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\ SECTION A. General description of the project |

\ A.1.  Title of the project: |
COAL MINE METHANE CAPTURE AND UTILIZATION AT SAMSON  IVSKA-ZAKHIDNA MINE

The project falls under the sectoral scopes: (8)iMj/mineral production, and (10) Fugitive
emissions from fuels (solid, oil and gas).

Document Version: 1.3
Date:01.12.2009

\ A.2.  Description of the_project |

Coal mining is accompanied by release of methanehwts held in coal beds and surrounding rocks.
Methane is a natural gas by origin; also it is golyduct of coal and gas deposits exploitation.|Gdiae
Methane (CMM) is a result of organic remains transfation under a high pressure and temperature. CMM
belongs to a group of greenhouse gases under b Ryotocol; its Global Warming Potential (GWPRIs
times higher than GWP of a carbon dioxide

At productive coal mines CMM has to be vented fnrmines according to safety regulations. Currentbreéh
are a few methods of methane recovery from coad.bed

Underground coal mine Samsonivska-Zakhidna wag anod is currently operating in a way that methiane
released to a mine working space when coal is mimethane is removed from the mine through powerful
ventilators which are part of safety system, aisd #hrough the degassing system.

Ventilators are capturing methane which is releaginmine working areas and then emitting the gasgh
drainage wells.

Degassing system, which consists of a network afenidegassing conduits and vacuum pumping station
located on the surface, removes methane from emt dnd surrounding rocks.

The main goal of this project is the utilization@MM that has been captured by degassing systenM CM
captured at Samsonivska-Zakhidna mine will be ufsed (I) generation of electricity for the onsite
consumption, (I) substitution of coal, which isreumtly used as a fuel for existing boilers; (Iflxring.

Thus, CMM utilization project implementation wilesult in a rise of profitability of the mine thrdug
electricity and heat generation, the risk of metharplosion will be decreased, and reduction oémjneuse
gas emissions to the atmosphere will be achieved.

\ A.3.  Project participants: |

Please indicate if the Party
: Legal entity project participants involved wishes to be
FEIT (MEATEE ° (ai I{:?1p|tj)licatr))le) P considered as project
participant (Yes/No)
Ukraine (host) 0JSC Krasnodonvugillya No
The Netherlands ING Bank N.V. No
Germany GreenStream Network GmbH No

Table 1: Project participants
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1) Open Joint Stock Company Krasnodonvugillya
Coal mining at the Krasnodon region, which is ledain the eastern part of Donets Basin, is operayed
0JSC Krasnodonvugillya. OJSC Krasnodonvugillya afesr seven coal mines which are united into three
mine management branches, namely: Molodogvardegskasekhivska, Duvanna, Barakova, “50 years of
USSR", Sukhodolska-Skhidna and Samsonivska-Zakhidiweo coal-preparation plants, subsidiary
production plants. Total production capacity of thimes is 4830 kt of coal per year. Currently, thi@ing
operations are carried out at depths of 400-90@mefiverage coal mining depth is 704 meters.

2) ING Bank N.V.

The Emissions Products team within ING Wholesalekay focuses on projects that reduce greenhouse ga
emissions under the rules of the United NationdtéyProtocol on climate change. Based in Amsterdach
Shanghai, the team assists companies to identify hoplementation (JI) or Clean Development Medkian
(CDM) projects to reduce emissions and generatesaoms reduction units, commonly referred to agboca
credits’. The team uses ING'’s international netwamkl client relationships to identify and develog t
projects, and then acts as intermediary in theafdlge resulting carbon credits to government®or
companies in schemes such as the EU Emissionsngr&tiheme.

3) GreenStream Network

GreenStream Network (GSN) is a group of companiés approximately 60 employees; offices are located
in Germany, Finland, Latvia, Norway, Sweden, Esioand China. Main offices are located in Finland
(Helsinki) and Germany (HamburgESN is offering advisory services, brokerage, financiatl aither
services related to renewable energy, emissiodsggasuch as the EU ETS, and greenhouse gas offset
projects, such as JI and CDMGSN is a member of the IETA (International EmissioTrading
Association), the RECS (Renewable Energy Certdicaystem) and a registered participant in the Paris
based exchange Powernext Carbon Exchange for BWalces. GSMey personnel has a long experience
in energy markets, emissions trading, green ceatidis, CDM/JI project development and advisory
activities.GSN has participated, among otherspie of the first transatlantic CO2 trades, in fingt EU
emission allowance trade between Nordic compaitmethe first JI and CDM projects developed by
Nordic governments, in the establishment of soméheffirst energy companies in the Baltic States’
liberalized energy markets and in numerous advisgsignments for energy and industrial enterprises
as well as public organization&SN has closely followed the key JI and CDM countrieBmate
policies and the developments of the carbon markets through the IETA (activities in several
working groups) and BALTREL cooperation (e.g. chanship of the Task Force on Jl), the World
Bank (cooperation on marketing the CDM-fund CommuBbievelopment Carbon Fund to companies in
Northern Europe) and NEFCO (cooperation on prepatgimcumentation for and launching the Jl-fund
Testing Ground Facility to companies).

\ A.4.  Technical description of the project |

\ A.4.1. Location of the_project |

The project is located at Molodogvardiysk (Krasnoddstrict of Luhansk Oblast) in the eastern Ukeain
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| A.4.1.1. Host Party(ies) |
Ukraine

\ A.4.1.2. Region/State/Province etc.. |
Luhansk Oblast.

Luhansk Oblast is located in eastern Ukraine.dltstory is 26 517 ki The climate of Luhansk Oblast is
mostly continental, so it is characterized by waasammers and comparatively cold winters with vagabl
snow cover.

A.4.1.3. City/Town/Community etc.:

Molodogvardiysk, Luhansk Oblast

A.4.1.4. Detail of physical location, including iformation allowing the unique

Samsonivska-Zakhidna coal mine, which hosts the CMNMization project, is located near the town of
Molodogvardiysk, Krasnodon district, Luhansk Oblgsee Figure 2). Geographical coordinates of
Samsonivska-Zakhidna mine: Latitude: 48°38'18" nigitude 39°58'28".

Molodogvardiysk was founded as a village in 19541961 Molodogvardiysk received the status of antow
The main activity of the town’s population has bemral mining (at Talovska, Orehivska, “50 years of
USSR” mines). A coal enrichment plant had also bbeitt in the town. The first processing unit of
Molodogvardeyskaya mine became operational in 1912000 the population of Molodogvardiysk
accounted for 28 900 people. Coal mines (OJSC Kdmmvugillya) remain the main employer for the loca
population. The territory of the town is 2.88m
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Figure 2: Location of Samsonivska-Zakhidna mine andolodogvardiysk, Krasnodon district, Luhansk
Oblast

A.4.2. Technology(ies) to be employed, or measuregperations or actions to be implemented
by the project:

Samsonivska-Zakhidna is an underground coal misepperation has started in 1999. As of 2007, 2967
people were employed at the mine. The current mtimlu capacity of Samsonivska-Zakhidna mine is
1 250 000 tons of coal per year. The mine coverddtritory of 105.1599 hectares.
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Balance reserves of Samsonivska-Zakhidna mine4s3¥3 million tons of coal. Thickness of beds, vihic
are being developed, is 1.25 meters. The typeeotdal is “Zh” coking coal according to the Ukrainicoal
quality scale. Ash content of coal is 37.4. Sutfantent is 1.7%. The average content of methameaihis
27 nt/t of coal.

The primary means of coal mining in the mine isglacpalfaces development. The current number of
producing faces is three. A typical width of onal€ace is 270 m. The number of shafts is 5. thenrshaft
(length - 960 m), auxiliary shaftel (857 m), intake shaft (1020 m), air shxéP (888 m). Coal beds are
mined with long-pillars with increase method. Thedth of the drifts is 250-270 m.

It is known that one of the main sources of methaméssions to the atmosphere is coal mining. Meathan
which is released into the atmosphere due to dperaif Samsonivska-Zakhidna mine, has two main
sources: ventilation methane and methane capturedddgassing system. Due to extremely low
concentrations of methane in the ventilation systéms component is not taken into account in the
calculations.

The proposed project at the Samsonivska-Zakhidnae nabnsists of the following measures aimed at
prevention of methane emissions and utilizatiothefCMM energy content:

1) Installation of three flaring systems for CMM canbustion

The first KGUU-5/8 flare was installed and stariggeration in the testing mode on April, 122009. A
temporary state permit has been issued for thingesperation of the KGUU-5/8 unit on Septembel’,14
2009.The other two KGUU-5/8 units are to be installedmiphe successful testing phase.

2) Switching of existing coal boilers KE-10/14 an&VTS-20-150 to methane;

The management of the Samsonivska-Zakhidna minechasnissioned CJSC ‘Kotloenergoproekt’ for
developing the technical design for the KE-10/14 ildbo switch to CMM in 2004.

At the time of the preparation of this PDD no diexishas been made by the Samsonovska-Zakhidna mine
regarding the implementation of this measure dubddack of financing available.

3) Installation of three gas engines for the CMM Ltization.

The technical design for power production by gagires using CMM as fuel was prepared by CJSC
‘Kotloenergoproekt’ in 2008. At the time of the peration of this PDD no decision has been madenby t
Samsonovska-Zakhidna mine regarding the implementaif this measure due to the lack of financing
available.

At the time of this PDD preparation OJSC ‘Krasnodgaillya’, the owner of Samsoniska-Zakhidna mine,
has not made a final decision regarding investitig the three project measures listed above. Totdtie
final decision regarding the investment, the suli@himprovement of the project’s financial indioes is
needed. The project’s profitability largely depemuafsthe availability of the additional income frdaRUs.
For detailed financial analysis of the project peaefer to Section B (additionality analysis).

CMM degasification activities

Drainage system consists of a mine degassing pa®lnetwork and a vacuum pumping station which is
located on the surface. CMM is removed from codktend surrounding rocks through drainage systems.

Before the JI project start the CMM drainage systeinthe Samsonivska-Zakhidna mine has been
substantially improvemed. Two remote control deviB®U-50M will be purchased and installed; the afse
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diamond bits @ 76-93 mm instead of air percussidlfind) will be also introduced. The constructiohtbe
new pumping station at the Samsonivska-Zakhidnaentias been completed in November 2007.
Improvement of the CMM drainage system, howevegsdnot have any effect on the need to vent the
captured CMM to the atmosphere, neither it is angaany additional incentives for the flaring ohetwise
utilizing the CMM at Samsonovska-Zakhidna.

The following ventilation shafts are taken into @act in the calculation of methane emissions:

Surface degasification: 2 channels; channel | fasarvacuum-pump station PPVNS-1 (eastern inclined
longwall), methane flow is 0.141%sec, channel Il — surface vacuum-pump station PRZNsixth eastern
inclined longwall) flow of methane is 0.116%sec;

Degasification: vacuum-pump station (VPS) (centralustrial site), 1 channel - flow of methane 0.525
m?/sec; Underground degasification; 2 channels, aslanh(first eastern inclined longwall, flow of methe

is 0.187 n¥sec), channel Il (sixth eastern inclined longwiilyw of methane is 0.338 iisec).

Introduction of gas engines for CMM utilization

Electricity for the onsite consumption by the misesupplied from the United Energy System of Ukegain
(“UES"). It is planned to install three GE Jenbachel20 units with 1.416 MW of installed power ceipa
for each unit. Power efficiency of GE Jenbache2@ 4 42.48%. Generated electricity will be supgplie the
mine and will partially cover the electricity denthof the mine.

CMM flares installation

Flares KGUU-5/8 are enclosed flares with a nomaaglacity of 5 MW; maximum capacity is 8 MW. Flaring
process is controlled automatically by the unibsnputer. Minimum flaring temperature is 850°C; minim
flaring efficiency is 99.9%. It is planned to insthree KGUU-5/8 at Samsonivska-Zakhidna mine.

Switching of existing coal boilers KVTS-20-150 an&E-10/14 to methane

Thermal energy for the needs of Samsonivska-Zalkhidime is currently produced by two coal boilers-KE
10/14 (efficiency 87%) and KVTS-20-150 (efficien89%). Another KVTS-20-150 boiler is mothballed and
not operated.

Existing coal boilers KVTS-20-150 and KE-10/14 wik reconstructed with subsequent switching taitee
of methane as primary fuel. Burners on the siddswalthe combustion chamber will be reconstructed,;
and methane-air mixture supply to the burners bglimproved; air regulating valves will be instdlien air
lines group that supplies air under the grate;estg@econstruction in boilers burners will be madkplosive
valves will be installed on the boilers and ecormars. As a result of the reconstruction, efficien€yoth

boilers will increase to 93%. Due to the recondtamcboth boilers can work solely on CMM suppliedrh

the degassing system.

Provisional schedule of the measures envisagelebyltproject is presented in Table 1

Ne Activity Designing Build start Putting into
start operation

1 CMM flaring system installation

1.1 | FlareNel installation December 2008 June 2008 April 2009
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1.2 | FlareNe2 installation December 2008 June 2009 January 2010

1.3 | FlareNe3 installation December 2008 June 2009 April 2010

2 Gas engine installation

2.1 | UnitNel installation (GE JenbacherDecember 2008  June 2010 January 2011
J420, 1.416 MW)

2.2 | UnitNe2 installation (GE JenbacherDecember 2008  June 2010 January 2011
J420, 1.416 MW)

2.3 | UnitN\e3 installation (GE JenbacherDecember 2008  June 2010 January 2011
J420, 1.416 MW)

3 Switching of existing coal boilers | December 2008  June 2010 January 2011
to methane

Table 1. Provisional schedule of project activitimsplementation
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A.4.3. Brief explanation of how the anthropogenic emissianof greenhouse gases by sources

the absence of the proposed projectaking into account national and/or sectoral pokies and
circumstances:

Utilization of methane as a fuel for electricityngeation in gas engines, installed at the Samskativs
Zakhidna mine, will reduce methane emissions iheodtmosphere. Generated electricity will be usesit®
to partially cover the needs of the mine, it wdbduce CO2 emissions originating from power genamaiti
the UES of Ukraine.

Existing coal boilers will be reconstructed andtshéd to methane as fuel, further reducing, €E@issions.
CMM burning in the flare units will also contribute GHG emission abatement.

According to the Energy Strategy of Ukraine for trexiod until2030, the use of coal is expected to grow
significantly over the next twenty years. Coal @msidered a national energy resource, which wilided to
ensure energy independence of Ukraine. Improvinth@fSamsonivska-Zakhidna mine’s safety, which will
be achieved as a result of the proposed projeatsiike declared priorities of Ukraine regarding filrther
development of the coal industry.

Length of crediting period: 10 years
Year Estimate of annual emission reductions in tones df
CO2e
2009 28062
2010 102894
2011 307115
2012 307115
2013 307115
2014 307115
2015 307115
2016 307115
2017 279053
2018 204220
Total estimated emission reductions over the 2 456 919
crediting period (tones of CO2 equivalent)
Annual average of estimated emission reductions 245 692
over crediting period (tonnes of CO2 equivalent)

Table 2. Estimated emission reductions during threditing period.

\ A.5.  Project approval_by the Parties involved

The Project Idea Note (PIN) has been submittechéo National Environmental Investments Agency of
Ukraine in April 2009. The project has receivededtér of Endorsemet 578/23/7 dated 03.06.2009.

Upon completing of the determination procedure,RB® and the Determination report will be submitted
the National Environmental Investments Agency ofaditke for receiving a Letter of Approval.

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



\{@E’ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 ovecee
Joint Implementation Supervisory Committee Page 10

The acceptance of the project by the host partyaid& with a Letter of Endorsement and a Letter of
Approval is expected.

The acceptance of the project by the investor ptreyNetherlands with a Declaration of
Approval is expected.

Choice of methodology

Any baseline for a JI project should be set acogrdd Annex B of the Marrakesh Accotdéccording to

the decision 10/CMP.1,The approved CDM methodokgen be used to develop PDD for JI projects. For
the project the ACMO0008 (version 06) “Consolidateseline methodology for coal bed methane and coal
mine methane capture and use for power (electdcahotive) and heat and/or destruction by flaring o
flameless oxidation" methodology has been used.

Applicability of the methodology

The proposed project involves the use of degagsigitpane, which is captured by surface and undengrou
drainage systems. This activity is included inte lilst of projects for which the chosen methodology be
applied.

The proposed project meets the following requirasefnthe ACM0008 methodology (version 06):

» Methane is captured and destroyed by the flarind,adso is recycled to produce heat and electricity

* Unused methane can be released (by ventilatiagetatmosphere;

» All methane amounts which are included into desiglculations will be either flared or recycled for
heat and electricity production;

» The Samsonivska-Zakhidna mine is not an open ciast; m

e The Samsonivska-Zakhidna mine is in operation, witidbe in operation throughout the crediting
period;

e There is no capture of virgin coal-bed methane;

» There is no usage of GOr any other fluid/gas to enhance CMM drainage teefloe coal mining.

The proposed project is to be implemented at astiegi mine. Forecast for CMM capturing and using ha
been developed according to the recommendationtheofchosen methodology for calculating baseline
emissions and leakages and is presented belowsiRED.

Hence ACMO0008 (version 06) is fully applicable be fproposed JI project.

Determination of the baseline scenario

' FCCC/CP/2001/13/Ann.2 16/CP.7
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Step 1. Identification of technically feasible optins for capturing and/or using CMM
Sub-step la. Options for extraction

According to the chosen methodology, alternativeebae scenarios should list all technically febesib
options of CMM production, which comply with safegulations. The options are:

A. Pre mining CMM extraction, including direct ahdr indirect methane pumping from the coal bedh&o
drainage wells.

B. Post mining methane extraction.

C. Possible combinations of options A and B with sipecified relative shares of gas.

It should be mentioned that the concentration ofe® methane is low (0.1 - 1%); that is why itdization

is technically difficult. In the case of the Samisska-Zakhidna mine, methane, which is extractegrenand
post mining operations, is going through the bolehto the underground degassing system. The tedlec
methane is transported to the surface with pump&rhe characteristics of the mine drainage systeis
impossible to determine the shares of methanedtigrs the system in ways that are described uhder
items A and B above, because all of the drainagés vaee united into the degassing system, and gathe
methane as long as it is in operation before, durand after mining. The concentration of degassing
methane is 35-52%. Thus, Alternative B is the dabhnically feasible option for utilization purpsse

Sub-step Ib. Options for extracted CMM treatment
Several alternatives can be taken to treat theioeghtCMM of the project:

® Venting

(i) Using / destroying ventilation air methaneheatt than venting it

(i)  Flaring of CMM

(iv) Use for additional grid power generation

(v) Use for additional captive power generation

(vi) Use for additional heat generation

(vii)  Feed into gas pipeline (to be used as fuelfhicles or heat / power generation)

(viii)  Possible combinations of alternatives i iowith the relative shares of gas treated undeheaption
specified

All these alternatives are considered as option€fdM treatment. In the step 3 of this section sarhthese
options will be further developed into baselinersg® alternatives. The project activity is covetsdthe
combination of options iii, v and vi.

Sub-step 1c. Options for energy production

The options for energy production are includedhia options iv. to viii. listed in sub-step Ibhe project
activity is covered by the option viii. — the comation of option iii. flaring, option v. use for
additional captive power generation, and optionuse for additional heat generation.

Step 2. Eliminate baseline options that do not contypwith legal or regulatory requirements

According to the existing national safety regulatio Ukraine, CMM should be extracted. Howeveré¢his
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no regulation in place that would require any sfiecitilization of the extracted methane. Also, rthés no
regulation that would prohibit the use of methameenergy production. Therefore, all the alterregilisted
in sub-step Ib are in compliance with the existiegulations.

Step 3. Formulation of baseline scenario alternatas

Possible alternative scenarios of the project videatified in sub-steps 1b and 1c. All these orgtiane in
compliance with the national legislation. Accordiogthe national safety standards all mining emiseg are
required to extract the CMM from the mine. Howewubgere is no national legislation, which would riequ
mines to any utilization of captured CMM. Therefordl alternative scenarios should include methane
drainage to the degassing system of the SamsorEalkdgidna mine. Detailed description of alternative
baseline scenarios are given below.

Alternative i. - Venting of CMM

There is no regulation in place that would requrg specific utilization of the extracted methahes
common practice at Ukrainian coal mines to releheeCMM into the atmosphere. This scenario dessribe
the current situation at the Samsonivska-Zakhidiveymwhen the whole captured CMM is vented to the
atmosphere. According to this option, on-site tieshand would be supplied by the coal fired onizitiéers;
while electricity would be supplied by the natiogald.

Alternative ii. Using/destroying ventilation air thane rather than venting it

Due to very low concentration of vented methané/g}lits treatment or flaring would be extremelyfidiiilt
technically. Currently there is no technology ikraine that would allow treatment or flaring gashasuch a
low methane concentration. Also, there are no el@snpf successful implementation (or at least pfans
implementation) of this kind of technologies in dkre, so this scenario would be the first examplsuch
technology. According to this option, on-site héamand would be supplied by the coal fired on4sitiders;
while electricity would be supplied by the natiogald.

Alternative iii. Flaring of CMM

There is no national regulation in place that wordduire flaring of the extracted CMM. This scenpari
includes flaring of methane extracted from the nidegassing system; ventilation methane is not tahten
account. The concentration of methane gas, whi@xtimcted from the mine degassing system is 35;52%
thereby degassing methane may be destroyed byndlah the absence of project activities, thereas
methane flaring equipment on-site. $1.44 millionirofestments is needed to install the flaring eogpt.
Without revenues from JI mechanisms this altereatiould not generate any revenues. On the othat, han
costs to purchase the equipment for methane flavimgd be impossible to recover in this scenario.

The activity under this alternative representsra @fethe project scenario, see alternative viii.

Alternative iv. Use for additional grid power geatbn

In this scenario degassing methane will be useddaver generation, the power is to be suppliechto t
national grid. On-site heat demand would be suggdliethe coal fired on-site boilers; while eledtsiavould
be supplied by the national grid.

Alternative v. Use for additional captive power geation

As in the previous alternative scenario, CMM wik lised for power generation. Produced power will
partially or completely satisfy the mine’s powendnd and substitute the power previously consumaed f
the national grid. Power supply to the nationatl gsi not foreseen. On-site heat demand would bpliggp
by the coal fired on-site boilers.
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The activity under this alternative representsra @fethe project scenario, see alternative viii.

Alternative vi. Use for additional heat generation

The captured methane could be utilized for heaeggion in addition to existing thermal boilersthe
Samsonivska-Zakhidna mine. Additionally generatedttwill be used outside the coal mine faciliti®mce
existing boilers of the coal mine are supposedufiply only the coal mine facilities, a new heat gyation
plant should be constructed and connected to angesystem outside the coal mine. On-site heat ddma
would be supplied by the coal fired on-site boilevkile electricity would be supplied by the natbigrid.

The activity under this alternative representsra @fethe project scenario, see alternative viii.

Alternative vii. Feed into a gas pipeline

Within this alternative CMM captured at the Samsek#a-Zakhidna mine will be fed into gas pipelinelan
subsequently used by external consumers, who egeis through Ukraine's gas pipeline system. Depgnd
on the quality specification of the pipeline operamost likely an additional methane enrichmeanpkould
be required. On-site heat demand would be suppletthe coal fired on-site boilers; while electycitould
be supplied by the national grid.

Alternative viii. Possible combinations of alterivas i. to vii.
There are numerous possible combinations of theeratives i. to vii., therefore only the proposed;jgct
scenario without JI incentives will be describetdeTollowing measures are to be implemented:

1) Installation of three CMM KGUU-5/8 flares.

2) Reconstruction and conversion of the existing boilers KE-10/14 and KVTS-20-150 to use the rapth

as fuel. All heat that is generated by boilers Wil used internally for the needs of the Samsoaivsk
Zakhidna mine. Boilers will fully cover the inteirfeeat demand for mine’s operations.

3) Installation of three gas engines GE Jenbachg0Jwith 1.416 MW of installed capacity each. All
electricity produced by the gas turbines will bedisnternally for the needs of the Samsonivska-ithidn
mine. Installed gas engines will cover about 50%hef power demand at the Samsonivska-Zakhidna mine,
the remaining power will be supplied by the natiayrad.

Changes in the utilization of degassing methaner dfte implementation of planned activities unddgs t
scenario is presented below in Figure 3. Sincelthmechanism is not used in this scenario, thecesuof
income will be: a) savings through non-use of caslfuel for boilers, b) savings due to the partial
replacement of power consumption from the natignial to on-site production.
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Figure. 3. Utilisation of degassing methane, 200012

Step 4. Elimination of baseline scenario alternaties that face prohibitive barriers

In this section the possible alternatives formulabove will be checked against the existing ecoa@nd
other barriers for their implementation. Non-retidislternatives will be eliminated.

Alternative i. Venting of CMM

The existing national regulations require that aegit CMM has to be vented for safety reasons. @mther
hand, there are no national or local regulatioas thquire mines to utilize CMM. This alternativepresents
the current situation in the absence of the prapaBeproject activity. There are no barriers oreexal

incentives that might change the business as asti@ities at the Samsonivska-Zakhidna mine. Tieesf
this scenario can be considered to be a realigéimative.

Alternative ii. Using/destroying ventilation air thane rather than venting it

As already mentioned under Step 3, at the timeriding of this document there is no technology ikrélne
that would allow treatment or flaring gas with suechow methane concentration (less than 1%), wkkch
concentration of the methane in the ventilation Aiso, there are no examples of successful impteatien
(or at least plans for implementation) of this kimfdtechnologies in Ukraine. This scenario facgsificant
risk associated with the implementation of new angroven technology. Due to high risk this alteirreat
faces prohibitive barrier and should be excludedhffurther consideration.

Alternative iii. Flaring of CMM

Flaring of CMM is not required by the existing matial or local regulation. Additional investment

has to be made by the project owners to instalfldres. Without revenues from JI mechanism no
income but only costs are generated, since thesiment will not generate any revenues. This
scenario is facing a strong prohibitive financialrer. However, the activity described under this
scenario is part of the project scenario and maynipemented in case additional revenue from
selling ERUs under JI mechanism is available.
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Alternative iv. Use for additional grid power geaéon

Degassing methane can be used as fuel for powerajém. Under this alternative, all generatedtalgty

is supplied to the national grid. Heat is not gatest under this alternative. Installed power capasn be
estimated at 4.25 MW, the same as in the altemdtiii) regarding the power generation part. IHistg of
such capacity will require significant investmenggjuivalent to more than $4 million. At the sainest heat
generation from methane for on-site use is nouitedl here. Thus, in this alternative there is gaiicant
source of income from savings generated by redunirad consumption for heat generation. The altereat
faces financial barrier, which is more significamoimpared to the use of methane to produce bothameht
electricity. Therefore, this alternative should bkEminated from further consideration. More detdile
discussion on the economic aspects of power geéoerasing the degassing methane as a fuel will be
provided in section B.2 (analysis of additionality)

Alternative v. Use for additional captive power geation

This alternative is quite similar to the previouseq(iv). Three GE Jenbacher J-420 gas engines thith
capacity of 1.416 MW each will be installed. Thes gamgines do not generate any heat for the mireeds)

heat for the Samsonivska-Zakhidna mine will be gateel by existing coal boilers. All electricity phaced

by the gas engines will be used internally for nieeds of the Samsonivska-Zakhidna mine and wiNideo

about 50% of its power needs. Similarly to thevimes alternative (iv), this scenario is facingdiial

barriers and is less economically attractive comgbavith the combined generation of heat and etdtri
using methane. Therefore, this alternative is edadiufrom further consideration. However, the attivinder

this scenario is a part of the project scenarioiamdalistic if additional revenue from selling BRgenerated
under JI mechanism is available.

Alternative vi. Use for additional heat generation

Under this alternative, heat for the Samsonivskehithna mine will be generated by existing coal &l
The nearest external heat consumer is the town albdégvardiysk with the population of about 29 000
people. The city is located approximately 7 km afvayn the Samsonivska-Zakhidna mine.

Under the alternative a new heating network haketdouilt; it will connect the district heating sgst of
Molodogvardiysk with the mine. Given rather largestance to potential customer, construction of the
heating network is not feasible because of sigmificheat losses during the heat transmission dsawed
need to compete with the existing heat providetss Blternative faces technical and financial leasri
Therefore, it should be eliminated from further sideration.

Alternative vii. Feed into a gas pipeline

Under this alternative building of the methane @mrient plant is required, which will increase thetimane
concentration in gas captured by the degassingrsyfir further feeding into the national gas pipedi. The
cost of construction of the enrichment plant posimificant financial barrier. Therefore, it shoultek
eliminated from further consideration.

Alternative viii. Possible combinations of alterivas i. to vii.

This alternative describes the project scenariaegistered as Jl Project.

Implementation of the measures of the scenarioribest in Step 3 requires significant investment and
introduction of new technologies, which have noerbaised before at the Samsonivska-Zakhidna mine.
Besides, relatively low prices for coal used foathgeneration by existing boilers, and relatively prices

for power from the national grid result in unsaigbry financial indicators of the proposed prajddtus,

this alternative faces significant financial baisiand should be eliminated from further considenatMore
detailed discussion of economic performance of #iisrnative will be provided in Part B.2 (analysis
additionality) of this document.

Conclusion
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There is only one realistic option for the baseboenario, which is the continuation of the cursntation:
venting of the CMM into the atmosphere, heat gdai@ravith the existing coal fired boilers, and puase of
electricity from the grid.

B.2.  Description of how the anthropogenic emissiors greenhouse gases by sources are reduced
below those that would have occurred in the absenad the Jl project:

In accordance with the chosen methodology, additipnhas to be proven by applying the "Tool for
demonstration and assessment of additionalityts{ua 05.2).

Step 1. Identification of alternatives for the propct activity in accordance with existing laws and
regulations

Possible alternative options for the proposed djept have been analyzed in section B.1 above. rltng
to the chosen methodology, this step is ignored.

Step 2. Investment analysis
Sub-step 2a. Determination of the analysis method

The proposed JI project should generate revenugsdugcing the use of coal for heat generation dsase
by decreasing spendings for power purchase fromatienal grid. Therefore, simple cost analysist{@pl)
is not applicable for this project.

Obtaining financial indicators for similar projeétsUkraine is problematic as this project is ofie 0
the first in its kind.Similar projects are proposed as Jl projects aadagvarious stages of registrafion
Therefore the investment comparison analysis (@plip cannot be performed for the identified
alternatives and the benchmark analysis (Optionwill be used to test the additionality of the
proposed JI project activity.

Sub-step 2b. Application of the benchmark analysis

Due to economic recession interest rates for corialeloans in Ukraine have increased significantly
reaching 30-35% for loans in the local currencshia first quarter of 20d9Vladimir Lavrenchuk, chairman

of the Raiffeisen Bank Aval, points out how currénterest rate of 30% makes business much more
complicated

Acceptable internal rate of return (IRR) for thejpct can be calculated as the sum of coefficitartsow-
risk investments and risk factors. In June 2009tioditability of medium-and long-term bonds denoated
in Ukrainian Hryvnia and with maturity in two orréfe years, was within 22.5% and 22.67%hus, the
required IRR, excluding certain project risks, tenestimated at 22.59%. Due to the lack of dataimilar

2 See JI PDD 0035 “Utilization of Coal Mine Methaaiethe Coal Mine named after A.F. Zasyadko”., DDFO051
“Coal Mine Methane capture and utilization at Halaegla Balka mine in Donetsk Oblast”, J| PDD 0079 ‘@M
utilisation on the Joint Stock Company named Komslets Donbassa Coal Mine of DTEK”, and others.

% On-line resourcehttp:/finance.bigmir.net/useful_articles/credi@ga1 (cited 19.10.2009)
* On-line resourcehttp://www.ricardo.com.ua/invest/news_invest/693&ited 19.10.2009)
® Website of the National Bank of Ukrairtetp://bank.gov.ua?Fin_ryn/OVDP/OVDP_mis.ftited 25.08.2009)
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projects in Ukraine, the risk adjustment factor ¢endetermined only on the basis of expert evaloati
Applying a conservative approach to risk assessmeiitg the methodology proposed by the official
recommendations for the investment projects eviaindty June 21, 1999 NBC adopted in Rusdiae risk
factor is 8%. Thus, according to conservative gstimates excluding risk factor, the IRR reached 3%
(22.59% + 8%).

Estimated nominal (inflation-adjusted) IRR of thejpct without selling emission reduction units2i&54%,
which is below the benchmark set. Due to the ctirrenonomic situation in Ukraine, OJSC
‘Krasnodonvugillya’ would only invest into the memss with robust economic parameters; in partictilar
expected project’'s IRR should be substantially éigtompared to the benchmark set in order to gtegan
the future return of the investments. In additiocdmparatively low IRR the proposed project fazegimer
of barriers, in particular the barrier of the préimg practice, and the financial barrier due te timited
availability of project financing in Ukraie Sale of emission reduction units makes the ptojeore
financially feasible and increases the IRR to 9%2Strong financial parameters of the proposedeptdfp
case of ERU commercialization also allow to minienthe risks identified. Thus, according to investine
analysis, the project is additional.

Existing estimates of internal rate of return prdke project has unsatisfactory payback time andots
feasible without the ERU sale.

Sub-step 2c. Calculation and comparison of the fingcial indicators

Sensitivity analysis

The profitability of the proposed JlI project relms the market prices of fuel (coal) and electyicitherefore,
any future fluctuations of the coal and/or poweicgs may have a certain effect on the overall ecino
performance of the project. Sensitivity analysaswonducted for the following variables: the pr¢eoal

up 10%, and the price of electricity up 10%. Ingnrate of return is still low in each scenario.{@&®6 and
30.58% for the increased price of coal and elatfjicThis indicates that the income from the saflearbon

units remains an important component in the prajeetall. The results of the calculations are pmeesin

the Table 3 below.

Coal and electricity price change IRR value
No change compared to the used price foregast 4%/.5
Coal price up 10% 27.76%
Electricity price up 10% 30.58%

Table 3. Sensitivity analysis
Step 3. Barrier analysis
Sub-step 3a. Barrier identification

According to the chosen methodology, barrier anglis not mandatory. Nevertheless, the projectdace
number of serious barriers, which are listed below.

® There is no officially adopted methodology in Uk

" For more detailed analysis of the barriers thahprevent the implementation of the proposedgutgjlease see Step
3 (Barrier analysis) below.
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a) Limited access to financial resources

Access to the international financial resourcegxgemely limited for the proposed project. Investrin
climate in Ukraine is rather poor, especially imgarison with neighbouring countries. Fitch sovgmei
rating for Ukraine compared with some neighboufiagtern European countries is given below:

- Ukraine B+
- Poland A-—
- Hungary BBB
- Slovakia A+

Taking into account the significant amount of inwesnts necessary for the proposed project, obtinin
financing from international sources can be quitécdlt. Financing opportunities at the nationalvel are
also limited. Currently, the commercial banks inr&lke provide project financing at the interese rabout
30% in local currency for up to three years. Exanghclude such major Ukrainian banks as Raiffeisen
Bank Aval fwvww.aval.ug, Privatbank ww.privatbank.com.Ua Pravexbank vjww.pravex.com.ua
Limited access to financial resources is a majoridyafor the proposed project implementation.

b) Barriers due to prevailing practices

Utilization of CMM is not required under existincational legislation or other regulations in Ukraine
Therefore, existing coal mines capture CMM for thecurity reasons with further venting it to the
atmosphere. Activities similar to this proposedjg@rbare implemented as JI projéctShe owners of the
Samsonivska-Zakhidna mine would put themselves aisadvantage position relatively to other coal
producers in case of the proposed project impleatiemt without the JI incentives, by bearing theitoldal
costs associated with the project, as well asiths of unexpected interruptions or breakdownhéncourse
of new equipment operation. The prevailing practioestitute a serious barrier for the proposeddjept.

Sub-step 3b. Influence of the barriers identified o the alternative baseline scenario

The only viable alternative to the proposed Jhdistiis the continuation of the existing situatid@ince this
scenario does not require any additional investroerthanges in the technology, it is not affectgdh®e
barriers described above.

Step 4. Common practice analysis

The common practice at the existing coal mines knaihe is CMM capture and further ventilation te th
atmosphere without utilization for heat or powengmtion. Existing examples of the implementatién o
projects similar to the proposed project scenaie,J| projects (see Sub-step 3a). Thus, the prejenario

is not the common practice.

Conclusion
Registration of the proposed project as a JI ptojélt bring additional financing from the sale efmission

reduction units, which in return will allow to ow&me the financial barriers and barriers associatddthe
prevailing practice. Project scenario is additicc@hpared with the baseline scenario.

8 See JI PDD 0035 “Utilization of Coal Mine Methaatethe Coal Mine named after A.F. Zasyadko”., JDRID51
“Coal Mine Methane capture and utilization at Halaegla Balka mine in Donetsk Oblast”, J| PDD 0079 ‘K@M
utilisation on the Joint Stock Company named Komslets Donbassa Coal Mine of DTEK”, and others.
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B.3.  Description of how the definition of the projet boundary is applied to the project

The boundaries of the project include all sourdeS8®2 emissions, which are included in the caldoifabf
greenhouse gas emissions in the project. The soofamissions which are included in or excludednfthe
boundaries for the baseline scenario are listedarTable 3 below.

Ne | Source Gad Included/ Justification/Explanation
Excluded
CMM captured by degassing ,
1 system and vented to the CH, Included Th? main source of GHG .
emissions in the baseline scenario
atmosphere
CMM captured by the The total voIl_Jm_e of venting
e . . methane emissions does not
2 ventilation system and is ventingCH, Excluded ; . .
change in the project scenario
to the atmosphere g
compared to the baseline
3 Electr|C|t_y consume_d by th.e co, Included GI_—IG emissions relgted to the
Samsonivska-Zakhidna mine grid power generation
4 Coal consumed by boilers at co, Included Direct emissions from coal
Samsonivska-Zakhidna mine combustion in the mine’s boilerg
Emissions related to coal The Samsonivska-Zakhidna mirje
transportation to the purchases coal for heat boilers.
Samsonivska-Zakhidna mine Emissions related to coal
5 CO, Excluded .
transportation are excluded for
simplicity. This assumption is
conservative.

Table 4: Emission sources included in or excludedrh the baseline scenario

Figure 4 shows the boundaries of the baseline scenehich is continuation of the existing situatiat the
Samsonivska-Zakhidna mine. Dotted line indicatesatbundaries of the baseline scenario.

° Direct CQ emissions originating from coal or CMM combustiand CMM venting into the atmosphere
are taken into account,. Emissions of &dd NO originating from fossil fuel combustion were exaéd
from the calculations. As a result, the overallugtobn of CH, and NO emissions are not included into the
estimation of the emission reductions. This is @seovative assumption.
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Figure 4. Baseline scenario boundaries

The sources of emissions which are included orueberd from the boundaries of the project scenaro ar
listed in Table 4 below.

Ne | Source Ga¥ | Included/ | Justification/Explanation
Excluded

1 CMM captured by degassingCH, Included Volume of the degassing methane
system and vented to the which is captured and vented [to
atmosphere the atmosphere in the projegct

scenario.

2 CMM  captured by the CH, Excluded The total volume of venting
ventilation system and vented to methane emissions does not
the atmosphere change in the project scenario

compared to the baseline

3 Electricity consumed by theCO, Included GHG emissions related to the
Samsonivska-Zakhidna mine grid power generation

4 Coal consumed by boilers the | CO, Included Direct emissions from coi

Y Direct CQ emissions originating from coal or CMM combustiand CMM venting into the atmosphere
are taken into account,. Emissions of &dd NO originating from fossil fuel combustion were exaéd
from the calculations. As a result, the overallugtobn of CH, and NO emissions are not included into the
estimation of the emission reductions. This is @seovative assumption.
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Samsonivska-Zakhidna mine

combustion in the miheiters

Emissions related to coplCO, Excluded The Samsonivska-Zakhidna mine

transportation to the purchases coal for heat boilers.

Samsonivska-Zakhidna mine Emissions related to coal
transportation are excluded fpr
simplicity. This assumption is
conservative.

Emissions related to the CMMCO, Included CQ emissions, which are

combustion by flares generated as a result of methane
combustion by KGUU-5/8 flares|

Emissions related to the CMMCO, Included CQ emissions, which are

combustion by boilers generated as a result of methane
combustion by mine boilers for
heat generation.

Emissions related to the CMMCGO, Included CQ emissions, which are

combustion by gas engines

generated as a result of metha
combustion by gas engines f

ane

power generation.

Table 5: Emission sources included in or excludedrh the project scenario

Figure 5 below shows the boundaries of the prgeehario, with the dotted line.
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Figure 5. Project scenario boundaries

This baseline is set by the PDD developer, “Greea®t Network”, on behalf of OJSC “Krasnodonvugillya
30/10/20009.
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\ C.1. Starting date of the project |

01/04/2009

‘ C.2. Expected operational lifetime of the project |

The existing equipment at the Samsonivska-Zakhidime (including boilers KE-10/14 and KVTS-20-150)
can be operated at least until 2018. Lifetime efkiisUU-5/8 flare is eight years. The guaranteedatfmal
time of GE Jenbacher J-420 engines is 200 000 Hmafose the major repair, or about 25 years onameer

Therefore, the expected operational lifetime ofgilegect is 10 years or 120 months.

C.3. Length of the crediting period |

10 years
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\ Section D. Monitoring Plan |

\ D.1. Description of monitoring planchosen: |

scenario:

Collected monitoring data shall be archived in gdc and/or paper format. The measurements abeto
done by the calibrated measurement equipment imrdance with the industrial standards. Some paemet
outlined below in the table “Variables” need to tmnitored over the crediting period following the
procedures for baseline settings and guidelinethitfrequency of monitoring”.

The main indicator, which reflects the actual eiisgeductions, is a decrease of fossil fuel consion
due to the CMM utilization.

A monitoring plan developed in accordance with tigproved consolidated baseline methodology
ACMO0008", Version 06 — “Consolidated methodologyr fooal bed methane, coal mine methane and
ventilation air methane capture and use for powkac(rical or motive) and heat and/or destructtmough
flaring or flameless oxidatioras well as Annex 13 to Methodological “Tool to date project emissions
from flaring gases containing methane”.

Methodology ACMO0008 is applicable for the projecming at the CMM capture, utilization, and
destruction at the operational coal mines, whesebtiseline comprises partial or complete metharepesto
the atmosphere, and the project activity includélewing measures:
- Methane capture and destruction through flaring;
- Methane capture and destruction through utilizafion the electricity, motive energy, and heat
production

Methodological “Tool to determine project emissidram flaring gases containing methane” can beiagpl
under following conditions:

- Gas flow for flaring does not contain any other boistible gases, except methane, carbon monoxide,
and hydrogen;

- Gas flow for flaring has to be received from orgatecomposition or gases, being vented in the coal
mines (CMM)
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D.1.1.1. Data to be collected in order to monitorraissions from the project and how these data will be archived:
ID number Data variable Source of data Data unit Measure| Recording Proportio | How will the | Comment
(Please use d (m), frequency n of data | data be
numbers to ease calculat to be archived?
Cross- ed (c), monitored | (electronic/
referencing to estimate paper)
D.2.) d(e)

K1 Methane Department of m m Continuous 100 % Electronig
collected by the preventive and paper
the measures and
degasification | safety (DPMS)
system 0JSC«Krasnodo

nvugillya»

K2 Methane Department of m’ m Continuous 100 % Electronic
combusted at | the preventive and paper
flares measures and

safety (DPMS)
0JSC«Krasnodo
nvugillya»

K3 Methane Department of MPa m Continuous 100 % Electronic, Flares KGUU-5/8 are equipped with th
pressure at the preventive and paper | meters of the gas pressure. The relevg
flares measures and data are being recorded daily in the wq

safety (DPMS) journal and afterwards combined into t
0JSC«Krasnodo monthly report.
nvugillya»

K4 Methane Department of °C m Continuous 100 % Electronic Flares KGUU-5/8 equipped with the
temperature at | the preventive and paper | meters of the gas temperature. Data af
flares measures and being recorded daily in the work journg

safety (DPMS) and afterwards combined into the
0JSC«Krasnodo monthly report.
nvugillya»

K5 Methane Department of m m Continuous | 100 % Electronic

utilized by the | the chief power and paper
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are

Yy

are

\*2J

gas engines engineer at the
Samsonivska-
Zakhidna coal
mine

K6 Pressure of Department of MPa Continuous 100 % Electronic The gas engines GE Jenbacher J 420
methane being | the preventive and paper | equipped by the meters of the gas
utilized at the | measures and pressure. Data are being recorded dai
gas engines safety (DPMS) in the work journal and afterwards

0JSC«Krasnodo combined into the monthly report.
nvugillya»

K7 Temperature of| Department of °C Continuous 100 % Electronic The gas engines GE Jenbacher J 420
methane being | the preventive and paper | equipped by the meters of the gas
utilized at the | measures and temperature. Data are being recorded
gas engines safety (DPMS) daily in the work journal and afterward

0JSC«Krasnodo combined into the monthly report.
nvugillya»

K8 GWP IPCC tCO2/ Constant value 100 % Electroni¢c IPCC data provided in the Chapter 2 0

{CH, and paper the. Revised 1996 IPCC Quideline_s for
national greenhouse gas inventories.
(Volume 2 (Energy), 1996)

K9 Methane Department of % Monthly 100 % Electronic
concentration in| the preventive and paper
the captured gas measures and

safety (DPMS)
0JSC«Krasnodo
nvugillya»

K10 Effectiveness of IPCC % Constant value 100 ¢ ElectronjJdPCC data provided in the Chapter 2 o
the methane and paper | the Revised 1996 IPCC Guidlines for
destruction national green house gas inventories.

(Volume 2 (Energy), 1996)
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K11 GWP IPCC €O/ Constant value 100% Electronic IPCC data provided in the Chapter 2 of
{CH, and paper | the Revised 1996 IPCC Guidelines for
national green house gas inventories.
(Volume 2 (Energy), 1996)
K12 Electricity Department of MWh Continuous | 100 % Electronic Annual report
production by | the chief power and paper
the gas engineg engineer at the
Samsonivska-
Zakhidna coal
mine
K13 National grid Baseline study | kgCO,/ Annually 100 % Electronic
baseline factor | for the grid KWh and paper | National grid factor for Ukraine
(for power emission factor i calculated in JI PDD 0018 «Introduction
savings) Ukraine of energy efficiency measures at IST|IL
mini steel mill, Ukraine»
K14 NCV Department of kcallt Monthly 100 % Electronic | The coal suppliers provide the
the chief and paper | department of the chief mechanical
mechanical engineer with certificate which indicates
engineer at the Net Calorific Value (NCV) for each coal
Samsonivska- batch. If necessary, the qualitative coal
Zakhidna coal characteristics can be inspected by the
mine independent expert.
K15 Electricity Department of kWh Continuous | 100 % Electronic | Annual report of the mine.
consumption the chief power and paper
from the engineer at the
national grid Samsonivska-
Zakhidna coal
mine
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K16 Coal Department of Annually 100 % Electronic | Annual report of the mine.
consumption by| the chief and paper
the heat boilers| mechanical
engineer at the t
Samsonivska-
Zakhidna coal
mine
K17 Heat generation Department of Electronic | Annual report of the mine.
by.the heat the Chief Annually 100 % and paper
boilers mechanical Gcal
engineer at the
Samsonivska-
Zakhidna coal
mine
K18 Proportion of Independent % Electronic | Annual report of the mine.
the non- expert Annually 100 % and paper
methane
hydrocarbon
substances in
the
degasification
compound

Table 6. Data to be collected in order to monitanissions from the project.
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| D.1.1.2. Description of formulae used to estimagroject emissions (for each gas, source etc.; emissiongiiits of CO, equivalent): |

Project emissions;) are calculated by the following equation:

Ep = PEmeth_ﬂare + I:)Emeth_comb_CHP + I:)Emeth_comb_boiler

Where:
PEmeth_fiare - project emissions from the methane combustionksuad, €O,
PEmeth coms_cup - Project emissions from the methane destructiorhbygas enginesCO,

PEmeth comb_boiter— Project emissions from the methane destructiondigts, tCO,

1) Project emissions from the methane combustibfiaras:
PEmeth_flae =) TM x (1-n)x GWP,,, /1000

Where:

TM — the weight of the methane flow peckg/ h)
n — flaring efficiency per houn

GWP:ys — GWP for methane

2) Project emissions from the methane destructyoiné gaengines:

PEmeth_comb_CHP= I:meth,y* CEFchHay

Where:
Fmeth_crpy — Mmethane utilized by the gas engines under tjegirscenario, MWh
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CEFcha,y — carboremission factor per year for the methane combug8ofb t CQe/tCH,)

3) Project emissions from the methane destructiobders:

— *
PEmeﬂ‘l_comb_boiIer_ meth_boiler,y CEFcHay

Where:
Fmeth_boilery — Methane utilized by the boilers under the ptaggeenario, MWh
CEFcha,y - carboremission factor for the methane combustion per,\{@ar5 tCQe/tCH,)
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flares

measures and
safety (DPMS)
0JSC«Krasnod
onvugillya»

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-referencing (electronic/
to D.2.) paper)

K1 Methane Department of m m Continuous 100 % Electronic
collected by the preventive and paper
the measures and
degasification | safety (DPMS)
system 0JSC«Krasnod

onvugillya»

K2 Methane Department of m’ m Continuous 100 % Electronic

combusted at | the preventive and paper
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K3 Methane Department of MPa Continuous 100 % Electronic| Flares KGUU-5/8 are
pressure at the preventive and paper | equipped with the meters of
flares measures and the gas pressure. Data are

safety (DPMS) being recorded daily in the

0JSC«Krasnod work journal and afterwards

onvugillya» combined into the monthly
report.

K4 Methane Department of °C Continuous 100 % E Flares KGUU-5/8 equipped
temperature at | the preventive with the meters of the gas
flares measures and temperature. Data are being

safety (DPMS) recorded daily in the work

0JSC«Krasnod journal and afterwards

onvugillya» combined into the monthly
report.

K5 Methane Department of m Continuous 100 % Electronic
utilized by the | the chief power and paper
gas engines engineer at the

Samsonivska-
Zakhidna coal
mine

K6 Pressure of Department of MPa Continuous 100 % Electronic| The gas engines GE Jenbacher
methane being | the preventive and paper | J 420 are equipped by the
utilized at the | measures and meters of the gas pressure.
gas engines safety (DPMS) Data are being recorded daily

0JSC«Krasnod in the work journal and
onvugillya» afterwards combined into the
monthly report.

K7 Temperature of| Department of °C Continuous 100 % Electronic| The gas engines GE Jenbacher
methane being | the preventive and paper | J 420 are equipped by the
utilized at the | measures and meters of the gas temperaturg.
gas engines safety (DPMS) Data are being recorded daily

0JSC«Krasnod in the work journal and
onvugillya» afterwards combined into the
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monthly report.

K8 GWP IPCC tCO2/ Constant 100 % Electronic | IPCC data provided in the
{CH, value and paper | Chapter 2 of the Revised 199
IPCC Guidelines for national
green house gas inventories.

(Volume 2 (Energy), 1996)

K9 Methane Department of % Monthly 100 % Electronic
concentration in the preventive and paper
the captured gasmeasures and

safety (DPMS)
0JSC«Krasnod
onvugillya»

K10 Effectiveness of IPCC % Constant 100 % Electronic | IPCC data provided in the
the methane value and paper | Chapter 2 of the Revised 199
destruction IPCC Guidelines for national

green house gas inventories.
(Volume 2 (Energy), 1996)

K11 GWP for IPCC €O/ Constant 100% Electronic | IPCC data provided in the

methane {CH, value and paper | Chapter 2 of the Revised 199

IPCC Guidelines for national
green house gas inventories.
(Volume 2 (Energy), 1996)
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- O

11%

t

K12 Electricity Department of MWh Continuous 100 % Electronic Annual report
production by | the chief power and paper
the gas engines engineer at the
Samsonivska-
Zakhidna coal
mine
K13 National grid Baseline study | kgCO,/ Annual 100 % Electronic | National grid factor calculate
baseline factor | for the grid KWh and paper | in JI PDD 0018 «Introductio
(for power emission factor of energy efficiency measures
savings) in Ukraine at ISTIL mini steel mill,
Ukraine»

K14 NCV Department of kcallt monthly 100 % Electronic | The coal suppliers provide th
the chief and paper | department of the chief
mechanical mechanical engineer with
engineer at the certificate which indicates Ne
Samsonivska- Calorific Value (NCV) for
Zakhidna coal each coal batch. If necessary|
mine the qualitative coal

characteristics can be
inspected by the independent
expert.

K15 Electricity Department of kWh Continuous 100 % Electronic | Annual report of the mine

consumption the chief power and paper
from the engineer at the
national grid Samsonivska-

Zakhidna coal

mine
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K16 Coal Department of Annual 100 % Electronic | Annual report of the mine
consumption by| the chief and paper
the heat boilers| mechanical
engineer at the t c
Samsonivska-
Zakhidna coal
mine
K17 Heat generatior] Department of Electronic | Annual report of the mine
by'the heat the chlef c Annual 100 % and paper
boilers mechanical gcal
engineer at the
Samsonivska-
Zakhidna coal
mine
K18 Proportion of Independent % Annual Electronic | Annual report of the mine
the non- expert c 100 % and paper
methane
hydrocarbon
substances in
the
degasification
compound

Table 7. Relevant data necessary for determining baseline for anthropogenic emissions of greenhegmses by sources within the project boundaries

To calculate the baseline emissions for Samsoni¥skdidna coal mine project, the following formulae used:

BEy= BEcthane T BEFC elecyt BEelectricity,y
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Where:

BEmetane - Daseline emissions from methane release into thesghere, which the project activities will notuk$n over the yeay (tCO.e);

BErc clecy-baseline emissions from the heat production, whidlhbe replaced by the energy produced by theegagnes under the project activities (t £
BEelecticity,y -baseline emissions from the electricity consumpfiom the national grid, which will be replaced dodghe gas engines installation (t&Q

1) Baseline emissions from methane release intatthesphere:

BEmethane = Zi (CMM capt + CMM fiare )*GWP ethane

Where:

CMM -— CMM captured and utilized by the gas engines uttteproject activity over the yegy (tCH,);
GWP netmane— global warming potential for methane, (21 t@@CH;);

CMM g4 — CMM captured and combusted by the flares ovey#agy, tCH,,

2) Baseline emissions from the replaced heat prootucti

BErceecy= Y (Fb—Fp) * COEFy

Where:
Fg — total fuel volume (typé) combusted in the coal-fired boilers over the yeander the baseline scenario, ton;
F, — total fuel volume (typé) combusted in the coal-fired boilers over the yeander the project scenario, ton;

COEF;, — carbon emission factor for fuetonsumed over the yeartCO2/GJ.

3) Baseline emissions from the electricity consuampfrom the national grid, which will be replacdde to the gas engines installation:
BEeIectricity,y :Zi (EGbase_own EGpr_gen) * EFreduce,coz,y,

Where
EGbase_own- electricity from the national grid, which is camsed by the gas engines to maintain their opersibeer the year under the baseline scenario,
MWh;
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EGpr_gen- electricity from the national grid, which is gai€med by the gas engines to maintain their operativer the yearunder the project scenario, MWh;
EFsLco2y— carbon emission factor for fuetonsumed over the yeafor energy savingsCO2/MWh.
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| D. 1.2. Option 2 — Direct monitoringof emission reductions from the projec{values should be consistent with those in sectién):

Not applicable
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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 Measure| Recording Proportio | How will the | Comment
(Please use d (m), frequency n of data | data be
numbers to ease calculat to be archived?
Cross- ed (c), monitored | (electronic/
referencing to estimate paper)
D.2.) d(e)
Not used

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):

Not applicable
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| D.1.3. Treatment of leakagen the monitoring plan:

According to ACM0008 methodology the following leajes have to be scrutinized:
« Displacement of baseline thermal energy uses
« CBM drainage from outside the destressed zone
« Impact of the JI project on coal production
« Impact of the JI project on coal prices

There are no leakages within the project boundaires:

1. No CMM to be used for thermal demand under #seline scenario. Therefore, no leakages are egpéat displacement of baseline thermal energy;uses
2. There is no CBM used throughout the project ajpem. Hence, no leakages occur from CDM drainag@ foutside the destressed zone

3. As degasification activities occur independefriiyn the JI project activity, there will be no &t on the coal production.

4. It is almost impossible to estimate an impadhefdI project on coal prices. Since the projetvay does not affect the volumes of coal productat the
Samsonivska-Zakhidna mine, the coal price changegalthe JI project implementation are not forasee

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 Measure| Recording Proportio | How will the | Comment
(Please use d (m), frequency n of data | data be
numbers to eass calculat to be archived?
Cross- ed (c), monitored (electronic/
referencing to estimate
D.2) d (e) paper)
No leakages.

| D.1.3.2. Description of formulae used to estimateakage(for each gas, source etc.; emissions in units ©D, equivalent):
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No leakages expected.

D.1.4. Description of formulae used to estimate d@ssion reductions for the_project(for each gas, source etc.; emissions/emission vetions
in units of CO, equivalent):

The greenhouse gas emission reductions that thecpectivities result in are calculated in accoiawith the following formulae:
ER, = BE, - PE, - LEy

Where:

BE, — baseline emissions over the ygaiCO,/year;

PE, — project emissions over the ygatCO,/year;

LEy— leakages over the yeartCOe. Please, note that LEy = 0

information on the environmental impacts of the prgect:

An adequate quality control and assurance procedarmaintain a consistent and reliable performarficke automatic controlling and monitoring systare

to be implemented in accordance with the existiaipnal calibration standards and quality normgyuRa maintenance and testing regime to ensure@acgu
of flow meters, gas-analysers, electricity and me@asuring instruments will be provided, as requirg the national standards. All measuring equipnagih

be calibrated periodically. The calibration protiscwill be archived and proved by an independetityeon the annual basis. A consistency check fbr a
measurement data and the calculation of the emissituctions will be carried out and reported miynth

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

Data Uncertainty level of data| Explain QA/QC procedures planned for these datajhgrsuch procedures are not necessary.
(Indicate table and| (high/medium/low)
ID number)

K1 Low The methane collected by the degasification systdming controlled by the RP-160 (2 control pdints
and KSD-2 (2 control points) equipment. The Departhof installation, dismantling and coal mine
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equipment maintenance of the OJSC “Krasnodonvagidynsures the equipment calibration once per year.
The department has been licensed to provide servitehe equipment calibration and adjustment.

K2

Low

The flares KGUU-5/8 are equipped with the automsigtem monitoring operational parameters,
including the volumes of combusted methane. Theesysalibration is being provided once per year shy
the Department of installation, dismantling andl eome equipment maintenance of the OJSC
“Krasnodonvugillya”, having a proper licence.

K5

Low

The gas engines GE Jenbacher J 420 are equipgetheiautomatic system, monitoring operational

parameters, including the volumes of combusted amethThe system calibration is being provided onc
per year by the Department of installation, disriagiand coal mine equipment maintenance of the@JS
“Krasnodonvugillya”, having a proper licence.

(49

K9

Low

The methane concentration in the captured gasasuned by four Gamma-1000 meters . The meter
calibration is being provided once per year byDepartment of installation, dismantling and coaheni
equipment maintenance of the OJSC “Krasnodonvagillyaving a proper licence

K12

Low

The gas engines GE Jenbacher J 420 are equipgetheiautomatic system, monitoring operational
parameters, including electricity production. Tletem calibration is being provided once per yegathle
Department of installation, dismantling and coahenéquipment maintenance of the OJSC
“Krasnodonvugillya”, having a proper licence.

K14

Low

The coal supplier provides the certificate with Retorific Value (NCV) indicated for each coal datéf
necessary, the qualitative characteristics of ta loatch can be inspected by the independenttexper

K15

Low

The electricity consumption from the national gadeing measured by four commercial meters EPQS
installed on the substation of the Samsonivska-idakhcoal mine. The professional employees of the

holding company “Krasnodonvugillya” ensure the metdibrations once for six months. The meters have
to be inspected by the state authorities onceipgesars.
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K16

Low

The coal suppliers provide the certificate whicticates coal weight for each coal batch.

Table 8.Quality control (QC) and quality assurance (QA) predures undertaken for data monitored

| D.3.  Please describe the operational and managemesttucture that the project operator will apply in implementing the monitoring plan:
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Figure 6. The operational and management structure that the mject operator will apply implementing the monitoring plan

OJSC«Krasnodonvugillya» | Independent expert
— K18
Department of the preventive The energy and mechanical
measures and safety (DPMS) services of the OJSC
0JSC«Krasnodonvugillya» «Krasnodonvugillya»
— K1
— K2
The chieenergy The chief mechanical
— K4 engineer at the engineer at the
Samsonivska-Zakhidna | Samsonivska-Zakhidna
K6 coal mine coal mine
— K7
— K9
— K5 — K14
— K12 — K16
— K15 — K17
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| D.4. Name of person(s)/entity(ies) establishing thmonitoring_plan:

e 0JSC “Krasnhodonvugillya”
* «GreenStream Network GmbH»
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\ Section E. Estimation of greenhouse gas emissiordrgtions \

\ E.1. Estimated projectemissions: \
ETSEINS U il 2009| 2010| 2011| 2012| 2013| 2014| 2015| 2016| 2017| 2018
prolect scenario

o0} ™ < — — — — — (40] O

i > > & N N N N S N 3

Emissions under the ry) - o) o) o) o) Ios} o) © —

1 project scenario HCO e 9 S ™ ™ ™ ™ ™ ™ © s
5 Total for 2009-2018 {CO, 995 729

period

Table 9. Estimated project emissions
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\ E.2. Estimated leakage \
0
\ E.3. ThesumofE.l. andE.2. \
Project emissions + Leakage = 995 #29 =995 72%COQO..
E.4. Estimated baselineemissions:
Emissions under the 2009| 2010| 2011| 2012| 2013| 2014| 2015| 2016| 2017| 2018
baseline scenario
o N~ [e0] (o] (o] (o] (o] (o] (o] (o]
Total emissions ey S 5 3 S S S S S S S
1 | under the baseline eazr Q 3 S 2 2 Q Q Q e e
scenario y ™ ™ ™ ™ ™ ™ ™ ™ ™ ™
Total for 2009-
2 2018 period tCO, 3452 648

Table 10. Estimated baseline emissions
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E.5. Difference between E.4. and E.3. representinige emission reductions of the project

Emission reductions of the project = Baseline eimnss— (Project emissions + Leakage) = 3 452 648
tCO,— 995 729€0; = 2 456 91%CO,
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Emission reductions 2009| 2010| 2011| 2012| 2013| 2014| 2015| 2016| 2017| 2018
[9N] < Lo o o Lo Lo o ™ o
© [@)] — — — — — — o N
tCOolye 3 N = = ~ = = ~ S S
1 | Total ar ~ o o o o o o o ~ o
— (ep] (ep] (ep] ™ (ep] (ep] N N
2 Total for 2009- 1CO, 2 456 919

2018 period

Table 11. Project emission reductions
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E.6. Table providing values obtained when applyinformulae below:

Estlmated Estimated Estlma}ted Estimated emission
project baseline :
Year emissions leakage emissions reductions

(tCOze) (tCOze) (tCOze) (tCOze)
2009 315918 0 343 980 28 062
2010 241 983 0 344 877 102 894
2011 39 394 0 346 508 307 115
2012 38 211 0 345 326 307 115
2013 38 211 0 345 326 307 115
2014 38 211 0 345 326 307 115
2015 38 211 0 345 326 307 115
2016 38 211 0 345 326 307 115
2017 66 273 0 345 326 279 053
2018 141 106 0 345 326 204 220
Total 995 729 0 3452 648 2 456 919
(tCOze)

Table 12. Emissions under baseline and project soém, as well as emission reductions.
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Section F. Environmental impacts \

F.1. Documentation on the analysis of the environnméal impacts of the project including

The project “Coal mine methane capture and utibzatat Samsonivska-Zakhidna mine” aims at
improving the regional environmental, social andrexnic situation. The following advantages aredo b
obtained throughout the project implementation:

1) Due to the technologies installation for the lcmine methane utilization, Samsonivska-Zakhidna
mine is to decrease methane release to the atnrespherefore eliminating a source of greenhouse ga
emissions to the atmosphere.

2) The project implementation is to contribute imidishing of the Ukraine’s dependency from the
imported energy resources, for instance, from esipematural gas.

3) The coal mine methane usage for electricity gimn results in a numbers of benefits for the
environment compared to widely spread fossil fughbustion. The company, therefore, can rely on its
own energy resources, being constantly renewedvili coal mine is operational.

4) The project employs the enabling technology,ciwhis to reduce electricity consumption from the
national grid by 36 108 MWh per year during the 2@018 period.

According to the current legislation, the enviromta impact assessment (EIA) has to be undertaken
before the permit for the gas engines and flars®llation is issued by the state authorities. Eheis
expected to be prepared in due course before dbe g&rmit for operating the flares and gas engmes
issued. As of 2009, the first KGUU-5/8 unit is opiemg in the testing mode with a temporary state
permit issued as of Septembef"12009. The fuel switch at the mine’s boilers dnescreate any new
emission sources, and in fact is decreasing haaardmissions to the atmosphere. According to the
existing national regulations, no EIA procedureequired for the fuel switch activities at the é¢xig
boilers of Samsonivska-Zakhidna.

Moreover, in accordance with the Ukraine’s legisiat the coal mines are obliged to report on the
emissions of hazardous substances, suctufghur dioxide, nitrogen dioxide, carbon monoxide,
dustemissionsetc. Samsonivska-Zakhidna mine has received all raleparmits issued by tHstate

Department of Environmental Protection in Luhandiast. The permits are valid until 2014.
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F.2. If environmental impacts are considered signi€ant by the project participants or the

The reconstruction of boilef§E-10/14 and KVTS-20-150 with further fuel switchdoal mine methane
will not result in an increase of the hazardousssions to the atmosphere. The boilers reconstructio
also foresees no new equipment installation. Thesefas there are no legally binding requirememts i
the Ukraine’s legislation, the EIA for these prajactivities will not be conducted.

Three flares KGUU-5/8 and three gas engines GEaidms J 420 installation needs to be firstly issued

with the official permit by the state authoritié&snder the current Ukraine’s legislation, the ElAtbése
project activities will be applied.
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On the stage of the project design documentatiorldpment, all relevant information on the project
was provided to the Krasnodon City Council. Thesreed answer enclosed in Annex 4.
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CONTACT INFORMATION ON PROJECT PARTICIPANTS

Project owner:

Annex 1

Organization:

0JSC “Krasnodonvugillya”

Street/P.O.Box:

Komsomolska St.

Building: 5
City: Krasnodon
State/Region: Lugansk Oblast
Postal code: 94404
Country: Ukraine
Phone: +38(06435) 6-54-15
Fax: +38(06435) 6-51-46
URL
Represented by:
Title: General Director
Salutation: Mr.
Last name: Potapenko
Middle name: Oleksiiovych
First name: Oleksandr
Department:

Fax (direct):

Phone (direct):

Mobile:

Personal e-mail:

Aleksandr.Potapenko@krasnodoncoal.com
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Project partner, Carbon advisor:

Organization

ING Bank N.V.

Street/P.O.Box:

Bijlmerplein 888

Building:
City: Amsterdam
State/Region:
Postal code: 1102 MG
Country: The Netherlands
Phone: +31 20 652 35 79
Fax: +31 20 565 82 07
URL www.ing.com/carboncredits

Represented by:

Peter van Eijndhoven

Title: Vice President
Salutation:
Last name: Van Eijndhoven
Middle name:
First name: Peter
Department Structured Finance / Natural Resources

Fax (direct):

+31 20 565 82 07

Phone (direct):

+31 20 652 35 79

Mobile:

+31 65 021 30 41

Personal e-mail:

Peter.van.eijndhoven@ingbank.com

Project developer:

Organization:

GreenStream Network GmbH

Street/P.O.Box:

Grosser Burstah

Building: 31
City: Hamburg
State/Region:
Postal code: D-20457
Country: Germany
Phone: +#9 40 809063 100
Fax: +49 40 809063 199
URL http://lwww.greenstream.net
Represented by:
Title:
Salutation: Mr.
Last name: Groza
Middle name: Georgiiovych
First name: Yevgen
Department:

Fax (direct):

Phone (direct):

Mobile:

Personal e-mail:

yevgen.groza@greenstream.net
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Annex 2
BASELINE INFORMATION

Baseline information can be found in the Section B.
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Annex 3
MONITORING PLAN

Monitoring plan can be found in the Section D.
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Annex 4

The stakeholder’s feedback (letter)
From_22.10.2009
To the General Director
of OJSC “Krasnodonvugillya”

0.0. Potapenko

Dear Oleksandr Oleksiiovych,

| got acquainted with the proposed project of co@he methane capture and utilization at
Samsonivska-Zakhidna mine, which consists of thiewiing measures: installation of flares,
reconstruction of the coal-fired boilers with fugthfuel switch to coal mine methane, and
installation of the gas engines, operating on auak methane.

The proposed Joint Implementation project on comlemmethane capture and utilization at
Samsonivska-Zakhidna mine is economically and #garaportant and has positive impact on
the environment. The financing of the project via#come essential investment into the coal
mine industry in Krasnodon. The JI project will uksn coal and energy savings, create new
employment opportunities, improve safety, and s¢be work place availability in the long
term prospective.

The JI mechanism implementation in accordance with Kyoto Protocol will assist OJSC
Krasnodonvugillya in attracting significant addited investments into Samsonivska-Zakhidna
mine modernization. The project implementation waésult in greenhouse gases reduction, in
particularCO..

Krasnodon Regional State Administration supporéspgloposed project of coal mine methane

capture and utilization at Samsonivska-Zakhidna emand asks for your assistance in
participation of the enterprise in JI mechanisrerisure the project implementation.

First Deputy

Acting Head of the Regional State Administration R.V. Koizhyi

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



