@‘Pj JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT - Version 01 e
\
794/ R ’

Joint Implementation Supervisory Committee page 1

JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM
Version 01 - in effect as of: 15 June 2006

CONTENTS

A. General description of the_project
B. Baseline
C Duration of the_projectcrediting period
D Monitoring plan
E. Estimation of greenhouse gas emission redugtion
F. Environmental impacts
G. ‘Stakeholdet£omments

Annexes

Annex 1: Contact information on project particifg

Annex 2: Baselinenformation

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT - Version 01
\ Yy
S

Joint Implementation Supervisory Committee page 2

‘ SECTION A. General description of the project ‘

\ A.l Title of the project: \

Methane Emissions Avoidance in Tula gas distributietwork.
PDD version 1.0
December 3, 2006

\ A.2.  Description of the_project

The purpose of the project is to improve the intggof Tula regional gas distribution network via
reducing leakage of methane from the system. Thiks be accomplished by activities that detect,
measure and repair leakages at gas regulatorrgatidhe natural gas system operated by the compan
Tulaoblgaz. Leaks are potentially found in flangede fittings, pipe thread connectors, block vajve
regulators, plug valves and pressure relief val¥é®gre are also leaks from fractured parts of mpsl
which are not covered by this project. Current ficas only result in temporary leak reductions from
larger leaks, due to the inadequacy of repair rizdéeand practises, as further described in B.2 and
Annex 2. Current inspection and repair activities motivated by safety concerns and not by loss of
natural gas as a valuable resource or by its defttiah effect on the environment.

As part of the project, all sites are inspected léatks from all standardised components (valves and
flanges). Any leak detected will be measured, medrand repaired, using Gore-Tex joint sealant and
valve stem packing. Due to the climatic conditionsTula, project activities can only be performed
during a period from about mid April to mid NovembeThe leak detection and repair work began in
May 2006, and is planned to be concluded in SepteiBictober 2007. If leaks re-emerge those leaks
will be measured and repaired again. This will baedin conjunction with the monitoring plan of thie
project. In addition, Tulaoblgaz will get accustahte the use of more advanced leak detection guadrre
practices for the benefit also of its regular leapection and maintenance activities on a perntarasis
beyond the crediting period of this project.

In addition to the reduction in greenhouse gas (EGelGissions, the project will have important areifl
benefits such as conservation of natural gas tdémefit of end users of gas, health effects dutheo
elimination of asbestos as a repair material, lavads of accidents related to gas leaks and dissgion

of modern technology related to leak detection r@méir as well as improved measurement practidles, a
of which have great replication potential throughBussia.

! This timing may vary and could be as late as mikdnber. The timing is determined by the occureanfc3
consecutive 24 hour periods of below zero weather.
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\ A.3.  Project participants:

Please indicate if the

Party involved® Legal entity grg@gt_ga_tr_t@mar@&s Party wishes to lqe
applicable) considered as project
participant(Yes/No)
Russian Federation- Host Party * 0OJSC Rosgazifikatsiya No

» Centergazservice-opt, LLC
* 0OJSC Tulaoblgaz

To be determined e Russian Carbon Fund No

The project is developed by Russian Carbon Fumgijvate company engaged in development of Joint
Implementation (JI) projects. Tulaoblgaz, operades owns the distribution gas system in the Tula
Oblast except from parts of the gas distributiosteyn within Tula city itself, which are owned and
operated by Tulagorgaz and which are not includethis project. Tulaoblgaz is majority-owned by
Rosgazifikatsiya, which is a state owned companthvd mandate to operate about 30% of gas
distribution systems in Russia. For the purposega$ leak reduction projects a subsidiary of
Rosgazifikasiya, Centergazservice-opt, has beeabledted to coordinate the project activities.
Tulaoblgaz will under supervision of Centergazssevopt be responsible for implementation of leak
reduction activities under the project and monitgrof project emissions. ECON Carbon a.s. has been
retained as technical advisor and has developed iz

Russian Carbon Fund is investor and has contratitialto emission reductions resulting from the
project. Russian Carbon Fund is the only projectigpant in the meaning that no other party haag
in the distribution of the credits.

This PDD has been developed on the basis of the PBIBthane Emission Avoidance in Kursk Gas
Distribution Network”) for a similar JI project irthe Kursk region. DNV finalized provisional
determination of the project in May, 2006.

\ A.4.  Technical description of the project \

\ A.4.1. Location of the project \

The project is conducted for the gas distributiebwork of Tulaoblgaz which is located throughouwd th
Tula Oblast of the Russian Federation except frioencity of Tula. Therefore the project encompasses
the entire oblast apart from the gas distributigstesm in the city of Tula operated by Tulagorgaz.

\ A4.1.1. Host Party(ies): \

The Russian Federation.

\ A4.1.2. Region/State/Province etc.: \
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Tulaoblgaz supplies end users of gas in the Tulleglin the Russian Federation. The Tula Oblast is
situated in north central European Russia, bordeha Moscow region to the north-east.

The population of the Tula Oblast is 1 815 000artsa 25.7 thousand sq. km.

Moskovskaya oblast

b

= 1 ASILOE
ol ula

# Suvoroy » Bolokhoye

Shekipo; Novomoskovsk

eLipki *Lonskoy,

*Bovetsk Kimovsh

4 Belev o Plavsk imovsk

Tulskaya oblast

- Kaluzhskaya oblast

Orlovskaya oblast - Lipotskaya oblast

A.4.1.3. City/Town/Community etc:

Tulaoblgaz is the sole provider of natural gasiierentire Tula Oblast , except for the city of&,wdnd
thus the project encompasses the whole Oblashbyarts of gas distribution system within Tulg cit
not operated by Tulagoblgaz.

A.4.1.4. Detail of physical location, includingnformation allowing the
unique identification of the project (maximum one page):

Tulaoblgaz operates a medium and low pressureigaibdtion system with an annual gas throughput in
the range of 3.2-3.7 BCM in recent three years. Jingply network covers about 9,000 km of pipes,
including components at 1.2 MPa, 0.6 MPa, 0.3 MRd Bbw pressure pipes to final residential
consumers. Stepping down of pressure takes plase-oalled gas distributions points, of which thare

920 within the physical boundary of the projectwadl as in cabinet type distribution points of wini
there are 1,590 within the project boundary. Initaltl to these 2,520 distribution points, which etuer
contain approximately 11,005 valves, the projecyets stand-alone valves. Number of stand-alone
valves is approximatelyl1,935. Total number of gahis thus 22,940. Total number of flanges is
estimated to be 62,008. The project does not ircludderground valves and flanges as the adopted
monitoring procedures for this JI project can neiroplemented for underground installations.
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Figure 1 Sketch of pipeline network, Tulaoblgaz
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A.4.2. Technology(ies) to be employed, or meassr@perations or actions to be

The JI project activity includes detection, meamart and repair of methane leaks from remote, stand
alone valves and from flanges and valves at thedgdsbution points and the cabinet type distribuoit
points of the Tulaoblgaz gas distribution netwokleak repair is conducted by replacement with
improved sealing material. The project is one ofesal similar projects in preparation or under
development by Russian Carbon Fund in collaboratiith Rosgazifikatsiya and Centergazservice-opt.
State of the art technologies have been purchasethé purpose of conducting reliable detection of
leaks, accurate measurements of leak rates aneivaunidurable leak repair. Further, a program lesenb
initiated to train local staff of the gas distritmt companies in use of the technology and related
procedures established by the JI project activity.

The Jl project activity and the application of thew technology and equipment can be separated into
four categories as shown in Figure 2:
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Figure 2 Project activities

JI Project Category Equipment/technology

Catalytic oxidation /

EEEIK Glsiasien Thermal conductivity detectors

{
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Measurement of leak Da— Hi-Flow Sampler
o * ) (& J
4 N\ 4 N\
Leak repair DaE— Gore-Tex Sealants
- J - J

Leaks are detected using catalytic oxidation/théroaductivity detectors (Heath Gasurveyor 3-5@® s
www.heathus.coin

Each component (valves or flanges) with leaks beltagged with a unique serial number. The negesta

is to measure the leak rate by use of a Hi-Flow @am The Hi-Flow Sampler makes leak rate
measurements with the same accuracy as enclos@wsursenents but at a speed approaching that of a
leak detection screening instrument. The Hi-FlovmBlar 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 aiarstref the high flow system. The Hi-Flow Sampler
essentially performs an enclosure measurement tisentiow regime induced by the sampler instead of
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 inquftom 1997, most notably by Enron. The Hi-Flow
samples differs from organic vapour analyzers (O¥A{§l other measurement tools in that it provides a
direct volumetric measurement of methane flowirgrfra leak. It is also faster to use and much more
accurate. A series of experiments have been coeduot validate the results of the Hi-Flow Sampler.
Typical results from laboratory tests shows an ayerdifference between metered leaks (with rot@met
and the Hi-Flow Sampler of 3-4% and with maximurffesdlences to be slightly above 10%. This is
considerably more accurate than with OVA and siméquipment, let alone the equipment currently
being used in Tula and other parts of Ruésia.

Leaks from valves will be repaired using Gore-Tekve stem packing. This material is a pliable,-self
lubricating packing that eliminate stem wear witlrable effects. The continuous-length packing ltssta
easily and forms a cohesive cylinder when comptesséminating the need to cut and form rings. In
most cases it is not necessary to remove the Vedwne service, and no re-assembly is required. Once
installed, a slight turn on the gland nut is adl thaintenance that is usually required. The matwfacof

2 Further information on the development and usth@Hi-Flow Sampler is found drttp://www.epa.gov/gasstar/
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Gore-Tex valve stem packing declares the equipteemave been in service for years in severe opgrati
conditions without faults, and the manufacturerrgotees that the stem packing will be replaced free
should it fail, provided that it has been instalpgdperly in a sound valve.

Flanges will be repaired using a Gore-Tex jointa®a which is also inferior to currently used niate
albeit much more expensive (up to 20 times) asoied ex valve stem packing.

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

The team to monitor repaired components will ugedatalytic oxidation/thermal conductivity detestor
to spot any re-emerging leaks. Re-emerging lea&stla@n measured by the High-Flow Sampler and
repaired again. Both the leak detector and theldliSampler have a display showing whether theee is
leak and the leak rate (in the case of the Hi-FBasnpler). Digital photographs are taken of thipldig
information together with a time stamp, and alsovshg the serial number of the monitored/repaired
component. The information is written down at tipetsand later compiled in a database (see Annex 3
Monitoring Plan).

A.4.3. Brief explanation of how the anthropogenic emissianof anthropogenic greenhouse
gas(GHGs) by sources are to be reduced by the propos@tiproject, including why the emission
reductions would not occur in the absence of the pposed project taking into account national
and/or sectoral policies and circumstances:

The project reduces anthropogenic GHG emissionthéynear elimination of methane emissions from
stand alone valves and from flanges and valvesasitdistribution points and cabinet type distribatio
points in the gas distribution system operated ladblgaz.

With current practise repaired leaks typically neeege, due to the poor quality of sealing matefiak
predominant material used currently for valves gaaking consisting of a round twisted cord made of
flax sodden with oil, graphite and asbestos. Theera loses containment after pressure variatsn
changes in weather conditions. For flanges elasiicand gasoline resistant rubber and paronite
(compressed asbestos gaskets) are used.

The JI project activity offers a comprehensive paogme for inspection and detection of leaks from
valves and flanges. By use of catalytic oxidatioerinal conductivity detectors practically all ledksm
these valves and flanges will be traced and meddwyréhe Hi-Flow Sampler. The Gore-Tex joint sealan
and valve stem packing provide durable eliminatibrihe leaks. It is therefore expected that emissio
reductions will be equal or close to the level ek-aGnte) measured leaks, although monitoring will
establish whether repairs have been effective.

The gas distribution company has no financial bieriefm reducing methane leakages. The company
does not purchase and sell the gas, but is meagdiylyy the volume of gas distributed, as measutréukea
inlet stations. There are no legal requirements finahibit gas leaks, but emissions of methane are
subject to a pollution tax. This pollution tax he® levels: 50 roubles are paid per ton below aghold

of 0.6% of the gas transported in the system, wisctonsidered “normal”. Above the threshold, 250
roubles should be paid.

The pollution tax is paid by the gas distributioompany to the state, as the distribution company is
responsible for the leaks. However, the gas digioh company is reimbursed by the gas supplier
company for the pollution tax for any gas lost etbe threshold. For reductions of emissions alibge
0.6% threshold, the gas distribution company cahlkbretically have direct financial benefits from
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reducing emissions provided that this tax was cigffitly high to induce improved detection and repai
practices.

However, Tulaoblgaz does not pay this higher taxemissions are always considered by regulation
authorities to be below the threshold. One reasdhat emissions are not measured, because néither
regulating authorities nor gas distribution companihave sufficient measurement equipment to
determine the emissions volume (in absence of ltieoject). In actual fact, gas distribution comijesn
might have a direct disincentive to start measuteaks, because they could prove to be higher than
stipulated emissions.

Therefore the current procedures in Tulaoblgaz,civhéare common practice by gas distribution
companies in the Russian Federation, are on deteatid repair of gas leaks that represent a safity
The quality of current detection and repair pragiss, however, inferior to what will be acquiretda
used for this JI project. The “additionality” argants are further developed in section B.2 below.

Picture 1 Repair of valves

Picture 2 Old sealant
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Emission reductions are established by subtraetmigsions after project implementation from emissio

in the baseline scenario. No emissions outsideptiogect boundaries need to be accounted for (see
section E.2). Baseline emissions are only knownnmeeks are detected and measured prior to repair.
Project emissions are known when repaired leaksmameitored. In most cases repaired flanges and
valves are expected to show no leaks, but if tleeyedemerge, leaks will be measured and accounted f
in the monitoring reports.

Because leak rates are only measured during prioppbémentation, estimates of emission reductions i
this PDD are based on leak rate measurements freample of valves and flanges conducted at gas
distribution points, cabinet type of gas distribatipoints and stand alone valves in Tulaoblgaz gas
distribution system.

Table 1 provides information on the sample which been applied for estimating baseline emissions in
this JI project.

Measured average leak rates for the sample of vawel flanges shown in Table 1 are 3.7 litres per
minute (LPM) for valves and 0.3 LPM for flanges. phying these rates for the entire population of
valves and flanges of Tulaoblgaz gives an annwal fer the leaks of 54.8 million fof gas. Converting
this to CQ equivalents using the factor 0.0007168 to conuag m of CH, to one tonne of CHand
taking into account that the global warming po@nwof one tonne of CHis 21 tonnes of CO
equivalents, the annual baseline emissions ar@824onnes of CPequivalents as shown in Table 1.
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Table 1 Estimates on baseline emissions.

Component Number of Components Leak Estimates
Total Insample With Leaksin LPM(*) Methane Methane
sample in sample Emissions Emissions
me/year tCO.elyear
Valves 22,94Q 653 113 | 17.3% | 3.7 44,767,062673,870
Flanges 62,006| 1,700 21 1.2% 0.3 9,988,367 | 150,353
Total 84,948| 2,353 134 | 5.7% 1.3 54,755,429824,223

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

From the estimates of baseline emissions, 824,223t CQ equivalents per annum, possible project
emissions, due to re-emerging leaks, need to bentak to account in order to arrive at estimates of
emissions reductions. Currently no data exist anftbquency and scale of repair failures. It iseher

assumed that such occurrences imply that emissiahtions are 96% of baseline emissions, or 791,25
tonnes CQ equivalents per annum. The emissions reductiomslaown in Table 2. The reductions for

2006 and 2007 are less than the annual averagkefqreriod 2008 to 2012, since repairs are conducte
and become effective during the period from 2ndigu&006 to 3rd quarter 2007.
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Table 2 Estimated emissions reductions

Years
Length of the crediting_period 10
Estimate of annual emission reductions in
Year -
tonnes of CQ equivalent
2008 791,000
2009 791,000
2010 791,000
2011 791,000
2012 791,000
2013 791,000
2014 791,000
2015 791,000
2016 791,000
2017 791,000
Total estimated emission reductions over the 7,910,000
crediting period (tonnes of G@quivalent)
Annual average of emission reductions over the 791,000
crediting period (tonnes of G@quivalent)

\ A.5.  Project approval by the Parties involved: \

Approvals by the Russian and other annex B courigal Points are pending.

SECTION B. Basgeline |

\ B.1. Description and justification of the baselinehosen: \

It has been chosen here to apply a baseline andaring methodology developed in conjunction with a
CDM project development activity in Moldova and epyged by the CDM Executive Board in July 2005
as AM0023 (“Leak reduction from natural gas pipelfrom compressor or gate stations” available at
http://cdm.unfccc.int

AMO0023 lists three conditions for applicability gtbe are:

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

2. Where leaks can be identified and accurately medsur
3. Where a monitoring system can be put in place sn@nleaks repaired remain efficient.

This project meets all these conditions.
Concerning thefirst condition the gas pipeline operator, Tulaoblgaz, conduspestions for leak

detection more often than required by regulatids.léak detection and repair activities are pritgari
motivated by safety concerns and based on expmusatio where the weak points may be found
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according to experience, however, without the pilitsi of measuring the size of leak rate. Lack of
modern leak detection and measurement equipmeniesnihat a systematic and effective leak repair
programme cannot be performed.

Concerning thesecond conditionthe purchase of leak detection and leak measunteguipment
(Section A.4.2.) and surveys of leak rates (TableSéction A.4.3.1.) have demonstrated that by
application of modern technology and practicesdezin be identified and accurately measured.

Concerning thehird condition the introduction of procedures, a comprehensatalzthse and supporting
equipment will ensure reliable monitoring of repdileaks, and detection of any re-emerging le&@ese (
Monitoring Plan Annex 3). Further, training of ldctaff and procedures of quality assurance wiitea
than the monitoring is performed according to tlaap

AMO0023 also states that the methodology is applecebproject activities that reduce leaks in naitgas
long-distance transmission systerii$ie methodology was developed to support a PDDgés leak
reduction from a long distance (high pressure)lpipesystem in Moldova. The project presented & th
present PDD is &w pressure gas distribution systeHowever AM0023 does not contain any features
that make it less applicable to low pressure pigetiystems. Further, technical and commercial iomst

of the pipeline operator Tulaoblgaz are relevart applicable to the functions described in AM0023.
The application of the methodology to this projémitows directly from the outline of the AM0023
methodology.

Baseline scenario
Only two scenarios are considered plausible andilbeealternatives as a baseline:

1. continuation of the current leak detection and tesiance practices; and
2. the proposed project not implemented as a JI projec

AMO0023 is only applicable if alternative (1) is thwst likely baseline scenario. The arguments aéem
in this PDD that the continuation of the currerdkedetection and maintenance practices is the most
likely course of action in absence of the projaetice being the baseline scenario.

Emission reductions

Determination of emission reductions of the projidtows the approach presented in AM0023 by
estimating reductions ex-ante and subsequently gdgtermination of emission reductions ex-post.

The level of emission reductions is as per AM0OO&&dmined in the following steps:

1. The current practise of leak detection and remanldscribed. Clear and transparent criteria are
established to identify whether the detection aphir of a leak would also have occurred in the
absence of the project

The time schedule for replacement of equipmertténatbsence of the project are determined
Data on leaks is collected during project impleragah

The functioning of the repair is checked during liempentation

Emission reductions are calculated ex-post basathtancollection in the previous steps

arwN

The adaptation of these steps to this JI projedessribed in the following.
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Step 1 Current practise of leak detection and repai

AMO0023 states that “Only those types of leaks Hratnot detected and repaired under current peactis
are considered in the calculation of emission rédns”. Our interpretation of this statement istthia
does not exclude components that have been subjegpair or might be subject to repair in the base
scenario. We find it appropriate to include emissieductions also from components where baseline
repairs were conducted because maintenance and empities of the baseline scenario are very
different from those of the project in the use aitemial and hence in their effectiveness/durabilltiye
baseline repairs use material with only temporaaklprevention whereas the Gore Tex material used i
the JI project provides durable leak eliminationr B more detailed explanation see section B.4 and
Annex 2.

Step 2 The time schedule for replacement

This step is considered not to be required for finigject. Currently valves and flanges leaks are
addressed by repairs of sealing material as destrib this PDD (see Annex A), whereas valves
themselves are replaced only in event of identificeof valve brake/crack. Expected operationaitiifie

of valves is 40 years and there exist no prevemimacement programme as valves are replaced as
required — and for safety reasons - if it is bedevthat detected leaks are occurring from valves
brake/cracks. However, due to poor flexibility athe fast deterioration of sealing material used rwhe
installing new valves to replace broken valves tffers only temporary leak prevention.

Step 3 Leak data collected during project implemergtion

Step 3 will be organised in conjunction with theai activities of all flanges and valves covergdie
project. Leak detection will be carried out by wecatalytic oxidation/thermal conductivity detecto
Valves and flanges will be repaired once the lesik has been measured. A Hi-Flow Sampler will be
used for leak rate measurements. The Hi-Flow Sample measure leaks at two different flow rates,
saving each measurement in the Hi-Flow Sampleghdfmeasurements differ by more than 10%, there
might be some human error, and a new set of measuits will be made after the team has repositioned
itself. The lower of the two numbers will be writtelown, and used as the baseline emissions rate (se
Monitoring Plan, Annex 3). After the repair, a nézak detection measurement will be carried out to
ensure that the leak was properly repaired, arehjiired additional repairs will be made until nother
leaks can be detected. If leaks can not be elimihaemaining leaks will be measured and recorded.

Data to be collected will be included in the monitg reports. All data is stored in a database.hEac
monitoring report will include complete informatifmom this database. See Annex 3 for more details.

Step 4 Checking the functioning of the repair durirg implementation

Step 4 is the monitoring of emissions during theqmt to check for re-emerging leaks. The monirin
plan for this project covers all valves and flantfest have been subject to repair. This is donadeyof

the same leak detection equipment as during theifispection before (the first) repair. For congras
where no re-emerging leaks can be found, emisdirons that component are taken to be zero for the
entire period since the last inspection/monitorifr@r components were a leak is found to have re-
emerged, the leak rate is measured by use of the saeasurement equipment as in the initial survey
(Hi-Flow Samplers). This leak rate is assumed tweh@mained at the same level since the day difeer t
last project repair of the valve, or after monigriof the repaired leak which ever is most recéhis is
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consistent with the principles set in AM0023. Sleaks will be repaired again followed by new leak
measurements.

Data to be collected will be included in the pergoghonitoring reports. All data is stored in a deise.
Each monitoring report will include complete infation from this database. See Annex 3 for more
details.

Step 5 Calculation of emissions reductions

Emissions reductions from the project are deterthasethe difference between emissions measured prio
to the repair (Step 3) and after the repair (Stepgthe (hypothetical) case of after-repair etioiss
being larger than measured before-repair emissitregs,component in question will have a negative
emissions reduction. In other words, the methodobldlpws for project emissions to exceed emissions
the baseline scenario.

D

B.2.  Description of how the anthropogenic emissionsf GHG by sources are reduced below thos
that would have occurred in the absence of the Jlrpject:

As prescribed in AM0023 the "Tool for the demonstraand assessment of additionality" agreed by the
Executive BoardCDM Additionality Tooly are used to demonstrate additionality of the jtoje

Step 0 — Preliminary screening based on the stgudizte of the project
Not relevant for Jl.
Step 1 — Identification of alternatives to the piajconsistent with current laws and regulation
Sub-step 1a Define alternatives to the projectvégti
Only two scenarios are considered plausible andilbeealternatives as a baseline:
Alternative 1: Continuation of the current leaket#ion and maintenance practices.
Alternative 2: The proposed project not implemerged Jl project
Alternative 1: Continuation of current leak detenteind maintenance practise is the least costrofiiio
Tulaoblgaz. The current repair of leaks using gitaphnd other material is the least-cost method of
repairing leaks but is technically inferior to ugi@oretex. However given Tulaoblgaz’ financial ation

the continued use of graphite is the preferredbopti

Alternative 2: In accordance with AM0023, as pdrthe identification of candidate baseline scermiio
should be determingdif similar efforts have been made or are expediede made to reduce methane

% For full description visihttp://cdm.unfcce.int/EB/Meetings/016/eb16repant..pd
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leaks from key components such as unit valves, blmmn valves, rod packings and pressure relief
valves, using similar capable leak detection andasueement technologies as described in this
methodology’ The answer to this question is “no”. Tulaoblgaesl not have incentives or the means to
undertake the efforts of this project in the absesic]l support (see sub-step 1b, step 2 and dvepo®).

The proposed project provides additional costddak detection and measurement equipment, formrepai
material and for training of staff. The gas diaitibn company has no incentives to conduct the here
proposed JI project activity or “similar effortsbsent the Jl-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 credible alternative to this JI projectidtt is
alternative 1.

Sub-step 1b. Enforcement of applicable laws andletipns

Alternative 1: Continuation of current leak detentand maintenance practices are in complianceallith
applicable laws and regulation. Gas leaks are nohilpited by law. Regulations prescribe only the
frequency by which gas distribution companies sth@alrry out inspections of installations to defect
leaks. The current leak detection practice cardgetliby Tulaoblgaz is compliant with this regulation
Enforcement is made up by annual spot checks byetienal technical inspection company acting on
behalf of the state.

Alternative 2: The present routine leak detectisagpamme of Tulaoblgaz will continue to exist in
parallel with the introduction of more advancedkledetection and measurements and durable leak
prevention measures, as offered by this projectoAdingly, alternative 2 would also be complianthwi
the existing regulatory requirements to leak inpacof distribution points as well as any othdevant
requirements.

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

As the project generates no financial or econoricefits other than the JI related income, the smpl
cost analysis is uséd in accordance with the additionality tool - teteérmine that the proposed project
activity is the economically less attractive altgime without the JI benefits.

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

The project activity involves additional costs tbet continuation of current leak detection and
maintenance activities. The additional costs irdue to the advanced leak detection and measurement
equipment and due to the repair material whichpigreximately ten times more expensive than the
domestically manufactured material currently baisgd. Moreover, additional costs incur due to ingin

*In accordance with the CDM Executive Board'’s “Témi the demonstration and assessment of addittgnal
(version 2), 28 November 2005.”
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of staff. In particular, substantial training isquired in using the advanced leak detection and
measurement equipment.

Tulaoblgaz do not have any direct economic bendéfim the leak reductions achieved through the

project. Tulaoblgaz is a provider of transport sms for the gas supplied from JSC Gasprom to final

consumers. JSC Gasprom is the supplier of gas tharhigh pressure gas pipeline and has meters to
determine the amount of gas entering the Tulaoldgambution system.

According to Government regulatiofe 162 issued % February 1998, JSC Gasprom can charge end use
consumers (i.e. not Tulaoblgaz but the final ustnsjhe gas metered at the exit of the high presgas
pipeline minus a 0.6% stipulated loss, as “allowalds volume losses”. Since Tulaoblgaz is only faid

the transport volume of gas, metered when it ertergas system, there is no benefit to Tulaobfgaz
reducing distribution losses exceeding 0.6%. tirly the end users of gas who will benefit fromueed
losses to the extent that they currently pay foigaer volume of gas than what is actually delidere

State Regulatiotve 344 issued 12June 2003 set a pollution tax on 225 pollutionssahces, of which
one is methane. The tax rate for methane pollutias equal to 50 rub (appr. $ 1.75) per 1 tCfelr
emission within fixed limits (established case-lage by tax authorities) and 250 rub. per 14Cibpr.
$ 8.75) if pollution is over fixed limits. It is fabelow the price for natural gas even in the ddimes
market (approximately $ 43.5 taking into accouat #hton of CHis equal to 1.45 thnd. $n

The pollution tax for leaks up to the thresholddd@% is paid by Tulaoblgaz. The tax is then reirsbdr
Tulaoblgaz by the gas supplier company, who evédlgtymsses this cost onto gas consumers as a
specified amount for the pollution tax in addititngas consumption. Reductions of emissions that ta
place below the threshold do not affect the finanisalance of the gas distribution company in aay w
increases or decreases in the pollution tax arellyhoatched by increases or decreases in the
reimbursement from the gas supplier company. Inciie Tulaoblgaz should cover the pollution tax fo
gas leaks above the 0.6% threshold. However tkis teurrently not collected because:

« Neither the regulating authority nor companies haudficient measurement practices to
determine pollution volume.

* No pollution emission limits are established. ltquees solid data based on pollution
measurement of all pollutants in all spheres ahdeglions of the Russian Federation. As no
pollution measurements are being conducted at préiswill take a long time to compile this
database.

¢ There is no methodology to calculate the volumpadution emission.

In summary, Tulaoblgaz is currently not faced veitty financial penalty from the pollution tax anchbe
no financial gain is made in terms of less taxafrem reduced leaks. Enforcement of State Regudatio
Ne 344 and issuance of any new regulation that nafflect additionality will be monitored (see Annex 3
Monitoring Plan).

As leak reduction do not in any case generate aaganic benefits to the gas distribution company an
as this JlI project activity does not generate aocgnemic benefits to the project owners (project
developer) other than the JI benefits, it is cotetlithat the JI project activity absent the Jl-fienes not
financial attractive and thus faces investmentiberrabsence the JI benefits.

In accordance with the additionality tool of the KExecutive Board and with the AM0023, the next
step in determination of the additionality of tBlgroject is Step 4.
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Result: Pass
Step 4 - Common Practice
Sub-step 4a Analyze other activities similar topghgposed project activity

The lack of financial incentives described undeps2 is not only relevant to Tulaoblgaz but prentle
throughout the low pressure gas distribution systeRussia. For this reason the approach takeeak |
detection and repair presented as the baselinasceaf this project is common practice in Russia.

By and large the same leak detection devices @slmare used throughout Russia and the use oirrepa
material to reduce leaks differs little from regitm region. Equipment to measure leak rates is not
available to any gas distribution company in Ruysaial repair material used are normally either lgjtap

or asbestos.

The project involves the use of advanced leak tieteand measurement practises and equipment. Such
equipment and practises are relatively new and yebtused on a broad scale internationally, see
http://www.epa.gov/gasstaiimilar projects to this project are under pratian or development by the
Russian Carbon Fund. These projects by the RusS§larbon Fund introduce the catalytic
oxidation/thermal conductivity detectors and a MiviF Sampler to identify and measure gas leaks in
Russia The project requires not only the purchase of rblevant equipment but also training of
Tulaoblgaz staff to operate it.

It is the prospect of JI financing that has enaltfedproject developer to make preparation of this
project as well as of similar projects. This inasdhe purchase of one Hi-Flow Sampler, missiorsrby
international expert to undertake sample leak deteaneasurements and repairs and the initiatitrgi
of local staff. Thus, it is believed that any sinihctivities to this JI project are being devetbpad
implemented in the Russian Federation in expectatideing offered benefits under Jl.

Result: Pass
Step 5 — Impact of JI Registration

The expected income from the sale of AAUs and ERUar the project developer the only source of
revenues from the project. Without these revenieptojects developer would not have the means to
undertake the activities of the project.

Result: Pass

B.3.  Description of how the definition of the projet boundary is applied to the project \

The physical boundary of this project is the gasritiution points, the cabinet type distributiomsnps as

well as remote, stand-alone valves operated byobldaz, some 2,510 sites in total. The projectuides

only emissions of methane from valves and flangabese sites and does not encompass pipeline leaks
or emissions from regular operation of the engioesther equipment (e.g. combustion or flaring).
Therefore the boundary of the project is the sasrthat set in AM0023.
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The baseline scenario represents a continuatitmeafurrent program for leak detection and mainieaa
of Tulaoblgaz. Various leak detection devices a&dy but primarily in relation to inspection of glijpes

in accordance with Industry Standard OCT 153-3%38-P003, which prescribes the frequency at which
pipelines should be inspected.

According to industry standards (No. 153-39.3-0903) inspection should be carried out once a month
at distribution points (i.e. at gas distributiorimie and cabinet type distribution points) withities and

once every six months outside cities. For safetigoas — and based on expectations to where the weak
points are to be found, inspections are curreralyied out more often than required by law. If leake
detected, repair by means of sealing material isechout immediately unless repair requires the tpa

be shut off.

The main material that is used at the valves iasagpeline packing consisting of a round twistertic
made of flax soaked with oil, graphite and asbesldds material loses containment after pressure
variations and under the influence of changing heatinitially the cord is elastic due to the aihd the
cord fills all holes between rod and valve wall§teA some period of time (approximately 1-2 months)
the cord dries out. It is still vapour-proof urtie rod is adjusted when regulating pressure. Afftie; the
packing needs to be replaced because it will IEakther details of baseline practices and estimattes
baseline emissions are presented in Annex 2. ThigeA has been prepared in October 2006 by Torleif
Haugland of ECON Carbon.

The actual leak reduction cannot be measured foréasons:

* Detection of leaks are not done continuously buy @nth certain time intervals as described in
the Monitoring Plan (Annex 3)

* Baseline leaks (after the project has been implémdgrare by their nature hypothetical and
cannot be measured.

It is therefore important that the approach takegalculation of baseline and project emissions thed
ensuing emission reductions is conservative (megathat the calculated emissions reductions ardylike
to be lower than the actual). The following appfofmr calculating emission reductions is applied:

Total baseline emissions (TBE)Emissions measured before leak repaifsneasured in volume per
minute) multiplied with the number of minutes otthrediting period. This means that the measured
baseline leak rate is assumed to stay constantloe@rediting period.

Total project emissions (TPE) Emissions measured after repair (measured wmwelper minute). It is
expected that few, if any, leaks will be detectidraepair (leak rate=0). However for the case kbaks
re-emerge the measured leak rates will be conslderéave remained at the measured level since the
day after the most recent previous inspection paire

The argument for this being a conservative waysbireating emissions reductions (TRE=TBE-TPE) is
based on two key features with leaks and leak repaiTula:

® Note that all valves will be repaired
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e Leak rates typically vary over the season, withhbigleak rates in late autumn, winter and early
spring. In November the pressure in the pipelinénigseased for the heating season. The high
pressure for the winter will affect all existingles by increasing the leak rate. In the spring firost
heaving occurs and causes the pipeline to bendwisd often causing new leaks in flanges and
valves. Given these effects the average leak nateel summer season, when the JI project repair is
done, will be lower than in the heating season.

e Leak rates will typically increase over time duewear and tear of the components. This will
especially be the case for leaks in the countrg side to low inspection activities. Therefore the
baseline leaks rates which are assumed to be comstar time will underestimate the actual average
leak rates of the crediting period of the project.

In addition, and possibly the main contributor tmservative calculation of emissions reductionthés
fact that the project activity includes repairatif valves, also those not having any leaks attithe of
initial inspection. Some of these values would plaip have had leaks a later stage in the baseline
scenario. These leak reductions are not includeghissions reductions from the project.

\ C.1. Starting date of the project \

The project started with the first leak detectiand repairs in May 2006.

[ C.2. Expected operational lifetime of the project: |
25 years

\ C.3 Length of the crediting period \

Crediting period is set at 10 years equating 120thwstarting from January 1, 2008.

Pending decisions on the framework for generatiahteansfer of emissions reduction credits pos2201
the project developer may seek the right to eadits for the period 2013 to 2017 in addition to
emission reductions units (ERUs) generated undgefist commitment period of the Kyoto Protocol
(2008 to 2012).

“Early credits” in the form of assigned amount ar(fAUs) or emission reduction units (ERUs) will be
sought for 2006 and 2007 pending regulatory franmkvar JI in the Russian Federation.
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| SECTION D. Monitoring plan, |

\ D.1. Description of monitoring planchosen: |
The monitoring methodology applied to the projecbased on the monitoring methodology approveceydDM Executive board, AM0023/Version
01. The name of the methodology is: “Leak reducfiom natural gas pipeline compressor or gateastati However, the variables and equations are

adjusted to the specific features of the curreojegt.

The approved monitoring methodology prescribesude of certain type of technologies. The catalgticlation/thermal conductivity detectors used
for leak detection and the Hi-Flow Sampler usedléak measurement in this project falls within taegories mentioned in AM0023. The other
conditions for applicability are mentioned and dissed in section B.1 above.

All data necessary to estimate anthropogenic GHE®oms by sources within the boundary of thisgrbpas well as procedures to collect and archive
these data are addressed by the monitoring plan.

| D.1.1.1. Data to be collected in order to monitoemissions from the project and how these data will be archived:

ID number Data variable Source of data  Data unit Measured | Recor | Proportion| How will Comment

(Please use (m), ding of data to | the data be

numbers to calculated | Freque| be archived?

ease Cross- (c) or ncy monitored | (electronic/

referencing to estimated paper)

D.3) (e)

D-1 Number Number of Number M Once | 100% Electronicc  Each component wilidgged with

Z Component a number and monitored after repair
inspected and for re-emerging leaks.
repaired and To support documentation digital
then re- photography will be used.
surveyed.
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D-2 Time Minutes of # of minutes Const | 100% Electronic | Based on records of the time difahi
MZperiodt equipment per reporting ant repair and subsequent monitoring,
operation for | period minutes the component has been in
each operation during the reporting period
component is counted
D-3 Time Repair and Date of repair Const | 100% Electronic | Time of repair or monitoring (date,
monitoring log | and monitoring ant hour, minutes) will be recorded for
each component that is repaired as
part of the JI project. In cases of re-
emerging leaks, the re-emerging leak
will be assumed to have occurred the
minute after the most recent check
which showed no leak.
D-4 Ratio Leak rate of Const | 100% Electronic | For each leak point the leak rate i
LMPZperioqt CH, for each ant measured twice and the lower rate |s
leak detected used for calculation of emissions.
Every leak rate measured is
automatically adjusted by the Hi-flow
sampler to standard conditions i.e.
they reflect a pressure at 1.013 bar
and temperature at 1 degrees Celsius
D-5 Global IPPC Tonnes of CO2 Const | 100% Electronic | Project developer will monitor any
GWPch4 Warming equivalent ant changes in the methane global
Potential warming potential value published by

the IPCC

D.1.1.2. Description of formulae used to estimatgroject emissions (for each gas, source etc.; emissionalitits of CO, equivalent): |

Project emissions are those detected and meassiredemerging leaks (i.e. faulty leak repairs). Teaks will be identified and measured in a manner
similar to the baseline calculation. However, ualtke calculations of baseline emissions whichoalg done once prior to the initial repairs, projec
emissions are calculated regularly as part of tbhaidring Plan.
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Total project emissions (TRBEzperioq) fOr @ period t (one specific period covered byanitoring report) is the accumulated leaks overgkriod for
components where re-emerging leaks have been détaod measured. Leaks for each component ardataltias the leak rate (litres per minute)
multiplied by the length of the period (minutes)tdllows from this that the leak rate for each @ament is assumed to stay constant over the cofirse
the period.

The sequence of these calculations and the fornaplpleed are as follows:

(1) PE%eriodt = szeriodt*LMPZ periodt

PEZzerioqt IS leak from component z during period t. Each gonent covered by the JI project activity has @uaiserial number z.

MZzperioaiS the number of minutes component z has beeneratipn from start to end of period t.

LMPzei0ais measured leaks of GHit the end of period t from component z, measurditreés per minute.

(Components where the repair has been effectivéafrity repair) will have LMPgZ o= 0)

(2) TPE periodt = = PEZyerioa: =(Sum over all components/serial numbers with [paks

(3) TPECOZperiodt = TPEperiodt * G\NF)CH4

TPEerioatiS CH, emissions from re-emerging leaks for period t.

GWPcy, is the Global Warming Potential of methane (imCQec(m3 methane).

The GWP is calculated by converting the volume efthrane calculated from the Hi-Flow Sampler measargsto tonnes of methane using the
molecular weight and molecular volume of methamenes of methane per cubic meter of methane (t6%H,). At standard temperature and

pressure (1 degree Celsius and 1,013 bar) thetgefisnethane is 0.0007168 t@H’CH,. This value is then multiplied by the IPCC-199&wersion
of 21 tonnes Cg{tonnes CH Again at standard pressure and temperaturesti©15028 tonnes C;Q’m3 methane.

ID number Data variable Source of data Data unit Measured (m) Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing to paper)
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D.2)
D-1 Number Number of Number Once 100% Electronic Each
z Component component will
inspected and be tagged with
repaired and a number and
then re- monitored after
surveyed. repair for re-
emerging leaks|
To support
documentation
digital
photography
will be used.
D-2 Time Minutes of # of minutes Constant 100% Electronic Based on
MZyearx equipment per reporting records of the
operation for | period time of initial
each repair minutes
component the component
has been in
operation
during the year
is counted
D-3 Time Repair and Date of repair Constant 100% Electronic Time of repair
monitoring log | and monitoring or monitoring
(date, hour,
minutes) will
be recorded for
each
component that
is repaired as
part of the JI
project.
D-4 Ratio Leak rate of Constant 100% Electronic For each leal
LMPZycarx CH, for each point the leak

leak detected

rate is
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measured twice
and the lower
rate is used for
calculation of
emissions. For
each leak point
the leak rate is
measured twice
and the lower
rate is used for
calculation of
emissions.
Every leak rate
measured is
automatically
adjusted by the
Hi-flow
sampler to
standard
conditions i.e.
they reflect a
pressure at
1.013 bar and
temperature at
1 degrees
Celsius

D-5
GWPch4

Global
Warming
Potential

IPPC

Tonnes of COZ2
equivalent

Constant

100%

Electronic

Project
developer will
monitor any
changes in the
methane global
warming
potential value
published by
the IPCC
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Baseline emissions are calculated using the leak raeasured by the Hi-Flow Sampler prior to thigalrrepair. For the purpose of these calculations
it is assumed that pre-repair leak rates, meadarezhch component, in absence of the JI projeastigcwould have stayed constant over the creditin
period of the project.

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

(1) szeriodt = szeriodt*BLMPZ

LzperioatiS calculated baseline leak from component z &gl t. z is the unique serial number of a compbnepaired under the JI project activity.

MZperioaiS the number of minutes component z has beeneratipn during period t.

BLMPz is the measured (baseline) leak rate (lifeSH, per minute) prior to repair

(2) TL periodt = X LZperiog: =(Sum over all components/serial numbers of thealept activity)

TL perioat IS total CH4 emissions calculated for all compds@wovered by the JI project activity (componenitsject to repair) as baseline emissions for
period t

(3) BECOZ periodt =TL periodt * GWP

BEcozperioatS the baseline emission in Ggcalculated for period t from all components thewénbeen repaired as part of the JI project agtivit

The GWP is calculated by converting the volume efthane calculated from the Hi-Flow Sampler measargsto tonnes of methane using the
molecular weight and molecular volume of methamenes of methane per cubic meter of methane (t6%H,). At standard temperature and

pressure (1 degree Celsius and 1,013 bar) thetgefisnethane is 0.0007168 t@H’CH,. This value is then multiplied by the IPCC-199@wersion
of 21 tonnes Cg{tonnes CH Again at standard pressure and temperaturesti©15028 tonnes C;Q’m3 methane.
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Option 2 is not relevant as emission reductionsiftioe project will be derived from monitoring ofdedine emissions and from monitoring of project
emission. Data collected for monitoring of baseknassions are those found in table D.1.1.3. Dallaated for monitoring of project emissions are
those found in table D.1.1.1. Accordingly, the &abl.1.2.1 below is left blank on purpose.

D.1.2.1. Data to be collected in order to monitoemission reductions from the projectand how these data will be archived:

ID number Data variable Source of data Data unit Measured (m) Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing to paper)

D.2.)

D.1.2.2. Description of formulae used to calculatemission reductions from the_project(for each gas, source etc.; emissions/emission
reductions in units of CQ, equivalent):

See the description in section D.1.4.

No leakage is expected, as per AM0023. Accordirtglyie D.1.3.1 below is left blank on purpose.

D.1.3.1. If applicable, please describe the datad information that will be collected in order to monitor leakage effects of the project

ID number Data variable Source of data Data unit Measured (m) Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing to paper)

D.2)

D.1.3.2. Description of formulae used to estimateakage(for each gas, source etc.; emissions in units @D, equivalent):

No leakage is expected, as per AM0023 T
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D.1.4. Description of formulae used to estimate ession reductions for the project(for each gas, source etc.; emissions/emission vetions in

units of CO, equivalent):

The total emission reductioERco2 perioat ) fOr the project is calculated by subtracting tb&l project emissionsTPEcozperioa) from the baseline
emissionsBEco: perioat)- Thus, if total project emissions are zero (aside the case if all repairs are 100% effectitheg, project emission reduction
is equal to the baseline emissions. The formulae s estimate total project emissions and baselinissions are described in sections D.1.1.2. and

D.1.1.4., respectively.

ERCOZ periodt = BECOZ periodt ~ TPECOZperiodt

WhereERcoz perioat IS total project emission reductions aB8co perioasr aNd TPEcozperioat @re baseline emissions and project emissions asiloeds

above.

information on the environmental impacts of the prgect:

Not applicable.

D.2. Quality control (QC) and quality assurance (QA procedures undertaken for data monitored:

Data Uncertainty level of data | Explain QA/QC procedures planned for these datajhyr such procedures are not necessary.

(Indicate table and (high/medium/low)

ID number)

D-1 Low Each valve for which a leak is detected wiltdgged with a unique serial. After repair, thewalvill be monitored
for any additional leaks.

D-2 and D-3 Low The data logger capability of thiefldw sampler will be used. For double checkingpgmse and documentation,
digital photography will be taken of the displayding next to the leaking component with numetriagl Digital
photography will be archived in the Repair and Moring Log at the office of Tulaoblgaz for the pefiuntil two
years after the crediting period.

D-4 Low Leak rates will be measured and double kbedefore repair — major discrepancies (10%) wilirrant a new set of
tests. Should the hi-flow sampler or other equiphneed recalibration or adjustment to ensure tlagicuracy, the
project participants will take the necessary acttordo so.

D-5 Low Project participants will keep track of angw GWPs adopted by the COP

D-6 Medium/Low Data recording equipment will beilbedted and double checked on a regular basis.

D.3. Please describe the operational and managemesttucture that the project operator will apply in implementing the monitoring plan:
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Monitoring plan will be implemented blulaoblgazstaff. Tulaoblgazwill provide detection and measurement of methaags by its certified technicians,
repair works and documentation of leaks duringwthele crediting period. Centergazservice-opt anddizun Carbon Fund will provide methodological
supervision and support Taulaoblgaz as well as measurement equipment and Gore-Térg@aaterials. Monitoring report will be preparied
Centergazservice-opt. Quality control and qualiisusance will be performed by both Centergazsemnfiteand Russian Carbon Fund.

| D.4.  Name of person(s)/entity(ies) establishing theonitoring plan:

Centergazservice-opt establish the monitoring plasonsultation with Russian Carbon Fund.
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\ SECTION E. Estimation of GHG emission reductions \

\ E.1. Estimated_projectemissions: \
As described above, project emissions will onlynt@nitored and calculated ex-post. Should leaks re-
emerge from repaired components these will be teeteand measured according to the procedures of the
Monitoring Plan. The repair with Gore Tex materi@presents an effective and durable elimination of
leaks from components where leaks are detectedefidne project emissions are estimated to be very
small. For the sake of presenting an ex-ante eifmere, we have reduced estimates by 4% to taée in

account possible faulty repairs and errors inaaciesdan the leak rates from the surveyed leaks.

E.2. Estimated leakage \

No leakage is expected, as per AM0023

E.3. Thesumof E.1 and E.2: \
Project emissions result from less than 100% e¥fecepairs. Ex-post leak detection and measuresnent
will determine project activity emissions (the oaeumce of re-emerging leaks). No data currentlgtesi
frequency of re-emerging leaks. It is considerelikaly that re-emerging leaks will result in emiwss
which are greater than 4% of baseline emissions.

As described in Section B, baseline emissions arevetl from the leak rate measurements collected
during initial measurements, when all valves wiliepaired. A sample representing 2.8% of thegtan
and valves covered by the project activity sugtfest baseline emissions are 824,223 tonnes/ye@Opf
equivalent (see Section A.4.3.1).

E.4. Estimated baselineemissions: \

E.5. Difference between E.4 and E.3 representing the ession reductions of the_project \

In order to keep the emission reductions estimadeservative it is assumed that they will be 4%dow
than the ex-ante calculations of baseline emissiwhich are 791,000 tonnes g€€quivalents per annum

once all initial repairs are done.

The estimated GHG emissions by sources over thyed2crediting period are:

CH, sources: 8,701,000 tonnes of £&Quivalents. 3,955,000 tonnes of £&Quivalents are ERUs for the
period 2008 to 2012, and 791,000 tonnes of &fdivalents are AAUs for 2006 and 2007 and 3,95b,00
tonnes of C@equivalents are credits being sought for emissiedsctions from 2013 to 2017.

E.6. Table providing values obtained when applying formiae above: \

Estimated project . Estimated Estlma_ted
. Estimated leakage ) o emission
emissions (tonnes baselineemissions .
Year (tonnes of CO2 reductions (tonnes
of CO2 equivalent) (tonnes of CO2 of CO2
equivalent) q equivalent) ,
equivalent)
2008 32,969 0 824,223 791,000
2009 32,969 0 824,223 791,000
2010 32,969 0 824,223 791,000

This template shall not be altered. It shall be completed wi@ut modifying/adding headings or logo, format or font.



@\g JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT - Version 01
qvé”
Joint Implementation Supervisory Committee page 30

ONROE A
~v

2011 32,969 0 824,223 791,000
2012 32,969 0 824,223 791,000
2013 32,969 0 824,223 791,000
2014 32,969 0 824,223 791,000
2015 32,969 0 824,223 791,000
2016 32,969 0 824,223 791,000
2017 32,969 0 824,223 791,000

Total (tonnes of 329,690 0 8,242,230 7,910,000

CO2 equivalent)

SECTION F. Environmental impacts

F.1. Documentation on the analysis of the environmentaipacts, including transboundary

The project does not require infrastructure or pangint that would yield any substantial local orioeg!

environmental impacts. The result of the projeetuced emissions of GHepresents a reduction of

risks particularly associated with indoor leaks.

F.2. If environmental impacts are considered significanty the project participants or the host
Party, please provide conclusions and all references sopport documentation of an environmental

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

SECTION G. Stakeholders’comments

\ G.1. Information on stakeholders’ comments, as appropriate:

Since the project is considered to have no negatw&onmental or social impacts, no local stakdéol
involvement has been conducted. The authoritidalla have expressed strong support for the project.
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Annex 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS

INECee A
~

Organization:
Street/P.O.Box:
City:

Country:
Telephone:
FAX:

E-Mail:

URL:

Represented by:

Title:

Last Name:
Middle Name:
First Name:
Direct tel:

Personal E-Mail;

Russian Carbon Fund Aps

Dampfaergevej 3, Bl.
DK-2100 Copenhagen
Denmark

+ 45 3536 5300
+ 45 4555 5005
info@russiancarbonfund.com
http://www.russiancarbonfund.com/

Morten Prehn Sorensen

Director

Sorensen

Prehn

Morten

+45 2168 8002
mps@russiancarbonfund.com

Organization:
Street/P.O.Box:
City:

Country:
Telephone:
FAX:

E-Mail:

URL:

Represented by:

Title:

Last Name:
Middle Name:
First Name:
Direct tel:

Personal E-Mail:

0OJSC Rosgazifikatsiya
Tscherbakovskaya Street, Buildibgy 4
Moscow
Russian Federation

office@cqgazs.ru

Valentine Izbitskich

I1zbitskich

Valentine

Organization:
Street/P.O.Box:
City:

Country:
Telephone:
FAX:

E-Mail:

URL:

Represented by:

Title:
Last Name:

Centergazservice-opt, LLC
Tscherbakovskaya Street, Buildibg 4
Moscow

Russian Federation

office@cqgazs.ru

Sergey Vasiliev
General Director
Vasiliev
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Middle Name:
First Name:
Direct tel:

Personal E-Mail:

Sergey

svasiliev@cqgazs.ru

Organization:
Street/P.O.Box:
City:

Country:
Telephone:
FAX:

E-Mail:

URL:

Represented by:

Title:

Last Name:
Middle Name:
First Name:
Direct tel:

Personal E-Mail:

0OJSC Tulaoblgaz

5-A Morisa Toresa str.
300012 Tula

Russia

(4872) 331011
(4872) 367473
office@tulaoblgaz.ru
http://www.tulaoblgaz.ru/

Popov Nikolay Kuzmitch

General Director

Popov

Kuzmitch

Nikolay

(4872) 331011
office@tulaoblgaz.ru
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Annex 2

BASELINE INFORMATION
This annex consists of two sections:
* The first present an overview of baseline leak d&r and maintenance activities of Tulaoblgaz

« The second explains how baseline leaks are estimatel makes the argument that these
estimates provide a basis for conservative calougtemission reductions

It should be underlined that calculation of baselemissions to be used for calculations of emission
reductions will only be available during projectil@mentation (prior to repair).

1. Baseline inspection and maintenance activities

The Tulaoblgaz pipeline system

Natural gas is typically delivered to customerstigh a pressurized pipeline. The main transmission
pipelines move millions of cubic meters of gas frgas production sites. The Tulaoblgaz pipeline
operates a medium and low pressure gas distribsyetem with an annual gas throughput of 3.2 -3.7
billion cubic meters (bcm) in recent three years.

The supply system covers approximately 9000 kmipdégpmost of which is placed on the ground. There
are 920 gas distribution points, and 1,590 cabiyyee distribution points (in total 2,510 sites) walhi
contain 22,940 valves and approximately 62,008g#an These numbers includes valves belonging to
both underground and on ground pipelines, buthjsroject does not include underground valves and
flanges. Additionally, there are 6,365 valves stag@lone, all of which is located on the ground.

There are two main sources of leaks in the Tulambletwork — cracks/breaks in the pipeline; ankdea
from valves and flanges at gas distribution poimti @abinet type distribution points plus from stand
alone valves, most notably from valve stem packiBgsause cracks and breaks occur randomly, the one
primary and systematic method of controlling leakégto target leaks from distribution points wharle

in know locations. Because it is extremely cosffawive to survey every meter of a 9000 km wrapped
pipeline to locate breaks and cracks the only atlternative for reducing methane loss is to cotreém

on a more systematic appraisal, which means asgesgalves and flanges. By reducing loss at these
points there will be a substantial reduction in Gel@Gissions.

Leak detection

Inspections to detect leaks should according tastrgt standards (No. 153-39.3-051-2003) be caoigd
once a month at distribution points within the estiand once every six months outside the city.
Tulaoblgaz leak detection activities are compliaith this requirement. In fact, for safety reasquants
considered being weak points in the system areestulp leak detection more often than required by
regulation. Records on leak detection inspectioakeapt by Tulaoblgaz.

External enforcement of the industry standard pitgisig) the frequency of leak detection to be caroet

by gas distribution companies is made up by anowoatrol check by the Technical Inspection, a region
company operating on behalf of state authorities.
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Leaks are detected because of the odour and/orl&dges of some activity that would likely cause
leakage (as with some type of construction or asticetc) and/or through applying leak detection
devices, however, without the possibility of aclpaheasuring the leak rates. Prior to the firsklegte
measurements done in May 2006 as part of thisajégirthere have not existed any reliable estimates
leak rates.

Different leak detection devices are currently usgd ulaoblgaz. They all have micro pumps to sunek t
air, all measure the percentage of methane in theear the gas pipelines and equipment. If the
percentage is high (over the allowable limits) tiredicate it by sound, light or by quantitative iication

of the percentage of methane in the air.

Maintenance

Gas leaks are not prohibited and regulation doésmaain any requirements that prescribe a pdaticu
repair or maintenance routine apart from the abmentioned requirements regarding frequency of
inspections at distribution points.

Tulaoblgaz maintenance routine of valves and flangeply that once detected, leaks are attempted
repaired more or less immediately unless finalisatf repair has to await shutting off the gaserittiue

to safety risks or in order not to disrupt the gapply to consumers e.g. during winter time. The
maintenance routine is primarily targeted renewasenling material whereas replacement of broken
valves only takes place randomly and only if a clei leak is considered being due to valve bra&ekcr
Expected operational lifetime of valves is 40 yeamsl there exists no valve systematic programme to
replace valves and prevent leaking due to cracks.

Repair material

The main material that is used at the valves iasagpeline packing consisting of a round twisteddc
made of flax soaked with oil, graphite and asbedthe filling (oil, graphite and asbestos) is ab8bo -

60% of total cord weight. The material loses cantant after pressure variations and under theenfia

of weather changing.

Initially the cord is elastic because of the oitldhe cord fills all holes between rod and valvdlsva#\fter
some period of time (approximately 1-2 months)abed dries out but it is still vapour-proof untile rod

is adjusted when regulating pressure. After this placking need to be replaced because of lack of
containment.

Elastic oil and gasoline resistant rubber and psroftompressed asbestos gaskets) are used at the
flanges. It is used as a sealing material at thiegits (approximately at 90% of flanges in the sykte
Paronite (compressed asbestos gaskets) isiaéxbat the flanges (approximately at 10% of thegés).

The main difference from elastic oil and gasoliasistant rubber is that this material is more elabts
lesser residual deformation and is more resistachanging weather conditions.
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2. Estimates of baseline emissions

In order to describe the baseline and the projetivity scenarios and analyse why emissions in the
baseline scenario would likely exceed emissionghi JI project activity scenarios it is useful to
distinguish between two categories of components:

Categories of components

Category I Components (i.e. valves and flanges) where laaksletected and measured as part of the JI
project activity. Data from the survey done fromyMa October 2006 suggest that nearly 1/5 of all
valves to be covered by this project will belong ttos category. In the baseline scenario these
components typically will have a cyclical developm@n leak rates, with rates increasing in respdose
temperature and pipeline pressure changes (ldtarfdlin the spring). The regular baseline inspesti
will detect the leaks and they might be repairemlydver, usually only with temporary effect. Figaréd
illustrate this development path, with hypothetigaseline repairs donetahe gb and c in the figure.

Figure 2.1 Category 1: Typical baseline leak pattdor component where leak is detected during Ji
project repair

Baseline repair

L eak rate

Time (2005- 2012)
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Category 2: Components where no leaks are detected as pdneafl project activity. Data from the
survey done from May to October 2006 suggest thatia4/5 of all valves to be covered by this prbjec
will belong to this category. They are, as stateddction A and B of the PDD, repaired as partefdl
project activity, despite the absence of deteaalld. These components might have had leaks aste
and leaks might appeare in the future in the atesehthe JI project activity.

Figure 2.2 Category 2: Typical baseline leak pattéor component where leak is not detected during J
project repair

Leak rate

-
a®
ann®®le
. *

h Time (2005- 2012)

Time of Jl leak detection and repaif

These patterns as schematically presented in dthasteations can help to understand how the messur
leaks and leak reductions (as a result of the pr@etivity) are compared to the actual or “trueak
reductions over the crediting period of the praject

Conservative estimate of emissions reductions

The actual leak reduction cannot be measured foreéasons:

« Detection of leaks are not done continuously buy arith certain time intervals as described in
the Monitoring Plan (Annex 3)

* Baseline leaks are by their nature hypotheticalcamhot be measured.

It is therefore important that the approach takenalculation of baseline and project activity esioas
and the ensuing emission reductions is conservétreaning that the calculated emissions reduc@oas
likely to be lower than the actual). The followiagproach for calculating emission reductions idiagp

Baseline emissions (TBE)Emissions measured before leak refaifmeasured in volume per minute)
multiplied with the number of minutes of the crauitperiod. This means that the measured baseaie |
rate is assumed to stay constant over the cregigngd.

Project activity emissions (TPE) Emissions measured after repair (measured imnwelper minute). It

is expected that few, if any, leaks will be detdctdter repair (leak rate=0). However for the ctes
leaks re-emerge the measured leak rates will bsidered to have remained at the measured leves sinc
the day after the most recent inspection or repair.

This way of calculating emission reductions (TREEFBPE) is conservative for the following reasons:

® Note that all valves will be repaired

This template shall not be altered. It shall be completed wg@ut modifying/adding headings or logo, format or font.



@‘Pj JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT - Version 01 e
\
794/ 9 ’

Joint Implementation Supervisory Committee page 37

Category 1 components typically have baseline leaks that emee and drop as baseline
maintenance/repair result in temporary reductiondeak rates (or they may drop temporary as the
pressure is reduced in the summer season). Baseliadrs tend to be done when leak rates are high
(when leaks are more easy to detect) whereas seipaihe project in the JI project is done sequadigti
during the summer period. Leak rates measured ecwtded just prior to JI project repair can themefo
be expected to be lower than the average lealovatetime for the relevant component.

Figure 2.3 Category 1: Calculated baseline and pobjemissions

Leak rate

Average baseline leak

T
I
I

v

1
S Time (2005- 2012)

JI project measured & repaired

Category 2components do not have leaks when inspected amitedpas part of the JI project activity,
are done. It is likely that some of these compaombave had leaks in the past and might have had iea
the future absent the JI project repair. Sincemiz&ion reductions are accounted for among thessree
they probably represent a sizable underreportingctiial emissions reductions achieved by the projec
activity.
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Figure 2.4 Category 2: Calculated baseline and pobjemissions

Leak rate

Average baseline leak rate
I
1
! .
| “““

e’ e \ 4 Rl
) v‘ ”

I Time (2005- 2012)

Measure & repair

Project leak reduction: zero

In summary, the approach to determine baselineslestles results in a conservative estimate of émniss
reduction because :

I) the baseline leak rate measurements are dahe summer season when leak rates typically arerlow

ii) all valves are repaired irrespective of detddemaks hence preventing potential (baseline) Idaddsare
not accounted for in the calculation of emissicguctions.
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Annex 3

MONITORING PLAN_
1. Procedures
As described in the PDD, all leaks will be repaickding project implementation. Subsequently, the
monitoring plan will be implemented to ensure ti&t integrity of the leak repairs is checked angual

Monitoring for re-emerging leaks

1. Every component repaired under the JI project igtiwvill be given a unique serial number,
which will be painted on the component and recondid a digital photo of the component and
number

2. A record with all relevant information for each aied component will be stored in a database,
including photographs with display of leak rates ¢&ee below).

3. Every component repaired under the JI project hallinspected by the JI monitoring team at
least once every year using the catalytic oxidafh@mmal conductivity detectors. These
inspections will be in addition to routine equiprharspections conducted by Tulaoblgaz staff.

4. If no re-emerging leak is detected, the JI momigrieam will take a digital photo of each
component (including a time stamp) that shows grealsnumber and the leak detector read out
documenting no leak. This digital photo, alonghvitte date, time, serial number of component,
and details of the inspection time, will be recardethe database.

5. If there is a re-emerging leak detected, the Jlitnong team will take a digital photograph of
each component that includes the serial numbetttandeak detector read out, and move to the
“Repair of re-emerging leaks” procedures

Note that regular inspection of distribution poitg officials from Tulaoblgaz will also continue in
compliance with Industry Standard OCT 153-39.3-@B03 i.e. at least every month for distribution
points located within cities and at last every mianth for distribution points located outside @ti@his

is another team than then JI monitoring team. énevent that the regular inspection team deteetls, |
they will immediately notify the JI monitoring teamnd the JI monitoring team conduct the procedures
described below for repair of re-emerging leaksother words, re-emerging leaks may be identified
either through the JI monitoring team inspectionsa® part of the routine inspections of distribatio
points.

Repair of re-emerging leaks

1. Where a leak has been detected, the JI monitogsim will use the Hi-Flow Sampler to measure
the leakage rate. Leak detection and measuremgnhatéhappen on the same day, because the
Hi-Flow Sampler is not brought out to the sitesimigiinspections for leaks.

2. Each leak will be measured twice with the High-fl@ampler. Both leak rates will be recorded.

If the two measurements deviate by more than 1086rimnally indicates a human error and the

measurements are being stopped. The measuremeanwidareposition and start the test over

again. If the two measurements deviate by less 1086, the higher one will be used for the
purpose of calculating project emissions.

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

The leak will then be repaired by the JI monitoriegm

Once the leak has been repaired, the component beillinspected again using catalytic

oxidation/thermal conductivity detectors to enstirat the repair has been effective. A digital

ok w
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photo (including a time stamp) will be taken of #@nponent, serial number, and the detector
read out.
6. All information on these events will be recordedthie database.

Monitoring of enforcement of existing regulatiomzlanew regulations
The enforcement of Government Regulation No 344 atiter new regulation that could affect

additionality of the project will be monitored. Bhivill be done by Centergazservice-opt and included
the regular monitoring reports.

Picture 3 Measurement of leak rate

2. Management of monitoring
Monitoring team

Tulaoblgaz has formed a JI monitoring team traibgdCentergazservice-opt, to identify and repair the
leaks and to monitor leaks that have been repaedtergazservice-opt is overall responsible fer th
monitoring plan and supervision of Tulaoblgaz’ iempkentation of the monitoring plan.

Centergazservice-opt and Tulaoblgaz are developietpiled instructions and guidelines for leak
detection, repairs and leak measurements. Thelmedeand instructions will be amended and improved
based on experience from implementation in Tulaelbas similar JI project activities in other regs.

The training of Tulaoblgaz staff has already sthite2006. A special training session was organieed
February where Health Consultants “trained traine®saff from ‘GasEnergotechnolog’ (company that
will be engaged for performing measurements indjstsibution companies) has been certified by Heath
Consultants to train users of the Hi-Flow sampler.

Calibration
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An important part of the use of the Hi-Flow Sampseto check the proper functioning and calibratién
the equipment. Calibration Kits and spare part lite delivered with Hi-Flow Sampler package
purchased for use in Russia. The Hi-Flow Samplsrideeen certified for use in Russia by the Russien g
industry research institute ‘GiproNiiGas'.

Procedures for checks and calibration of the HixSkampler follow the procedures defined by the
provider, including:

* Every day before use the Hi-Flow sample is checth i standard gas balloon with a preset
percentage of methane concentration (one from redildm kit). With indication of errors
(deviation of more than 10%) that Hi-Flow Samplerstnbe recalibrated.

« Every month the Hi-Flow Sample will be recalibratgth all balloons from calibration kit and
performed by certified staff from “GasEnergoteclugy!

The manufacturer of the leak detector (Heath Gaesgor series) requires the device to be calibrated
least once every year under normal operating condit Tulaoblgaz will institute calibration valigiof
the detectors at least once every week followirgstime procedures as for the Hi-Flow Sampler.

Monitoring reports, quality assurance and corrective action

Tulaoblgaz will keep Centergazservice-opt and RussCarbon Fund informed about progress in
monitoring and repairs of re-emerging leaks. At émel of each monitoring period a draft monitoring
report will be prepared for review and approvalthy Head of Quality Inspection Service at Tulaoblga
Subsequently, Tulaoblgaz will submit the reporCentergazsservices who will review and comment on
the report in consultation with GasEnergotechnolog.

The quality assurance measures include procedwe$andle and correct non-conformities in
implementation of the Monitoring Plan. In case snoh-conformities are observed:

¢ An analysis of the nonconformities and its causéise carried out immediately.

* The management of Tulaoblgaz will make a decidmmronsultation with Centergazservice-opt,
on appropriate corrective actions to eliminatertbe-conformity and its causes.

» Corrective actions are implemented under the sigerv of the Head of Quality Inspection
Service at Tulaoblgaz, and required amendmenthade to operational manual etc.

< All relevant information on non-conformities andosequent analysis and corrective actions are
presented in monitoring reports.

3. Data storage

All data are compiled and stored in a databasedlEsfreadsheets). This includes serial numbetesda
of monitoring and repair, results of all monitoringased upon written forms filled out during
implementation and electronic records from the MiaFsampler as well as hyperlinks to supporting
photographs of all components.

For each component subject JI project activity irefhee database will contain the entire historyeatks,
repairs and monitoring according to the princiglessented above. The database will allow for rexaéw
the essential data used to calculate the emisstalustions including leak rates (in litres per ni@®) and

the time (data, hour and minute) when a measuream@htepair was done and documented according to
the procedures presented above.
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