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SECTION A.  General description of project activity 
 
A.1.  Title of the project activity:  
 
Reduction of methane emissions in the gas distribution network of Armenia Republic 
PDD, version 1 
19 February, 2010 
 
A.2. Description of the project activity : 
 
The project is intended to reduce methane emissions in medium and low gas distribution network 
equipment of Armenia Republic (hereinafter Armenia). To fulfil the purpose of the project activities it 
has been undertaken that detect, measure and repair leakages at distribution points and stand-alone valves 
in the natural gas system operated by the company CJSC “Armrusgasprom”  (hereinafter 
Armrusgasprom). Leaks are potentially found in valves with stem packing. There are also leaks from 
fractured parts of pipelines which are not covered by this project. Previous repair practices based on 
Armenian mandatory legislation only result in temporary leak reductions from larger leaks, due to the 
inadequacy of repair materials and practises. Current inspection and repair activities are motivated by 
safety concerns Armenian and mandatory legislation. 

As part of the project, all sites (gas regulator stations and step down stations) will be inspected for leaks 
from all standardised components (valves) with stem packing. Any detected leaks will be measured, 
recorded and repaired, using Gore-Tex joint sealant. As for valves with stem packing, they will be 
repaired regardless whether leaks are detected or not. Due to the climatic conditions in Armenia, project 
activities can only be performed during a period from about April to November1. Leak detection, 
measurements and repair works for the baseline estimation were implemented in two stages; from 
November 7, 2008 till November 20, 2008 and from July 7, 2009 till July 15, 2009. 1054 valves with 
stem packing within the project boundary have been inspected and repaired. The rest of the valves 
amount will be done after project registration.  

If leaks re-emerge those leaks will be measured and repaired again. Found leaks will be added to project 
emissions. This will be done in conjunction with the monitoring plan of the project. In addition, 
Armrusgasprom will use the equipment in its regular leak inspection and maintenance activities on a 
permanent basis beyond the crediting period of this project. 

In addition to the reduction of greenhouse gas (GHG) emissions, the project has important ancillary 
benefits such as gas conservation to the benefit of end users of gas, lower risks of accidents related to gas 
leaks and dissemination of modern technologies related to leak detection and repair as well as improved 
measurement practises, all of which have great replication potential throughout Armenia. 

 
Source sector (category): “Leaks during fuel production and transportation. Oil and natural gas”. 
(Housing and communal facilities).  
 

                                                      
1 The timing is determined by the occurrence of 3 consecutive 24 hour periods of below zero weather. 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03  
 
CDM – Executive Board     
   
   page 3 
 
 
Sectoral scope related approved methodologies: 10 - Fugitive emissions from fuels (solid, oil and gas). 
 
The purpose of the project: Reduction of methane emissions in the medium and low pressure gas 
distribution networks of Armenia operated by Closed Joint Stock Company “Armrusgasprom”. 
 
Before the project implementation, the situation on medium and low pressure gas distribution networks 
of Armenia could be described as common for former USSR countries. A is the gas transporting 
organization with main direction - to provide fail-safety running of the networks. Main problems are lack 
of modern high quality sealant materials, gas detection equipment and full absence of equipment for leak 
value measurements. The situation was the same for decades and there is no reason for changes in 
foreseeable future. The situation described above (situation existing prior the project) is considered as a 
Baseline scenario in current PDD. 
 
The Project scenario includes detection, measurement and repair of methane leaks from remote stand-
alone valves and from valves with stem packing at the regulator stations and step-down stations of the 
Armenian gas distribution network.  
Leak repair is conducted by replacement with improved sealing material. State of the art technologies 
have been and will be purchased for the purpose of conducting reliable detection of leaks, accurate 
measurements of leak rates and achieving durable leak repair. Further, a program will be initiated to train 
local staff of the gas distribution companies in use of the technology and related procedures established 
by the project.  
 
Project history 
 
Current project is technologically almost similar to more than 30 equal projects throughout Russia and 
few former USSR countries (Georgia, Uzbekistan). The first elaboration of the Project started in 
November 2007. Shortly the project was presented to Armrusgasprom who made the decision to 
participate.  Preliminary arrangements and necessary trainings were implemented under supervision of 
Eco Energy B.V. by AddGlobe LLC and Armrusgasprom specialists and project started.  
 
A.3.  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) 

The Netherlands – Investor party �  Eco Energy B.V. No 

Armenia - Host Party �  CJSC “Armrusgasprom” No 

The project is developed by Eco Energy B.V., the company, which is an investor who is financing the 
project implementation and has contractual title to emission reductions resulting from the project.  
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AddGlobe LLC is a third party contracted by Eco Energy B.V. for a first set of leak measurements and 
initial training on measurements of Armrusgasprom specialists.  

Armrusgasprom operates the distribution gas system in Armenia and is responsible for assistance in 
physical implementation of the CDM project. 
 
A.4.  Technical description of the project activity: 
 
 A.4.1.  Location of the project activity: 
 

The project is conducted for the gas distribution network of Armenia which is located throughout 
Republic of Armenia. Therefore the project encompasses the entire region. 

 

 
  A.4.1.1.  Host Party(ies):  
 
Republic of Armenia 
 
  A.4.1.2.  Region/State/Province etc.:  
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Armenia (country), Republic in western Asia. Armenia is located in the South Caucasus (the southern 
portion of the Caucasus region), which occupies part of the isthmus between the Black and Caspian seas. 
Yerevan is the capital and largest city.  
Armenia occupies about 29,800 sq km (about 11,500 sq mi). Armenia is bordered by Georgia on the 
north, Azerbaijan on the east and the Azerbaijani exclave of Naxcivan (Nakhichevan) on the southwest, 
Iran on the south, and Turkey on the west. Armenia is extremely mountainous. The average elevation is 
about 1,800 m (about 5,900 ft). Mount Aragats is the highest point in the republic, reaching a height of 
4,090 m (13,419 ft). Mountain ranges in the republic include the Pambak, Geghama, Vardenis, and 
Zangezur branches of the Lesser Caucasus (Malyy Kavkaz) mountain system. 
 

 

 
 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03  
 
CDM – Executive Board     
   
   page 6 
 
 
  A.4.1.3.  City/Town/Community etc.: 

The main cities are Yerevan (1,107,800), Gyumri (168,918), Vandzor (116,929), Vagharshapat (52,757). 

  A.4.1.4.  Details of physical location, including information allowing the 
unique identification of this project activity (maximum one page): 

 

The project is implemented on the medium and low pressure gas distribution network operated by 
Armrusgasprom that comprises the following distribution points and components as specified below.  

Armrusgasprom operates a medium and low pressure gas distribution system with an annual gas 
throughput of about 2.25 billion cubic metres (bcm). The supply network covers about 9,688 km of pipes, 
including components at 0.9 MPa, 0.6 MPa, 0.3 MPa and 0.003 MPa and low pressure pipes to final 
residential consumers. There are 436 regulator stations and 1,859 smaller step-down stations (in total 
2,295 sites) which contain 15,286 valves. 

Figure 1 Sketch of pipeline network, Armrusgasprom 

 

 
 A.4.2.  Category(ies) of project activity: 
 
Sectoral scope related approved methodologies: 10 - Fugitive emissions from fuels (solid, oil and gas) 
 
 A.4.3.  Technology to be employed by the project activity :  
 

The CDM project includes detection, measurement and repair of methane leaks from remote stand-alone 
valves and from valves with stem packing at the regulator stations and step-down stations of the 
Armrusgasprom gas distribution network.  
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Sectoral Scope: 10 

The purpose of the project is to reduce methane emissions on the gas distribution system of Armenia. 
Project activity (including technology and equipment) is described below. Description of the situation 
prior the project realisation(including technology and equipment) is described in Section A.2 and Section 
B.4. 

The baseline scenario is the continuation of the situation prior to the project realization. The baseline is 
described in details in section B.4. 

Emissions of Methane are only included both in project and baseline scenario. Methane leaks are found 
in valves with stem packing(emission source) located on the medium and low pressure gas distribution 
networks of Armenia. For more details please refer to Section B.3. 

 Leak repair is conducted by replacement with improved sealing material. State of the art technologies 
have been purchased or rented for the purpose of conducting reliable detection of leaks, accurate 
measurements of leak rates and achieving durable leak repair. Further, a program will be initiated to train 
local staff of the gas distribution company in use of the technology and related procedures established by 
the CDM project. 

Leaks are detected using catalytic oxidation/thermal conductivity detectors (Heath Gasurveyor 3-500, see 
www.heathus.com).  

Each component (i.e. valves with stem packing included in the project) will be designated a unique serial 
number including a component number which is painted at the component or next to the component. The 
next stage is to measure the leak rate by use of a Hi-Flow Sampler. The Hi-Flow Sampler makes leak rate 
measurements with the same accuracy as enclosure measurements but at a speed approaching that of a 
leak detection screening instrument. The Hi-Flow Sampler uses a high flow rate of air to completely 
capture the gas leaking from components. A catalytic oxidation/thermal conductivity sensor is then used 
to measure the sample concentration in the air stream of the high flow system. The Hi-Flow Sampler 
essentially performs an enclosure measurement using the flow regime induced by the sampler instead of 
a physical enclosure.  

The Hi-Flow Sampler to be used for measurement of detected leaks was developed by the Gas Research 
Institute in the USA and then tested by the industry from 1997, most notably by Enron. The Hi-Flow 
Samplers differs from organic vapour analyzers (OVA) and other measurement tools in that it provides a 
direct volumetric measurement of methane flowing from a leak. It is also faster to use and much more 
accurate. A series of experiments have been conducted to validate the results of the Hi-Flow Sampler 
(All information about results of experiments can be known on Bacharach web site www.bacharach-
inc.com/). Typical results from laboratory tests shows an average difference between metered leaks (with 
rota meter) and the Hi-Flow Sampler of 3-4% and with maximum differences to be slightly above 10%. 
This is considerably more accurate than with OVA and similar equipment, let alone the equipment 
currently being used in the Armenia.2 Hi-Flow Sampler measures CH4 leaks in litres per minute reduced 
                                                      
2 Further information on the development and use of the Hi-Flow Sampler is found on  

http://www.bacharach-inc.com/hi-flow-sampler.htm 

. 
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to normal conditions: = 101.325 kPa and = 0 °�  or = 273.2 K. 

Leaks from valves will be repaired using Gore-Tex valve stem packing (type, diameter and structure of 
sealing material are chosen on basis of type of component). This material is a pliable, self-lubricating 
packing that eliminate stem wear with durable effects (All information about Gore-Tex characteristics  
can be known on the Gore corporation web site www.gore.com). The continuous-length packing installs 
easily and forms a cohesive cylinder when compressed, eliminating the need to cut and form rings. In 
most cases it is not necessary to remove the valve from service, and no re-assembly is required. Once 
installed, a slight turn on the gland nut is all the maintenance that is usually required. The manufacturer 
of Gore-Tex valve stem packing declares the equipment to have been in service for years in severe 
operating conditions without faults, and the manufacturer guarantees that the stem packing will be 
replaced free should it fail, provided that it has been installed properly in a sound valve. 

Monitoring works in Russian regions (Kursk and Tomsk regions) as well as the regular practice in the 
United States have shown almost 100 % efficiency of Gore-Tex sealant. After repairing works with using 
Gore-Tex only few micro leaks have found in the whole amount of repaired valves. Preliminary 
undocumented inspections in Armenia have shown almost 100 % efficiency of Gore-Tex sealant too. 

All repaired leaks will be checked immediately after repair with the catalytic oxidation/thermal 
conductivity detector to confirm successful repair. 

The team to monitor repaired components uses regular detectors and catalytic oxidation/thermal 
conductivity detectors to spot any re-emerging leaks. Re-emerging leaks which have volume more than 
the lowest sensitivity threshold of High-Flow Sampler are then measured by the High-Flow Sampler and 
repaired again. Both the leak detector and the Hi-Flow Sampler have a display showing whether there is a 
leak and the leak rate (in the case of the Hi-Flow Sampler). Digital photographs are taken of the display 
information of the Hi-Flow Sampler, and also showing the serial number of the monitored/repaired 
component. The information is written down at the spot and later compiled in a database (see Annex 3 
Monitoring Plan). For components where no re-emerging leaks are detected or detected leaks are lower 
than the lowest sensitivity threshold of High-Flow Sampler, notices in the special paper forms will be 
made to support documentation of no leaks. 

The project may also include measures to reduce methane emissions from pressure relief valves that are 
part of gas distribution network of Armrusgasprom. The below section includes a description of the main 
risks related to the project implementation which are in the sphere of project participants’ control. Also 
relevant measures for risk management are described. 

Project implementation schedule 
Step 0:  

�  Project identification by project participants 
Step 1: 
 Organizational measures: 

�  Initial measurements of leaks for initial baseline determination; 
�  Work teams formation; 
�  Preparation of work route; 

 Materials Supply: 
�  Contracting with Supplier; 
�  Purchase of materials; 
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�  Delivery to site, warehousing. 
    Supply of Measuring Equipment: 

�  Contracting with Supplier; 
�  Lease of equipment; 
�  Delivery to site, warehousing. 

Step 2: 
 Measuring & Repairing Works: 

�  Complete leaks measuring not less than 1000 valves in total; 
�  Complete repair not less than 1000 valves in total. 

Organizational measures: 
�  PIN preparation 
�  LoE issuance 
�  PDD baseline data forming; 
�  PDD development; 
�  Contracting with Validator. 
�  LoA issuance 

Step 3: 
 Measuring & Repairing Works: 

�  Training and certification of measuring specialists; 
�  Complete leaks measuring on the rest of valves amount; 
�  Complete repair on the rest of valves amount; 

Organizational measures: 
�  PDD update; 
�  Project validation activity; 
�  Obtaining the validation report. 

Step 4: 
�  Annual monitoring the repaired components according to the description in PDD; 
�  Verification and CERs issuance. 

 

1) Technological risk: This risk is mainly related to possible malfunctioning of the leak measurement or 
leak detection equipment that may lead to problems with establishment of the project baseline and 
periodic monitoring activities. 
.  
The technological risk is considered to be low due to maturity of the used technology. The risk will be 
further managed through periodic maintenance and calibration of the equipment and appropriate training 
of the operating staff. To exclude the weather impact project implementation activities are mainly 
concentrating on period with average degree above zero degrees Celsius. The supplier has also provided 
a product warranty and a sufficient stock of equipment, which allows prompt replacement of any 
malfunctioning equipment. 
 
2) Risk of repeat leak: This risk is mainly connected with the human factor since the materials used on 
the Project are distinctive for a very high quality.  This risk is mainly connected with the human factor 
since the materials used on the Project are distinctive for a very high quality.   
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This risk is managed through adequate training and motivation of the leak repair personnel, frequent 
monitoring of re-emerging leaks, locking of stations to prevent vandalism and use of best available 
materials (Gore-Tex sealants and valve stem packing) and practices in leak repair. 
 
3) Risk of possible loss of stored data: Both technological and human factors can cause the loss of data. 
The risk can be well managed through: 

- duplication of leak rate measurement data recording (both manually and using memory of the Hi-
Flow Sampler),  

- establishment of a proper database system enabling data acquisition and processing, quality 
control and statistical analysis 

- frequent electronic data transfer and use of well-established courier services for sending data 
non-electronically, 

- regular backup of data,  
- appropriate training of personnel working with data,  
- established quality assurance and quality control procedures utilizing both software and human 

resources.  
 

A.4.4. Estimated amount of emission reductions over the chosen crediting period:  
 
Table A.4.4-1 Emission reductions through the first crediting period 

Years 
Annual estimation of emission reductions in 

tonnes of CO2 equivalent 
2010 56,121.69    
2011 222,656.72    
2012 222,656.72    

Total estimated reductions  
(tonnes of CO2 equivalent) 

 
501,434.12 

Total numbers of crediting year 3 
Annual average over the crediting period of 
estimated reductions (tonnes of CO2 equivalent) 167,145.04 

 
Table A.4.4-2 Emission reductions after the first crediting period 
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Years 
Annual estimation of emission reductions in 

tonnes of CO2 equivalent 
2013 222,656.72    
2014 222,656.72    
2015 222,656.72    
2016 222,656.72    
2017 222,656.72    
2018 222,656.72    
2019 222,656.72    
2020 222,656.72    

Total estimated reductions  
(tonnes of CO2 equivalent) 

 
1,781,253.74 

Total numbers of crediting year 8 
Annual average over the crediting period of 
estimated reductions (tonnes of CO2 equivalent) 222,656.72    

 
 A.4.5.  Public funding of the project activity: 
 
No public funding has been involved. 
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SECTION B.  Application of a baseline and monitoring methodology  
 
 
B.1. Title and reference of the approved baseline and monitoring methodology applied to the 
project activity :  
 
It has been chosen here to apply approved baseline and monitoring methodology AM0023 “Leak 
reduction from natural gas pipeline compressor or gate stations” version 03 (hereinafter referred as 
AM0023) developed in conjunction with a CDM project development activity in Moldova and approved 
by the CDM Executive Board in July 2005 as AM0023 and revised in May 2007 (“Revision to the 
approved baseline methodology AM0023 version 01 Leak reduction from natural gas pipeline from 
compressor or gate stations” available at http://cdm.unfccc.int) with using all basic elements of AM0023. 
The revised version of the methodology (AM0023/Version03) was applied in PDD. 

As well as prescribed in AM0023/Version 03  “Leak reduction from natural gas pipeline compressor or 
gate stations” methodology the most recent version of the "Tool for the demonstration and assessment of 
additionality" agreed by the CDM Executive Board are used to demonstrate additionality of the project. 
Accordingly, the Tool for the demonstration and assessment of additionality/Version 05.2 is used here. 

B.2. Justification of the choice of the methodology and why it is applicable to the project 
activity:  
 
According to decision 10/CMP.1, paragraph 4 (a), project participants may apply methodologies for 
baselines and monitoring approved by the CDM Executive Board, including methodologies for small-
scale project activities, as appropriate. If an approved CDM baseline and monitoring methodology is 
used, all explanations, descriptions and analyses shall be made in accordance with the selected 
methodology. 

The AM0023 methodology was developed to support a PDD for gas leak reduction from a long distance 
(high pressure) pipeline system in Moldova. The project presented in the present PDD is a gas 
distribution system. AM0023/Version 03 states that it is applicable to project activities that reduce leaks 
in natural gas pipeline compressor stations and gate stations in natural gas long-distance transmission 
systems, as well as to other surface facilities in gas distribution systems including pressure regulation 
stations. The application of the methodology to this project follows directly from the outline of the 
AM0023/Version 03 methodology. 

AM0023/Version 03 lists three conditions for applicability, these are: 

1. Where natural gas pipeline operators have no current system in place to systematically identify 
and repair leaks; 

2. Where leaks can be identified and accurately measured; 

3. Where a monitoring system can be put in place to ensure leaks repaired remain repaired. 

 
This project meets all conditions completely. Some provisions are given below. 
 
Concerning the first condition, the gas pipeline operator, Armrusgasprom has a system to identify and 
repair leaks based on Armenian Government regulation “Rules of technical exploitation and safety 
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requirements on gas supply facility” �  RA N 1843 issued 29 October 2004, technical regulations 
“Safety requirements on gas supply facility”  �  RA N 2399 issued 22 December 2005 with amendments 
of 22 February 2007 and inner Armrusgasprom technical directions “����  IV-12.03.01-04” issued 15 
May 2006. But this system does not eliminate leak between regular inspections which occur because of 
the old-fashioned sealing materials. The project does not envisage more frequent inspections but in the 
frame of the project modern sealing material will be implemented. Due to international practice and 
preliminary monitoring results this material will significantly decrease volume of leaks at valves with 
sealing. Furthermore the lack of modern leak detection and measurement equipment implies that 
effective leak repair programme cannot be performed as a part of previous maintenance practise and 
primarily Armrusgasprom undertakes leak detection and repair activities motivated by safety concerns 
focusing on leaks occurring indoors, however, without the possibility of measuring the size of leak rate.  
In other words we may say that there is a system in Armrusgasprom to identify and repair leaks but it 
cannot eliminate the leaks that are included in the project and project activity reduce leak that exist in 
spite of regular inspections. 
 
Concerning the second condition, the purchase of leak detection and leak measurement equipment 
(Section A.4.3.) and surveys of leak rates (Section B.6.3.) have demonstrated that by application of 
modern technology and practices leaks can be identified and accurately measured. Before project 
implementation there was no measurements of leaks volume, current practise include only leaks 
detection.  
 
Concerning the third condition, the introduction of procedures, a comprehensive database and supporting 
equipment will ensure reliable monitoring of repaired leaks, and detection of any re-emerging leaks. (See 
Monitoring Plan Annex 4). Further, training of local staff and procedures of quality assurance will ensure 
than the monitoring is performed according to the plan.  
 
B.3. Description of the sources and gases included in the project boundary:  
 

Source Gas Included? Justification / Explanation 
 

 CO2 No Not relevant 
Fugitive  
emissions 

CH4 Yes Methane leaks found in valves with stem packing 
located on the medium and low pressure gas 
distribution networks.  Leaks found will be 
measured by Hi-Flow Samplers. B

as
el

in
e 

 

 N2O No Not relevant 
 CO2 No Not relevant 
Fugitive  
emissions 

CH4 Yes Probable methane leaks found in valves with stem 
packing located on the medium and low pressure gas 
distribution networks after repair (change of the 
sealant).  Projects participants expect almost 100% 
effectiveness of the new sealant material (GORE-
TEX) but all leaks potentially found will be accurate 
detected and measured in the same manner as during 
baseline estimation. 

P
ro

je
ct

 A
ct

iv
ity

 

 N2O No Not relevant 
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This project activity will use devices and materials to detect, measure and repair leaks.  This devices and 
materials do not use any significant energy, and there is no leakage from these sources.  Thus, there 
should be no project activity emissions from this project activity. The monitoring function of this 
methodology and PDD is designed to ensure that no methane is escaping from repaired leaks.  If repairs 
cease to function for any reason, they are thrown out of the baseline for any time period the repair is not 
functioning.  No new significant methane emissions are expected. 
 

All valves with stem packing located at medium and low pressure gas distribution system operated by 
Armrusgasprom are included in prject boundary. The distribution system covers about 9,688 km of pipes, 
including components at 0.9 MPa, 0.6 MPa, 0.3 MPa and 0.003 MPa and low pressure pipes to final 
residential consumers. There are 436 regulator stations and 1,859 smaller step-down stations (in total 
2,295 sites) which contain 15,286 valves with stem packing which will be repaired with GORE-TEX 
under the project activity. 

Figure 2 Sketch of Project boundary, Armrusgasprom 

 
The CDM project and the application of the new technologies and equipment can be separated into three 
categories as shown in Figure 2:  

Figure 2. Project Activities 
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B.4. Description of how the  baseline scenario is identified and description of the identified 
baseline scenario:  
 
 

Only two scenarios are considered plausible and credible alternatives as a baseline: 

1. Continuation of the current leak detection and repair practices; and 

2. The proposed project not implemented as a CDM project.  

Alternative 1: Continuation of estimated baseline leak detection and maintenance practice is a realistic 
and credible alternative to the project activity as it is the least cost option for Armrusgasprom. The gas 
distribution company has no financial benefit from reducing methane leakages. There are no legal 
requirements that prohibit gas leaks and current pollution fee on methane is difficult to impose due to 
lack of measurement technology and the large number of small leaks spread over a large geographical 
area. Moreover there are allowed “leakage level” which is equal to 2.3% of the total amount of 
transported natural gas. Thus current leakage level is “normal” and is paid by customers and 
Armrusgasprom has no incentives to lower it. Armrusgasprom also doesn’t have technical possibility to 
change the situation, including tariff regulations. 

Alternative 2: In accordance with AM0023/Version 03, as part of the identification of candidate baseline 
scenarios it should be determined “if similar efforts have been made or are expected to be made to 
reduce methane leaks from key components such as unit valves, blow down valves, rod packings and 
pressure relief valves, using similar capable leak detection and measurement technologies as described 
in this methodology”. Armrusgasprom has not conducted any direct inspection and maintenance activity 
beyond safety inspections required by Armenian Government regulation “Rules of technical exploitation 
and safety requirements on gas supply facility”. The type and extent of technical leaks in Armenian gas 
distribution networks were generally unknown before the first direct inspection and maintenance surveys 
were initiated in anticipation of CDM revenues. Estimates of net gas consumption and losses are very 
uncertain since the majority of used gas meters accuracy is 5% or higher. 
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Furthermore, Armrusgasprom does not have incentives or the means to undertake the effort of this 
project in the absence of CDM support (see sub-step 1-b, step 2 and step 3 below in section B.5.).The 
proposed project provides additional costs for leak detection and measurement equipment, for repair 
material and for training of staff. The gas distribution company has no incentives to conduct the here 
proposed CDM project or “similar efforts” absent the CDM-benefits.  

Assessment: It is not realistic that the gas distribution company will incur additional cost by applying 
alternative 2. It can therefore be concluded that the only realistic and credible alternative to this CDM 
project is alternative 1. Hence alternative 1 is considered as a baseline scenario. 

 

B.5. Description of how the anthropogenic emissions of GHG by sources are reduced below 
those that would have occurred in the absence of the registered CDM project activity (assessment 
and demonstration of additionality):  

 

As well as prescribed in AM0023/Version 03  “Leak reduction from natural gas pipeline compressor or 
gate stations” methodology the most recent version of the "Tool for the demonstration and assessment of 
additionality" agreed by the CDM Executive Board are used to demonstrate additionality of the project. 
Accordingly, the Tool for the demonstration and assessment of additionality/Version 05.2 is used here. 

Step 1 – Identification of alternatives to the project consistent with current laws and regulation 

Sub-step 1a:  Define alternatives to the project activity 

Only two scenarios are considered plausible and credible alternatives as a baseline: 

Alternative 1: Continuation of the current leak detection and maintenance practices (which are 
used before project applying). 

Alternative 2: The proposed project not implemented as a CDM project 

Alternative 1: Continuation of estimated baseline leak detection and maintenance practise is a realistic 
and credible alternative to the project activity as it is the least cost option for Armrusgasprom. There are 
no legal requirements that prohibit gas leaks and current pollution fee on methane is difficult to impose 
due to lack of measurement technology and the large number of small leaks spread over a large 
geographical area. 

Alternative 2: In accordance with AM0023/Version 03, as part of the identification of candidate baseline 
scenarios it should be determined “if similar efforts have been made or are expected to be made to 
reduce methane leaks from key components such as unit valves, blow down valves, rod packings and 
pressure relief valves, using similar capable leak detection and measurement technologies as described 
in this methodology”. Armrusgasprom has not conducted any direct inspection and maintenance activity 
beyond safety inspections required by Armenian Government regulation “Rules of technical exploitation 
and safety requirements on gas supply facility”. The type and extent of technical leaks in Armenian gas 
distribution networks were generally unknown before the first direct inspection and maintenance surveys 
were initiated in anticipation of CDM revenues. Estimates of net gas consumption and losses are very 
uncertain since the majority of used gas meters accuracy is 5% or higher. 
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Furthermore, Armrusgasprom does not have incentives or the means to undertake the effort of this 
project in the absence of CDM support (see sub-step 1-b, step 2 and step 3 below).The proposed project 
provides additional costs for leak detection and measurement equipment, for repair material and for 
training of staff. The gas distribution company has no incentives to conduct the here proposed CDM 
project or “similar efforts” absent the CDM-benefits.  

Assessment: It is not realistic that the gas distribution company will incur additional cost by applying 
alternative 2. It can therefore be concluded that the only realistic and credible alternative to this CDM 
project is alternative 1. 

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

Alternative 1: Continuation of current leak detection and maintenance practices are in compliance with 
all applicable legal and regulatory requirements. Gas leaks are not prohibited by law. Moreover there are 
allowed “leakage level” which is equal to 2.3% of the total amount of transported natural gas. 
Regulations prescribe only the frequency by which gas distribution companies should carry out 
inspections of installations to detect for leaks (once a month on GPD and CTDP and once a half year for 
standalone valves). The baseline leak detection practice carried out by Armrusgasprom is compliant with 
this regulation. Enforcement is made up by annual spot checks by the regional technical inspection 
company acting on behalf of the state. 

Alternative 2: The CDM project activity is also compliant with the existing regulatory requirements to 
leak inspection of regulator stations and step-down stations as well as any other relevant requirements as 
the present routine leak detection programme of Armrusgasprom will continue to exist in parallel with 
the introduction of more advanced leak detection and measurements and durable leak prevention 
measures, as offered by this project. . 

 

Result: The identified realistic and credible alternatives are in compliance with mandatory legislation 
and regulations. 

Step 2 – Investment Analysis 

Sub-step 2a: Determine appropriate analysis method 

As the project generates no financial or economic benefits other than the CDM related income, the 
simple cost analysis is used3 - in accordance with the additionality tool - to determine that the proposed 
project is the economically less attractive absent any CDM benefits.  

Sub-step 2b- Option 1. Apply simple cost analysis 

The project involves additional costs compared to the continuation of current leak detection and 
maintenance activities. The additional costs incurred by the project consist of:  

�  Advanced leak detection and measurement equipment (Gasurveyor 3-500 and Hi-Flow 
Sampler); 

                                                      
3 In accordance with the CDM Executive Board’s “Tool for the demonstration and assessment of additionality 
(version 05.2).” 
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�  Gore-Tex sealants in different dimensions; 

�  Training of staff in conducting direct inspection and maintenance survey and applying Gore-
Tex sealants; 

�  Systematic data compilation and management including quality assurance and quality 
control; and 

�  Systematic and long term monitoring of leak prevention efficiency 

The Gore-Tex sealants are used as repair material in the project. According to preliminary monitoring 
results Gore-Tex sealants are much more effective and also approximately 20 times more expensive than 
the currently used material. As under the current practise all losses are indirectly assigned to the end 
consumers (according to Armenian legislation 2.3% of total amount of transported natural gas considered 
as “normal” leakage level and are paid by customers), there are no incentives for Armrusgasprom to 
purchase and implement GORE-TEX sealing material. Appling ‘Kyoto mechanisms’ to project makes 
implementing of these sealing materials economically reasonable. 

According to the Armenian environmental legislation, facilities - polluters pay fees only in the cases 
where emission deseed the maximum allowable levels established by the legislation. Because amount of 
leaks in gas industry was not known, there was no practice to pay environmental fees in Armenian gas 
industry.  

In summary, Armrusgasprom is currently not faced with any financial penalty from the pollution fee and 
hence no financial gain is made in terms of lower taxation from reduced leaks.  

As leak reduction do not in any case generate any economic benefits to the gas distribution company and 
as this CDM project does not generate any economic benefits to the project participants other than the 
CDM benefits, it is concluded that the CDM project absent the CDM related income is not financial 
attractive and thus faces investment barriers absence the CDM benefits. 
The baseline practice includes using of old fashioned sealing materials flax sealant and old fashioned 
detection devices. No measurement devices are used for the maintenance purposes in the gas distribution 
companies. 

Compared to the baseline practice project developer incurs the following costs: 

- costs of the GORE-TEX sealing materials; 
- costs of the detection and measurement equipment; 
- costs of the project implementation. 
- costs of project monitoring 

The cost of the GORE TEX sealing material is 8 EUR - 23 EUR per meter depending on the diameter of 
the cord (approximately 14 EUR per meter in average). It is rather expensive compared to the price of the 
currently used sealing materials (1 EUR per meter in average), see 
http://www.gore.com/MungoBlobs/11/505/GIS%209000%20MECH%20Valve.pdf. 

The cost of the measurement devices is over $ 40,000 per set of equipment (over 28 000 EUR). Cost of 
the project implementation includes payments to the Gas Distribution Company for replacing the sealing 
materials at all valves (information from AddGlobe, exclusive Hi Flow Sampler distributor in CIS 
countries). 
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3 sets of equipment and more than 600 meters of GORE-TEX sealant were involved and used for current 
project baseline estimation. For completion of the project it is planned to involve additionally 10 sets of 
equipment and more than 10,000 meters of GORE-TEX sealant. 

As the project implementation gives no benefits to the Gas Distribution Company apart from the ‘Kyoto’ 
revenues (see financial incentives section B.4) it is clear than within baseline practice Gas Distribution 
Company will never finance these expenses, Tariff can con be considered as a source to cover such 
expenses, because the structure of tariff don’t foresee such kind of activities. 

Result: It is concluded that the proposed CDM project is not financially attractive absent CDM related 
income and in accordance with the additionality tool of the CDM Executive board and with the 
AM0023/Version 03, the next step in determination of the additionality of this project, is the Step 4. 

Step 4 - Common Practice Analysis 

Sub-step 4a Analyze other activities similar to the proposed project activity 

Tool for the demonstration and assessment of additionality (Version 05.2) states “Provide an analysis of 
any other activities that are operational and that are similar to the proposed project activity. Projects are 
considered similar if they are in the same country/region and/or rely on a broadly similar technology, are 
of a similar scale, and take place in a comparable environment with respect to regulatory framework, 
investment climate, access to technology, access to financing, etc.” 
Because no similar activities are observed in the same country (Armenia) the project could not be 
considered as a common practice. Moreover, even no one of the main components of the project activity 
is presented in Armenia.  
Activities for analysis include: 
Hi-Flow Sampler devices – no similar devices are presently used in Armenia; 
Gasurveyor 500 Series devices - no similar devices are presently used in Armenia; 
Gore-Tex sealant – Gore-Tex sealant is not presently used in Armenia; 
Measurement of leakage activity – no measurement activity to assess the leakage level of the whole gas 
distribution system of Armenia is presently observed. 

Sub-step 4b Discuss any similar Options that are occurring. 

Inapplicable, because no similar activities are observed through Sub-step 4a 

Result: Similar activities to the proposed CDM  project cannot be observed presently in Armenia, and 
the proposed CDM project is thus deemed additional. 

Step 5 – Impact of CDM Registration 

The expected income from the sales of CERs is for the project developer the only source of revenues 
from the project. These revenues will make the project feasible.  
 
B.6.  Emission reductions: 

B.6.1. Explanation of methodological choices: 

 

Emission reductions 

Determination of emission reductions of the project repeat the approach presented in AM0023/Version 
03 by estimating reductions ex-ante and subsequently with determination of emission reductions ex-post.  
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The level of emission reductions is as per AM0023/Version 03 determined in the following steps: 

1. The current practise of  leak detection and repair activities is assessed and described. Clear and 
transparent criteria are established to identify whether the detection and repair of a leak would 
also have occurred in the absence of the project activity. 

2. The time schedules for replacement of equipment in the absence of the project activity are 
determined.  

3. Data on leaks is collected during project implementation (B.4.). 

4. The functioning of leak repair is checked during monitoring. 

5. Emission reductions are calculated ex-post based on data collection in the previous steps. 

Step 1 Assessment and description of the current leak detection and repair practices. 

AM0023/Version 03 states that “Only those types of leaks that are not detected and repaired under 
current practises are considered in the calculation of emission reductions”. Due to the applied 
methodology all valves with sealants were included in the project, i.e. were inspected and repaired 
despite the fact that were inspected as a part of the pervious inspection practise. On the other hand all 
valves in the project were equipped with GORE-TEX sealing materials regardless of the fact if any leaks 
had been detected or not to prevent leaks in future. The previous maintenance practise use material with 
only temporary leak prevention and the essence of the project is implementing this new sealing material 
together with modern measurement and detection technologies. For a more detailed explanation see 
section B.4 and Annex 3.  

Step 2 Documentation of the replacement schedules for equipment  

This step is considered not to be required for this project. Currently valves leaks are addressed by repairs 
of sealing material as described in this PDD. Replacement of not repairable components is only done in 
exceptional cases and no records exist of such replacement. Inclusion of any such eventual replacements 
in the calculations of emission reductions would only have been negligible if of any impact at all. In this 
context it should be kept in mind that all valves in gas regulator stations have been repaired with durable 
effect even if only part of them have leaks.  

Step 3 Data collection during project implementation 

Step 3 will be organised in conjunction with the repair activities of all valves covered by the project. 
Leak detection will be carried out by use of catalytic oxidation/thermal conductivity detectors. Valves 
which will be repaired once the leak rate has been measured. A Hi-Flow Sampler will be used for leak 
rate measurements. The Hi-Flow Sampler measures leaks at two different flow rates, saving each 
measurement in the memory. If the measurements differ by more than 10%, this normally indicates a 
human error and a new set of measurements will be made after the team has repositioned itself. The 
second of the two measurements have been used as the baseline emissions rate (see Monitoring Plan, 
Annex 4).  

After the repair, a new leak detection measurement will be carried out to ensure that the leak has been 
properly repaired. It is expected that no leaks that cannot be eliminated will be found.  
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Collected data will be included in the monitoring reports. All data will be stored in a database. Each 
monitoring report will include complete information from this database. See Annex 4 for more details. 

Step 4 Monitoring requirements 

Step 4 is the monitoring of emissions during the project to check for re-emerging leaks. The monitoring 
plan for this project covers all valves that have been subject to repair. The frequency of the leak detection 
and measurement of the repaired leaks at valves are given in the Monitoring Plan. For components where 
no re-emerging leaks can be found, emissions from that component are taken to be zero for the entire 
period since the last monitoring report. For components where a leak that can be measured by Hi-Flow 
Sampler is found to have re-emerged, the leak rate is measured by use of the same measurement 
equipment as in the initial survey (Hi-Flow Samplers). This leak rate is assumed to have remained at the 
same level since the day after the last project repair of the valve, or after the last monitoring report which 
ever is most recent. This is consistent with the principles set in AM0023/Version 03. Such leaks will be 
repaired again followed by new leak measurements.  

Data to be collected will be included in the periodic monitoring reports. All data is stored in a database. 
Each monitoring report will include complete information from this database. See Annex 4 for more 
details. 

Step 5 Calculation of emissions reductions 

Emissions reductions from the project are determined as the difference between emissions measured 
prior to the repair (Step 3) and after the repair (Step 4). In the (hypothetical) case of after-repair 
emissions being larger than measured before-repair emissions, the component in question will have a 
negative emissions reduction. In other words, the methodology allows for project emissions to exceed 
emissions in the baseline scenario. 

 
According to the AM0023 methodology version 03 one of the following technologies shall be used to 
measure leak flow rates: 

�  Bagging techniques; 
�  High volume or Hi-Flow samplers; 
�  Rotameters. 

 
Baseline emission estimation method and technology and applied formulae. 
 
Baseline emissions are calculated using the leak rates measured by the Hi-Flow Sampler prior to the 
initial repair. For the purpose of these calculations it is assumed that pre-repair leak rates, measured for 
each component, in absence of the current project would have stayed constant over the crediting period 
of the project.  

The sequence of the calculations and the formulas applied for baseline emissions are as follows: 

(1) Lzperiodt = Mzperiodt 
*BLMPz  

Lzperiodt is calculated baseline leak from component z for period t. z is the unique serial number of a 
component repaired under the CDM project. 
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Mzperiodt  is the number of minutes component z has been in operation from the repair moment or the 
beginning of the year till the end of the year or other period for which emission reductions are 
calculating.  
 
BLMPz is the measured (baseline) leak rate (litres of CH4 per minute) prior to repair 
 
(2) TLperiodt 

 = �  Lzperiodt  =(Sum over all components/serial numbers of the CDM project) 
  
TLperiodt  is total CH4 emissions calculated for all components covered by the CDM project (components 
subject to repair) as baseline emissions for period t 
 
(3) BECO2 periodt = TLperiodt * GWP * (1-UR)  

 
BECO2periodt  is the baseline emission in CO2eq calculated for period t from all components that have been 
repaired as part of the CDM project. 

The GWP is calculated by converting the volume of methane calculated from the Hi-Flow Sampler 
measurements to tonnes of methane using the molecular weight and molecular volume of methane: 
tonnes of methane per cubic meter of methane (tCH4/m

3CH4). At standard temperature and pressure (0 
degree Celsius and 1.013 bar) the density of methane is 0.0007168 tCH4/m

3CH4. This value is then 
multiplied by the IPCC-2006 conversion of 21 tonnes CO2eq/tonnes CH4. Again at standard pressure and 
temperature this is 0.0150528 tonnes CO2eq/m

3 methane. 
 
UR is the Uncertainty Factor for Leak Measurement Equipment. Estimated at a 95%confidence interval, 
consulting the guidance provided in chapter 6 of the 2000 IPCC Good Practice Guidance. 
 
Project emission estimation method and technology and applied formulae. 

Project emissions are those detected and measured as re-emerging leaks (i.e. faulty leak repairs). The 
leaks will be identified and firstly methane concentration will be measured by catalytic oxidation/thermal 
conductivity detectors. If a leak is lower than the lowest sensitivity threshold of High-Flow Sampler it 
will not be measured by High-Flow Sampler. Such leaks will be considered to the lowest sensitivity 
threshold of High-Flow Sampler (1.4 litres per minute). Other leaks will be measured in a manner similar 
to the baseline calculation. However, unlike the calculations of baseline emissions, which are only done 
once prior to the initial repairs, project emissions are calculated regularly as part of the Monitoring Plan.  

Total project emissions (TPECO2periodt) for a period t (one specific period covered by a monitoring report) 
is the accumulated leaks over the period for components where re-emerging leaks have been detected and 
measured. Leaks for each component are calculated as the leak rate (litres per minute) multiplied by the 
length of the period (minutes). It follows from this, that the leak rate for each component is assumed to 
stay constant over the course of the period.  

The sequence of these calculations and the formulas applied are as follows: 
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(4)  PEzperiodt = Mzperiodt 

*LMPzperiodt 

PEzperiodt is leak from component z during period t. Each component covered by the CDM project  has a 
unique serial number z. 

Mzperiodt is the number of minutes since last monitoring report (or time of repair for the first monitoring 
exercise) of component z. 

LMPzperiodt is measured leak rate of CH4 at the end of period t from component z, measured in litres per 
minute. 

(Components where the repair has been effective (no faulty repair) will have LMPzperiodt = 0) 

(5) TPE periodt =   �  PEzperiodt  = (Sum over all components/serial numbers with leaks) 
 
(6) TPECO2periodt = TPE periodt * GWPCH4 * (1-UR) 
 
TPEperiodt is CH4 emissions from re-emerging leaks for period t. 
 
GWPCH4 is the Global Warming Potential of methane (in tonnes CO2eq/m

3 methane). 
 
The GWP is calculated by converting the volume of methane calculated from the Hi-Flow Sampler 
measurements to tonnes of methane using the molecular weight and molecular volume of methane: 
tonnes of methane per cubic meter of methane (tCH4/m

3CH4). At standard temperature and pressure (0 
degree Celsius and 1.013 bar) the density of methane is 0.0007168 tCH4/m

3CH4. This value is then 
multiplied by the IPCC-2006 conversion of 21 tonnes CO2eq/tonnes CH4. Again at standard pressure and 
temperature, this is 0.0150528 tonnes CO2eq/m

3 methane. 
 
UR is the Uncertainty Factor for Leak Measurement Equipment. Estimated at a 95% confidence interval, 
consulting the guidance provided in chapter 6 of the 2000 IPCC Good Practice Guidance. The value of 
Uncertainty Factor was calculated as 5.03% based on technical characteristic of Hi-Flow Sampler and 
Laplace formula. 
 

B.6.2.  Data and parameters that are available at validation: 
 
Data / Parameter: Number Z 
Data unit: Number 
Description: Number of Component inspected and repaired and then re-surveyed. 
Source of data used: Armrusgasprom 
Value applied: 15,286 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

Each component included in the project will be designated a unique serial 
number (where the component number is painted at or next to the 
component, while the rest of the serial number may be painted a convenient 
place nearby the component).To support documentation digital photography 
of the display reading of the Hi-Flow Sampler of the leak rate measured as 
per D4, will be used. 

Any comment:  
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Data / Parameter: Mzperiodt 
Data unit: # of minutes per reporting period 
Description: Minutes  of equipment operation for each component 
Source of data used: Armrusgasprom 
Value applied: 525,600 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

The number of minutes component z has been in operation per reporting 
period. 

Any comment:  
 

Data / Parameter: Time 
Data unit: Date and Time 
Description: Date and Time of leak measurement and repair  
Source of data used: Repair and monitoring log 
Value applied: For simplicity of calculations, we will assume that all valves have the same 

date of repair. It is the date when the last valve will be repaired. 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

Time and the date of leak measurement and repair (date, hour, minutes) will 
be recorded for each component that is repaired as part of the CDM 
project. 

Any comment:  
 

Data / Parameter: LMPzperiodt 
Data unit: LitresCH4 per minutes 
Description: Leak rate of CH4 for each leak detected 
Source of data used: Baseline estimation measures 
Value applied: 1.98 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

For each leak point the leak rate is measured twice and the second rate is 
used for calculation of baseline emissions. Every leak rated measured is 
automatically adjusted by the High-Flow Sampler to standard temperature 
conditions i.e. they reflect the leak rate at 0 degrees Celsius. Leak rate is 
adjusted to standard pressure (1.013 bar). To support documentation digital 
photography of the display reading of the Hi-Flow Sampler of the leak rate 
measured as per D4, will be used). 

Any comment:  
 

Data / Parameter: Global Warming Potential GWPCH4 
Data unit: Tonnes of CO2 equivalent 
Description: The GWP is calculated by converting the volume of methane calculated 

from the Hi-Flow Sampler measurements to tonnes of methane using the 
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molecular weight and molecular volume of methane: tonnes of methane per 
cubic meter of methane (tCH4/m

3CH4). At standard temperature and 
pressure (0 degree Celsius and 1.013 bar) the density of methane is 
0.0007168 tCH4/m

3CH4. This value is then multiplied by the IPCC-2006 
conversion of 21 tonnes CO2eq/tonnes CH4. Again at standard pressure and 
temperature, this is 0.0150528 tonnes CO2eq/m

3 methane. 
Source of data used: IPCC GPG 
Value applied: 21 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

Global Warming Potential of the methane has taken from the NPCC GPG. 
Project developer will monitor any changes in the methane global warming 
potential value published by the IPCC. 
 

Any comment:  
 

Data / Parameter: Uncertainty Factor for Leak Measurement Equipment 
Data unit: Fraction 
Description: Estimated at a 95% confidence interval, consulting the guidance provided in 

chapter 6 of the 2000 IPCC Good Practice Guidance. 
Source of data used: IPCC GPG 
Value applied: 95% 
Justification of the 
choice of data or 
description of 
measurement methods 
and procedures 
actually applied : 

UR is the Uncertainty Factor for Leak Measurement Equipment. Estimated 
at a 95% confidence interval, consulting the guidance provided in chapter 6 
of the 2000 IPCC Good Practice Guidance. The value of Uncertainty Factor 
was calculated as 5.03% based on technical characteristic of Hi-Flow 
Sampler and Laplace formula. 

Any comment:  
 
B.6.3.  Ex-ante calculation of emission reductions: 
 
Ex-ante emission reductions were estimated as difference between baseline emissions and project 

emissions, no leakage is expected, as per AM0023/Version03. 
 
Estimated project emissions 
 
There are no other sources of GHG- project emissions than emissions of methane. 
 
Project emissions result from less than 100% effective repair and will only be monitored and calculated 
ex-post. Should leaks re-emerge from repaired components these will be detected and measured 
according to the procedures of the Monitoring Plan.  
 
No official documented data currently exist on frequency of re-emerging leaks. The repair with Gore-Tex 
material represents an effective and durable elimination of leaks from components where leaks are 
detected. In particular in November 2006 preliminary monitoring of similar Kursk project was conducted 
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with involving of TUV SUD specialists. Working discussions with TUV SUD specialists confirmed that 
average leak rate after installation of Gore-Tex will be rather small and will not exceed significantly 0.02 
lpm. Therefore project emissions are estimated to be very small. It is considered unlikely that re-
emerging leaks will result in emissions which are greater than 2% of baseline emissions. For the sake of 
presenting an ex-ante estimate here, project emissions are assumed to be 2% of estimated baseline 
emissions to take into account possible re-emerging leaks, replacement of components within the project 
boundary and errors inaccuracies in the leak rates from the surveyed leaks.  
 
Project emissions corresponding to 2% of estimated annual baseline emissions equals 4,544.01 tonnes of 
CO2-equivalents of methane per annum for the years following the year where all initial repairs are done 
and until the end of the crediting periods. The first calendar year of this period is expected to be 2011 as 
initial repairs of the main part of valves will have been repaired in 2010. For the period on October, 2010  
until the end of year 2010 project emissions are calculated to be 1,145.34 tonnes CO2-equivalent as this 
equals 2% of expected baseline emissions from the same period. 
Following this, project emissions is expected to be 46,585.49 tCO2e. 
 
 
Estimated baseline emissions: 
 
Baseline emissions are derived from the preliminary leak rate measurements collected during 
measurements, when 1054 valves have been measured and repaired.  
 
Estimates of emission reductions in this PDD are based on leak rate measurements from project 
implementation activities carried out as of November, 2008 related to valves at regulator stations and 
step-down stations in Armrusgasprom gas distribution system.   
 
The table below provides information on leak survey and repair of about 7% of the valves with stem 
packing covered by the project activity which has been applied for estimating baseline emissions in this 
CDM project.  
 
Average leak rate for inspected valves with stem packing was 1.98 litres per minute (LPM). Applying 
this rate for the entire population of valves with stem packing of Armrusgasprom gives an annual level 
for the leaks of 15.093 million m3 of gas. Converting this to CO2 equivalents using the factor 0.0007168 
to convert one m3 of CH4 to one tonne of CH4 and taking into account that the global warming potential 
of one tonne of CH4 is 21 tonne of CO2-equivalents, the annual emissions are 227,200.73 tonnes of CO2-
equivalents as shown in table 1. 
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Table 1 Estimates on baseline emissions from valves with stem packing.  
 
Compone

nt 
Number of Components Leak Estimates 

 Total In 
survey 

With Leaks in survey LPM(*) in 
survey 

Methane Emissions 
tCO2e/year 

 
Valves 
with stem 
packing 
 

15,286 1,058 261 24.8% 1.98 227,200.73 

*LPM: Litres per minute; average leak rate for all components in sample 
 
Estimated emission reductions: 
 
There are no other sources of GHG emissions reductions from the project than methane emission 
reductions.  
 
On the basis of above calculated baseline and project emissions, emission reduction estimate for the 
CDM project has been conservatively assumed to be 222,656.72 CO2 equivalents per annum. Final 
volume of CERSs will be determined after validation procedures. 
 
However, the project will already start generating emissions reductions from the date of the project 
registration. Since October, 2010 emission reductions are estimated to be 56,121.69 tonnes CO2-
equivalents. 
  
Over the entire period of 10 years, emissions reduction from the project is expected to equal 
2,282,688.87 tonnes CO2-equivalent. 

 
B.6.4 Summary of the ex-ante estimation of emission reductions: 

 
Table B.6.4-1 Ex-ante estimation of emission reductions for the first crediting period 
 

Year 

Estimation of  
project activity  

emissions  
(tonnes of CO2 e) 

Estimation of  
baseline  

emissions  
(tonnes of CO2 e) 

Estimation of 
leakage  

(tonnes of  
CO2 e) 

Estimation of  
overall emission 

reductions  
(tonnes of  

CO2 e) 
2010 1,145.34   57,267.03 0 56,121.69    
2011 4,544.01   227,200.73 0 222,656.72    
2012 4,544.01   227,200.73 0 222,656.72    

Total (tons of CO2 
equivalent)  

5,689.35 511,668.49 0 505,979.14 

 
Table B.6.4-2 Ex-ante estimation of emission reductions after the first crediting period 
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Year 

Estimation of  
project activity  

emissions  
(tonnes of CO2 e) 

Estimation of  
baseline  

emissions  
(tonnes of CO2 e) 

Estimation of 
leakage  

(tonnes of  
CO2 e) 

Estimation of  
overall emission 

reductions  
(tonnes of  

CO2 e) 
2013 4,544.01   227,200.73 0 222,656.72    
2014 4,544.01   227,200.73 0 222,656.72    
2015 4,544.01   227,200.73 0 222,656.72    
2016 4,544.01   227,200.73 0 222,656.72    
2017 4,544.01   227,200.73 0 222,656.72    
2018 4,544.01 227,200.73 0 222,656.72 

2019 4,544.01 227,200.73 0 222,656.72 

2020 4,544.01 227,200.73 0 222,656.72 

Total (tons of CO2 
equivalent)  

36,352.08 1,817,605.84 0 1,781,253.76 

 
 
B.7. Application of the monitoring methodology and description of the monitoring plan: 
 
 

B.7.1 Data and parameters monitored: 
 

Data / Parameter: Number Z 
Data unit: Number 
Description: Number of Component inspected and repaired and then re-surveyed. 
Source of data to be 
used: 

Armrusgasprom 

Value of data applied 
for the purpose of 
calculating expected 
emission reductions in 
section B.5 

15,286 

Description of 
measurement methods 
and procedures to be 
applied: 

Each component included in the project will be designated a unique serial 
number (where the component number is painted at or next to the component, 
while the rest of the serial number may be painted a convenient place nearby 
the component).To support documentation digital photography of the display 
reading of the Hi-Flow Sampler of the leak rate measured as per D4, will be 
used. 

QA/QC procedures to 
be applied: 

Each valve for which a leak is detected will be designated a unique serial 
number (painted at or next to the valve). After repair, the valve will be 
monitored for any additional leaks. All data will be stored in the database 
and reserve copy will be made. Thus we can conclude that uncertainty level 
of data is low. 

Any comment:  
 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03  
 
CDM – Executive Board     
   
   page 29 
 
 
Data / Parameter: Mzperiodt 
Data unit: # of minutes per reporting period 
Description: Minutes  of equipment operation for each component 
Source of data to be 
used: 

Armrusgasprom 

Value of data applied 
for the purpose of 
calculating expected 
emission reductions in 
section B.5 

8,760 

Description of 
measurement methods 
and procedures to be 
applied: 

The number of minutes component z has been in operation per reporting 
period. 

QA/QC procedures to 
be applied: 

Not necessary 

Any comment: Hours of operation will end when the equipment concerned is replaced for a 
non-leak related reason (i.e. it breaks down), or when the date of predicted 
replacement as identified in the PDD is reached (whatever is earlier). 

 
Data / Parameter: Repair Time 
Data unit: Date and Time 
Description: Date and Time of a leak repair  
Source of data to be 
used: 

Repair and monitoring log 

Value of data applied 
for the purpose of 
calculating expected 
emission reductions in 
section B.5 

For simplicity of calculations, we will assume that all valves have the same 
date of repair. It is the date when the last valve will be repaired. 

Description of 
measurement methods 
and procedures to be 
applied: 

The date of repair will be entered into a database.  Date of repair will be 
used along with hours of operation of equipment\ to determine total hours. In 
cases of re-emerging leaks, the re-emerging leak will be assumed to have 
occurred the day after the most recent check which showed no leak. 

QA/QC procedures to 
be applied: 

Work orders, receipts and other records will be kept in addition to repair 
logs. 

Any comment:  
 

Data / Parameter: LMPzperiodt 
Data unit: LitresCH4 per minutes 
Description: Leak rate of CH4 for each leak detected 
Source of data to be 
used: 

Monitoring 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03  
 
CDM – Executive Board     
   
   page 30 
 
 
Value of data applied 
for the purpose of 
calculating expected 
emission reductions in 
section B.5 

Will be determined during monitoring implementation 

Description of 
measurement methods 
and procedures to be 
applied: 

For each leak point the leak rate is measured twice and the second rate is 
used for calculation of baseline emissions. Every leak rated measured is 
automatically adjusted by the High-Flow Sampler to standard temperature 
conditions i.e. they reflect the leak rate at 0 degrees Celsius. Leak rate is 
adjusted to standard pressure (1.013 bar). To support documentation digital 
photography of the display reading of the Hi-Flow Sampler of the leak rate 
measured as per D4, will be used). 

QA/QC procedures to 
be applied: 

Leak rates will be measured and double checked before repair – major 
discrepancies (10%) will warrant a new set of tests. Should the Hi-Flow 
Sampler or other equipment need recalibration or adjustment to ensure their 
accuracy, the project participants will take the necessary action to do so. 

Any comment: Necessary in case of re-emergence leak 
 

Data / Parameter: Global Warming Potential GWPCH4 
Data unit: Tonnes of CO2 equivalent 
Description: The GWP is calculated by converting the volume of methane calculated from 

the Hi-Flow Sampler measurements to tonnes of methane using the molecular 
weight and molecular volume of methane: tonnes of methane per cubic meter 
of methane (tCH4/m

3CH4). At standard temperature and pressure (0 degree 
Celsius and 1.013 bar) the density of methane is 0.0007168 tCH4/m

3CH4. 
This value is then multiplied by the IPCC-2006 conversion of 21 tonnes 
CO2eq/tonnes CH4. Again at standard pressure and temperature, this is 
0.0150528 tonnes CO2eq/m

3 methane. 
Source of data to be 
used: 

IPCC GPG 

Value of data applied 
for the purpose of 
calculating expected 
emission reductions in 
section B.5 

21 

Description of 
measurement methods 
and procedures to be 
applied: 

Global Warming Potential of the methane has taken from the NPCC GPG. 
Project developer will monitor any changes in the methane global warming 
potential value published by the IPCC. 
 

QA/QC procedures to 
be applied: 

Project participants will keep track of any new GWPs adopted by the COP 
 

Any comment:  
 

Data / Parameter: Uncertainty Factor for Leak Measurement Equipment 
Data unit: Fraction 
Description: Estimated at a 95% confidence interval, consulting the guidance provided in 
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chapter 6 of the 2000 IPCC Good Practice Guidance. 
Source of data to be 
used: 

IPCC GPG 

Value of data applied 
for the purpose of 
calculating expected 
emission reductions in 
section B.5 

95% 

Description of 
measurement methods 
and procedures to be 
applied: 

UR is the Uncertainty Factor for Leak Measurement Equipment. Estimated at 
a 95% confidence interval, consulting the guidance provided in chapter 6 of 
the 2000 IPCC Good Practice Guidance. The value of Uncertainty Factor 
was calculated as 5.03% based on technical characteristic of Hi-Flow 
Sampler and Laplace formula. 

QA/QC procedures to 
be applied: 

According to IPCC GPG Uncertainty Factor coefficient was applied. 

Any comment:  
 
B.7.2. Description of the monitoring plan: 

 
The monitoring methodology applied to the project is based on the monitoring methodology approved by 
the CDM Executive board, AM0023/Version03. The name of the methodology is: “Leak reduction from 
natural gas pipeline compressor or gate stations”. The monitoring plan reflect good monitoring practice 
appropriate to the type of project activity. 
 
The approved monitoring methodology prescribes the use of certain type of technologies. The catalytic 
oxidation/thermal conductivity detectors used for leak detection and the Hi-Flow Sampler used for leak 
measurement in this project falls within the categories mentioned in AM0023. The other conditions for 
applicability are mentioned and discussed in section B.1 above. 
 
All data necessary to estimate anthropogenic GHG emissions by sources within the boundary of this 
project as well as procedures to collect and archive these data are addressed by the monitoring plan. 
 
More detailed information could be found in Annex 4. 
 
B.8. Date of completion of the application of the baseline study and monitoring methodology 
and the name of the responsible person(s)/entity(ies): 
 
The baseline study is undertaken AddGlobe, LLC. Information about AddGlobe, LLC may be obtained at 
the web-site http://www.addglobe.com/eng/contacts 
The baseline study was completed on 19/02/2010. 
AddGlobe, LLC is not the project participant listed in Annex 1. 
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SECTION C.  Duration of the project activity / crediting period  
 
C.1. Duration of the project activity: 
 
 C.1.1. Starting date of the project activity:  
 
November 07, 2008 
 
 C.1.2. Expected operational lifetime of the project activity:  
 
10 years/120 months  
 
C.2. Choice of the crediting period and related information:  
 
 C.2.1. Renewable crediting period: 
 
  C.2.1.1.   Starting date of the first crediting period:  
>> 
 
  C.2.1.2.  Length of the first crediting period: 
>> 
 
 C.2.2. Fixed crediting period:  
 
  C.2.2.1.  Starting date: 
 
October 1, 2010 
 
  C.2.2.2.  Length:  
 
10 years,  
 
SECTION D.  Environmental impacts 
 
Activity required by this project does not have a significant impact on the environment (air, underground, 
surface and subsoil water basins, soil, as well as plant and animal life) and is not subject to 
environmental assessment.  
 
Materials and equipment used in this project are ecology-friendly, do not emit harmful substances into 
the atmosphere, and are not a source of noise, vibration, or any other harmful physical impact.  
 
All activities related to implementation of the project are performed within the right-of-way (assigned 
location near the pipeline); any harmful impact on surrounding vegetation or pollution of water 
protection zones, water reservoirs, and drains is ruled out.  
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The passage of transport during delivery of materials to the site is carried out using existing transport 
lines. In case automotive transport is utilized, its refueling will place at the closest refueling stations 
according to all safety rules regarding flammable materials fire hazard, and oil and fuel spills. 
 
The project activity has no transboundary environmental impacts. 
 
Activities provided for by the Project do not significantly impact the environment and in accordance with 
legislation in force in Armenia, are not subject to environmental expert review.  
 
Taking into consideration the aforementioned, according to the acting environmental legislation in force 
in Armenia the Environmental Impact Assessment of this Project is not undertaken. 
 
A few amount of waste will be generated during project implementation. About one additional (in 
comparison with previous year) tone of old sealing material will be utilized by Armrusgasprom. 
Additional cost of utilization is about 1000 $ and it does not influence for the Project economy. The 
amount of utilized sealing material is more than the base in about 3 times but the total amount of utilized 
sealing material during the whole time of project implementation in absence of project will be bigger. 
Gore-Tex sealant does not need the replacement during implementation of the Project. 
 
D.1. Documentation on the analysis of the environmental impacts, including transboundary 
impacts:  
 
The project has no significant environmental impact and has no transboundary environmental impacts 
thus there is no documentation on the analysis of the environmental impacts. 
 
D.2. If environmental impacts are considered significant by the project participants or the host 
Party, please provide conclusions and all references to support documentation of an environmental 
impact assessment undertaken in accordance with the procedures as required by the host Party: 
 
The project activity is not considered to result in any significant environmental impacts. 
 
SECTION E.  Stakeholders’ comments 
 
Ministry of Nature protection of RA (DNA), Ministry of Trade and Economic of RA and Ministry of 
Social Security of RA had adopted project idea. 
 
E.1. Brief description how comments by local stakeholders have been invited and compiled: 
 
The Declaration (10.03.2009) about Project activities was sent to host country’s DNA and UNFCCC 
secretariat. 
According to procedures of adoption of CDM project in Armenia (Ministry of Nature protection decree 
No.474-N, 26 December, 2008) the PIN shall be submitted to DNA (Ministry of Nature protection) on a 
voluntary basis and shall not be considered as a prerequisite for approval of a CDM project. Despite this 
fact Project participants have submitted PIN for its approval to DNA. The final decision on a CDM 
project endorsement / approval is done by the DNA based on positive evaluation of two of key ministries 
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– Ministry of Trade and Economic of RA and Ministry of Social Security of RA. Therefore such three 
Ministries are involved in Project evaluation process. 
 
E.2. Summary of the comments received: 
 
The project idea (PIN) was approved by DNA and the Letter of Endorsement (LoE) was issued on 
15.01.2010 No.1/04.2/10026-10. 
 
E.3. Report on how due account was taken of any comments received: 
 

No comments from stakeholders were received during Project evaluation (PIN approval) process. 
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Annex 1 
 

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY  
 
Organization: Closed Joint Stock Company “Armrusgasprom” 
Street/P.O.Box: Tbilisskoe shosse 
Building: 43 
City: Yerevan 
State/Region:  
Postcode/ZIP: 0091 
Country: Armenia 
Telephone: +374 10 29 48 88 
FAX: +374 10 29 47 24 
E-Mail:  
URL: http://www.armrusgasprom.am 
Represented by:  A. M. Ovsipyan 
Title: Deputy General Director – Chief Engineer  
Salutation: Mr. 
Last name: Ovsepyan 
Middle name: Michailovich 
First name: Ashot 
Department:  
Mobile:  
Direct FAX: +374 10 29 47 24 
Direct tel: +374 10 29 48 88 
Personal e-mail:  
 
Organization: Eco Energy B.V. 
Street/P.O.Box: Strawinskylaan  
Building: 1143 C-11 
City: Amsterdam 
State/Region:  
Postcode/ZIP: 1077XX 
Country: The Netherlands 
Telephone: +370 5 268 5989 
FAX: +370 5 268 8988 
E-Mail: Info@e-energija.lt 
URL: http://www.e-energy.eu 
Represented by:  Arturas Strolia 
Title: Mr. 
Salutation:  
Last name: Strolia 
Middle name:  
First name: Arturas 
Department:  
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Mobile:  
Direct FAX: +370 5 268 5988 
Direct tel: +370 5 268 8989 
Personal e-mail: a.strolia@e-energija.lt 
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Annex 2 
 

INFORMATION REGARDING PUBLIC FUNDING  
 

NO PUBLIC FINANCING WAS USED FOR THIS PROJECT.
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Annex 3 
 

BASELINE INFORMATION 
The Annex consists of two sections: 
 

�  The first section presents an overview of current baseline leak detection and repair activities of 
the Armrusgasprom 

 
�  The second section explains how baseline leaks are estimated and makes the argument that these 

estimates provide a basis for conservative calculations of emission reductions 
 
Baseline emissions are derived from the preliminary leak rate measurements collected during 
measurements, when 1054 valves have been measured and repaired.  
 
Estimates of emission reductions in this PDD are based on leak rate measurements from project 
implementation activities carried out as of November, 2008 related to valves at regulator stations and 
step-down stations in Armrusgasprom gas distribution system.   
 
Average leak rate for inspected valves with stem packing was 1.98 litres per minute (LPM). Applying 
this rate for the entire population of valves with stem packing of Armrusgasprom gives an annual level 
for the leaks of 15.093 million m3 of gas. Converting this to CO2 equivalents using the factor 0.0007168 
to convert one m3 of CH4 to one tonne of CH4 and taking into account that the global warming potential 
of one tonne of CH4 is 21 tonne of CO2-equivalents, the annual emissions are 227,200.73 tonnes of CO2-
equivalents. Over the entire crediting period of 10 years, emissions reduction from the project is expected 
to equal 2,282,688.87 tonnes CO2-equivalent. 
 
It should be emphasized that ex ante calculation of baseline emissions to assess emission reductions is 
performed during the Project implementation.  
 
1. Baseline inspection and maintenance activities 

The Armrusgasprom pipeline system 

Natural gas is typically delivered to customers through a pressurized pipeline. The main transmission 
pipelines move millions of cubic meters of gas from gas production sites. The Armrusgasprom pipeline 
operates a medium and low pressure gas distribution system with an annual gas throughput of 
approximately 2.25 billion cubic meters (bcm).  
 
The supply system covers 9,688.64 km (on 1 January 2009) of pipes with 4,398.22 km of this pipeline 
situated within the cities and with 5,290.42 km of pipeline situated outside of the city limits. There are 
436 regulator stations and 1,859 smaller scale step-down stations. In total they contain 15,286 valves. 
About 80% of the large stations and step down stations are found in countryside. 
 
There are two main sources of leaks in the Armrusgasprom network – cracks/breaks in the pipeline; and 
leaks from components at regulator and step-down stations, most notably from valves with stem packing. 
Because cracks and breaks occur randomly, the one primary and systematic method of controlling 
leakage is to target leaks from regulator and step-down stations, which are in known locations and 
number.  Because it is extremely cost-ineffective to survey every meter of 9,688 km wrapped pipeline to 
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locate breaks and cracks the only other alternative for reducing methane loss is to concentrate on a more 
systematic appraisal, which means assessing valves.  By reducing loss at these points there will be a 
substantial reduction in GHG emissions. 
 
Leak detection and repair 

Part of the Armrusgasprom routine maintenance for leak detection is to survey all of the valves within the 
city limits as well as in the countryside. Leaks within the city limits are more likely to be detected 
because of the odour and/or knowledge of some activity that would likely cause leakage (as with some 
type of construction or accident etc). Valves located within the city should according to the industry 
standards be checked once a month. The portion of valves that leak outside the city is probably higher 
than in the city.  
  
Under existing practice, if a leak has been identified, it would be repaired by tightening of bolts or by 
replacing the sealant.  The main material that is used at valves is a gas pipeline packing consisting of a 
round twisted cord made of flax sodden with oil (flax sealant). The filling (oil) is about 35% - 60% of 
total cord weight. The material loses containment due to pressure variations and under the influence of 
weather changes.  The cord is initially elastic as being oil-saturated, and can fill all holes between rod 
and valve walls. Eventually the cord dries out but it is still vapor-proof until the rod is adjusted when 
regulating the pressure. Then the packing requires replacing due to loss of its containment property.  
 
2. Estimates of baseline emissions 
 
Due to applied methodology, baseline emissions are determined as total leak volume that was detected 
and repaired in the framework of project implementation. This approach was chosen because of the 
following issues. 
 
Baseline emissions are hypothetical by their nature as they reflect situation that would never occur. So it 
is a ordinary practise to use some assumption to estimate project baseline. First main assumption is that 
previous maintenance practice would continue in absence of Kyoto project. As it was described above, 
the main reasons for this are: 

- that all losses are indirectly assigned to the end consumers so there is no financial incentives for 
Armrusgasprom to reduce leaks, only safety concerns to meet industry standards; 

- the cost of the project is too expensive for gas distribution company in the framework of the 
previous practise.  

 
The second assumption was made in order to consider the current volume of emissions in the system with 
absence of measurement practise in gas distribution companies. It is obvious that the leak rate for the 
certain valves varies during the timeline and theoretically, the best way to consider leak rate is historical 
monitoring of each valve included in the project including leak volume measurement. Unfortunately only 
leak detection without measurement is performed by Armrusgasprom in Armenia. In the frame of the 
project single-shot leak measurement of all valves will took about 6 months, so it is obvious that it is 
impossible to monitor on-line leaks volumes at every certain valve. 
 
To avoid this limitation the following approach was applied. Gas distribution system was considered not 
as a number of separate valves but as a whole system. Following this approach we cannot and do not 
trying to predict which valve would have leak and at what rate. However, using statistical approach and 
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methods we can state that the volume of leaks in the system should fluctuate near certain level. The basic 
reason for this is that leak inspection is a continuous process (the full circle of inspection is 1 month for 
valves). It is not possible to inspect and repair all valves simultaneously. At every certain moment some 
valves are repaired and some valves start leaking. So single-shot measurement should indicate the level 
of leaks in the system. 
 
It is necessary to say that the factors that influence the volume of leaks in gas distribution systems are not 
precisely known and estimated, but potential variables, which could influence the average leak rate in gas 
distribution system, are given below.  
 
�  Summer temperatures. The Armenian gas pipeline valve packing material is round twisted cord 

made of flax impregnated with wax oil. In summer the wax oil becomes less viscous, more mobile, 
resulting in valve packing leaks and reduction in the effectiveness of the packing material.  This 
reportedly could happen within a month following repair;  

 
�  Winter temperatures. In the winter the wax oil hardens and becomes brittle. Any movements in the 

valves or associated piping can cause the packing to fracture and hence create leaks.  This reportedly 
happens within 3 months of repair, but could be as soon as one month after repair; 

 
�  Local repair regime.  There are variations in the rigour of leak detection and repair regimes between 

the regions, in terms of the regularity of the repairs (reportedly to be once or twice a year) or the 
capacity to detect and repair leaks. The local repair regime will also be dependent on other variables 
such as weather, training, competence, etc;  

 
�  Urban vs. rural valves. Reportedly  urban valves are monitored and repaired more regularly, 

(particularly at inlets to dwelling houses) than rural valves; 
 
�  Valve type. There are reportedly various different valve types and sizes across the regions. Each 

region developed differently and therefore has a different profile of valves, and some valves are 
reportedly more prone to leaking.  In addition leaks from stand-alone valves which are allowed to 
vent to atmosphere may not be as easily detected (and therefore repaired) as  those in enclosed 
structures which could accumulate; 

 
�  Pressure variations. There are several different system operating pressures, and there would 

expected to be significant differences in the number and magnitude of leaks depending on the 
pressure of gas in the pipeline. 

 
Main of the mentioned factors can be explained based on seasons changes (winter, spring, summer, 
autumn), other factors of leak volume fluctuations can be omitted as it is difficult to track their influence. 
 
In simplified form leak volume fluctuations look as follows: 
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This trend is related to the following activities that are performed by gas distribution companies: 

1. In winter season leak are objectively higher than in the summer season due to higher pressure 
and gas consumption in the system. 

2. At the end of heating season all valves are regulated to lower pressure in the system. During the 
procedure rods of the valves are adjusted, containment of the sealing suffers that leads to short-
run increasing of the leaks in the system. 

3. During one cycle of inspection (about 1 month) leaks in the system become stable and their level 
is lower than in the winter season.  

4. At the beginning of heating season two factors leads to rapid increasing of leak volume in the 
system: 

�  All valves are regulated (valves rod are adjusted) in order in increase pressure in the system; 
�  Higher pressure in the system increases probability of leaks. 
In this short period (about 2-3 weeks), leaks are considered to be maximum. 
5. During next cycle of inspection leaks level becomes slightly lower and then slightly fluctuate 
around certain level till the end of the heating season. 

 
Accordingly in order to represent conservative approach single-shot measurement should be done at the 
period when leaks in the system should be lower than average leak rate in the system in the framework of 
previous practice. All project works (baseline measurement and repair works) were implemented in two 
stages from November 7, 2008 till November 20, 2008 and from July 7, 2009 till July 15, 2009 so they 
match the period the leaks assume to be minimum. It is obvious that leaks in the gas distribution system 
is a cycling even and situation repeats each year and one of the purpose of regular inspection is precisely 
repair of the leaks that occur in the system. If previous maintenance practice continues (including using 
of old-fashioned sealing materials) the leak rate in the system will be at the same level during crediting 
period. Thereby total leaks volume that was measured during the project implementation can be 
considered as a conservative estimation of leaks level for all crediting period (can be approximated for 9 
years).  
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As applying conservative approach is very important for baseline and project emissions estimation and 
calculation (meaning that the calculated emissions reductions are likely to be lower than de-facto 
emission reductions) the following points were used to emphasis the approach: 
 

�  Regardless of the fact if any leaks had been detected or not, all valves will be repaired. For this 
certain project it means that about 75.2% of valves will be repaired with zero emission assigned 
to the project. This point continues logic of approach when the systems as a whole but not 
separate valve are considered. 

 
�  All leaks, which will be detected during the monitoring, will be estimated in a very conservative 

manner; in fact they will be overestimated.  
If during the monitoring the leak is detected for the purpose of calculation the leak rate will be 
assumed to stay constant from the date of previous inspection and repair to the date of the latest 
inspection. It is obvious that valve could not start leaks just after it was repaired, the leak could 
start any time between the previous inspection and the most recent inspection. Moreover the leak 
was likely to increase over the time due to weather and pressure changes. 

 
Altogether, these points allow to say that detected, measured and repaired (ex-ante) leaks can 
conservatively represent baseline emissions and project emissions over the project. 

 
 

 
Annex 4 

 
MONITORING INFORMATION  

 
 
1. Procedures 
 
As described in the PDD, all leaks from valves will be repaired during the second stage of project 
implementation. Subsequently, the monitoring plan will be implemented to ensure that the integrity of the 
leak repairs is checked on a regular basis as specified below. 
 
Monitoring for re-emerging leaks 
 

1. Every component repaired under the CDM project will be inspected in the course of regular 
inspections of the regulator stations by the representatives of Armrusgasprom in accordance with 
Armenian Industry Standard ����  IV-12.03.01-04. Regulator stations are inspected once every 
month, maintenance operations once every six months.  
 
The teams to monitor repaired components will use detectors currently used by the regular 
inspection teams (e.g. TPG-94M, DETESTO-RAS) and catalytic oxidation/thermal conductivity 
detectors (Gasurveyor 500 Series) to spot any re-emerging leaks.  
Data used to compile monitoring reports will only be based on measurements with Gasurveyor 
500 Series device, TPG-94M device or other device with preciseness not lower than that of 
Gasurveyor 500 Series. 
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2. The inspection teams will at the site record the serial number, date and time and information on 
zero or discovered leaks in special paper forms and hand over the forms to the Project Manager.  

 
3. In the event that the inspection teams detect a micro leak (a leak that knowingly lower than the 

lowest sensitivity threshold of High-Flow Sampler and certainly cannot be measured by High-
Flow Sampler) they make a note in a special paper forms which will be handed over to the 
Project Manager who compiles it in the database. Further those leaks will be conservatively 
assumed to 1.4 litres per minute (the lowest sensitivity threshold of High-Flow Sampler). There 
is no need to repair such type of leaks using Gore-Tex because to taunt bolts will be more than 
enough to eliminate a micro leak. During preliminary monitoring few micro leaks have been 
found and in all cases they were connected with not enough compressing of Gore Tex sealant in 
the sealant chamber (it is necessary by technology). After reaching the necessary level of 
compressing all micro leaks were eliminated.  
 

4. In the event that the inspection teams detect a leak, they will immediately notify the CDM 
monitoring team which will conduct the procedures described below for repair of re-emerging 
leaks. Leak detection and measurement may not happen on the same day, because the Hi-Flow 
Sampler is operated by smaller number of staff trained and certified in use of the equipment. 

 
 
Repair of re-emerging leaks 
 

1. Where a leak has been detected, the CDM monitoring team will use the Hi-Flow Sampler to 
measure the leakage rate. Each leak will be measured twice with the High-flow Sampler. Both 
leak rates will be recorded.  If the two measurements deviate by more than 10% it normally 
indicates a human error and the measurements are stopped. The CDM monitoring team will get 
itself repositioned and start the test over again.  If the two measurements deviate by less than 
10%, the higher one will be used for the purpose of calculating project emissions. 

 
2. A digital photo will be taken of the component, serial number, and High-Flow Sampler reading. 

 
3. The leak will then be repaired by the CDM monitoring team. 
 
4. Once the leak has been repaired, the component will be inspected again using catalytic 

oxidation/thermal conductivity detectors to ensure that the repair has been effective.  A digital 
photo will be taken of the component, serial number, and the detector read out. 

 
5. All information on these events will be recorded in a special written form that is handed over to 

the Project Manager who compiles it in the database. 
 

2. Management of monitoring 
 
Teams 
 
Armrusgasprom will form a CDM monitoring team to identify, measure and repair the leaks in order to 
establish the project baseline and to ensure efficient repair of all re-emerging leaks.  The team will have 
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been trained by specialist from company which has an appropriate licence and will be contracted by the 
investor. 
 
As stated above, also the regular inspection teams of Armrusgasprom are involved in the CDM project 
and they take care of regular monitoring of the repaired components. 
 
Company which has an appropriate licence and will be contracted by the investor will take responsibility 
for the implementation of the monitoring plan and supervision of Armrusgasprom implementation of the 
monitoring plan. 
 
At Armrusgasprom, the person responsible for the overall monitoring plan implementation is Mr. A. 
Ovsipyan, Deputy General Director – Chief Engineer.    
 
 
 
Calibration 
 
An important part of the use of the Hi-Flow Sampler is to check the proper functioning and calibration of 
the equipment. Calibration Kits and spare part kits are delivered with Hi-Flow Sampler package 
purchased for use in Armenia.  
 
Procedures for checks and calibration of the Hi-Flow sampler follow the procedures defined by the 
technology provider, including: 

�  Every day before use the Hi-Flow sample is checked with a standard gas balloon with a preset 
percentage of methane concentration (one from calibration kit). With indication of errors 
(deviation of more than 10%) that Hi-Flow Sampler must be recalibrated. 

�  Every month the Hi-Flow Sample will be recalibrated with all balloons from calibration kit and 
performed by certified staff from Armrusgasprom. 

 
The manufacturer of the leak detector (Heath Gassurveyor series) requires the device to be calibrated at 
least once every year under normal operating conditions.  Armrusgasprom will institute calibration 
validity of the detectors at least once every week following the same procedures as for the Hi-Flow 
Sampler.  
 
Armrusgasprom will keep all records of calibration in special paper and electronic forms. 
 
 
Monitoring data, quality assurance and corrective action 
 
Armrusgasprom will keep the investor informed about progress in monitoring and repairs of re-emerging 
leaks. Armrusgasprom will forward data collected during monitoring activities on a regular (at minimum 
monthly) basis to the investor, who will review the data.  Prior to dispatch of data it is presented for 
review and approval by the Chief Engineer in Armrusgasprom.  
 
The quality assurance measures include procedures to handle and correct non-conformities in 
implementation of the Monitoring Plan. In case such non-conformities are observed: 

�  An analysis of the nonconformities and its causes will be carried out immediately. 
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�  The management of Armrusgasprom will make a decision, in consultation with the investor and a 
company hired by the investor, on appropriate corrective actions to eliminate the non-conformity 
and its causes. 

�  Corrective actions are implemented under the supervision of the Chief Engineer in 
Armrusgasprom. 

�  All relevant information on non-conformities and subsequent analysis and corrective actions are 
presented in special reports that are enclosed when forwarding the monitoring data to the 
investor and a company hired by the investor. 

 
3. Data storage 
 
The inspection and CDM monitoring teams are filling in special paper forms at the sites and hand over 
the forms to the Chief Engineer in Armrusgasprom. The Chief Engineer will organize the following: 

- check the completeness of the data;  
- compile the data in an electronic database;  
- arrange for physical storage of the paper forms and;  
- communicate the information (electronic files) further to the investor and a company hired by the 

investor on a regular basis. 
 
The investor and a company hired by the investor will carry out additional quality assurance of the data, 
arrange the storage of data in physical and electronic databases. 
 
The databases established will include the following information:  

- serial numbers of components,  
- dates of monitoring and repair,  
- results of all monitoring and repair works 
- electronic records from the Hi-Flow Sampler,  
- links to supporting photographs of all components. 

Exact monitoring templates will be established by organisation responsible for the project monitoring. 
The investor and a company hired by the investor will establish procedures to prevent from accidental 
loss of data due to human errors, fire etc. and make regular backups of the files.  

 


