footnoteRef:7] [7:  Please see the forestration permission of the Project. ] 

2. The project area is not located in a historical or cultural zone so there is no involvement of project to alteration, damage or removal of artifacts and objects of cultural value.
3. There has not been expropriation for the project’s construction and operation. All the rights
related with land use are clearly defined and belong to project owner.

The project is being implemented in a proper way by considering the concerns indicated via the entire principle  3.4.3 Land Tenure and Other Rights.
	No.

	3.6 Economic Impacts
	1. Does project promote equitable, sustainable economic growth and stability and Projects that are appropriate and considerate of the economic situation in which they are developed?
2. Does project ensure that projects respect and promote worker’s rights, promote the right to decent work, fair treatment, nondiscrimination, and equal opportunity for workers, and avoid the use of forced labour and child labour?
3. Does project prioritise appropriate and properly considered local employment and procurement wherever possible?
	1. Yes
2. Yes
3. Yes
	1. Project offer a certain employment rate to local people by including them in a sustainable energy sector.
2. The minumum wage is being applied in the lowest payment scenario. In addition to this, there is no employment policy by taking discriminative parameters (race, nation, religion, gender etc.). Also, no child labor is used within the facility. 
3. The project makes significant contributions to local economy by local employment.

The project is being implemented in a proper way by considering the concerns indicated via the entire principle  3.6.2 Negative Economic Consequences. 
	No.

	3.7 Climate and Energy
	Does project promote Climate Security (mitigation and adaptation) and Sustainable Development?
	Yes. 
	The project is being implemented in a proper way by considering the concerns indicated via the following sub-principles: 
· Principle 7.1 – Emissions: Since the project is a renewable energy production activity, there are no GHG emissions.
· Principle 7.2 - Energy supply: The project use the electricity that is generated by itself. Therefore, it shall not affect the availability of local energy supply.    
  
	No.

	3.8 Water
	Does project promote sustainable management, protection, conservation,
maintenance and rehabilitation of natural habitats and their
associated biodiversity and ecosystem functions?
	Yes.
	The project is being implemented in a proper way by considering the concerns indicated via the following sub-principles: 
· Principle 8.1 Impact on Natural Water Patterns/Flows): Since the project is a renewable energy production activity, there is no cooling water use and not wastewater discharge siginificantly in parallel. Only waste production results from wind mill operation (eg. waste oil and related materials) and daily water use (eg. domestic wastewater). Both waste oil and domestic wastewater are being removed from the project facility.
· Principle 8.2 - Erosion and/or Water Body Instability: There is no interruption to the hydrological systems in a WPP.    
	No.

	3.9 Environment, ecology and land use
	Does project ensure a precautionary approach to natural resource
conservation and avoids negative environmental impacts?
	Yes. 
	The project is being implemented in a proper way by considering the concerns indicated via the following sub-principles:
· Principle 9.1 - Landscape Modification and Soil: Only potential impact to soil would be observed due to construction activities of the project, and these negligible impacts are not permanent.
· Principle 9.2 - Vulnerability to Natural Disaster: The project area is not a place to specific extreme climatic conditions and harmfull natural events such as earthquake.
· Principle 9.3 - Genetic Resources: There is no relevancae to GMO of a WPP.
· Principle 9.4 - Release of pollutants: There are no pollutant discharge from the WPP. All the wastes (eg. waste oil and domestic wastewater are removed). All the wastes (eg. waste oil and domestic wastewater are removed.). Also, the level of noise caused by the turbines is being kept well below under legal permits. 
· Principle 9.6 - Pesticides & Fertilisers: There is no operation which requires pesticide fertilizer use.
· Principle 9.7 - Harvesting of Forests: There has not been a significant forestration during the construction phase (i.e. project has been approved as EIA positive) and the project’s  forestry operations have been conducted in accordance with the official forest permission.
· Principle 9.8 – Food: The project does not involve any operation that distrupts husbandry and agriculture in the region.
· Principle 9.9 - Animal husbandry: The project does not involve any operation that distrupt husbandry and agriculture in the region.
· Principle 9.11 Endangered Species: The Project does not potentially impact other areas where endangered species may be present through  transboundary affects. With this respect, there is no damage or alteration of biodiversity due to the project activity. 
	· Principle 9.4 - Release of pollutants: There has not been any significant noise formation both during and after construction phase since the nearest settlement the Turbines is 2.5 which is significantly apart. Also, there is no flickering effect even in the worst secario of assumed by the related modelling.
·  All the wastes (eg. waste oil and domestic wastewater are removed). All the wastes (eg. waste oil and domestic wastewater are removed.).






SECTION C	Monitoring plan
[bookmark: _Ref317687636]C.1	Data and parameters to be monitored

	Relevant SDG Indicator/Safeguarding Principle
	SDG 13: Climate Action 

	Data / Parameter
	Indirect GHG Emissions-Air Qaulity

	Unit
	tCO2/MWh

	Description
	a) Nitrogen oxide (NOx) emission reductions caused by the project
b) Sulphur dioxide (SO2) emission reductions caused by the project

	Source of data
	Monthly meter readings

	Value(s) applied
	According to latest official data NOx and SO2 emissions due to electricity generation in 2010 are: 1.697 tons/GWh and 2.955 tons/ GWh respectively .

	Measurement methods and procedures
	The baseline emissions are the product of electrical energy baseline expressed in MWh of electricity produced by the renewable generating unit multiplied by an emission factor.

	Monitoring frequency
	Annually

	QA/QC procedures
	-

	Purpose of data
	To show indirect GHG emission (eg. NOx and SO2) reduction in order to monitor the SDG 13 Indicator.

	Additional comment
	-


[bookmark: _Hlk26188619]
	Relevant SDG Indicator/Safeguarding Principle
	SDG 8: Decent Work and Economic Growth

Indicator 8.8.2: Increase in national compliance of labour rights (freedom of association and collective bargaining) based on International Labour Organization (ILO) textual sources and national legislation, by sex and migrant status

	Data / Parameter
	Quantitative employment and income generation

	Unit
	Number of employment

	Description
	The employment data has been monitored to indicate the contribution to the SDG 8

	Source of data
	Social security records 

	Value(s) applied
	-

	Measurement methods and procedures
	Project owner will employ workers from the local villages both during the construction and operation period.

	Monitoring frequency
	Each verification period

	QA/QC procedures
	-

	Purpose of data
	To exhibit employment performance of the plant

	Additional comment
	-



	Relevant SDG Indicator/Safeguarding Principle
	SDG 8: Decent Work and Economic Growth

Indicator 8.8.2: Increase in national compliance of labour rights (freedom of association and collective bargaining) based on International Labour Organization (ILO) textual sources and national legislation, by sex and migrant status

	Data / Parameter
	Quality of employment

	Unit
	Number trainigs given to employees

	Description
	The trainings’ data has been monitored to indicate the contribution to the SDG 8

	Source of data
	Attandance documents from the trainings & Interviews with the employeess

	Value(s) applied
	-

	Measurement methods and procedures
	Necessary health and safety measures will be taken during construction and operation phase, relevant staff will be trained to be able to work with high voltages. Also, sutiable weekly working hours and fair wage will be guaranteed to the employers.

	Monitoring frequency
	Each monitoring period

	QA/QC procedures
	-

	Purpose of data
	To exhibit employment quality of the plant

	Additional comment
	-



	[bookmark: _Hlk31200453]Relevant SDG Indicator/Safeguarding Principle
	SDG 7: Clean and Affordable Energy

Indicator 7.2.1: Renewable energy share in the total final energy consumption

	Data / Parameter
	EGfacility,y

	Unit
	GWh/yr

	Description
	Measured to determine the emission reductions from electricity generation, as avoided emission of electricity generation by power stations feeding the grid. The electricity meters will be controlled and maintained by the grid owner

	Source of data
	Electricity meter(s)

	Value(s) applied
	-

	Measurement methods and procedures
	The net electricity supplied to the grid is the basis for estimating emission reductions from the project activity. The power generated by each turbine is stepped up via a step-up transformer and fed into the feeder line. 

The net electricity supplied to the grid is calculated as follows:

Net Electricity supplied to the grid by Project Activity = Total electricity exported by project activity - Total electricity imported by project activity
The total electricity exported and imported by the project activity turbines is determined based on the apportioning procedure

The imported electricity has been monitored also continuoysly via the electricity meters. 

	Monitoring frequency
	Every monitoring period.

	QA/QC procedures
	The electricity meters will be subject to a regular maintenance and testing regime by the grid owner to ensure accuracy.

	Purpose of data
	To exhibit renewable electricity generation performance the plant to monitor its contribution to SDG 7.

	Additional comment
	Data will be used for billing and therefore checked by project owner and power company.
Data will be archived electronically during the crediting period and two years after.



	Relevant SDG Indicator/Safeguarding Principle
	SDG 6: Clean Water and Sanitation

Indicator 6.6.1: Change in the extent of water-related ecosystems over time

	Data / Parameter
	Water Quality and Quantity

	Unit
	m3/MWh

	Description
	Average Amount of Waste Water Discharged per MWh

	Source of data
	Monthly meter readings

	Value(s) applied
	21.4 m3/MWh

	Measurement methods and procedures
	The baseline emissions are the product of electrical energy baseline expressed in MWh of electricity produced by the renewable generating unit multiplied by an emission factor.

	Monitoring frequency
	Each monitoring period

	QA/QC procedures
	-

	Purpose of data
	To demonstrate how the WPP avoids wastewater discharge into nautral environments with respect to a baseline scenario. 

	Additional comment
	This target was not included in the passport previously. However, since it is contributing to SDG 6 significantly as many other WPPs do, it is now included in Transition Annex as one of the monitoring parameters. The related calculation has been done in accordance with the explanation provided under A.2.4.



	Relevant SDG Indicator/Safeguarding Principle
	SDG 6: Clean Water and Sanitation

Indicator 6.6.1: Change in the extent of water-related ecosystems over time

	Data / Parameter
	Domestic wastewater discharge by the project activity

	Unit
	m3/year 

	Description
	Domestic wastewater discharge that have been resulted by the project activity. This discharge will be collected in a proper way. 

	Source of data
	Wastewater collection receipts & TÜİK

	Value(s) applied
	Number of employees in the MP and 0.19 m3/capita

	Measurement methods and procedures
	Daily domestic wastewater discharge rate per capita in Turkey in the baseline year will be multiplied by the number of employee to get the daily domestic wastewater discharge amount of the plant[footnoteRef:8] [8:  Please visit TUİK website for the associated default value. ] 


	Monitoring frequency
	Each monitoring period

	QA/QC procedures
	-

	Purpose of data
	This target was not included in the passport previously. However, since it is contributing to SDG 6 significantly as many other WPPs do, it is now included in Transition Annex as one of the monitoring parameters. The related calculation has been done in accordance with the explanation provided under A.2.4.

	Additional comment
	Since the receipts issued for wastewater removal is not recorded in volume units, the domestic wastewater discharged by the Plant is estimated by multiplying per capita daily wastewater discharge rate in Turkey published by TÜİK and number of employees.  




	Relevant SDG Indicator/Safeguarding Principle
	Principle 9.4 - Release of pollutants

	Data / Parameter
	Level of noise

	Unit
	-

	Description
	The level of noise produced by operational wind turbines  in the nearby region around the project site after the project implementation

	Source of data
	The interviews with the local people and head of the associated village(s)

	Value(s) applied
	- 

	Measurement methods and procedures
	The use of most recent turbine technology will secure a minimum level of noise. A detailed calculation has been made in the Environmental Impact Assessment[footnoteRef:9] and it can be seen that the noise level drops even below permissible limits define Taking into account that the closest residential area is 2,5 km away from the project area and the noise level drops below 40dBA at that range, no mitigation measures has been considered. [9:  Please see it within the supporting documents. ] 


	Monitoring frequency
	Every monitoring period

	QA/QC procedures
	

	Purpose of data
	There will be no noise pollution originating from the project activity. Necessary precautions and measures will be taken for the proper management of noise levels.

	Additional comment
	-




	Relevant SDG Indicator/Safeguarding Principle
	Principle 9.4 - Release of pollutants

	Data/parameter
	Biodiversity

	Unit
	N/A

	Description
	Avoidance of hazardous matter and solid waste disposal to natural ecosystems

	Source of data
	Receipts of waste collection 

	Value(s) applied
	Hazardous wastes to be collected and removed from the plant

	Measurement methods and procedures
	By showing the receipts of collection of solid and hazardous wastes

	Monitoring frequency
	Once during the monitoring period

	QA/QC procedures
	-

	Purpose of data
	To demonstrate how much solid (ie. domestic) and hazardous (ie. oil) waste disposal the WPP results in and how it treat all these 

	Additional comment
	-



[bookmark: _Ref317687766]C.1.1	Other elements of monitoring plan (if applicable)
[bookmark: _Toc315340778][bookmark: _Toc315881222][bookmark: _Toc317686910]
N/A



SECTION D	Duration and crediting period
D.1	Duration of project 
D.1.1	Start date of project 

30/06/2008

D.1.2	Expected operational lifetime of project 

49 years (technical lifetime)

D.2	GS Crediting period of the project/activity 

D.2.1	Start date of the ongoing GS crediting period

19/03/2009

D.2.3	End date of the ongoing GS crediting period

18/03/2016

D.2.3	Total length of the GS crediting periods
[bookmark: _Toc315340779][bookmark: _Toc315881223]
[bookmark: _Toc307488106][bookmark: _Toc315340781][bookmark: _Toc315881225][bookmark: _Toc317686913]7 years. 
SECTION E	Stacking of new assets

N/A
[bookmark: appendix1][bookmark: _Toc315340782][bookmark: _Toc315881226][bookmark: _Toc317686914]

APPENDIX 1. Contact information of project participants

	[bookmark: appendix2][bookmark: _Toc315340783][bookmark: _Ref315858648][bookmark: _Toc315881227][bookmark: _Toc317686915]Organization name
	Ayen Enerji A.S.

	Registration number with relevant authority
	-

	Street/P.O. Box
	Hulya Sokak No: 37, G.O.P.

	Building
	-

	City
	Cankaya

	State/Region
	Ankara Province

	Postcode
	-

	Country
	Turkey

	Telephone
	+90 312 445 04 64

	Fax
	+90 312 445 05 02 

	E-mail
	ayen@ayen.com.tr 

	Website
	http://www.ayen.com.tr/ 

	Contact person
	

	Title
	

	Salutation
	Mr.

	Last name
	Demir

	Middle name
	

	First name
	Hakan

	Department
	Electricity Trade

	Mobile
	

	Direct fax
	

	Direct tel.
	+90 312 445 04 64 Extension: 1104

	Personal e-mail
	hakand@ayen.com.tr 



	Organization name
	[bookmark: _GoBack]Life Iklim ve Enerji Ltd. Sti.

	Registration number with relevant authority
	-

	Street/P.O. Box
	Oguzlar Mah. 1377.Sok No:19/9 Balgat

	Building
	-

	City
	Cankaya

	State/Region
	Ankara Province

	Postcode
	-

	Country
	Turkey

	Telephone
	+90 312 481 21 42

	Fax
	-

	E-mail
	info@lifeenerji.com 

	Website
	www.lifeenerji.com

	Contact person
	

	Title
	Carbon Consultant

	Salutation
	Mr.

	Last name
	Tosun

	Middle name
	

	First name
	Oguz 

	Department
	Carbon

	Mobile
	

	Direct fax
	

	Direct tel.
	+90 505 617 68 32

	Personal e-mail
	oguz.tosun@lifeenerji.com 
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