
* as contained within the document entitled "Guidelines for completing the monitoring report form 

(CDM-MR)” (EB 54 meeting report, annex 34). 

 

MONITORING REPORT FORM (CDM-MR) * 

Version 01 - in effect as of: 28/09/2010 

 

 

CONTENTS 

 

A. General description of the project activity 

A.1. Brief description of the project activity  

A.2. Project participants 

A.3. Location of the project activity 

A.4. Technical description of the project  

A.5. Title, reference  and version of the baseline and monitoring methodology applied to the project 

activity  

A.6. Registration date of the project activity  

A.7. Crediting period of the project activity and related information  

A.8. Name of responsible person(s)/entity(ies) 

 

B. Implementation of the project activity 

B.1. Implementation status of the project activity  

B.2. Revision of the monitoring plan  

B.3. Request for deviation applied to this monitoring period 

B.4. Notification or request of approval of changes 

 

C. Description of the monitoring system 

 

D. Data and parameters monitored 

D.1. Data and parameters used to calculate baseline emissions 

D.2. Data and parameters used to calculate project emissions 

D.3. Data and parameters used to calculate leakage emissions 

D.4. Other relevant data and parameters 

 

E. Emission reductions calculation 

E.1. Baseline emissions calculation  

E.2. Project emissions calculation  

E.3. Leakage calculation 

E.4. Emission reductions calculation 

E.5. Comparison of actual emission reductions with estimates in the registered CDM-PDD 

E.6. Remarks on difference from estimated value 

 

 



 

 

MONITORING REPORT  

Version 01 - 08/09/2011 

 

Nubarashen Landfill Gas Capture and Power Generation Project in Yerevan 

0069 

2nd monitoring period – from 01/04/2010 until 31/07/2011 

 

SECTION A.  General description of the project activity 

 

A.1. Brief description of the project activity:  

>> The purpose of the project activity is to collect and to burn landfill gas (LFG) from Nubarashen 

landfill site that containing methane, a combustible greenhouse gas (GHG). 

 

The technology and equipments of the installed facility consist of LFG collection network and a flare 

plant, which was designed and constructed by Shimizu Corporation and MESCO, Inc.. 

 

The construction period was May-August 2009, and the commissioning date was 20th August 2009, 

since which date the installed facility has been continued its operation. 

 

The 1
st
 monitoring period was from 31/12/2007 until 31/03/2010. Total emission reductions achieved in 

the 1
st
 monitoring period is 12,022 tCO2e. And the subsequent 2

nd
 monitoring period is from 01/04/2010 

until 31/07/2011. Total emission reductions achieved in the 2
nd

 monitoring period is 28,397 tCO2e. 

 

A.2. Project Participants 

>>  

Name of Party involved ((host) 

indicates a host Party) 
Private and/or public 

entity(ies) project participants 

(as applicable) 

Kindly indicate if the Party 

involved wishes to be 

considered as project 

participant (Yes/No) 
Japan Shimizu Corporation No 

Republic of Armenia (host) Municipality of Yerevan City No 

 

A.3. Location of the project activity: 

>> Town: Nubarashen 

City: Yerevan 

Country: Republic of Armenia 

GPS coordinates: 40º 06’ 29” N, 44º 33’ 07” E 

 

A.4. Technical description of the project 

>> LFG is collected through vertical wells and transferred to the flare plant through lateral pipes, 

valves and condensate collection tanks as overviewed in Figure 1. The flare plant consists of blowers, 

an enclosed flare and a control unit. The flare enables to combust methane in LFG to CO2. Figure 2 

shows the installed flare plant at the project site. The flare plant was manufactured by a Swiss company 

Hofstetter Umwelttechnik AG. Diagrams of the LFG collection network and the flare plant are shown 

in Figure 3. A gas engine generator is planned to be installed to combust LFG and to sell power to the 

grid.  

 



 

Figure 1 Site overview  Figure 2 Flare plant 

 

 

 

 

 

 

 

 

 

 

Figure 3 Diagrams of LFG collection network (left) and flare plant (right) 

 

A.5. Title, reference and version of the baseline and monitoring methodology applied to the 

project activity:  

>> ACM0001 ver. 1 - Consolidated methodology for landfill gas project activities 

 

Methodological “Tool to determine project emissions from flaring gases containing methane” (Version 

01) 

 

AMS-I.D. ver. 5 - Renewable electricity generation for a grid 

 

A.6. Registration date of the project activity: 

>>28/11/2005 

 

A.7. Crediting period of the project activity and related information (start date and choice of 

crediting period):  

>> Crediting period was originally 01/01/2007 - 31/12/2013 (Renewable) when registered, but it was 

requested to be changed on 17/12/2007, and the request was approved on 19/12/2007. The approved 

new crediting period is 31/12/2007 - 30/12/2014 (Renewable). 
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A.8. Name of responsible person(s)/entity(ies): 

>> Mr. Hiroyuki KURITA 

General Manager 

GHG Project Department 

Shimizu Corporation 

SEAVANS SOUTH 

No.2-3, Shibaura 1-chome, Minato-ku, Tokyo 105-8007, JAPAN 

Tel: +81-3-5441-0137 

Fax: +81-3-5441-0370 

E-mail: kurita@shimz.co.jp 



 

 

SECTION B. Implementation of the project activity 

 

B.1. Implementation status of the project activity 

>> The project facility consisting of a LFG collection network and a flare plant was constructed during 

May-August 2009. Their design was implemented by both Shimizu Corporation and a Japanese 

engineering company MESCO, Inc. and checked for local standards by an Armenian design company 

Full Art. Construction and installation of the facility was done by a local contractor under the 

supervision of MESCO, Inc. and Shimizu Corporation. A gas engine generator has not yet been 

installed as was planned in PDD. 

 

After the commissioning with a flare plant manufacture’s engineer, the operation of the facility started 

on 20/08/2009 and has been continued until now by site staffs, a chief engineer and an operator, 

employed by Nor Barekargum CJSC, subsidiary company of Municipality of Yerevan City. 

 

The 1
st
 monitoring period was from 31/12/2007 until 31/03/2010. And the subsequent 2

nd
 monitoring 

period is from 01/04/2010 until 31/07/2011. 

 

During the 1
st
 and 2

nd
 monitoring period, there were sometimes sudden electric power supply stoppages, 

which resulted in some downtimes. Even if the flare plant shuts down due to such stoppages, it 

automatically restarts when power comes back. The shutdowns and restarts have not caused any 

problems to the facility operation as well as the monitoring data. 

 

So far, there has been no overhaul or exchange of equipment, except exchange of consumable supplies 

such as belts, filter, calibration gas, lubricant, etc. And there is no event or situation that may impact the 

applicability of the methodology. 

 

Figure 4 shows the management organizations and respective roles. The site staffs have been operating 

the facility in line with a facility manual and maker’s manuals, and implementing gas analyzer 

calibration, inspection of machines and sensors, cleaning up filters, adjustment of well valves etc. 

Results of the operation have been reported daily/weekly/monthly/semi-annually/annually using 

specified formats by the site staffs. A site monitoring person employed by Shimizu Corporation has 

been inspecting the conditions of the operation regularly and making inspection reports. The site staff 

and the site monitoring person had training for about two weeks by experts of Shimizu Corporation and 

the plant manufacture. Operation was supervised during the first three months by expert(s) of Shimizu 

Corporation. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 Management organizations and respective roles 

 

B.2. Revision of the monitoring plan 

>> The monitoring plan was revised and approved on 14/09/2010. 

 

B.3. Request for deviation applied to this monitoring period 

>> There is no request for deviation applied to this monitoring period. 

 

B.4. Notification or request of approval of changes 

>> Two project participants (Hokkaido Electric Power Company, Incorporated and Mitsui And Co., 

Ltd.) withdrew from the project activity. The request for the withdrawal was approved on 18/05/2010. 
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SECTION C. Description of the monitoring system  

>> Figure 5 shows all the relevant monitoring points. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 All the relevant monitoring points 

 
Monitored data ID1-4 and 7 are recorded every minute to the data logger “Memograph”, which is equipped 

as a part of the flare control unit. These monitoring data are downloaded by the site staffs using the computer 

mounted on the plant control unit. ID9, the purchasing electricity, is monitored and recorded in daily report 

by the site staffs and is invoiced monthly by the electricity distribution company of Armenia. The latter one is 

adopted as the value of ID9 to be used for monthly emission reductions calculations. ID10, CO2 emissions 

intensity of the electricity displaced, is calculated by Shimizu Corporation using the data supplied by 

Ministry of Nature Protection of Armenia as shown in Annex B. It was confirmed by Shimizu Corporation 

that there is no “regulatory requirements relating to landfill gas projects (ID11)” according to the information 

written in an official letter from Ministry of Nature Protection of Armenia. Therefore, AF=0 is applied. The 

flare efficiency ID12 is determined in the spreadsheets in accordance with the “Tool to determine project 

emissions from flaring gases containing methane” by using the ID7.  

 

Monitoring parameters are located as seen in Figure 5. Recording, handling and storing of monitoring data 

have been conducted according to the procedures described in the facility manual. Responsible organizations 

for the monitoring are as the same as that for the operation as shown in Figure 4.  

 

The procedures of the monitoring are summarized in the following;  

 

Monitoring data recorded in the data logger Memograph have been downloaded by the chief engineer as text 

files daily except weekends and holidays and processed using formatted spreadsheets for emission reduction 

calculations. Both the Memograph data and the spreadsheets have been stored in specified devices at the site.  

 

The chief engineer has been sending the monitoring data as well as the daily/weekly/monthly/semi-

annual/annual reports to Shimizu by email. Shimizu staffs inspect the monitoring data and the reports to 

make necessary feedback. The monitoring data and the reports are stored in specified devices at Shimizu. 

The results of the spreadsheets are used to calculate monthly emission reductions. Shimizu staff(s) visit(s) the 

site to inspect the site operational conditions and educate the site staffs and the site monitoring person at least 

twice a year.  



 

 

Troubleshooting associated with monitoring including emergency cases shall be conducted according to 

procedures described in the following sections of the facility manual.  

- Troubleshooting of the data process associated with operational troubles, and  

- Troubleshooting of monitoring data storage and measures to prevent alteration of monitoring data. 



 

 

SECTION D. Data and parameters  

 

Because there is no power generation, ID5 and ID6 are not installed and therefore they are not included 

in the following list 

 

D.1. Data and parameters  determined at registration and not monitored during the 

monitoring period, including default values and factors  

(Copy this table for each data and parameter. To report multiple values, a table may be used) 

Data / Parameter: GWPCH4 

Data unit: tCO2e/tCH4 

Description: Global warming potential of methane gas 

Source of data used:  ACM0001 ver.1 

Value(s) : 21 

Indicate what the data  are 

used for (Baseline/ Project/ 

Leakage emission 

calculations) 

This data is used for directly calculating emission reduction 

calculations. 

Additional comment: n/a 

 

D.1. Data and parameters  determined at registration and not monitored during the 

monitoring period, including default values and factors  

(Copy this table for each data and parameter. To report multiple values, a table may be used) 

Data / Parameter: DCH4 

Data unit: t/Nm
3
 

Description: Methane density at standard condition (temperature = 0degree C = 

273.15K, pressure = 101.3kPa) 

Source of data used:  ACM0001 ver.1 

Value(s) : 0.0007168 

Indicate what the data  are 

used for (Baseline/ Project/ 

Leakage emission 

calculations) 

This data is used for directly calculating emission reduction 

calculations. 

Additional comment: n/a 

 



 

 

D.2. Data and parameters monitored 

(Copy this table for each data and parameter. To report multiple values, a table may be used) 

Data / Parameter: LFGtotal,y (ID1) 

Data unit: Nm
3
 

Description: Total quantity of landfill gas captured 

Measured /Calculated 

/Default: 

Measured 

Source of data: Flow meter 

Value(s) of monitored  

parameter: 

See the table in E.4 and the spreadsheet. 

Indicate what the data  are 

used for (Baseline/ Project/ 

Leakage emission 

calculations) 

This data is used for directly calculating emission reduction 

calculations. (Total quantity of landfill gas captured at standard 

condition is automatically calculated by using ID2 and ID3.) In 

addition, this data is used for calculating flare efficiency FE (ID12). 

Also see Annex A. 

Monitoring equipment (type, 

accuracy class, serial 

number, calibration 

frequency, date of last 

calibration, validity) 

Type: Turbine type flow meter, Elster - Instromet AG, Q-75-K/200 

Accuracy class: +/-0.3% (when used in conjunction with T (ID2) and P 

(ID3)) 

Serial number: 10512965 

Calibration frequency: 3 years 

Date of last calibration: 24/03/2009 

Validity: valid 

Measuring/ Reading/ 

Recording frequency:  

Measured continuously and recorded once a minute 

Calculation method (if 

applicable): 

n/a 

QA/QC procedures applied: In order to guarantee the quality of the data and data collection system, a 

detailed monitoring manual as a part of the facility manual has been 

developed and implemented. Calibration frequency of the monitoring 

equipments complies with the above. Relevant staffs involved in the 

monitoring process have been appropriately trained. 

 



 

 

D.2. Data and parameters monitored 

(Copy this table for each data and parameter. To report multiple values, a table may be used) 

Data / Parameter: T (ID2) 

Data unit: degree C 

Description: Temperature of landfill gas 

Measured /Calculated 

/Default: 

Measured 

Source of data: Thermometer 

Value(s) of monitored  

parameter: 

See the spreadsheet. 

Indicate what the data  are 

used for (Baseline/ Project/ 

Leakage emission 

calculations) 

This data is used for directly calculating emission reduction 

calculations. (Total quantity of landfill gas captured at standard 

condition is automatically calculated by using ID2 and ID3.) 

Monitoring equipment (type, 

accuracy class, serial 

number, calibration 

frequency, date of last 

calibration, validity) 

Type: Thermometer, Jumo, EBL 160 AF/EEx-ia 

Accuracy class: +/-0.3% (when used in conjunction with LFGtotal (ID1) 

and P (ID3)) 

Serial number: 6700201 4077 

Calibration frequency: 3 years 

Date of last calibration: 24/03/2009 

Validity: valid 

Measuring/ Reading/ 

Recording frequency:  

Measured continuously and recorded once a minute 

Calculation method (if 

applicable): 

n/a 

QA/QC procedures applied: In order to guarantee the quality of the data and data collection system, a 

detailed monitoring manual as a part of the facility manual has been 

developed and implemented. Calibration frequency of the monitoring 

equipments complies with the above. Relevant staffs involved in the 

monitoring process have been appropriately trained. 

 



 

 

D.2. Data and parameters monitored 

(Copy this table for each data and parameter. To report multiple values, a table may be used) 

Data / Parameter: P (ID3) 

Data unit: mbar 

Description: Pressure of landfill gas 

Measured /Calculated 

/Default: 

Measured 

Source of data: Pressure gauge 

Value(s) of monitored  

parameter: 

See the spreadsheet. 

Indicate what the data  are 

used for (Baseline/ Project/ 

Leakage emission 

calculations) 

This data is used for directly calculating emission reduction 

calculations. (Total quantity of landfill gas captured at standard 

condition is automatically calculated by using ID2 and ID3.) 

Monitoring equipment (type, 

accuracy class, serial 

number, calibration 

frequency, date of last 

calibration, validity) 

Type: Pressure sensor, Rosemount, 2088 A Smart/EEx-ia 

Accuracy class: +/-0.3% (when used in conjunction with LFGtotal (ID1) 

and T (ID2)) 

Serial number: 6710303 1714 

Calibration frequency: 3 years 

Date of last calibration: 24/03/2009 

Validity: valid 

Measuring/ Reading/ 

Recording frequency:  

Measured continuously and recorded once a minute 

Calculation method (if 

applicable): 

n/a 

QA/QC procedures applied: In order to guarantee the quality of the data and data collection system, a 

detailed monitoring manual as a part of the facility manual has been 

developed and implemented. Calibration frequency of the monitoring 

equipments complies with the above. Relevant staffs involved in the 

monitoring process have been appropriately trained. 

 



 

 

D.2. Data and parameters monitored 

(Copy this table for each data and parameter. To report multiple values, a table may be used) 

Data / Parameter: wCH4,y (ID4) 

Data unit: % 

Description: Methane fraction in landfill gas 

Measured /Calculated 

/Default: 

Measured 

Source of data: Methane fraction meter 

Value(s) of monitored  

parameter: 

The value applied in PDD is 55%. 

As for the values in this monitoring report, see the spreadsheet. 

Indicate what the data  are 

used for (Baseline/ Project/ 

Leakage emission 

calculations) 

This data is used for directly calculating emission reduction 

calculations. 

Monitoring equipment (type, 

accuracy class, serial 

number, calibration 

frequency, date of last 

calibration, validity) 

Type: Gas analyzer, NUK, NGAS-CH4 

Accuracy class: +/-2% 

Serial number: A1393 

Calibration frequency: Every week 

Date of last calibration: See Annex C 

Validity: valid 

Measuring/ Reading/ 

Recording frequency:  

Measured continuously and recorded once a minute 

Calculation method (if 

applicable): 

n/a 

QA/QC procedures applied: In order to guarantee the quality of the data and data collection system, a 

detailed monitoring manual as a part of the facility manual has been 

developed and implemented. Calibration frequency of the monitoring 

equipments complies with the above. Relevant staffs involved in the 

monitoring process have been appropriately trained. 

 



 

 

D.2. Data and parameters monitored 

(Copy this table for each data and parameter. To report multiple values, a table may be used) 

Data / Parameter: Tflare (ID7) 

Data unit: degree C 

Description: Exhaust gas temperature of flare stack 

Measured /Calculated 

/Default: 

Measured 

Source of data: Thermocouple 

Value(s) of monitored  

parameter: 

See the spreadsheet. 

Indicate what the data  are 

used for (Baseline/ Project/ 

Leakage emission 

calculations) 

This data is used for directly calculating emission reduction 

calculations, especially for calculating flare efficiency FE (ID12). Also 

see Annex A. 

Monitoring equipment (type, 

accuracy class, serial 

number, calibration 

frequency, date of last 

calibration, validity) 

Type: Thermocouple, Jumo, Type “S” KER710, D=10 (90.1000.2189) 

Accuracy class: +/-1.5degree C 

Serial number: n/a 

Calibration frequency: replaced or calibrated every year 

Date of last calibration: 07/08/2009 (start of use) and 06/08/2010 (start 

of use) 

Validity: valid 

Measuring/ Reading/ 

Recording frequency:  

Measured continuously and recorded once a minute 

Calculation method (if 

applicable): 

n/a 

QA/QC procedures applied: In order to guarantee the quality of the data and data collection system, a 

detailed monitoring manual as a part of the facility manual has been 

developed and implemented. Calibration frequency of the monitoring 

equipments complies with the above. Relevant staffs involved in the 

monitoring process have been appropriately trained. 

 



 

 

D.2. Data and parameters monitored 

(Copy this table for each data and parameter. To report multiple values, a table may be used) 

Data / Parameter: EGy (ID9) 

Data unit: kWh 

Description: Selling and purchasing of electricity 

Measured /Calculated 

/Default: 

Measured 

Source of data: Watt hour meter 

Value(s) of monitored  

parameter: 

See the table in E.4 and the spreadsheet. 

Indicate what the data  are 

used for (Baseline/ Project/ 

Leakage emission 

calculations) 

This data is used for directly calculating emission reduction 

calculations. 

Monitoring equipment (type, 

accuracy class, serial 

number, calibration 

frequency, date of last 

calibration, validity) 

Type: watt hour meter, STEM-3B 

Accuracy class: 0.5% 

Serial number: AH005022 

Calibration frequency: 4 years 

Date of last calibration: 01/07/2009 

Validity: valid 

Measuring/ Reading/ 

Recording frequency:  

Measured continuously and recorded once a month 

Calculation method (if 

applicable): 

n/a 

QA/QC procedures applied: In order to guarantee the quality of the data and data collection system, a 

detailed monitoring manual as a part of the facility manual has been 

developed and implemented. Calibration frequency of the monitoring 

equipments complies with the above. Relevant staffs involved in the 

monitoring process have been appropriately trained. 

 



 

 

D.2. Data and parameters monitored 

(Copy this table for each data and parameter. To report multiple values, a table may be used) 

Data / Parameter: CEFelectricity,y (ID10) 

Data unit: tCO2e/MWh 

Description: CO2 emissions intensity of the electricity displaced 

Measured /Calculated 

/Default: 

Calculated 

Source of data: Data received from the Government of Armenia 

Value(s) of monitored  

parameter: 

The value applied in PDD is 0.1539 tCO2e/MWh. 

The value applied in this monitoring report is 0.110tCO2e/MWh 

(Also see Annex B.) 

Indicate what the data  are 

used for (Baseline/ Project/ 

Leakage emission 

calculations) 

This data is used for directly calculating emission reduction 

calculations. 

Monitoring equipment (type, 

accuracy class, serial 

number, calibration 

frequency, date of last 

calibration, validity) 

n/a 

Measuring/ Reading/ 

Recording frequency:  

Once a year on regular basis 

Calculation method (if 

applicable): 

See Annex B. 

QA/QC procedures applied: n/a 

 



 

 

D.2. Data and parameters monitored 

(Copy this table for each data and parameter. To report multiple values, a table may be used) 

Data / Parameter: n/a (ID11) 

Data unit: n/a 

Description: Regulatory requirements relating to landfill gas projects 

Measured /Calculated 

/Default: 

n/a 

Source of data: Data received from the Government of Armenia 

Value(s) of monitored  

parameter: 

The value applied in PDD is AF=0, because there is no regulatory 

requirement relating to landfill gas projects.  

The value applied in this monitoring report is also AF=0 because there 

is no regulatory requirement relating to landfill gas projects. 

(Also see Annex D.) 

Indicate what the data  are 

used for (Baseline/ Project/ 

Leakage emission 

calculations) 

This data is used for directly calculating emission reduction 

calculations. 

Monitoring equipment (type, 

accuracy class, serial 

number, calibration 

frequency, date of last 

calibration, validity) 

n/a 

Measuring/ Reading/ 

Recording frequency:  

Once a year on regular basis 

Calculation method (if 

applicable): 

See Annex D. 

QA/QC procedures applied: n/a 

 



 

 

D.2. Data and parameters monitored 

(Copy this table for each data and parameter. To report multiple values, a table may be used) 

Data / Parameter: FE (ID12) 

Data unit: % 

Description: Flare efficiency 

Measured /Calculated 

/Default: 

Measured and calculated 

Source of data: Tflare and manufacturer’s specifications on proper operation of flare 

(Also see Annex A.) 

Value(s) of monitored  

parameter: 

90% or 50% or 0% according to “Tool to determine project emissions 

from flaring gases containing methane (Version 01)” 

Indicate what the data  are 

used for (Baseline/ Project/ 

Leakage emission 

calculations) 

This data is used for directly calculating emission reduction 

calculations. 

Monitoring equipment (type, 

accuracy class, serial 

number, calibration 

frequency, date of last 

calibration, validity) 

n/a 

Measuring/ Reading/ 

Recording frequency:  

Calculated and determined hourly 

Calculation method (if 

applicable): 

See Annex A. 

QA/QC procedures applied: n/a 

 



 

 

SECTION E. Emission reductions calculation 

 

E.1. Baseline emissions calculation  

>> Not applicable, because the methodology stipulates direct emission reduction calculation without 

any baseline emission calculation. 

 

E.2. Project emissions calculation  

>> Not applicable, because the methodology stipulates direct emission reduction calculation without 

any project emission calculation. 

 

E.3. Leakage calculation  

>>According to the methodology, no leakage effects need to be accounted. 

 

E.4. Emission reductions calculation / table  

>> The following formulae are used for calculation of emission reductions using ACM0001 Version 1 

with “Tool to determine project emissions from flaring gases containing methane” (Version 001). The 

numbers of the formula correspond to the numbers in PDD. 

 

(1’) ERy = (MDproject,y – MDreg,y) * GWPCH4 - EGy * CEFelectricity,y 

(2) MDreg,y = MDproject,y * AF 

(3’) MDproject,y = MDflared,y + MDelectricity,y 

(4) MDflared,y = LFGflared,y * wCH4,y * DCH4 * FE = LFGtotal,y * wCH4,y * DCH4 * FE 

(5) MDelectricity,y = LFGelectricity,y * wCH4,y * DCH4 

(8) FE = FTf * Fwf 

 

Where, 

ERy  Emissions reductions 

MDproject,y  Quantity of methane gas recovered in the project 

MDreg,y Quantity that should be recovered based on law 

GWPCH4 Global warming potential of methane gas (=21) 

EGy  Selling and purchasing of electricity (In case of purchasing, the value is plus side.) 

CEFelectricity,y   CO2 emission intensity of the electricity displaced (See Annex B) 

AF  Ratio of the quantity of methane gas that should be recovered based on law (= 0, 

because of Annex D.) 

MDflared,y  Quantity of flared methane gas 

MDelectricity,y Methane gas used for power generation (= 0, because a gas engine generator has not yet 

been installed as was planned in PDD.) 

LFGflared,y Total quantity of landfill gas captured (=LFGtotal,y, because a gas engine generator has 

not yet been installed as was planned in PDD.) 

LFGtotal,y  Amount of landfill gas flared 

wCH4,y  Methane fraction in landfill gas 

DCH4  Methane density at standard condition (= 0.0007168 ton/Nm
3
) 

FE  Flare efficiency (= 90% or 50% or 0%, See Annex A) 

LFGelectricity,y  Amount of landfill gas combusted in power plant 

FTf  Flare operating rate (= 100% or 0%, See Annex A) 

Fwf  Efficiency of flaring (= 90% or 50% or 0%, See Annex A) 



* as contained within the document entitled "Guidelines for completing the monitoring report form (CDM-MR)” (EB 54 meeting report, annex 34). 

The total emission reductions during the 2
nd

 monitoring period is calculated as 28,397 tCO2e as shown in the table below. 

 

Table Emission reduction calculation 

 

Year and 

month 

LFGtotal LFGflared LFGelectricity MDproject MDreg EG CEFelectricity 
(MDproject-

MDreg)*GWPCH4 
EG*CEFelectricity ER 

Nm
3
 Nm

3
 Nm

3
 tCH4 tCH4 kWh tCO2e/MWh tCO2e tCO2e tCO2e 

SUM (ID1) SUM (ID6) SUM (ID5)               

2010 Apr 312,307 312,307 0 80.6 0 3,460 0.110 1,692.1 0.4  1,691.7 

2010 May 316,241 316,241 0 85.6 0 3,440 0.110 1,797.4 0.4  1,797.0 

2010 Jun 290,420 290,420 0 80.4 0 3,260 0.110 1,687.5 0.4  1,687.1 

2010 Jul 326,513 326,513 0 91.9 0 3,640 0.110 1,930.0 0.4  1,929.6 

2010 Aug 321,748 321,748 0 91.0 0 3,280 0.110 1,911.3 0.4  1,911.0 

2010 Sep 279,296 279,296 0 81.1 0 3,160 0.110 1,703.7 0.3  1,703.4 

2010 Oct 305,533 305,533 0 85.6 0 3,540 0.110 1,796.6 0.4  1,796.2 

2010 Nov 350,108 350,108 0 87.1 0 5,240 0.110 1,828.8 0.6  1,828.2 

2010 Dec 344,363 344,363 0 85.0 0 5,160 0.110 1,784.2 0.6  1,783.6 

2011 Jan 375,617 375,617 0 86.2 0 6,460 0.110 1,810.8 0.7  1,810.0 

2011 Feb 343,620 343,620 0 76.3 0 5,100 0.110 1,602.5 0.6  1,602.0 

2011 Mar 388,064 388,064 0 83.3 0 5,160 0.110 1,748.8 0.6  1,748.2 

2010 Apr 370,070 370,070 0 83.8 0 5,000 0.110 1,760.5 0.6  1,760.0 

2011 May 377,532 377,532 0 84.4 0 5,000 0.110 1,772.6 0.6  1,772.1 

2011 Jun 341,424 341,424 0 80.4 0 4,160 0.110 1,689.1 0.5  1,688.7 

2011 Jul 399,360 399,360 0 89.9 0 4,640 0.110 1,888.9 0.5  1,888.4 

Total 5,442,218 5,442,218 0 1,353 0 69,700 - 28,404.8 7.7 28,397.2 

 



* as contained within the document entitled "Guidelines for completing the monitoring report form 

(CDM-MR)” (EB 54 meeting report, annex 34). 

 

E.5. Comparison of actual emission reductions with estimates in the CDM-PDD 

>> Here is the comparison of actual values of the emission reductions achieved during the monitoring 

period with the estimations in the registered PDD. 

 

Item Values applied in ex-ante 

calculation of the registered 

CDM-PDD 

Actual values reached during the 

monitoring period 

Emission reductions 

(tCO2e) 

Emission reductions from 

01/04/2010 until 31/12/2010 is 

116,000 tCO2e/y * 9months / 

12months = 87,000tCO2e 

 

Emission reductions from 

01/01/2011 until 31/07/2010 is 

120,000 tCO2e/y * 7months / 

12months = 70,000tCO2e 

 

Total 157,000tCO2e 

Emission reductions from 

01/04/2010 until 31/12/2010 is 

16,128tCO2e 

 

 

Emission reductions from 

01/01/2011 until 31/07/2010 is 

12,269tCO2e 

 

 

Total 28,397tCO2e 

 

E.6. Remarks on difference from estimated value in the PDD 

>>n/a (Because there is no increase in the actual emission reductions achieved during this monitoring 

period.) 

 



 

Annex A 

Flare efficiency and manufacturer’s specification 
 

In accordance of monitoring plan, FE is determined by the following method. 

 

Flare efficiency (FE) is calculated from the flare operating rate (FTf) and the efficiency of flaring (Fwf).  

 

FE = FTf * Fwf 

 

The flare operating rate (FTf) is determined by continuously measuring the flare exhaust gas 

temperature (Tflare) and judging every minute whether or not the flare is operated. If LFGtotal is 0Nm
3
/h 

or the temperature in the exhaust gas of the flare (Tflare) is less than 500 °C, then it is judged that the 

flare is not operated at that moment.  If, the flare is operated less than 40 minutes during the hour h, 

then FTf is 0%. Otherwise, FTf is 100%. Therefore, 

 

FTf = f(Tflare) = 100% or 0% 

 

Efficiency of flaring (Fwf) is determined hourly by use of the default values described in “Tool to 

determine project emissions from flaring gases containing methane (Version 01)”. It says as follows, 

 

In case of enclosed flares and use of the default value for the flare efficiency, the flare efficiency in the 

hour h (ηflare,h) is:  

 

•  0%, if the temperature in the exhaust gas of the flare (Tflare) is below 500 °C for more than 20 

minutes during the hour h.  

 

•  50%, if the temperature in the exhaust gas of the flare (Tflare) is above 500 °C for more than 40 

minutes during the hour h, but the manufacturer’s specifications on proper operation of the flare 

are not met at any point in time during the hour h.  

 

•  90%, if the temperature in the exhaust gas of the flare (Tflare) is above 500 °C for more than 40 

minutes during the hour h and the manufacturer’s specifications on proper operation of the flare 

are met continuously during the hour h. 

 

Therefore, 

 

Fwf = 90% or 50% or 0% 

 

FE = FTf * Fwf = 90% or 50% or 0% 

 

Based on the information from the manufacturer, above mentioned “manufacturer’s specifications on 

proper operation of the flare” to be met is “generation and retainment of constant combustion 

temperature (=temperature in the exhaust gas of the flare =Tflare) between 1000 and 1200 degree  C” and 

“LFGtotal between 160 and 1560Nm
3
/h”. 

 



 

Annex B 

Calculation of “CO2 emissions intensity 

of the electricity displaced (ID10)” for the year 2009 and 2010 
 

1. Applied methodology 

 

This “CO2 emissions intensity of the electricity displaced” calculation is made using the methodology 

“AMS-I.D. ver. 5 - Renewable electricity generation for a grid”, in which “7 (b) the weighted average 

emissions (in kg CO2equ/kWh) of the current generation mix” is applied. 

 

2. Data source 

 

Data used for the calculation was supplied by Ministry of Nature Protection, Republic of Armenia; 

“Calculation of Grid (Baseline) Emission Factor for the Electricity System of the Republic of Armenia 

for the year 2010”, which was developed in the framework of the “Enabling Activities for the 

Preparation of Armenia’s Second National Communication to the UNFCCC” UNDP/GEF/00035196 

Project financed by Global Environment Facility and Implemented by UNDP. 

 

3. “CO2 emissions intensity of the electricity displaced (ID10)” calculation 

 

The total electricity generation in Armenia in 2010 is 6,491.254GWh as seen in Table.3. Power plants 

which made CO2 emissions in 2010 are shown in Table 4, in which the sum of CO2 emission becomes 

709,800 tCOe2. “CO2 emissions intensity of the electricity displaced (ID10)” can be calculated by 

dividing the sum of CO2 emission by the total of the power generation as, 

 

709,800tCO2e/6,491.254 GWh = 109.3 tCO2e/GWh = 0.110 tCO2e/MWh 

 

As the calculated “CO2 emissions intensity of the electricity displaced (ID10)” is used to evaluate 

project emission, the number is rounded up to be more conservative. 

 



 

 Table 1: Total power generation in 2010 

 Power Plant GWh 

Nuclear Power Plant 2,490 

Hrazdan Thermal Power Plant 348.4 

Yerevan Thermal Power Plant 73.4 

Yerevan Combined Cycle Gas 

Turbine Unit* 

991.3 

Sevan-Hrazdan cascade of HPPs 

(IEC) 

727.1 

Vorotan cascade of HPPs 1,311.4 

Dzora HPP 104.1 

Small HPPs 408.4 

Lori-1 Wind Power Plant 4.06 

EC at YSMU - CHP 24.91 

ArmRoscogeneration - CHP 4.364 

Erfrez OJSC - CHP 0.35 

Lusakert Biogas Plant 2.97 

Lus Astgh Shugar – CHP** 0.5 

TOTAL 6,491.254 

*) new 242 MW unit in operation since 2010 

**) new 6 MW CHP unit in operation since 2010 

 

Table 2: CO2 emission for power plants in 2010 

POWER PLANT Type of fuel 

FCi,m,y NCVi,y EFco2,I,y 
CO2 

emission 

1000NM
3
 

GJ/1000NM
3
 

tCO2/GJ tCO2 

Hrazdan TPP Natural gas 104,271.297 34.654  0.0543  196,209 

Yerevan TPP 
Natural gas 38,195 34.700  0.0543  71,967 

Syngas 6,689 10.048  0.0740  4,974 

Yerevan CCGT Natural gas 217,823.70 34.583  0.0543  409,042 

EC at YSMU Natural gas 6,806 34.654  0.0543  12,807 

ArmRoscogeneration Natural gas 1,687 34.583  0.0543  3,168 

Erfrez OJSC Natural gas 95.14 34.583  0.0543  179 

Lus Astgh Sugar Natural gas 6,100 34.583  0.0543  11,455 

TOTAL         709,800 

 

 

 

 

 

 



 

Annex C 

Calibration dates of gas analyzer 
 

As seen in the below Table, the gas analyzer has been calibrated weekly according to the monitoring 

plan. 

Table : Calibration dates of the gas analyzer 

during the crediting period with the facility operation  

Year and month Calibration dates 

04/2010 6, 13, 20, 27 

05/0210 4, 11, 19, 25 

06/2010 1, 8, 15, 22, 29 

07/2010 6, 13, 20, 27 

08/2010 3, 10, 17, 24, 31 

09/2010 7, 14, 22, 28 

10/2010 5, 12, 19, 26 

11/2010 2, 9, 16, 23, 30 

12/2010 7, 14, 21, 28 

01/2011 4, 11, 18, 25 

02/2011 1, 8, 15, 22 

03/2011 1, 4, 9, 15, 22, 29 

04/2011 5, 12, 19, 26 

05/2011 3, 10, 17, 24, 31 

06/2011 7, 15, 21, 28, 30 

07/2011 5, 12, 19, 26 

 



 

Annex D 

Regulatory requirements relating to landfill gas projects 
 

According to the monitoring plan, regulatory requirements relating to landfill gas projects shall be 

monitored by using information from the Ministry of Nature Protection of Armenia. 

 

After consulting with the ministry, it was found that there is no regulatory requirement relating to 

landfill gas projects.  Therefore, AF=0. 

 

Also see the next page for more information. 

 



 

 
 


