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1. Project Background 
By means of this Monitoring Report greenhouse gas emission reductions achieved by 
the project activity “Aydin Salavatli Dora-I Geothermal Power Plant” are being verified 
and certified as per requirements of the Voluntary Carbon Standard, Version 2007. 

 

Further background information on the project activity can be found in the Project Docu-
ment (VCS PD) and associated documents, which had already been submitted for vali-
dation as per requirements of the Voluntary Carbon Standard 2007and had a positive 
validation opinion. The VCS PD and associated documents are available upon request. 

 

The project is the first private investment employing the specific “Organic Rankine Cycle 
& Binary Technology in Turkey. The list of equipments is given in table below and the 
system processing schema is given in Annex.1: 

 

Project Technical Characteristics 

No. Name Quantity 

1 Organic Turbine 2 

2 Generator 1 

3 12” control valve 3 

4 Actuator 7 

5 Positioner 9 

6 16” control valve 4 

7 6” control valve 4 

8 4” control valve 2 

9 8” control valve 3 

10 10” control valve 1 

11 Actuator 1 

12 Positioner 6 

13 12” control valve 4 

14 Actuator 1 

15 Positioner 1 

16 Pentan Pump 1 1 

17 Motor 1 

18 Pentan Pump 2 1 

19 Motor 1 

20 O.E.C. Internal Use Transformator 1 
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2. Monitoring Background 
Section 2.3.4 of the VCS PD (Application of the baseline and monitoring methodology) 
provides all details in regard to calculation of emission reductions and the monitoring 
plan to be followed by the project activity. Both the emission reduction calculations and 
the monitoring plan are based on the approved UNFCCC Methodology AMS-I.D, Version 
13.  

 

Monitoring data is collected in accordance with the agreement
1
 done between the project 

owner and Turkish Electricity Distribution Company (TEDAS) which provides the infra-
structure for the connection to the national grid. The metering system is defined in the 
agreement as two groups: main counter and back up counter.  The design of the meter-
ing system is checked and approved by TEDAS before commissioning of the plant. The 
technical specifications of the power meters should be in line with Measure and Metering 
Devices Regulation

2
 by Ministry of Industry and Trade. In addition, the Communiqué for 

Power Meters announced by Energy Market Regulations Authority (EMRA)
3
 requires all 

meters to be in line with either Turkish Standards Institution
4
 or International Electro-

technical Commissions Standards.  The meters are placed at the point the electricity is 
fed to the grid and sealed on behalf of the both parties. 

 

For the sale of the electricity generated, TEDAS officers, accompanied by a representa-
tive of the project owner, do readings of two power meters at the end of each month. The 
project owner monitors the gross electricity generated and internal consumption on an 
hourly basis by a internal SCADA system. Those records include electricity generated 
before connecting to the transformer, excluding the transmission losses. Subtracting the 
internal consumption, the project owner has the balanced electricity generated in the 
plant for crosschecking. If no dispute is in question, the project owner issues an invoice 
for the sale of net electricity exported to the grid as the same amount printed in the offi-
cial report. 

 

Starting from December 2009, a new system of monitoring the electricity export has been 
introduced all across Turkey. Under the new procedures, the energy meters measuring 
electricity export are connected to the TEDAS system and online meter reading are tak-
en by TEDAS officials. Copies of the periodic break-up of electricity data are also pro-
vided to the project owner in a soft copy format, based on which an invoice is raised by 
the company. Occasional visits are also made by the TEDAS officials to the site for in-
spection and performance checking of the energy meters. This method of online meter 
reading is comparatively more efficient, reliable, consistent and accurate, as it eliminates 
the degree of human error and ensures consistency of monitoring practices as well as 
effective management of time and resources. 

 

The project activity has also made positive contributions to the local populace on a socio-
economic level by means of several activities including employment of personnel from 
the region, provision of infrastructure and amenities to a local school, as well as augmen-
tation of the technical knowledge of the people by provision of trainings. 

 

 

1
 http://www.tedas.gov.tr/7,Basvuru_Detay.html 

2
 http://www.mevzuat.adalet.gov.tr/html/21179.html 

3
 http://www.epdk.gov.tr/mevzuat/teblig/elektriksayac.htm 

4
 http://www.tse.org.tr/english/tsedefault1.asp 
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3. Monitoring Results 

3.1. Monitoring period 

This is the second monitoring report of this project activity. It covers the period 
01/08/2009 to 31/07/2010. 

3.2. Presentation of monitoring results 

All monitoring data is available in an Excel spreadsheet. The spreadsheet includes: 

1) Hourly monitoring data for gross electricity generation and internal electricity con-
sumption in the plant from the plant SCADA system. 

2) Monthly power meter reading reports issued by TEDAS in accordance with day, peak 
and night hours. 

3) Monthly net electricity fed into the grid and invoiced in accordance with day, peak and 
night hours. 

4) Operating hours of the back-up engine 

3.3. Monitoring data used 

The net electricity exported to the grid has been monitored by TEDAS (Turkish Electricity 
Distribution Company) by monthly power meter readings. As the power meters are 
placed in the connection point to the grid, the net electricity metering including the trans-
mission losses are available within the reports. 

 

The amounts of net electricity exported in the official report are cross-checked by the 
hourly SCADA data. The internal consumption is subtracted from gross electricity gener-
ated to find the electricity fed to the transmission line. When comparing with the net elec-
tricity reported, transmission losses are taken into account.  

 

Invoices are also checked for any differences with the metered amount by TEDAS. Con-
sequently, the net electricity metered by the distribution company has been taken as the 
basis to the emission calculations. In order to be conservative, the electricity imported is 
subtracted from the electricity exported before emission reduction calculations although it 
is considered as negligible during invoicing. 

 

Data / Parameter: EGy  

Data unit: MWh 

Description: Net electricity exported to the grid in the year y 

Source of data to be 
used: 

Monthly official electricity metering reports issued by TEDAS of-
ficers and signed by both parties. The calculation of emission 
reductions in the monitoring protocols shall be based on the net 
electricity fed to the grid which is calculated by subtracting the 
net import from net export.  

Description of meas-
urement methods and 
procedures to be ap-
plied: 

Measured continuously by a power meter and recorded monthly 
by monitoring employees. Only the net electricity export to the 
grid shall be taken into account. This means that the monitoring 
measurement method shall exclude electricity imported from the 
grid by the project activity and possible transmission losses. 

QA/QC procedures to 
be applied: 

• Exported electricity to the grid is measured by a kilowatt meter 
which is controlled by the electricity distribution company (TE-
DAS).  

• Trained and qualified staff is responsible for recording electrici-
ty export data from the kilowatt meter. 

• A spare meter is used for crosschecking the accuracy and both 
meters are calibrated if required. 



 

  5 

• Meters will be maintained periodically according to national 
regulations. 

• Data measured by meters and will be crosschecked with the 
data collected by the PO thanks to their own internal SCADA 
system at the plant. 

• As mentioned earlier in section 2, since December 2009, TE-
DAS officials have commenced a comparitively more reliable 
and accurate procedure of online electricity meter readings on 
a monthly basis and provide a soft copy of the break-up to the 
project owner. 

Any comment:  

 

 

Data / Parameter: PEDcons 

Data unit: Tons 

Description: Diesel consumed from running the diesel generator 

Source of data to be 
used: 

Plant Records  

Value of data  Value of data would be used to calculate project emissions only if 
emissions contribute to more than 1%. 

Description of meas-
urement methods 
and procedures to be 
applied: 

Diesel Consumption will be calculated on the basis of monitored 
operating hours on the diesel generator engine and its default 
consumption. 

QA/QC procedures to 
be applied: 

Data will be collected by qualified plant staff monthly.  

Any comment: Consumption from the engine is expected to be negligible (below 
1% of the total emission reductions) 

 

3.4. Metering equipment accuracy 

The calibration and maintenance of the two power meters in the Aydin Salavatli Dora-1 
Geothermal Power Plant are done by Turkish Electricity Distribution Company (TEDAS). 
Both meters are jointly inspected and sealed on behalf of the officers and the plant op-
erator.  They are not interfered with by either party except in the presence of the other 
party.  
 
The model and the technical characteristics of the power meters are summarized in the 
table below.  
 

Specification Explanation 

Brand Name ACTARIS (Schlumberger) 
 

Type SL761B+(Full I/O+1 RS232+ 1 RS485)+Aux Supply+ Voltage Quality 
 

Serial Number 36043721 (main meter)/ 3643722 (spare meter) 
 

Connection 
Type 

3 phases-4 wires 
 

Accuracy Class Active Cl 0.5S; Reactive Cl 2.0 
 

Voltage (Volt) 3 x 57.7/100V 
 

Current (Amper) 1(10) A 
 

 
 
Third chapter of the Communiqué for power meters defines the standard and accuracy 
classes of the power meters in accordance with the transmission line capacity.  
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Capacity of the transmission 
line 

Greater than 100 
MVA 

100 MVA -10 
MVA  

 

Lower than 10 
MVA 

Active power meters 
IEC-EN 60687 

0.2S class 

IEC-EN 60687 

0.5S class 

IEC-EN 60687 

0.5 class 

Reactive power meters 
IEC-EN 61268 

2 class 

IEC-EN 61268 

2 class 

IEC-EN 61268 

2 class 

 
The capacity of the transmission line connected is 34.5 kVA, therefore the power meters 
should have the accuracy class 0.5S for active meters and 2 for reactive meters. The 
power meters used in the plant are in line with the requirements as presented in the table 
above. 
 
The main and spare meter readings are recorded monthly and cross-checked whether 
calibration is required. During the present monitoring period, no calibration has been 
conducted, as the meters were observed to be working at the desired accuracy levels. 
Furthermore, for the monitoring period under consideration, there was no malfunctioning 
of the main meter and hence no alterations have been done on it. There was a minor 
problem with the check meter relating to its accuracy, which was immediately checked 
and fixed by TEDAS officials. 
 
The periodical maintenance is under the responsibility of TEDAS and has been fixed as 
once in 10 years in accordance with Article.9 of Measure and Metering Devices Regula-
tion

5
. 

3.5. Calculation methodology 

The emission reductions of the Project have been calculated in accordance with the ap-
proved small scale CDM-methodology AMS-I.D.: “Grid connected renewable electricity 
generation”, version 13. For baseline calculations the AMS-I.D refers to the “Tool to cal-
culate the emission factor for an electricity system”, which offers two options of which the 
Combined Margin (CM) approach has been chosen. The CM consists of the combination 
of operating margin (OM) and build margin (BM) according to the procedures prescribed 
in the above-mentioned tool.  

 

Emission Reductions = Baseline Emissions – Project Emissions  

 

Baseline Emissions: 

 

BEy = (EGy − EGbaseline ) * EFgrid ,CM ,y  

Where, 

 

Parameter SI Unit Description 

BEy tCO2e Beaseline Emission in year y  

EFgrid,CM,y tCO2e/MWh Combined margin CO2 emission factor for grid connected 

power  

generation in year y 

EGy MWh Electricity supplied by the project activity to the grid 

EGbaseline MWh Baseline electricity supplied to the grid in the case of mod-

ified or retrofit facilities 

   

 

5
 http://www.mevzuat.adalet.gov.tr/html/21179.html 
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EFgrid, CM has been calculated as 0.591 tCO2/MWh for the crediting period. The detailed 
calculations could be found on the validated VCS PD. 

 

Project Emissions: 

 

The project emissions comprise the emissions from diesel generator and are accounta-
ble only if they contribute to more than 1% of baseline emissions.  

 

The technical specifications of the generator could be found in Annex.2. The generator 
has an installed power of 250 kW and consumes 200 g fuel per kWh in full load.   

 

The diesel consumption is calculated by the formula below:  

 

PEDcons = CapDE *T*CF  

 

Where, 

Parameter SI Unit Description 

PEDcons t Diesel consumed from running the diesel generator 

CapDE kW Installed capacity of the diesel engine 

T h Operating time of the engine  

CF t/kWh Consumption factor for fuel. 

 

Project emission is calculated by multiplying the fuel consumption by the emission factor 
which is calculated in accordance with the values for gas/diesel oil printed in IPCCC 
guidelines

6
. 

 

EFdiesel= NCV* COEFdiesel 

 

Where, 

Parameter SI Unit Description 

EFdiesel tCO2e/t Tonne of CO2 produced per tonne of fuel consumed. 

NCV TJ/kg Net calorific value for diesel 

COEFdiesel kg/TJ Tonne of CO2 produced per energy produced. 

 

Calculations: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parameter Unit Value Comments 

Initial Operating hours hrs 242.23 Plant Records 

Final Operating hours hrs 306.87 Plant Records 

Operating hours hrs 64.64 Calculated 

Capacity of Engine kW 85 Technical Data 

Consumption Factor tonnes/ kWh 0.0002 Technical Data 

Diesel Consumption tonnes 1.09888 Calculated 

NCV of Diesel TJ/Gg 43 IPCC 

Carbon Emission factor of Diesel kg/TJ 74100 IPCC 

Emission Factor for Diesel tCO2/ ton 3.186 Calculated 

GHG Emissions from Diesel  tCO2 4 Calculated 

 

6
 Table 1.2. Default NCVs and Table 1.4 .Default CO2 Factors for Combustion in the Energy Industries, Vol.2. 

Energy, 2006 IPCC Guidelines for National Greenhouse Gas Inventories, (http://www.ipcc-
nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_1_Ch1_Introduction.pdf) 
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As a percentage of total Emission Reductions % 0.01 Calculated 

 

 

This amount constitutes only 0.01 % of total GHG emission reductions achieved by the 
project. Therefore; project emissions are negligible and taken as zero, as established ex-
ante in the VCS PD. 

 

3.6. Emission reductions 

 

Emission Reductions = Baseline Emissions – Project Emissions 

 

The calculated emission reductions achieved by the project activity within the present 
monitoring period amount to 29,375 t CO2e. 
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4. Summary of Monitoring Data and Results 
A summary of monitoring data and emission reductions based on aggregated data on a 
monthly basis are provided in the table below: 
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Annex.1 Process Flow Chart 

 

 

 

 

 



 

  11 

Annex.2. Technical Specifications of the 
Generator 


