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Reduction of methane emissions in the gas distabutetwork of Armenia Republic
PDD, version 1
19 February, 2010

A.2. Description of theproject activity :

The project is intended to reduce methane emissionmedium and low gas distribution network
equipment of Armenia Republic (hereinafter Armenig) fulfil the purpose of the project activities i
has been undertaken that detect, measure and legleages at distribution points and stand-alomesga

in the natural gas system operated by the compad®CC “Armrusgasprom”  (hereinafter
Armrusgasprom). Leaks are potentially found in ealwith stem packing. There are also leaks from
fractured parts of pipelines which are not covepgdthis project. Previous repair practices based on
Armenian mandatory legislation only result in temgy leak reductions from larger leaks, due to the
inadequacy of repair materials and practises. @uirespection and repair activities are motivatgd b
safety concerns Armenian and mandatory legislation.

As part of the project, all sites (gas regulatatishs and step down stations) will be inspecteddaks
from all standardised components (valves) with spanking. Any detected leaks will be measured,
recorded and repaired, using Gore-Tex joint sealastfor valves with stem packing, they will be
repaired regardless whether leaks are detectedtoDuoe to the climatic conditions in Armenia, ci
activities can only be performed during a periodnirabout April to Novembér Leak detection,
measurements and repair works for the baselinenastin were implemented in two stages; from
November 7, 2008 till November 20, 2008 and froy Jy 2009 till July 15, 2009. 1054 valves with
stem packing within the project boundary have beepected and repaired. The rest of the valves
amount will be done after project registration.

If leaks re-emerge those leaks will be measuredrepdired again. Found leaks will be added to gtoje
emissions. This will be done in conjunction withetimonitoring plan of the project. In addition,
Armrusgasprom will use the equipment in its reguéak inspection and maintenance activities on a
permanent basis beyond the crediting period offifogect.

In addition to the reduction of greenhouse gas (ldfissions, the project has important ancillary
benefits such as gas conservation to the beneéibdfusers of gas, lower risks of accidents reletehs
leaks and dissemination of modern technologiese@lto leak detection and repair as well as imptove
measurement practises, all of which have greaican potential throughout Armenia.

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

! The timing is determined by the occurrence of Bseautive 24 hour periods of below zero weather.
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Sectoral scope related approved methodologiesFil@itive emissions from fuels (solid, oil and gas)

The purpose of the project: Reduction of methanéssons in the medium and low pressure gas
distribution networks of Armenia operated by Clogetht Stock Company “Armrusgasprom”.

Before the project implementation, the situationneedium and low pressure gas distribution networks
of Armenia could be described as common for forrd&SR countries. A is the gas transporting
organization with main direction - to provide fagfety running of the networks. Main problems ack|

of modern high quality sealant materials, gas dete@quipment and full absence of equipment fakle
value measurements. The situation was the samedoades and there is no reason for changes in
foreseeable future. The situation described absieation existing prior the project) is consideseda
Baseline scenario in current PDD.

The Project scenario includes detection, measureamh repair of methane leaks from remote stand-
alone valves and from valves with stem packinghatregulator stations and step-down stations of the
Armenian gas distribution network.

Leak repair is conducted by replacement with imptbgealing material. State of the art technologies
have been and will be purchased for the purposeontiucting reliable detection of leaks, accurate
measurements of leak rates and achieving duradkerépair. Further, a program will be initiatedrtain
local staff of the gas distribution companies ie 0$ the technology and related procedures eshedulis
by the project.

Project history

Current project is technologically almost similarrore than 30 equal projects throughout Russia and
few former USSR countries (Georgia, Uzbekistan)e Thist elaboration of the Project started in
November 2007. Shortly the project was presenteddnmrusgasprom who made the decision to
participate. Preliminary arrangements and necgdsainings were implemented under supervision of
Eco Energy B.V. by AddGlobe LLC and Armrusgasprgradalists and project started.

A.3.  Project participants:

Kindly indicate if
the Party involved
Name of party involved (*) Private and/or public entity(ies) wishes to be
(host) indicates a Host project participants (*) considered as
Party) (as applicable) project
participant
(Yes/No)
The Netherlands — Investor par Eco Energy B.V. No
Armenia - Host Party CJSC “Armrusgasprom” No

The project is developed dyco Energy B.V., the company, which is an investbo is financing the
project implementation and has contractual titlerression reductions resulting from the project.
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AddGlobe LLC is a third party contracted by Eco &gyeB.V. for a first set of leak measurements and
initial training on measurements of Armrusgasprqacsalists.

Armrusgasprom operates the distribution gas systefirmenia 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 distributieiwork of Armenia which is located throughout
Republic of ArmeniaTherefore the project encompasses the entireregi

A4.1.1. Host Party(ies): ‘

Republic of Armenia

A4.1.2. Region/State/Province etc.: ‘
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Armenia (country), Republic in western Asia. Armenia is locatedhe South Caucasus (the southern
portion of the Caucasus region), which occupies giathe isthmus between the Black and Caspian seas
Yerevan is the capital and largest city.

Armenia occupies about 29,800 sq km (about 11,50&h8. Armenia is bordered by Georgia on the
north, Azerbaijan on the east and the Azerbaijaniaee of Naxcivan (Nakhichevan) on the southwest,
Iran on the south, and Turkey on the west. Arménigxtremely mountainous. The average elevation is
about 1,800 m (about 5,900 ft). Mount Aragats & lighest point in the republic, reaching a hewfht
4,090 m (13,419 ft). Mountain ranges in the repuliclude the Pambak, Geghama, Vardenis, and
Zangezur branches of the Lesser Caucasus (Malyidgawnountain system.
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A.4.1.3. City/Town/Community etc.: ‘

The main cities are Yerevan (1,107,800), GyumrB(248), Vandzor (116,929), Vagharshapat (52,757).

A4.1.4. Details of physical location, includinghformation allowing the

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

Armrusgasprom operates a medium and low pressusedgdribution system with an annual gas
throughput of about 2.25 billion cubic metres (bcit)e supply network covers about 9,688 km of pipes
including components 4.9 MPa, 0.6 MPa, 0.3 MPa and 0.003 MiRd low pressure pipes to final
residential consumerdhere are 436 regulator stations and 1,859 smsalégpy-down stations (in total
2,295 sites) which contain 15,286 valves.

Figure 1 Sketch of pipeline network, Armrusgasprom

436 regulator 1859 cabinet-type
points

services

industries

stand-alone
valves

Sectoral scope related approved methodologiesFil@itive emissions from fuels (solid, oil and gas)

A.4.3. Technology to be employed by the projecttyvity : ‘

The CDM project includes detection, measurementrapdir of methane leaks from remote stand-alone
valves and from valves with stem packing at theulagr 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 methanssanis on the gas distribution system of Armenia.
Project activity (including technology and equipr)eis described below. Description of the situation
prior the project realisation(including technolayd equipment) is described in Section A.2 andi@ect
B.4.

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

Emissions of Methane are only included both in @cbpnd baseline scenario. Methane leaks are found
in valves with stem packing(emission source) logaie the medium and low pressure gas distribution
networks of Armenia. For more details please rafe3ection B.3.

Leak repair is conducted by replacement with inapdbsealing material. State of the art technologies
have been purchased or rented for the purpose mducting reliable detection of leaks, accurate
measurements of leak rates and achieving duradkerépair. Further, a program will be initiatedrain
local staff of the gas distribution company in a$¢he technology and related procedures estalalible
the CDM project.

Leaks are detected using catalytic oxidation/théruoaductivity detectors (Heath Gasurveyor 3-5@@ s
www.heathus.coimn

Each component (i.e. valves with stem packing ihetlin the project) will be designated a uniquéaser
number including a component number which is pdiritethe component or next to the component. The
next stage is to measure the leak rate by usdHofow Sampler. The Hi-Flow Sampler makes lealerat
measurements with the same accuracy as enclos@wgureenents but at a speed approaching that of a
leak detection screening instrument. The Hi-FlowmBigr uses a high flow rate of air to completely
capture the gas leaking from components. A catatytidation/thermal conductivity sensor is thenduse
to measure the sample concentration in the aiastref the high flow system. The Hi-Flow Sampler
essentially performs an enclosure measurement tisshflow regime induced by the sampler instead of
a physical enclosure.

The Hi-Flow Sampler to be used for measuremenetéaled leaks was developed by the Gas Research
Institute in the USA and then tested by the induftom 1997, most notably by Enron. The Hi-Flow
Samplers differs from organic vapour analyzers (Q®Ad other measurement tools in that it provides a
direct volumetric measurement of methane flowiranfra leak. It is also faster to use and much more
accurate. A series of experiments have been coaduot validate the results of the Hi-Flow Sampler
(All information about results of experiments ca@ known on Bacharach web site www.bacharach-
inc.com/). Typical results from laboratory testewh an average difference between metered leakis (wi
rota meter) and the Hi-Flow Sampler of 3-4% anchwitaximum differences to be slightly above 10%.
This is considerably more accurate than with OVAI amilar equipment, let alone the equipment
currently being used in the Armerfi#di-Flow Sampler measures CH4 leaks in litres pemute reduced

2 Further information on the development and usta@Hi-Flow Sampler is found on

http://www.bacharach-inc.com/hi-flow-sampler.htm
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to normal conditions: =101.325kPaand =0° or =273.2 K.

Leaks from valves will be repaired using Gore-Teke stem packing (type, diameter and structure of
sealing material are chosen on basis of type ofpoorant). This material is a pliable, self-lubriocgti
packing that eliminate stem wear with durable défd@ll information about Gore-Tex characteristics
can be known on the Gore corporation web site wave.gom). The continuous-length packing installs
easily and forms a cohesive cylinder when compressiéninating the need to cut and form rings. In
most cases it is not necessary to remove the Yedve service, and no re-assembly is required. Once
installed, a slight turn on the gland nut is a# tihaintenance that is usually required. The matwfac

of Gore-Tex valve stem packing declares the equipnh@ have been in service for years in severe
operating conditions without faults, and the mantifeer guarantees that the stem packing will be
replaced free should it fail, provided that it le®n installed properly in a sound valve.

Monitoring works in Russian regions (Kursk and T&msgions) as well as the regular practice in the
United States have shown almost 100 % efficieno@afe-Tex sealant. After repairing works with using

Gore-Tex only few micro leaks have found in the ighamount of repaired valves. Preliminary

undocumented inspections in Armenia have shownstid@0 % efficiency of Gore-Tex sealant too.

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

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

The project may also include measures to reduchanetemissions from pressure relief valves that are
part of gas distribution network of Armrusgasprdrhe below section includes a description of thenmai
risks related to the project implementation whict i the sphere of project participants’ contAdko
relevant measures for risk management are described

Project implementation schedule
Step O:
Project identification by project participants
Step 1:
Organizational measures:
Initial measurements of leaks for initial baseldetermination;
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 vaiviesal;
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 atnou
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 accorttingpe description in PDD;
Verification and CERs issuance.

1) Technological riskThis risk is mainly related to possible malfunoiitg of the leak measurement or
leak detection equipment that may lead to problevith establishment of the project baseline and
periodic monitoring activities.

The technological risk is considered to be low tuenaturity of the used technology. The risk widl b
further managed through periodic maintenance ahldration of the equipment and appropriate training
of the operating staff. To exclude the weather ichgaroject implementation activities are mainly
concentrating on period with average degree abex@ @egrees Celsius. The supplier has also provided
a product warranty and a sufficient stock of equepm which allows prompt replacement of any
malfunctioning equipment.

2) Risk of repeat leakthis risk is mainly connected with the human fadimce the materials used on
the Project are distinctive for a very high qualityhis risk is mainly connected with the humantdac
since the materials used on the Project are distenfor a very high quality.
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materials (Gore-Tex sealants and valve stem parkimg practices in leak repair.

3) Risk of possible loss of stored da@ath technological and human factors can causdos$s of data.

The risk can be well managed through:

- duplication of leak rate measurement data recorgboth manually and using memory of the Hi-

Flow Sampler),

- establishment of a proper database system enaldilagacquisition and processing, quality

control and statistical analysis

- frequent electronic data transfer and use of wsttglished courier services for sending data

non-electronically,
- regular backup of data,

- appropriate training of personnel working with data

- established quality assurance and quality contatqdures utilizing both software and human

resources.

Table A.4.4-1 Emission reductions through the forgtditing period

Annual estimation of emission reductions in

el tonnes of CQ equivalent
2010 56,121.69
2011 222,656.72
2012 222,656.72
Total estimated reductions
(tonnes of CQequivalent) 501,434.12
Total numbers of crediting year 3
Annual average over the crediting period of 167,145.04

estimated reductions(tonnes of CO2 equivalent

Table A.4.4-2 Emission reductions after the firgditing period
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Annual estimation of emission reductions in
Years .
tonnes of CQ 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 CQequivalent) 1,781,253.74
Total numbers of crediting year 8
Annual average over the crediting period of
estimated red%ctions(tonnes of cgog equivalent e

No public funding has been involved.
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SECTION B. Application of a baseline and monitorirg methodology

It has been chosen here to apply approved basealide monitoring methodology AM0023 eak
reduction from natural gas pipeline compressor or gte stations”version 03 (hereinafter referred as
AMO0023) developed in conjunction with a CDM projeldvelopment activity in Moldova and approved
by the CDM Executive Board in July 2005 as AMO0OOZ8& aevised in May 2007 (“Revision to the
approved baseline methodology AM0023 version OlkLesduction from natural gas pipeline from
compressor or gate stations” availablét#p://cdm.unfccc.iftwith using all basic elements of AM0023.
The revised version of the methodology (AM0023/M@r83) was applied in PDD.

As well as prescribed in AM0023/Version 03 “Leaduction from natural gas pipeline compressor or
gate stations” methodology the most recent versfdhe "Tool for the demonstration and assessmint o
additionality" agreed by the CDM Executive Boaré assed to demonstrate additionality of the project.
Accordingly, the Tool for the demonstration andesssnent of additionality/Version 05.2 is used here.

B.2.  Justification of the choice of the methodologgnd why it is applicable to the_project

According to decision 10/CMP.1, paragraph 4 (apjguot participants may apply methodologies for
baselines and monitoring approved by the CDM ExeeuBoard, including methodologies for small-

scale project activities, as appropriate. If anrappd CDM baseline and monitoring methodology is
used, all explanations, descriptions and analys$edl ®e made in accordance with the selected
methodology.

The AM0023 methodology was developed to supporDB for gas leak reduction from a long distance
(high pressure) pipeline system in Moldova. Thejgub presented in the present PDD is a gas
distribution system. AM0023/Version 03 states that it is appliedo project activities that reduce leaks
in natural gas pipeline compressor stations and ghitions in natural gas long-distance transmssio
systemsas well as to other surface facilities in gas distition systemséncluding pressure regulation
stations. The application of the methodology ta throject follows directly from the outline of the
AMO0023/Version 03 methodology.

AMO0023/Version 03 lists three conditions for apphdity, these are:

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

Where leaks can be identified and accurately medsur

Where a monitoring system can be put in place suenleaks repaired remain repaired.

This project meets all conditions completely. Sgrmvisions are given below.

Concerning thdirst condition the gas pipeline operator, Armrusgasprom hasstesyto identify and
repair leaks based on Armenian Government reguldtiRules of technical exploitation and safety



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03

CDM - Executive Board

page 13

requirements on gas supply facility” RA N 1843 issued 29 October 2004, technical regula
“Safety requirements on gas supply facility” RA N 2399 issued 22 December 2005 with amendments
of 22 February 2007 and inner Armrusgasprom teehmoections “ IV-12.03.01-04" issued 15
May 2006. But this system does not eliminate leeteken regular inspections which occur because of
the old-fashioned sealing materials. The proje@sdaot envisage more frequent inspections buten th
frame of the project modern sealing material wigl implemented. Due to international practice and
preliminary monitoring results this material wiligeificantly decrease volume of leaks at valveshwit
sealing. Furthermore the lack of modern leak detecand measurement equipment implies that
effective leak repair programme cannot be performeda part of previous maintenance practise and
primarily Armrusgasprom undertakes leak detectind eepair activities motivated by safety concerns
focusing on leaks occurring indoors, however, withitie possibility of measuring the size of lealera

In other words we may say that there is a systedrimrusgasprom to identify and repair leaks but it
cannot eliminate the leaks that are included inpgtmect and project activity reduce leak that £xis
spite of regular inspections.

Concerning thesecond conditionthe purchase of leak detection and leak measutesguipment
(Section A.4.3.) and surveys of leak rates (SecBof3.) have demonstrated that by application of
modern technology and practices leaks can be fomhtand accurately measured. Before project
implementation there was no measurements of leasme, current practise include only leaks
detection.

Concerning thehird condition the introduction of procedures, a comprehensatatthse and supporting
equipment will ensure reliable monitoring of repalileaks, and detection of any re-emerging le&@ese (
Monitoring Plan Annex 4). Further, training of ldstaff and procedures of quality assurance widuga
than the monitoring is performed according to tlaap

\ B.3. Description of the sources and gases includedthe project boundary: \

Source Gas |Included? Justification / Explanation

CO2 | No Not relevant

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

N20O | No Not relevant

CO2 | No Not relevant

Fugitive CH4 |Yes Probable methane leaks found in valves stém
emissions packing located othe medium and low pressure
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 wibe accurat
detected and measured in the same manner as guring
baseline estimation.
N20O | No Not relevant

Baseline

Project Activity
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This project activity will use devices and matesitd detect, measure and repair leaks. This dewaocd
materials do not use any significant energy, arateths no leakage from these sources. Thus, there
should be no project activity emissions from thi®jgct activity. The monitoring function of this
methodology and PDD is designed to ensure that @ithane is escaping from repaired leaks. If repairs
cease to function for any reason, they are throwtrobthe baseline for any time period the repsinot
functioning. No new significant methane emissiars expected.

All valves with stem packing located at medium &ma pressure gas distribution system operated by
Armrusgasprom are included in prject boundary. dis&ribution system covers about 9,688 km of pipes,
including components 4.9 MPa, 0.6 MPa, 0.3 MPa and 0.003 MiRd low pressure pipes to final
residential consumerdhere are 436 regulator stations and 1,859 smsalégy-down stations (in total
2,295 sites) which contain 15,286 valves with sfgawcking 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 tethgies 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 scenaris identified and description of the identified
baseline scenario:

Only two scenarios are considered plausible andildeealternatives as a baseline:
1. Continuation of the current leak detection and irgpaactices; and
2. The proposed project not implemented as a CDM ptoje

Alternative 1: Continuation of estimated baselinakl detection and maintenance practice is a rigalist
and credible alternative to the project activityitais the least cost option for Armrusgasprom. Has
distribution company has no financial benefit fraeducing methane leakages. There are no legal
requirements that prohibit gas leaks and currefiupan fee on methane is difficult to impose dwe t
lack of measurement technology and the large nurabemall leaks spread over a large geographical
area. Moreover there are allowed “leakage levelictvhis equal to 2.3% of the total amount of
transported natural gas. Thus current leakage levetnormal” and is paid by customers and
Armrusgasprom has no incentives to lower it. Arrgasprom also doesn’'t have technical possibility to
change the situation, including tariff regulations.

Alternative 2: In accordance with AM0023/Version, @3 part of the identification of candidate baseli
scenarios it should be determin&tisimilar efforts have been made or are expectecbe made to
reduce methane leaks from key components suchitgalves, blow down valves, rod packings and
pressure relief valves, using similar capable |le@kection and measurement technologies as described
in this methodology” Armrusgasprom has not conducted any direct iriBpeand maintenance activity
beyond safety inspections required by Armenian @uwent regulation “Rules of technical exploitation
and safety requirements on gas supply facility’e Type and extent of technical leaks in Armenias ga
distribution networks were generally unknown beftre first direct inspection and maintenance swsvey
were initiated in anticipation of CDM revenues. iBsites of net gas consumption and losses are very
uncertain since the majority of used gas metersracy is 5% or higher.
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Furthermore, Armrusgasprom does not have incentorethe means to undertake the effort of this

project in the absence of CDM support (see sub-stepstep 2 and step 3 below in section B.5.).The
proposed project provides additional costs for Idakection and measurement equipment, for repair
material and for training of staff. The gas digttibn company has no incentives to conduct the here
proposed CDM project or “similar efforts” absen¢ tGDM-benefits.

Assessment: It is not realistic that the gas distron company will incur additional cost by applgi
alternative 2. It can therefore be concluded thatdnly realistic and credible alternative to t6iSM
project is alternative 1. Hence alternative 1 issidered as a baseline scenario.

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

As well as prescribed in AM0023/Version 03 “Leaduction from natural gas pipeline compressor or
gate stations” methodology the most recent versfdhe "Tool for the demonstration and assessmint o
additionality" agreed by the CDM Executive Boaré assed to demonstrate additionality of the project.
Accordingly, the Tool for the demonstration andesssnent of additionality/Version 05.2 is used here.

Step 1 — Identification of alternatives to the pajconsistent with current laws and regulation
Sub-step 1a: Define alternatives to the projecivay
Only two scenarios are considered plausible andildealternatives as a baseline:

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

Alternative 2: The proposed project not implemerasd CDM project

Alternative 1: Continuation of estimated baseli@akl detection and maintenance practise is a riealist
and credible alternative to the project activityitas the least cost option for Armrusgasprom. réhare
no legal requirements that prohibit gas leaks amckat pollution fee on methane is difficult to ioge
due to lack of measurement technology and the langaber of small leaks spread over a large
geographical area.

Alternative 2: In accordance with AM0023/Version, @3 part of the identification of candidate baseli
scenarios it should be determin&tisimilar efforts have been made or are expectecbe made to
reduce methane leaks from key components suchitgalves, blow down valves, rod packings and
pressure relief valves, using similar capable |lei@kection and measurement technologies as described
in this methodology” Armrusgasprom has not conducted any direct iriBpeand maintenance activity
beyond safety inspections required by Armenian @uwent regulation “Rules of technical exploitation
and safety requirements on gas supply facility’e Type and extent of technical leaks in Armenias ga
distribution networks were generally unknown beftre first direct inspection and maintenance swsvey
were initiated in anticipation of CDM revenues. iBsites of net gas consumption and losses are very
uncertain since the majority of used gas metersracy is 5% or higher.
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Furthermore, Armrusgasprom does not have incentorethe means to undertake the effort of this

project in the absence of CDM support (see sub-stepstep 2 and step 3 below).The proposed project
provides additional costs for leak detection ancdasneement equipment, for repair material and for
training of staff. The gas distribution company masincentives to conduct the here proposed CDM
project or “similar efforts” absent the CDM-bensfit

Assessment: It is not realistic that the gas distron company will incur additional cost by applgi
alternative 2. It can therefore be concluded thatdnly realistic and credible alternative to t6iSM
project is alternative 1.

Sub-step 1b. Consistency with mandatory laws agdlagions

Alternative 1: Continuation of current leak detentiand maintenance practices are in compliance with
all applicable legal and regulatory requirementss (2aks are not prohibited by law. Moreover tlaee
allowed “leakage level” which is equal to 2.3% dfettotal amount of transported natural gas.
Regulations prescribe only the frequency by whids glistribution companies should carry out
inspections of installations to detect for leaksc@a month on GPD and CTDP and once a half year fo
standalone valves). The baseline leak detectioctipeacarried out by Armrusgasprom is compliantwit
this regulation. Enforcement is made up by annpat £hecks by the regional technical inspection
company acting on behalf of the state.

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

Result: The identified realistic and credible aftatives are in compliance with mandatory legislatio
and regulations.

Step 2 — Investment Analysis
Sub-step 2a: Determine appropriate analysis method

As the project generates no financial or econonanefits other than the CDM related income, the
simple cost analysis is usedin accordance with the additionality tool - tetermine that the proposed
project is the economically less attractive abserytCDM benefits.

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

The project involves additional costs compared le tontinuation of current leak detection and
maintenance activities. The additional costs iredityy the project consist of:

Advanced leak detection and measurement equipn@asufveyor 3-500 and Hi-Flow
Sampler);

% In accordance with the CDM Executive Board’s “Témi the demonstration and assessment of addittgnal
(version 05.2).”
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Gore-Tex sealants in different dimensions;

Training of staff in conducting direct inspectiondamaintenance survey and applying Gore-
Tex sealants;

Systematic data compilation and management inajudjnality assurance and quality
control; and

Systematic and long term monitoring of leak preimnefficiency

The Gore-Tex sealants are used as repair matarifilei project. According to preliminary monitoring
results Gore-Tex sealants are much more effectideagso approximately 20 times more expensive than
the currently used material. As under the curreattse all losses are indirectly assigned to the e
consumers (according to Armenian legislation 2.3%tal amount of transported natural gas consiere
as “normal” leakage level and are paid by custojpeéhere are no incentives for Armrusgasprom to
purchase and implement GORE-TEX sealing materigpliag ‘Kyoto mechanisms’ to project makes
implementing of these sealing materials economjiacathsonable.

According to the Armenian environmental legislatidacilities - polluters pay fees only in the cases
where emission deseed the maximum allowable |eastlsblished by the legislation. Because amount of
leaks in gas industry was not known, there was nagtjze to pay environmental fees in Armenian gas
industry.

In summary, Armrusgasprom is currently not facethwany financial penalty from the pollution fee and
hence no financial gain is made in terms of lovagation from reduced leaks.

As leak reduction do not in any case generate aoga@nic benefits to the gas distribution compary an
as this CDM project does not generate any econbemefits to the project participants other than the
CDM benefits, it is concluded that the CDM projabsent the CDM related income is not financial
attractive and thus faces investment barriers alestie CDM benefits.

The baseline practice includes using of old faskibeealing materials flax sealant and old fashioned
detection devices. No measurement devices arefaséte maintenance purposes in the gas distributio
companies.

Compared to the baseline practice project develimpeirs 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 A8 EUR per meter depending on the diameter of
the cord (approximately 14 EUR per meter in averagés rather expensive compared to the pricthef
currently used sealing materials (1 EUR per metern i average), see
http://www.gore.com/MungoBIlobs/11/505/G1S%209000MELCH%20Valve.pdf.

The cost of the measurement devices is over $ 8(e0 set of equipment (over 28 000 EUR). Cost of
the project implementation includes payments toGhs Distribution Company for replacing the sealing
materials at all valves (information from AddGlobexclusive Hi Flow Sampler distributor in CIS
countries).
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3 sets of equipment and more than 600 meters of ESDIRX sealant were involved and used for current
project baseline estimation. For completion of pheject it is planned to involve additionally 10sef
equipment and more than 10,000 meters of GORE-TdaXast.

As the project implementation gives no benefitthiw Gas Distribution Company apart from the ‘Kyoto’
revenues (see financial incentives section B.49 @lear than within baseline practice Gas Distidu
Company will never finance these expenses, Tadff con be considered as a source to cover such
expenses, because the structure of tariff dongddee such kind of activities.

Result: It is concluded that the proposed CDM pebjs not financially attractive absent CDM related
income and in accordance with the additionalityltobthe CDM Executive board and with the
AMO0023/Version 03, the next step in determinatiothe additionality of this project, is the Step 4.

Step 4 - Common Practice Analysis

Sub-step 4a Analyze other activities similar topghgposed project activity

Tool for the demonstration and assessment of aabdility (VVersion 05.2) states “Provide an analysdis
any other activities that are operational and #ratsimilar to the proposed project activity. Pctgeare
considered similar if they are in the same courggibn and/or rely on a broadly similar technoloage

of a similar scale, and take place in a comparahl@ronment with respect to regulatory framework,
investment climate, access to technology, accefisaocing, etc.”

Because no similar activities are observed in thmes country (Armenia) the project could not be
considered as a common practice. Moreover, evasnamf the main components of the project activity
is presented in Armenia.

Activities for analysis include:

Hi-Flow Sampler devices — no similar devices aespntly used in Armenia,

Gasurveyor 500 Series devices - no similar de\acegpresently used in Armenia;

Gore-Tex sealant — Gore-Tex sealant is not prgsesdid in Armenia;

Measurement of leakage activity — no measurementitgdo assess the leakage level of the whole gas
distribution system of Armenia is presently obsdrve

Sub-step 4b Discuss any similar Options that a®ioing.
Inapplicable, because no similar activities are etv®d through Sub-step 4a

Result: Similar activities to the proposed CDM jpai 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 igi@iptoject developer the only source of revenues
from the project. These revenues will make thequiojeasible.

B.6. Emission reductions:

B.6.1. Explanation of methodological choices:

Emission reductions

Determination of emission reductions of the projegieat the approach presented in AM0023/Version
03 by estimating reductions ex-ante and subsequeitth determination of emission reductions ex-post
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The level of emission reductions is as per AMO0Z38ibn 03 determined in the following steps:

1. The current practise of leak detection and regeiivities is assessed and described. Clear and
transparent criteria are established to identifethiar the detection and repair of a leak would
also have occurred in the absence of the projeitstc

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

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

4. The functioning of leak repair is checked duringnibaring.

5. Emission reductions are calculated ex-post basathtancollection in the previous steps.
Step 1 Assessment and description of the currentdk detection and repair practices.

AMO0023/Version 03 states that “Only those typeslaatks that are not detected and repaired under
current practises are considered in the calculabbnemission reductions”. Due to the applied
methodology all valves with sealants were includedhe project, i.e. were inspected and repaired
despite the fact that were inspected as a patteopervious inspection practise. On the other rahd
valves in the project were equipped with GORE-TE4lsg materials regardless of the fact if any $eak
had been detected or not to prevent leaks in fulthie previous maintenance practise use matertal wi
only temporary leak prevention and the essencleptoject is implementing this new sealing materia
together with modern measurement and detectiomntdodies. For a more detailed explanation see
section B.4 and Annex 3.

Step 2 Documentation of the replacement schedulesr fequipment

This step is considered not to be required for phagect. Currently valves leaks are addressec:pgirs

of sealing material as described in this PDD. Regigent of not repairable components is only done in
exceptional cases and no records exist of sucheepient. Inclusion of any such eventual replacesnent
in the calculations of emission reductions woultydrave been negligible if of any impact at all.this
context it should be kept in mind that all valvegyas regulator stations have been repaired witabdi
effect even if only part of them have leaks.

Step 3 Data collection during project implementatio

Step 3 will be organised in conjunction with thgaie activities of all valves covered by the projec
Leak detection will be carried out by use of caialpxidation/thermal conductivity detectors. Vadve
which will be repaired once the leak rate has beeasured. A Hi-Flow Sampler will be used for leak
rate measurements. The Hi-Flow Sampler measurds lattwo different flow rates, saving each
measurement in the memory. If the measurementsrdif§ more than 10%, this normally indicates a
human error and a new set of measurements will ddenafter the team has repositioned itself. The
second of the two measurements have been usec dms$eline emissions rate (see Monitoring Plan,
Annex 4).

After the repair, a new leak detection measuremalhtoe carried out to ensure that the leak hasmbee
properly repaired. It is expected that no leaks ¢aanot be eliminated will be found.
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Collected data will be included in the monitorirgports. All data will be stored in a database. Each
monitoring report will include complete informatidom this database. See Annex 4 for more details.

Step 4 Monitoring requirements

Step 4 is the monitoring of emissions during thegmt to check for re-emerging leaks. The moniiprin
plan for this project covers all valves that haeerm subject to repair. The frequency of the led&a®n

and measurement of the repaired leaks at valvegiwer in the Monitoring Plan. For components where
no re-emerging leaks can be found, emissions fitwah ¢domponent are taken to be zero for the entire
period since the last monitoring report. For congyaa where a leak that can be measured by Hi-Flow
Sampler is found to have re-emerged, the leak isatmeasured by use of the same measurement
equipment as in the initial survey (Hi-Flow Samp)efThis leak rate is assumed to have remainduakat t
same level since the day after the last projedirey the valve, or after the last monitoring repshich

ever is most recent. This is consistent with thaggples set in AM0023/Version 03. Such leaks Wi
repaired again followed by new leak measurements.

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

Step 5 Calculation of emissions reductions

Emissions reductions from the project are deterchiag the difference between emissions measured
prior to the repair (Step 3) and after the rep&tep 4). In the (hypothetical) case of after-repair

emissions being larger than measured before-rgpaissions, the component in question will have a

negative emissions reduction. In other words, tlehodology allows for project emissions to exceed

emissions in the baseline scenario.

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

Bagging techniques;

High volume or Hi-Flow samplers;

Rotameters.

Baseline emission estimation method and technologyd applied formulae.
Baseline emissions are calculated using the letds nmeasured by the Hi-Flow Sampler prior to the
initial repair. For the purpose of these calculagidat is assumed that pre-repair leak rates, meddor

each component, in absence of the current projeatdihave stayed constant over the crediting period
of the project.

The sequence of the calculations and the formydpBesl for baseline emissions are as follows:
(1) szeriodt = szeriodt*BLM Pz

LZperiodt IS calculated baseline leak from component z feriqal t. z is the unique serial number of a
component repaired under the CDM project.
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MZperioat 1S the number of minutes component z has beempéanation from the repair moment or the
beginning of the year till the end of the year dhes period for which emission reductions are
calculating.

BLMPz is the measured (baseline) leak rate (lirfeSH, per minute) prior to repair
(2) TLperiodt =  LZperioat =(Sum over all components/serial numbers of the CDdfegt)

TLperioat IS total CH4 emissions calculated for all compasavered by the CDM project (components
subject to repair) as baseline emissions for pdriod

(3) BECOZ periodt = TLperiodt *GWP * (1'UR)

BEcozperiodt IS the baseline emission in Gcalculated for period t from all components thavdr been
repaired as part of the CDM project.

The GWP is calculated by converting the volume @thmane calculated from the Hi-Flow Sampler
measurements to tonnes of methane using the matewdight and molecular volume of methane:
tonnes of methane per cubic meter of methane {t6%&H,). At standard temperature and pressure (0
degree Celsius and 1.013 bar) the density of mettisr0.0007168 tCH#M’CH,. This value is then
multiplied by the IPCC-2006 conversion of 21 ton@3,.{/tonnes Ch Again at standard pressure and
temperature this is 0.0150528 tonnes,G®° methane.

UR is theUncertainty Factor for Leak Measurement EquipmEstimated at a 95%confidence interval,
consulting the guidance provided in chapter 6 ef2000 IPCC Good Practice Guidance.

Project emission estimation method and technologynd applied formulae.

Project emissions are those detected and measarestaanerging leaks (i.e. faulty leak repairs). The
leaks will be identified and firstly methane contation will be measured by catalytic oxidationftinal
conductivity detectors. If a leak is lower than tbevest sensitivity threshold of High-Flow Sampier
will not be measured by High-Flow Sampler. Suchk¢ewill be considered to the lowest sensitivity
threshold of High-Flow Sampler (1.4 litres per maju Other leaks will be measured in a manner amil
to the baseline calculation. However, unlike thiewdations of baseline emissions, which are onlgedo
once prior to the initial repairs, project emiss@re calculated regularly as part of the Monimfkan.

Total project emissions (TREzperioq) fOr a period t (one specific period covered hy@nitoring report)

is the accumulated leaks over the period for coraptswhere re-emerging leaks have been detected and
measured. Leaks for each component are calculatéuedeak rate (litres per minute) multiplied b t
length of the period (minutes). It follows from ghithat the leak rate for each component is assiimed
stay constant over the course of the period.

The sequence of these calculations and the fornaplpiéed are as follows:
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(4) PEZeriodt = MZperioat *LMPZperiOdt

PEZerioat IS leak from component z during period t. Each ponent covered by the CDM project has a
unique serial number z.

MZpeiiodtiS the number of minutes since last monitoring repar time of repair for the first monitoring
exercise) of component z.

LMPzpei0qtis measured leak rate of Cik the end of period t from component z, measunddres per
minute.

(Components where the repair has been effectivéaity repair) will have LMPg;ioq= 0)
(5) TPEperiodt=  PEZerioat = (Sum over all components/serial numbers withdgak

(6) TPEcozperiodt = TPE periodt * GWP crs * (1-UR)

TPEserioatis CHis emissions from re-emerging leaks for period t.

GWPcy, is the Global Warming Potential of methane (irn«anEmCQec(m3 methane).

The GWP is calculated by converting the volume @thane calculated from the Hi-Flow Sampler
measurements to tonnes of methane using the matewdight and molecular volume of methane:
tonnes of methane per cubic meter of methane {t6%&H,). At standard temperature and pressure (0
degree Celsius and 1.013 bar) the density of mettisr0.0007168 tCH#M’CH,. This value is then
multiplied by the IPCC-2006 conversion of 21 ton@3,.{/tonnes Ch Again at standard pressure and
temperature, this is 0.0150528 tonneszgfn3 methane.

UR s theUncertainty Factor for Leak Measurement EquipmEstimated at a 95% confidence interval,
consulting the guidance provided in chapter 6 ef 2000 IPCC Good Practice Guidance. The value of
Uncertainty Factor was calculated as 5.03% basetédmical characteristic of Hi-Flow Sampler and
Laplace formula.

B.6.2. Data and parameters that are available atalidation: |

Data / Parameter: Number Z

Data unit: Number

Description: Number of Component inspected and repaired and rixsurveyed.
Source of data used: | Armrusgasprom

Value applied: 15,286

Justification of the Each component included in the project will be geated a unique serial
choice of data or number (where the component number is painted aegt to the
description of component, while the rest of the serial number bepainted a convenient
measurement methods place nearby the component).To support documenmntdigital photography
and procedures of the display reading of the Hi-Flow Sampler of teak rate measured as
actually applied : 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 inti@erer 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, wélvassume that all valves have the sam

date of repair. It is the date when the last vahikbe repaired.

Justification of the
choice of data or
description of

measurement methods

and procedures
actually applied :

]

Time and the date of leak measurement and repate(dhour, minutes) wil
be recorded for each component that is repairegaxs of the CDM
project.

Any comment:

Data / Parameter: LMPZperioat

Data unit: LitresCH, per minutes

Description: Leak rate ofCH,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 the second rate is
used for calculation of baseline emissions. Eveaklrated measured is
automatically adjusted by the High-Flow Samplestandard temperature
conditions i.e. they reflect the leak rate at Or@eg Celsius. Leak rate is
adjusted to standard pressure (1.013 bar). To stpgamcumentation digita
photography of the display reading of the Hi-Floan®ler of the leak rate
measured as per D4, will be used).

Any comment:

Data / Parameter:

Global Warming Potential GWJR,4

Data unit:

Tonnes of C@equivalent

Description:

The GWP is calculated by converting the volumeethane calculated

from the Hi-Flow Sampler measurements to tonne@sethane using the

e
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molecular weight and molecular volume of methaaenés of methane pe
cubic meter of methane (tGi°CH,). At standard temperature and
pressure (0 degree Celsius and 1.013 bar) the deasimethane is
0.0007168 tCHmM®CH,. This value is then multiplied by the IPCC-2006
conversion of 21 tonnes G@tonnes CH Again at standard pressure ang
temperature, this is 0.0150528 tonneszg;,@f‘ 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 takemfthe NPCC GPG.

Project developer will monitor any changes in thetimne global warming
potential value published by the IPCC.

D

Any comment:

Data / Parameter:

Uncertainty Factor for Leak Measurement Equipment

Data unit:

Fraction

Description:

Estimated at a 95% confidence interval, consultiigguidance provided i
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 :

URis theUncertainty Factor for Leak Measurement Equipm&stimated
at a 95% confidence interval, consulting the guidaprovided in chapter
of the 2000 IPCC Good Practice Guidance. The vafugncertainty Factor

5 was calculated as 5.03% based on technical charstie of Hi-Flow
Sampler and Laplace formula.

(o)

Any comment:

B.6.3. Ex-ante calculation of emission reductions:

Ex-anteemission reductions were estimated as differentedsan baseline emissions and project

emissions, no leakage

is expected, as per AMO028iMe)3.

Estimated project emissions

There are no other sources of GHG- project emisdiloan emissions of methane.

Project emissions result from less than 100% effecepair and will only be monitored and calcuthate
ex-post. Should leaks re-emerge from repaired coems these will be detected and measured

according to the proce

dures of the Monitoring Plan.

No official documented data currently exist on fregcy of re-emerging leaks. The repair with Gorg-Te
material represents an effective and durable eétron of leaks from components where leaks are
detected. In particular in November 2006 prelimynaaonitoring of similar Kursk project was conducted
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with involving of TUV SUD specialists. Working digssions with TUV SUD specialists confirmed that
average leak rate after installation of Gore-Telk @ rather small and will not exceed significgr@l02

Ipm. Therefore project emissions are estimated dovéry small. It is considered unlikely that re-
emerging leaks will result in emissions which areager than 2% of baseline emissions. For the sbke
presenting an ex-ante estimate here, project emissare assumed to be 2% of estimated baseline
emissions to take into account possible re-emergiaks, replacement of components within the ptojec
boundary and errors inaccuracies in the leak fabes the surveyed leaks.

Project emissions corresponding to 2% of estimatetial baseline emissions equals 4,544.01 tonnes of
COs-equivalents of methane per annum for the yeateviaig the year where all initial repairs are done
and until the end of the crediting periods. Thetfoalendar year of this period is expected toQfl s
initial repairs of the main part of valves will feateen repaired in 2010. For the period on Oct&8sQ

until the end of year 2010 project emissions afeutated to be 1,145.34 tonnes £€yuivalent as this
equals 2% of expected baseline emissions fromatine eriod.

Following this, project emissions is expected tat6e585.49 tCge.

Estimated baselineemissions:
Baseline emissions are derived from the prelimingggk rate measurements collected during
measurements, when 1054 valves have been measutedpaired.

Estimates of emission reductions in this PDD areetlaon leak rate measurements from project
implementation activities carried out as of Noveml2908 related to valves at regulator stations and
step-down stations in Armrusgasprom gas distrilousipstem.

The table below provides information on leak sureeyl repair of about 7% of the valves with stem
packing covered by the project activity which hag applied for estimating baseline emissionsis th
CDM project.

Average leak rate for inspected valves with stewkipg was 1.98 litres per minute (LPM). Applying
this rate for the entire population of valves wstem packing of Armrusgasprom gives an annual level
for the leaks of 15.093 million $rof gas. Converting this to G@quivalents using the factor 0.0007168
to convert one mof CH, to one tonne of CiHand taking into account that the global warmingeptal

of one tonne of CHis 21 tonne of CO2-equivalents, the annual emissére 227,200.73 tonnes of £0
equivalents as shown in table 1.
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Table 1 Estimates on baseline emissions from valitbsstem packing.

Compone Number of Components Leak Estimates
nt
Total In With Leaks in survey LPM(*) in Methane Emissions
survey survey tCO.elyear
Valves
with stem | 15,286 1,058 261 24.8% 1.98 227,200.73
packing

*LPM: Litres per minute; average leak rate foramponents in sample
Estimated emission reductions:

There are no other sources of GHG emissions razhgtfrom the project than methane emission
reductions.

On the basis of above calculated baseline and girgjmissions, emission reduction estimate for the
CDM project has been conservatively assumed to 28686.72 CQ equivalents per annum. Final
volume of CERSs will be determined after validatmoncedures.

However, the project will already start generatamgissions reductions from the date of the project
registration. Since October, 2010 emission reduostiare estimated to be 56,121.69 tonnes-CO

equivalents.

Over the entire period of 10 years, emissions reoluérom the project is expectedequal
2,282,688.87 tonne€0O,-equivalent.

B.6.4 Summary of the ex-ante estimation of emissiageductions:

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

Estimation of Estimation of Estimation of Estlmatlop O.f
: - . overall emission
Year project activity baseline leakage reductions
emissions emissions (tonnes of (tonnes of
(tonnes of CQ e) | (tonnes of CQ e) CO, e) CO, e)
2
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 5,689.35 511,668.49 0 505,979.14
equivalent)

Table B.6.4-2 Ex-ante estimation of emission reidunst after the first crediting period
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: . . . : . Estimation of
Estimation of Estimation of Estimation of ..
. . ) overall emission
project activity baseline leakage :
Year . . reductions
emissions emissions (tonnes of (tonnes of
(tonnes of CQ e) | (tonnes of CQ e) COse) CO, e)
2
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 36,352.08 1,817,605.84 0 1,781,253.76
equivalent)

| B.7.

Application of the monitoring methodology anddescription 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 iianirveyed.

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 method
and procedures to be
applied:

Each component included in the project will be geated a unique serial

5 number (where the component number is painted aegt to the componen
while the rest of the serial number may be paistednvenient place nearb
the component).To support documentation digitatpi@phy of the display
reading of the Hi-Flow Sampler of the leak rate swad as per D4, will be
used.

—

QA/QC procedures to
be applied:

Each valve for which a leak is detected will beigiested a unique serial
number (painted at or next to the valve). Afteraiepthe valve will be
monitored for any additional leaks. All data wik Istored in the database
and reserve copy will be made. Thus we can conchatauncertainty level
of data is low.

Any comment:
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Data / Parameter:

szeriodt

Data unit: # of minutes per reporting period

Description: Minutes of equipment operation for each component
Source of data to be | Armrusgasprom

used:

Value of data applied | 8,760

for the purpose of

calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

The number of minutes component z has been inti@eger reporting
5 period.

QA/QC procedures to
be applied:

Not necessary

Any comment:

Hours of operation will end when the equipment eoned is replaced for a
non-leak related reason (i.e. it breaks down), bewthe date of predicted
replacement as identified in the PDD is reachedsstier 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 tladitvalves have the same
date of repair. It is the date when the last vaii be repaired.

Description of
measurement methods
and procedures to be
applied:

The date of repair will be entered into a databadeate of repair will be|
5 used along with hours of operation of equipmentiétermine total hours. |
cases of re-emerging leaks, the re-emerging ledkbsi assumed to hay
occurred the day after the most recent check wéldwed no leak.

QA/QC procedures to
be applied:

Work orders, receipts and other records will betkapaddition to repair
logs.

Any comment:

Data / Parameter: LMP Zperiogt
Data unit: LitresCH;, per minutes
Description: Leak rate ofCH, for each leak detected

Source of data to be
used:

Monitoring
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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 the second rate is
5 used for calculation of baseline emissions. Eveaklrated measured is
automatically adjusted by the High-Flow Samplestandard temperature
conditions i.e. they reflect the leak rate at Or@eg Celsius. Leak rate is
adjusted to standard pressure (1.013 bar). To stpgmcumentation digital
photography of the display reading of the Hi-Floangpler of the leak rate
measured as per D4, will be used).

QA/QC procedures to
be applied:

Leak rates will be measured and double checkedrdefepair — major

Sampler or other equipment need recalibration ojuatinent to ensure the
accuracy, the project participants will take thecassary action to do so.

discrepancies (10%) will warrant a new set of te§Sbkould the Hi-Flow

=

Any comment:

Necessary in case of re-emergence leak

Data / Parameter:

Global Warming Potential GWJg,4

Data unit:

Tonnes of C@equivalent

Description:

The GWP is calculated by converting the volumeeathane calculated from
weight and molecular volume of methane: tonnesathame per cubic mete

Celsius and 1.013 bar) the density of methane0ig8d¥.168 tCH/M’CH,.
This value is then multiplied by the IPCC-2006 @sion of 21 tonnes
CO,ftonnes CH Again at standard pressure and temperature, ithis
0.0150528 tonnes GRYm® methane.

the Hi-Flow Sampler measurements to tonnes of methaing the molecula

of methane (tCHM’CH,). At standard temperature and pressure (0 degre

=

Source of data to be | IPCC GPG
used:
Value of data applied | 21

for the purpose of

calculating expected
emission reductions in
section B.5

Description of
measurement method
and procedures to be
applied:

potential value published by the IPCC.

Global Warming Potential of the methane has takemfthe NPCC GPG|
5 Project developer will monitor any changes in thetlmane global warming

)

QA/QC procedures to
be applied:

Project participants will keep track of any new G¥\&lopted by the COP

Any comment:

Data / Parameter:

Uncertainty Factor for Leak Measurement Equipment

Data unit:

Fraction

Description:

Estimated at a 95% confidence interval, consultligguidance provided in
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chapter 6 of the 2000 IPCC Good Practice Guidance.
Source of data to be | IPCC GPG
used:
Value of data applied | 95%
for the purpose of
calculating expected
emission reductions in
section B.5
Description of URis theUncertainty Factor for Leak Measurement Equipm&stimated at

measurement methods a 95% confidence interval, consulting the guidapoavided in chapter 6 of
and procedures to be | the 2000 IPCC Good Practice Guidance. The valu&iertainty Factor
applied: was calculated as 5.03% based on technical charati® of Hi-Flow
Sampler and Laplace formula.

QA/QC procedures to| According to IPCC GPG Uncertainty Factor coeffidievas applied.
be applied:

Any comment:

B.7.2. Description of the monitoring plan: |

The monitoring methodology applied to the projescbased on the monitoring methodology approved by
the CDM Executive board, AM0023/Version03. The nashéhe methodology is: “Leak reduction from
natural gas pipeline compressor or gate stationisé. monitoring plan reflect good monitoring praetic
appropriate to the type of project activity.

The approved monitoring methodology prescribesuis® of certain type of technologies. The catalytic
oxidation/thermal conductivity detectors used #al detection and the Hi-Flow Sampler used for leak
measurement in this project falls within the categpomentioned in AM0023. The other conditions for

applicability are mentioned and discussed in seddid above.

All data necessary to estimate anthropogenic GH@soms by sources within the boundary of this
project as well as procedures to collect and aecthese 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 &seline study and monitoring methodology
and the name of the responsible person(s)/entity&§

The baseline study is undertaken AddGlobe, LLGormiation 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 list@dAnnex 1.
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10 years/120 months

‘ C.2.  Choice of the crediting periodand related information: ‘

‘ C.2.1. Renewable crediting period: ‘

‘ C.21.1. Starting date of the first crediting_period: ‘
>>

‘ c.21.2. Length of the first 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 havagngicant impact on the environment (air, undergrd,
surface and subsoil water basins, soil, as wellplst and animal life) and is not subject to
environmental assessment.

Materials and equipment used in this project a@ogy-friendly, do not emit harmful substances into
the atmosphere, and are not a source of noisatiohr or any other harmful physical impact.

All activities related to implementation of the j@ot are performed within the right-of-way (assidne
location near the pipeline); any harmful impact surrounding vegetation or pollution of water
protection zones, water reservoirs, and drainsledrout.
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The passage of transport during delivery of maleiia the site is carried out using existing tramsp
lines. In case automotive transport is utilized, reéfueling will place at the closest refuelingtistas
according to all safety rules regarding flammabégarials fire hazard, and oil and fuel spills.

The project activity has no transboundary enviromi@empacts.

Activities provided for by the Project do not sificantly impact the environment and in accordandé w
legislation in force in Armenia, are not subjecetovironmental expert review.

Taking into consideration the aforementioned, adiogy to the acting environmental legislation inder
in Armenia the Environmental Impact Assessmenhisf Project is not undertaken.

A few amount of waste will be generated during ecojmplementation. About one additional (in
comparison with previous year) tone of old sealiragerial will be utilized by Armrusgasprom.
Additional cost of utilization is about 1000 $ aihdoes not influence for the Project economy. The
amount of utilized sealing material is more tham blase in about 3 times but the total amount dfeti
sealing material during the whole time of projenplementation in absence of project will be bigger.
Gore-Tex sealant does not need the replacememtgdianplementation of the Project.

D.1. Documentation on the analysis of the environmentaimpacts, including transboundary
impacts:

The project has no significant environmental imgaa has no transboundary environmental impacts
thus there is no documentation on the analysies@g&nvironmental impacts.

D.2. If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all references sapport documentation of an environmental

The project activity is not considered to resulany significant environmental impacts.

SECTION E. Stakeholders’comments \

Ministry of Nature protection of RA (DNA), Ministrgf Trade and Economic of RA and Ministry of
Social Security of RA had adopted project idea.

E.1. Brief description how comments by local stakeholderhave been invited and compiled: \

The Declaration (10.03.2009) about Project actsitivas sent to host country’s DNA and UNFCCC
secretariat.

According to procedures of adoption of CDM projecfArmenia (Ministry of Nature protection decree
No0.474-N, 26 December, 2008) the PIN shall be stibchto DNA (Ministry of Nature protection) on a
voluntary basisand shall not be considered as a prerequisitedproval of a CDM project. Despite this
fact Project participants have submitted PIN ferapproval to DNA. The final decision on a CDM
project endorsement / approval is done by the D$eld on positive evaluation of two of key minigrie
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— Ministry of Trade and Economic of RA and MinistriySocial Security of RA. Therefore such three
Ministries are involved in Project evaluation prege

E.2. Summary of the comments received:

The project idea (PIN) was approved by DNA anduéger of Endorsement (LoE) was issued on
15.01.2010 No0.1/04.2/10026-10.

E.3. Report on how due account was taken of any commentsceived:

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

CONTACT INFORMATION ON PARTICIPANTS IN THE PROQJECT __ACTIVITY.

Organization:

Closed Joint Stock Company “Armruggash”

Street/P.O.Box:

Thilisskoe 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 curreagdtine leak detection and repair activities of
the Armrusgasprom

The second section explains how baseline leakssimmated and makes the argument that these
estimates provide a basis for conservative calicunatof emission reductions

Baseline emissions are derived from the prelimingggk rate measurements collected during
measurements, when 1054 valves have been measutedpaired.

Estimates of emission reductions in this PDD areetiaon leak rate measurements from project
implementation activities carried out as of Noveml2908 related to valves at regulator stations and
step-down stations in Armrusgasprom gas distrilousigstem.

Average leak rate for inspected valves with steokipg was 1.98 litres per minute (LPM). Applying
this rate for the entire population of valves wstem packing of Armrusgasprom gives an annual level
for the leaks of 15.093 million fiof gas. Converting this to G@quivalents using the factor 0.0007168
to convert one fhof CH, to one tonne of CHand taking into account that the global warmingeptal

of one tonne of CHlis 21 tonne of CO2-equivalents, the annual emissaye 227,200.73 tonnes of £0
equivalents. Over the entire crediting period ofyg@rs, emissions reduction from the project iseeigd
to equal 2,282,688.87 tonnes £&yuivalent.

It should be emphasized that ex ante calculatiobaskline emissions to assess emission reductons i
performed during the Project implementation.

1. Baseline inspection and maintenance activities

The Armrusgasprom pipeline system

Natural gas is typically delivered to customerotigh a pressurized pipeline. The main transmission
pipelines move millions of cubic meters of gas frgas production sites. The Armrusgasprom pipeline
operates a medium and low pressure gas distribusiiem with an annual gas throughput of
approximately 2.25 billion cubic meters (bcm).

The supply system covers 9,688.64 km (on 1 Jan2@®d®) of pipes with 4,398.22 km of this pipeline
situated within the cities and with 5,290.42 kmpgdeline situated outsidef the city limits. There are
436 regulator stations and 1,859 smaller scale-ci@m stations. In total they contain 15,286 valves
About 80% of the large stations and step downatatare found in countryside.

There are two main sources of leaks in the Armrsigigan network — cracks/breaks in the pipeline; and
leaks from components at regulator and step-doatiosss, most notably from valves with stem packing.
Because cracks and breaks occur randomly, the dneany and systematic method of controlling
leakage is to target leaks from regulator and dt®pn stations, which are in known locations and
number. Because it is extremely cost-ineffectivaurvey every meter of 9,688 km wrapped pipelme t
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locate breaks and cracks the only other alterndtiveeducing methane loss is to concentrate ormg@em
systematic appraisal, which means assessing valBgsreducing loss at these points there will be a
substantial reduction in GHG emissions.

Leak detection and repair

Part of the Armrusgasprom routine maintenancedak detection is to survey all of the valves witthia
city limits as well as in the countryside. Leakghin the city limits are more likely to be detected
because of the odour and/or knowledge of someictivat would likely cause leakage (as with some
type of construction or accident etc). Valves ledatvithin the city should according to the industry
standards be checked once a month. The portiomleés that leak outside the city is probably higher
than in the city.

Under existing practice, if a leak has been idedifit would be repaired by tightening of boltshy
replacing the sealant. The main material thatseduat valves is a gas pipeline packing consisifray
round twisted cord made of flax sodden with oibflsealant). The filling (oil) is about 35% - 60% o
total cord weight. The material loses containmarg tb pressure variations and under the influerfice o
weather changes. The cord is initially elastidoasg oil-saturated, and can fill all holes betweed
and valve walls. Eventually the cord dries out ius still vapor-proof until the rod is adjustechen
regulating the pressure. Then the packing requ@gisicing due to loss of its containment property.

2. Estimates of baseline emissions

Due to applied methodology, baseline emissionsdatermined as total leak volume that was detected
and repaired in the framework of project implem&ata This approach was chosen because of the
following issues.

Baseline emissions are hypothetical by their naagréney reflect situation that would never oc8g.it
is a ordinary practise to use some assumptiontima&® project baseline. First main assumptiora t
previous maintenance practice would continue ireabs of Kyoto project. As it was described above,
the main reasons for this are:
- that all losses are indirectly assigned to the @mtsumers so there is no financial incentives for
Armrusgasprom to reduce leaks, only safety condernseet industry standards;
- the cost of the project is too expensive for gasritution company in the framework of the
previous practise.

The second assumption was made in order to cornsideurrent volume of emissions in the system with
absence of measurement practise in gas distribgbompanies. It is obvious that the leak rate fa&r th
certain valves varies during the timeline and th&oally, the best way to consider leak rate isanisal
monitoring of each valve included in the projealiding leak volume measurement. Unfortunately only
leak detection without measurement is performedAbyrusgasprom in Armenia. In the frame of the
project single-shot leak measurement of all valwdstook about 6 months, so it is obvious thaitsit
impossible to monitor on-line leaks volumes at g\w&rtain valve.

To avoid this limitation the following approach wagplied. Gas distribution system was considered no
as a number of separate valves but as a wholensy&@lowing this approach we cannot and do not
trying to predict which valve would have leak anidvhat rate. However, using statistical approaath an
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methods we can state that the volume of leaksarsyistem should fluctuate near certain level. Tdsd
reason for this is that leak inspection is a camtirs process (the full circle of inspection is 1nthofor
valves). It is not possible to inspect and replivalves simultaneously. At every certain momening
valves are repaired and some valves start leaagingle-shot measurement should indicate thd leve
of leaks in the system.

It is necessary to say that the factors that imib@ethe volume of leaks in gas distribution systanesnot
precisely known and estimated, but potential védesbwhich could influence the average leak ratgsis
distribution system, are given below.

Summer temperatures. The Armenian gas pipelineevphcking material is round twisted cord
made of flax impregnated with wax oil. In summee thiax oil becomes less viscous, more mobile,
resulting in valve packing leaks and reductionhe effectiveness of the packing material. This
reportedly could happen within a month followingaé';

Winter temperatures. In the winter the wax oil legrsl and becomes brittle. Any movements in the
valves or associated piping can cause the packifrg¢ture and hence create leaks. This reportedly
happens within 3 months of repair, but could bea@m as one month after repair;

Local repair regime. There are variations in tigeur of leak detection and repair regimes between
the regions, in terms of the regularity of the iep&reportedly to be once or twice a year) or the
capacity to detect and repair leakbe local repair regime will also be dependent theovariables
such as weather, training, competence, etc;

Urban vs. rural valves. Reportedly urban valves amonitored and repaired more regularly,
(particularly at inlets to dwelling houses) thanalwalves;

Valve type. There are reportedly various differealve types and sizes across the regions. Each
region developed differently and therefore hasféewint profile of valves, and some valves are
reportedly more prone to leaking. In addition kedlom stand-alone valves which are allowed to
vent to atmosphere may not be as easily detectad tfeerefore repaired) as those in enclosed
structures which could accumulate;

Pressure variations. There are several differestesy operating pressures, and there would
expected to be significant differences in the numdned magnitude of leaks depending on the
pressure of gas in the pipeline.

Main of the mentioned factors can be explained dbase seasons changes (winter, spring, summer,
autumn), other factors of leak volume fluctuatioas be omitted as it is difficult to track theiflirence.

In simplified form leak volume fluctuations look &dlows:
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This trend is related to the following activitidgt are performed by gas distribution companies:

1.

2.

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

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

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

At the beginning of heating season two factors deidrapid increasing of leak volume in the
system:

All valves are regulated (valves rod are adjustedyder in increase pressure in the system;
Higher pressure in the system increases probabilikyaks.

In this short period (about 2-3 weeks), leaks aresered to be maximum.

5.

During next cycle of inspection leaks level bees slightly lower and then slightly fluctuate

around certain level till the end of the heatingssm.

Accordingly in order to represent conservative apph single-shot measurement should be done at the
period when leaks in the system should be lowar theerage leak rate in the system in the framewbrk
previous practice. All project works (baseline megament and repair works) were implemented in two
stages from November 7, 2008 till November 20, 2808 from July 7, 2009 till July 15, 2009 so they
match the period the leaks assume to be minimuis.dbvious that leaks in the gas distribution eyst

is a cycling even and situation repeats each ys@duwoae of the purpose of regular inspection isipedg
repair of the leaks that occur in the system. #vpus maintenance practice continues (includirnggus
of old-fashioned sealing materials) the leak rat¢he system will be at the same level during ¢iegli
period. Thereby total leaks volume that was meakuhering the project implementation can be
considered as a conservative estimation of leakd fer all crediting period (can be approximated 9
years).
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As applying conservative approach is very imporfantbaseline and project emissions estimation and
calculation (meaning that the calculated emissiteductions are likely to be lower than de-facto
emission reductions) the following points were usedmphasis the approach:

Regardless of the fact if any leaks had been d=temt not, all valves will be repaired. For this

certain project it means that about 75.2% of valviisbe repaired with zero emission assigned
to the project. This point continues logic of apmi when the systems as a whole but not
separate valve are considered.

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

manner; in fact they will be overestimated.

If during the monitoring the leak is detected fbe fpurpose of calculation the leak rate will be
assumed to stay constant from the date of previwpection and repair to the date of the latest
inspection. It is obvious that valve could not staaks just after it was repaired, the leak could
start any time between the previous inspectiontaadnost recent inspection. Moreover the leak
was likely to increase over the time due to weadimel pressure changes.

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

Annex 4

MONITORING INFORMATION

1. Procedures

As described in the PDD, all leaks from valves vii#l repaired during the second stage of project
implementation. Subsequently, the monitoring plahlve implemented to ensure that the integritytef
leak repairs is checked on a regular basis asfegbelow.

Monitoring for re-emerging leaks

1. Every component repaired under the CDM project wél inspected in the course of regular
inspections of the regulator stations by the reprtdives of Armrusgasprom in accordance with
Armenian Industry Standard IV-12.03.01-04. Regulator stations are inspecteckevery
month, maintenance operations once every six months

The teams to monitor repaired components will usteaors currently used by the regular
inspection teams (e.g. TPG-94M, DETESTO-RAS) artdlgic oxidation/thermal conductivity
detectors (Gasurveyor 500 Series) to spot any exginy leaks.

Data used to compile monitoring reports will only based on measurements with Gasurveyor
500 Series device, TPG-94M device or other devigh wreciseness not lower than that of
Gasurveyor 500 Series.
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2. The inspection teams will at the site record thieaf@umber, date and time and information on
zero or discovered leaks in special paper formshamd over the forms to the Project Manager.

3. In the event that the inspection teams detect aonhé@k (a leak that knowingly lower than the
lowest sensitivity threshold of High-Flow Samplerdacertainly cannot be measured by High-
Flow Sampler) they make a note in a special papend which will be handed over to the
Project Manager who compiles it in the databasethEBu those leaks will be conservatively
assumed to 1.4 litres per minute (the lowest sengithreshold of High-Flow Sampler). There
is no need to repair such type of leaks using Gevebecause to taunt bolts will be more than
enough to eliminate a micro leak. During preliminanonitoring few micro leaks have been
found and in all cases they were connected withenough compressing of Gore Tex sealant in
the sealant chamber (it is necessary by technalofjiter reaching the necessary level of
compressing all micro leaks were eliminated.

4. In the event that the inspection teams detect k, lgeey will immediately notify the CDM
monitoring team which will conduct the proceduresaibed below for repair of re-emerging
leaks. Leak detection and measurement may not happéhe same day, because the Hi-Flow
Sampler is operated by smaller number of stafh&diand certified in use of the equipment.

Repair of re-emerging leaks

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

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

3. The leak will then be repaired by the CDM monitgrieam.

4. Once the leak has been repaired, the component baillinspected again using catalytic
oxidation/thermal conductivity detectors to enstirat the repair has been effective. A digital

photo will be taken of the component, serial numbaed the detector read out.

5. All information on these events will be recordedaigpecial 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 teeidify, measure and repair the leaks in order to
establish the project baseline and to ensure effigiepair of all re-emerging leaks. The team héile
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been trained by specialist from company which has@propriate licence and will be contracted by the
investor.

As stated above, also the regular inspection tegfmgmrusgasprom are involved in the CDM project
and they take care of regular monitoring of theanegal components.

Company which has an appropriate licence and wiltdntracted by the investor will take respongipili
for the implementation of the monitoring plan amngervision of Armrusgasprom implementation of the
monitoring plan.

At Armrusgasprom, the person responsible for theral monitoring plan implementation is Mr. A.
Ovsipyan, Deputy General Director — Chief Engineer.

Calibration

An important part of the use of the Hi-Flow Sampteto check the proper functioning and calibratdn
the equipment. Calibration Kits and spare part kite delivered with Hi-Flow Sampler package
purchased for use in Armenia.

Procedures for checks and calibration of the HisFkampler follow the procedures defined by the
technology provider, including:
Every day before use the Hi-Flow sample is checkitd a standard gas balloon with a preset
percentage of methane concentration (one from reidn kit). With indication of errors
(deviation of more than 10%) that Hi-Flow Samplarstnbe recalibrated.
Every month the Hi-Flow Sample will be recalibrateith all balloons from calibration kit and
performed by certified staff from Armrusgasprom.

The manufacturer of the leak detector (Heath Gasgor series) requires the device to be calibrated
least once every year under normal operating camdit Armrusgasprom will institute calibration
validity of the detectors at least once every waadlowing the same procedures as for the Hi-Flow
Sampler.

Armrusgasprom will keep all records of calibratiarspecial paper and electronic forms.

Monitoring data, quality assurance and correctivetson

Armrusgasprom will keep the investor informed abmatgress in monitoring and repairs of re-emerging
leaks. Armrusgasprom will forward data collectediniy monitoring activities on a regular (at minimum
monthly) basis to the investor, who will review ttlata. Prior to dispatch of data it is presentad f
review and approval by the Chief Engineer in Arngagprom.

The quality assurance measures include procedwesandle and correct non-conformities in
implementation of the Monitoring Plan. In case snoh-conformities are observed:
An analysis of the nonconformities and its causdidw carried out immediately.
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The management of Armrusgasprom will make a detjsioconsultation with the investor and a
company hired by the investor, on appropriate @bire actions to eliminate the non-conformity
and its causes.

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

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

3. Data storage

The inspection and CDM monitoring teams are fillingspecial paper forms at the sites and hand over
the forms to the Chief Engineer in Armrusgasproire Thief 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) hat to the investor and a company hired by the
investor on a regular basis.

The investor and a company hired by the investdroairy out additional quality assurance of the¢aga
arrange the storage of data in physical and eleictdatabases.

The databases established will include the follgwirformation:

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 hyamisation responsible for the project monitoring.
The investor and a company hired by the invesiiirestablish procedures to prevent from accidenta
loss of data due to human errors, fire etc. andemagular backups of the files.



