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\ SECTION A. General description of the small-scale mject |

\ A.l. Title of the small-scale_project |

Reduction of Greenhouse Gases Emissions Due to EggrEfficiency Improvements and Waste
Heat Utilization at JSC “Ukrgrafit”

Project pertains to the sectoral scopéatufacturing industriesGroup II.
JI PDD version number: 2.2

Data of Completion: 7" of November, 2011

A.2.  Description of the_small-scale project

Situation before project implementation

Before project implementation JSC ‘Ukrgrafit’ haselm covering its heat (steam) energy demand by
purchasing heat power from the nearby industritgrpmise and was using relatively higher quantities
energy for operational processes without implententaf energy efficiency measures.

Baseline scenario

The baseline scenario of the project foresees raation of previously existing practice within the
graphitising and calcination processes without @nmntation of energy efficiency measures and
producing steam by using coal fired boilers (sse akction B for details).

Purpose of the project

The purpose of the project is the increased effwjeof the energy resources use through waste heat
utilization and the reduction of energy resourcemsamption accompanied by greenhouse gases
emission reductions.

Non technical project summary

Within project boundaries three exhaust boilerd Wwé installed for waste energy utilization from
carbon fillers calcination furnaces. Heat energhiclv is now being wasted, will be used for covering
heat demand of the Enterprise and will substitei@ lenergy (steam), which would have been generated
by coal fired boilers in the absence of the propattvity. Besides, project foresees reductionriargy
resources consumption (electricity and natural,ghs} to reconstruction of furnaces, electrocatoirsa
and other energy-efficiency improvement measures.

Concept of the project

JSC “Ukrgrafit” executes the project of exhaustidrsi installation, reconstruction of electrocaltora
and the kiln, and electrode fillers graphitizingdamization to reduce GHG emissions, organic fadl a
electricity consumption.

The project foresees two main parts:
- energy efficiency improvements during graphite picid production including reconstruction of
electrocalcinators, reconstruction of the calcoratkiin and modernization of graphitizing
process;
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- waste energy utilization through the utilization hafat from industrial processes (exhaust gases
from furnaces) that would otherwise be wasted #sdse for steam generation.

Expected results of the project:

Project activity aims to achieve the following riksu

« greenhouse gases emission reductions in the ambdW@E 076 tonnes of GPfor the period of
2008-2012 and 472 460 for the period 2008-2020,

« waste heat recovery in the amount of 481 505 G¥quean,

« electricity and organic fuel savings due to recartdion of electrocalcinators and the kiln, and
modernisation of graphitizing process.

Grounds for the project implementation

Project implementation was started on the grounfdshe necessity to optimize energy resources
consumption at the Enterprise with the utilisatadrKyoto Protocol flexible mechanisms. Information
about energy consumption of the Enterprise is ptesiein the table below.

Data 2003 2004 2005 2006 2007
E|ectricity Consumption, MWh 258 201 262 093 280 944 271 824 271 4p7
Heat energy (steam) consumption fromlL24 146 121 799 131 103 127 368 125 0p6
nearby industrial enterprise, Gkal
Natural gas consumption, 1006 m 18 796 18914 19 640 16 434 18 647

A.3.  Project participants:
Please indicate if the
Party_involved
Party involved Legal entity p_rp;ggt_par_tl_c_lgant W|sh_es to be
(as applicable) considered as
project participant
(Yes/No)
Party A: " .
Ukraine Jlgrcc:)'e%i:rg]vr\/ifgr No
(Host Party) :
Party B: RWE Power Aktiengesellschaft No
Germany ERUs buyer

JSC "Ukrgrafit” is a leading Ukrainian manufacturer of graphiteceibdes for electric steel furnaces,
submerged-arc furnaces and other types of elefttritaces, commodity carbon pastes for Soderberg

electrodes, carbon-based lining materials for rhetital, machine-building, chemical industries and
others.

RWE Power Aktiengesellschaft is one of the leading energy production and geimeraompanies in
Germany and is an integral part of the RWE GrouyERPower banks on a broad energy mix and to a
large extent is able to draw on its own raw maltdyéese. By now, power plant portfolio of the RWE
Power, including affiliates, consists of 24 largadse power plants and numerous smaller generating
facilities. Including the power acquired from thipdrties, we make available some 205 billion kwh of
electricity a year. RWE invests in GHG emissionu@thn projects to generate carbon certificates tha
RWE can use as a part of its carbon mitigationvaigs. RWE is active in all the important CDM adid
host countries and has a portfolio of over 130quty.
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\ A.4.  Technical description of the small-scale proj: |

\ A.4.1. Location of the small-scale project |
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Fig. A-1. Project area location, Zaporizhzhya, Ukréne

Ukraine

Article 5 of the Kyoto Protocol requires ‘Annex arfHles to having in place, no later than 2007 ,ameti
systems for the estimation of greenhouse gas emisdy sources and removal by sinks.” National
Inventory System of Ukraine was created by Goveminigecision “Procedure of the Functioning
National System of the Estimation of AnthropogeBinissions by Sources and Removals by Sinks of
GHG not Controlled by the Montreal Protocol” (21@8&, No554).

According to Article 7 of the Kyoto Protocol Ukramave submitted annual greenhouse gas inventories
on a regular basis. First National Inventory repeas submitted on 30of February, 2004. The last one
was submitted on I5of April, 2011. Ukraine has also submitted itstiFifNational Communication
report on 28 of December 2009.

\ A.4.1.2. Region/State/Province etc.: |

Zaporizhzhya region

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

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

The project is implemented at the project siteSIE JUkrgrafit” in Zaporizhzhya, Pivnichne shose. 0.
The geographical coordinates of the project sieetlae following: 47°87' N, 35°12' E.

JSC ‘Ukrgrafit’

47 87048,35.12870

The joint implementation project at JSC “Ukrgrafg”a small scale project.

The small scale project conforms to the type @hergy efficiency improvement project activities,
which reduce energy consumption, on the supplyardémand side, by up to 60 gigawatt hours (GWh)
per year (or an appropriate equivalent), and cayego Energy efficiency and fuel switching measures
for industrial facilities.

Some of the technologies employed by the projestofmstruction of electrocalcinators, modernisation
of graphitizing process) were specially developedtiie implementation at the enterprise and some of
them (waste heat utilisation) is used at other $trial enterprises but could not be referred asnancon
practice technology (see also Section B.2).
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A.4.3. Technology(ies) to be employed, or measuregperations or actions to be

The aim of project execution is the increase ofgneesources consumption efficiency and greenhouse
gases emission reduction during graphite producidyztion process.

The main stages of the graphite products produgtioness are the following:

- raw materials (coke or anthracite) preparation bgngry calcination for lowering the water
content and volatile matters content;

- crushing of the raw materials and forming of graftadtions for further preparation of carbon
loam composition;

- mixing and pressing with further formation of kksawith certain dimensions and sizes;

- baking of carbon blocks for the formation of int@grhomogeneous and solid structure of
carbon material;

- impregnation of baked carbon blocks with the carbaming agent for increasing of the
blocks’ density and additional baking;

- graphitizing of the carbon blocks for carbon crifsta grid alignment and graphite formation;

- mechanical treatment of the final products.

Flow diagram of graphite products production

I Calcining
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Pressing — ]|_

Baking 1|I .:-
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{ j |
. Ik |
Impregnation ||| Impregnation |§ '

against oxidation - Finished products
Fig. A-3. Flow diagram of graphite products producton using coke as a raw material.
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Flow diagram of carbon products production
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Fig. A-4. Flow diagram of graphite products producton using anthracite as a raw material.

The project foresees the implementation of thefaithg technical measures:
* reconstruction of electrocalcinators,
 reconstruction of the calcination furnace (kiln),
« modernization of carbon fillers graphitizing proses
« introduction of waste energy utilization due to aubt boilers installation.

Reconstruction of electrocalcinators

Electrocalcinator is electrothermic equipment 18nsehigh. There are 7 electrocalcinators at et fiicated in
the industrial workshop #1. Technical charactesstf electrocalcinators are presented in the kegtdav.

Parameter Value
Type IET-10-YXJ14
Producer OJSC “Sybelectroterm”
Nominal value, kVA (no more than) 1600

Nominal frequency, Hz 50

Diameter of the upper electrode, mm 500
Maximum power of electrode currentA Kshort-term) 20
Water consumption for cooling, hour 45-55
Breadth, mm 3350
Length, mm 8385
Height, mm 18160
Mass, tonnes 51
Sound level, dBA 85

Source of the data: Electric furnace (electrocaétor) /ET-10-YXJI4. Technical description.
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Reconstruction of electrocalcinators consists af swbcomponents: reconstruction of electrocalcisato
to produce thermoanthracite by one-stage procedsenonstruction of electrocalcinators to produce
synthetic graphite. Both reconstruction measuraddd to significant electricity savings.

Thermoanthracite is being produced when moist aoite is passing through the stack of
electrocalcinator under the influence of electrigrent in interelectrode space. Within the project
execution Paton Electric Welding Institute of Naab Academy of Science of Ukraine has developed
up-to-date patented technology, which allowed desirgy the specific electricity consumption during
electrocalcination process without violation of liyastandards for thermoanthracite.

Specially constructed chokes were implemented éctedcalcinators to switch from a two-stage coal
thermal treatment to a single-stage coal thermealttnent. The changes in the electrocalcinatorsgdes
allowed mixing of coal charging material during tbalcination process and achieving homogenous
heating of the coal charging material. Within theject three electrocalcinators were reconstruated
switched to one stage operation mode and the decistgarding the reconstruction of other
electrocalcinators could be made within the prog@&cution.

The furnace shaft is the steel jacket with theidetdiameter of 2300 mm. Inside the shaft thegekin
brick lining and mullite wool. The electrodes acedted vertically inside the furnace’s shaft. Top t
electrode has a diameter of 500 mm and is mad&bfduality graphitized carbon material. The bottom
electrode has a diameter of 710 mm and is locatdtieabottom of the furnace with water cooling
system. The chokes were assembled in the middiesfpthe electrocalcinators. The size of the chiske
2180 x 1000 and it consists of 14 sectors. Assainblmke has a form of a ring with the multifacet
hatchway in the centre with the diameter of 25-Gff%he furnace shaft's diameter.

UMY

Fig. A-5. Middle part of electrocalcinator and schenatic view of the choke inside it.

When the anthracite is moving through the instatledke the particles of the anthracite is moving no
only in the vertical direction but also in the fmmmtal direction from the shaft walls to the middfehe
shaft allowing mixing of the coal charging materi@esides, while coming through the installed choke
all coal charging material is intensively and hoergus heated by electric current due to increased
density of electric current. The performed modetiim allowed decreasing the specific electricity
consumption from 1.4 MWh/tonne to 0.7-0.8 MWh/tonne

Synthetic graphite is used in combination with theanthracite as filler within carbon product (catbo
blocks and blast-furnace blocks) manufacturing.tisstic graphite is produces by standard technology

! Pictures from Petrov B. F. Energy savings in eelet thermoanthracite production. — Kyiv: “Ecotealbgiya”, 2006.
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of graphite production namely including mixing afke and pitch, pressing and further calcination and
graphitizing in graphitizing furnaces. Producedthgtic graphite blocks are crushed and then used fo
manufacturing of carbon products. Within the projeoplementation the technology of synthetic
graphite production in electrocalcinators with hitgmperature processing of calcinated coke was
developed and introduced at the enterprise. Thedesign of electrocalcinators allowing productidn o
synthetic graphite was developed and pilot-scalgtirtg has been successfully accomplished.
Implementation of synthetic graphite production glectrocalcinators has significant energy saving
effect due to avoiding natural gas consumption dalcination and also due to smaller electricity
consumption for production of synthetic graphiteelectrocalcinators in comparison with the same
process in graphitizing furnaces. The performed enoidation allowed decreasing the specific
electricity consumption for synthetic graphite pwotion by 1.6 MWh/tonne. Within the project 1
electrocalcinator was reconstructed and switchedytthetic graphite production and the decision
regarding the reconstruction of other electrocalimirs could be made within the project execution.

Calcination kiln reconstruction

Within the realization of the first part of the ot the kiln #10 was also reconstructed. The ikilnsed

for fillers’ burning in the separate chambers tha being heated or cooled in-series accordingpdo t
fixed schedule. The process of burning lasts 18nore days and the period can be changed within
determined limits.

Closed type furnace designed by Riedhammer compasyinstalled within the project for baking of
electrodes. The furnace consists of three zoneshgating zone, main fire zone and cooling zone.
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Fig.A-7. Cross-section of one furnace chamber inditing the typical flue gas flow pattern.
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Within the reconstruction the volume of the kilnsaextended, the quantity of chambers was increasead

an automated control system on burning was implésderMaximum kiln capacity under the burning
schedule of 341 hours is 30 000 tonnes/year. Tthus,to design measures and the automation of the
burning process the kiln specific natural gas comgion was reduced from 178#onne to 70 rftonne.

The installed kiln is characterized by excellennperature transfer and distribution, reduced fuel
consumption, maximum burnout of volatile componeartd thus reduced levels of emissions. Technical
characteristics of the kiln are presented below.

Parameter Value

Model and type Ring-typed calcination furnace #1h\86 sections
Size, meters 112,5x 30

Weight, tonnes 13 800

Number of sections 36

Pits per section 7

Section volume, th 98,06

Fuel Natural gas

The reconstruction of the kiln has been ended 0vZnd the kiln started operation in 2008.

> B
Fig.A-8. Calcination kiln #10.
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Graphitizing process modernization

The final step in graphite manufacture is a corigarsf baked carbon to graphite, called graphigsin
i.e. heat-treating the material at temperaturagbénregion of 2600°C — 3300°C. During the grapimgs
process, the more or less pre-ordered carbon @trdiw carbon) is converted into a three-
dimensionally ordered graphite structure (crygdwlklignment). During the graphitizing process the
density of graphite is increased and the matesifeicoming better electric and thermal conductbe T
process requires high power consumption.

Within the project boundaries the process of carbbers graphitizing was also modernized, that
allowed to save electrical energy and to reducergreuse gases emissions.

The process of electrode fillers graphitizing takésce in electric resistance furnaces, whererpati
material itself is an active electric resistancthia general chain of the graphitizing aggregabe ifiput
material is being heated due to direct pass oftréecurrent through it. The current is suppliedthe
load by two water-cooled head electrodes at theonesides of the furnace, which is thermally insedh

by a mixture of coke, sand, carbon black and/ordsesty thus protecting the material against oxichatio
As the electrical resistance of the furnace deeadth an increasing degree of graphitisation, the
power to the head electrodes is controlled andsagljuby transformers. Furnace loading consists of
electrode fillers and carbonic charge. As the dlecesistance of the charge is higher than thetiéte
resistance of the fillers, almost all the heatgpating in the charge layer, while the electroliiers is
being heated due to thermal conductivity.

The process requires significant power consumgiwhthe most precise method of process control and
consequently control of power consumption is threatimeasurement of reaction zone temperature. As
there is a lack of methods and devices for temperaheasuring in the graphitizing furnaces dueesty v
high temperatures and restorative carbon envirottherncontrol on the graphitizing process is predid
according to the fixed technological schedule eflbwer (energy) input to the furnace.

Within the project realization in 2007 the techrplaf three-dimensional modelling of the graphitii
process in the Acheson furnace based on energydeslanethod was developed and implemented in the
workshop #4 section 4 during the production of etates with the diameter of 600 mm. There are 5
graphitising furnaces 12 meter long being operatea cycle mode in the section 4. The average kengt
of the production cycle is 350 hours and the aweregpacity is 11 000 tonnes per year. Power is
supplied by four furnace transformers TDNP-1600@1t@ the capacity of 9350 kWA each.

Fig.A-8. Schematic image of graphitizing furnace ath graphitized electrodes

The technology allowed to model and to compare ractjte the process of temperature change in the
different furnace zones while the power (energpuininto the furnace. Received mathematical model
enabled to define the furnace temperature fieldtantgberature gradients during definite time while t
power (energy) input into the furnace. On the bakithe mathematical model the process of the figna
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heating was optimized, that allowed to reduce $jgeelectricity consumption from 6.425 MWh/tonne
to 5.750 MWh/tonne on the most responsible and comfiflers section with 600 mm diameter.

Exhaust boilers installation

Within the second part of the project three veltiwater tube exhaust boilers with the production
capacity of 25 tonnes of steam per hour each wilhistalled at JSC “Ukrgrafit”.

Exhaust boilers will use the energy, which is noging wasted (the energy of exhaust gases from
calcinating furnaces) and will also combust natgas for covering heat energy (steam) demand of the
enterprise. Exhaust boilers will utilized the enemptential of exhaust gases from the calcination
furnaces #1, #2, #3 and #5 located in the workstpwhich have a single stack flue. Exhaust gases
will pass through the primary furnace of the exhéalers, where the waste energy is utilized and
additional fuel is combusted, combustion chambenyvection heating surface and directed to the gas
purification system and further to the existingcktflue. Bag-type filters are used for the purifioa of

the exhaust gases from dust and ash. One exhailst i3 also equipped with the additional burner,
which is able to combust graphite powder, and &éuwith 30 tonnes (8 hours of operation) capacity
for loading graphite powder. However, it is notéeeen to use graphite powder as a fuel in significa
amount because of its value as a product for palarde in the metallurgical industry.

Generation of heat energy using waste energy aestigases will lead to energy savings and reductio
of greenhouse gases emissions. Total annual anbinatat energy generation by three exhaust boilers
PK-25-1.4/320 will be about 115 000 Gkal. Heat getienarate depends on the heat demand, which
changes during the year. The use of heat insulatiaterials at the heating surface and securingef t
outside surfaces temperature not more than 55°iUSelgad to additional energy saving effect.
Technical characteristics of the equipment aregmtesl in the table below.
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Parameter Value

Type PK-25-1.4/320

Producer STC “Kotloenergoprom”

Installed heat capacity, Gkal/hour 20

Capacity, tonnes of steam/hour 25

Superheated steam pressure, MPa 1.4

Superheated steam temperatu€g, ° 320

Maximum consumption of the flue gases/hour 60 000

Flue gases temperature, °C 500-1100

Natural gas consumption in the utilizing modé/traur 397

Natural gas consumption in the autonomous modéaur 2000

Data source: Installation design of heat-utilisatiboiler workshop construction. Executive summary.
Expected date of exhaust boilers commissioning'isf May, 2011.

Implementation schedule and cost of the project

The decision about Project implementation was niadéhe scientifical and technical council of the
Enterprise on the"™of October, 2006 taking into consideration thesjtuity of additional revenues
from emission reduction units sale within the fravaek of joint implementation mechanism of Kyoto
Protocol.

In 2007 the investments in energy efficiency imgmments (modernization of graphitizing process,
reconstruction of two electrocalcinators and retroiesion of kiln #10) have been made and in 20@8 th
reconstructed equipment was already operationalsTthe start of the crediting period is thHédf
January, 2008. The second part of the project kas Istarted in 2009 when the agreement on three
exhaust boilers construction has been signed. Kpected commissioning date of exhaust boilers
workshop is the *Lof May, 2011.

Total estimated project cost is about UAH 108.5liaml (VAT excluded). See also section B.2 for
details. The project is financed by the own invesita of the Enterprise. In determining the struectfr
financing revenues from ERUs sale are not takeo &mcount as their receipt is expected after the
execution of main investment costs for the proj@emntative amount of investments from ERUs sale
during the first crediting period is expected at kavel of UAH 10 million.

The project uses the state-of-the-art technolodyichvis based on the latest scientific research and
developments efforts and will result in a signifidg better performance than commonly used

technologies in the Host country. Besides, the rteldgies were specially developed for the

implementation of the project and thus are notlyik® be substituted by other or more efficient

technologies within the project period. All the heological parameters of the project equipment meet
environment protection normative requirements.

Due to the use of modern technology project reguingtial training of the personal. Namely, the
trainings on technical maintenance of the calcimatkiln, general structure and process contrekteic

and mechanical equipment, as well as functioninguibmatic control system were conducted for all
responsible workers operating calcination kiln. iBes, the responsible workers have been acquainted
with the relevant operation and safety regulati@nuals and process regulations. The staff respgensib
for operation of exhaust boilers has successfullgspd the training courses on general principles of
functioning and the safety rules of operation efst and water heating boilers, air and gas pipekse
well as has been acquainted with the relevant tiparand safety regulation manuals. Additional
provisions for meeting training and maintenancedsesnvisaged due to training of the personal during
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the setup mode operation period and enforced reqpaints for educational and professional background
of the working personal.

A.4.4. Brief explanation of how the anthropogenic emissiasof greenhouse gases by

into account national and/or sectoral policies andircumstances:

Anthropogenic emissions of greenhouse gases willrdsRiced due to waste heat utilization and
avoidance of use of carbon intensive fuel for herargy generation. Besides, reduction of elegyricit
and organic fuel use due to reconstruction of sdeelcinators and the kiln, and electrode fillers
graphitizing modernization will lead to GHGs emis® reduction. Total amount of greenhouse gases
emission reduction over the first crediting perktiD8-2012 is 105 076 tonnes of £&yuivalent.

Taking into account prevailing practice and finahdbarriers described in details in Section B,sit i
concluded that emission reductions would not ogttine absence of the proposed project.

Only CQ, emissions concerned with fossil fuel combustiond alectricity generation are included in
the project boundary and addressed in PDD, @htissions and NQOemissions were considered
negligibly low and were not taken into considemti®etailed description of project boundaries is
presented in Section B.

Total reductions of greenhouse gases emission rwitiheé defined project boundaries over the first
crediting period 2008-2012 are 105 076 tonnes@f €juivalent. Total reductions of greenhouse gases
emission within the defined project boundaries diierexpected second crediting period 2013-2020 are
367 384 tonnes of G{&quivalent. The extension of the crediting petiegond 2012 is subject to Host
country approval. Overall emission reductions duprbject realisation during the period 2008-2089 a
472 460 tonnes of CQequivalent. Estimates of total as well as annumaisgion reductions for the
crediting period 2008-2020 are provided in theddi@low.

Years
Length of the crediting period 13
Year Estimate of annual emission reductions
in tonnes of C@equivalent
2008 8 737
2009 8 765
2010 10 208
2011 31 443
2012 45 923
Subtotalestimated emission reductions over the 105 076

period 2008-2012
(tonnes of CQequivalent)

Annual average of estimated emission reductions 21 015
over the first commitment period
(tonnes of C@equivalent)

2013 45 923
2014 45 923
2015 45 923
2016 45 923
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2017 45 923

2018 45 923

2019 45 923

2020 45 923

Subtotalestimated emission reductions over the 367 384

period 2013-2020
(tonnes of CQequivalent)

Total estimated emission reductions over [the 472 460
crediting period

(tonnes of CQequivalent)

Annual average of estimated emission reductions 36 343

of a larger project:

The proposed project is not a debundled cwvrept of a larger project. JSC “Ukrgrafit’riet a
project participant to any joint implementation small-scale joint implementation project with a
publicly available determination in accordance wittragraph 34 of the JI guidelines.

The Project Idea Note had been submitted for rewikthe National Environmental Investment Agency
of Ukraine. The National Environmental Investmemeicy of Ukraine issued a Letter of Endorsement
# 165/23/7 from 2B of January, 2011 for the project providing its soit for further development of
proposed joint implementation project.

In accordance with the “Requirements for the Jbimglementation Projects preparation” approved by
National Environmental Investment Agency of Ukra{@der #33 from 25 of June, 2008) to receive a
Letter of Approval for the JI project the projecoponent should provide to the National Environraént
Investment Agency of Ukraine the final determinatieport of the proposed project along with project
design documentation and the copy of Letter of Eselment.

Therefore the final PDD will be sent along with tHimal determination report to the State
Environmental Investment Agency of Ukraine for thetter of Approval, which usually is expected
within 30 days after PDD submission. After recegvithe Letter of Approval from Ukraine the

documents for receiving the Letter of Approval fr@dermany (written request for approval, project
design document, final determination report, LetteApproval of the Host country) will be submitted

to the designated focal point in Germany (GermanisBions Trading Authority (Deutsche

Emissionshandelsstelle, DEHSt) within the FedemliBnment Agency). Receiving of the Letter of
Approval from Germany is expected during two morgfisr documents submission.
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SECTION B. Baseline |

\ B.1. Description and justification of the baselineehosen: |

The baseline scenario has been established indwort® with Appendix B of the JI Guidelines and in
accordance with the Guidance on Criteria for BageSetting and Monitoring by the JISC.

The Guidance on Criteria for Baseline Setting andnitbring established by the JISC stat&he
baseline for a JI project is the scenario that reeably represents the anthropogenic emissions by
sources or anthropogenic removals by sinks of GH@swould occur in the absence of the proposed
project.’

Taking into account guidelines mentioned abovegmtoparticipants established the baseline using JI
specific approach by identifying and listing pos$sikalternatives on the basis of conservative
assumptions and identifying the most plausible de. Approved consolidated baseline and monitoring
methodology ACMO0012 “Consolidated baseline methogglfor GHG emission reductions from waste
energy recovery projects” Version 4.Ovlas analysed and some elements were used whepapte.
Namely, the approach for the defining of projectihdaries (waste energy recovery and useful energy
generation equipment, and distribution system &&ful project energy) and greenhouse gases included
in project boundaries (Gnly). Besides, the small scale methodology IERergy efficiency and fuel
switching measures for industrial facilities (Versil2§ was also analyzed and the approach of baseline
establishment based on the energy baseline (luatoaverage energy consumption levels) of the
equipment and technological processes within tbgept boundaries was partly applied.

Analysis of alternatives for the project activity

Plausible alternatives for the joint implementatjmoject were examined based on the existing ma&cti
analysis, national and sectoral policies and ptgjpecific circumstances.

For the first part of the project (energy efficigneprovements during graphite products production
including reconstruction of electrocalcinators,amstruction of the calcination kiln and moderniaati
of graphitizing process) the following alternatiwesre assumed:
- continuation of previously existing practice withoimplementation of energy efficiency
improvements measures; and
- energy efficiency improvements introduction withdaging registered as joint implementation
project.

For the second part of the project (waste enerdizatton by means of utilization of heat from
industrial processes (exhaust gases from furnadlasywould otherwise be wasted and its use fomstea
generation) the following alternatives were anatlyze
- continuation of existing practice continuing ste@imchase from the nearby industrial facility;
- introduction of coal fired boilers for steam genina;
- introduction of exhaust boilers for waste energyization and subsequent steam generation
without being registered as joint implementatiooject;
- introduction of exhaust boilers for waste energlizattion and subsequent steam and electricity
generation.

2 http://cdm.unfccc.int/methodologies/DB/L731WMCXLWE6ALG5AYAGLTIP7KW7/view.html
® http://cdm.unfccc.int/methodologies/DB/USL8P68DKBIF5X0KOR212009NXY C/view.html
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As for the second part of the Project, the altéveatoreseeing continuation of the previously esdst
practice of buying steam from the nearby industi@ility could not be considered as plausible and
realistic scenario for the project owner becausdechnical and economic reasons. In light of the
potential changes in raw materials used for grapioducts (from coal electrode pitch type B with t
softening temperature of 67-73°C and optimal miximgperature of 140°C to coal electrode pitch type
C with the softening temperature of 85-90°C andnogit mixing temperature of 170°C) caused by the
deficit of currently used coal electrode pitch ty®é¢he steam with higher temperature than supgiied
nearby enterprise is needed. The temperature oftdsm being supplied from the nearby industrial
enterprise is 280°C and the pressure is 7 kg% (#m maximum mixing temperature that could be
reached using steam from the nearby industrialrprnse is 165°C), while the steam characteristics
needed is 320°C and 14 kg /*sBesides, the fact that the steam is purchased themearby industrial
facility brings the risk of steam shortage due long of steam generation volumes or stoppageseat th
facility, which is not under control of the projemivner. The economic reasons are connected with the
risk of significant increase of heat energy pribaring the period 2008 — 2010 the price of heatgne
generated by ZALK (nearby industrial facility) hasreased by 122% from UAH 166.09 per Gkal at the
beginning of 2008 to UAH 369.05 in September 2010.

The alternative foreseeing installation of exhaosilers with steam and electricity generation using
either backpressure or condensing type steam wurbims also excluded from consideration by the
project owner due to unstable heat energy demaridgdthe year, which could cause the stoppage of
electricity generation during the periods of lonahenergy demand and thus lowering the economic
efficiency of the project, and also due to sigmifidy higher investments costs (UAH 115,5 — 124,3
million in comparison with UAH 65,2 million VAT irladed for the project alternative).

Thus, for the both parts of the Project, the follugvtwo alternative scenarios to the project attivi
consistent with mandatory laws and regulations vesseimed:
- continuation of previously existing practice withoimplementation of energy efficiency
improvements measures and introduction of coal fi@lers for steam generation (Alternative 1);
- introduction of energy efficiency improvements axhaust boilers for waste energy generation
without being registered as joint implementatiooj@ct (Alternative 2).

Alternative 1

Alternative 1 foreseeing continuation of previouskisting practice without implementation of energy
efficiency improvements measures and introductidncoal fired boilers for steam generation
corresponds to national and sectoral policies @amdimstances, such as national reform initiativeg a

local fuel availability and thus assumed as a pld@isnd realistic scenario.

Due to long period of low energy prices and lackfiofncial resources it is typical for Ukrainian
industrial enterprises to continue operation usowg energy efficient equipment and performing only
basic maintenance of such equipment. Ukrainianstigithas high energy intensive factors and even
recent positive developments in decreasing of gniamgnsity of gross domestic products are caused
mostly by the scale factor and has occurred agdinst small number of energy saving and
modernization projects in the industry. Even thewgh of energy sources prices has not led to the
significant energy efficiency improvements due tat economically substantiated process of price
formation (subsidies, transfer of the energy coghe price of produced goods) and ineffective gyper
resources consumption accounting pracficEactors that have contributed (and still contebuo the

“ National report on the status and perspectivése$tate energy efficiency policy in 2008. Prefdrg the
National Agency of Ukraine on Ensuring of Efficidnse of Energy Resources
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high energy intensity include slow restructuringesfergy-intensive industries; old capital stockha
public, private and household sectors; and inadeqafiorms of the heat and power sectors

As for steam generation, it is also typical for alkian industrial facilities to secure steam demand
own steam generation units.

Overall, heat is produced in Ukraine by boiler gathermal power plants, combined heat and polaeig
and nuclear power stations. In 2006 the share itdrban overall heat generation was 63.8% on @eeia
Ukraine and 67.4% of total heat generation in éiggon of project realisation (Zaporizhzhya redion)

Boilers are operated mainly on natural gas, codlrasidual fuel oil. As Ukraine satisfies its dermham
natural gas by importing more than 70 % of natges used, one of the main goals of its nationaiggne
policy is decrease in natural gas consumptidrccording to the Decree of Cabinet of Ministeffs o
Ukraine Ne 256-8 “On Immediate Actions for Decrease of Natural @asmsumption for the Period up
to 20107, total substitution of natural gas by aitdive sources of energy, coal and RFO should be
provided. The decree is in line with the NationakEyy Strategy of Ukraine. There are significardlco
and lignite reserves in Ukraine (over 60 billiommes) and there is also a potential for coal industry t
expend and increase production. Thus, using caalfasl is the realistic and plausible alternative.

Alternative 2

Alternative 2 foresees introduction of energy éfficy improvements and exhaust boilers for waste
energy generation without being registered as jomglementation project. This alternative foresees
implementation of all measures of the project sdendut without being registering as joint
implementation project and thus without additionevenues from ERUs sale. This alternative is a
plausible scenario but it is not the most finargiattractive for the project owner as shown intiec
B.2 and thus cannot be considered as a baselinarsze

Therefore, Alternative 1 — continuation of previlyusxisting practice without implementation of egyer
efficiency improvements measures and introductibooal fired boilers for steam generation — is th
most plausible and realistic scenario without exeauwof joint implementation project and is congield
as a baseline scenario.

Baseline scenario has been established on a pregpecific basis and using multi-project emission
factor for electricity purchased from national grid

Emission reductions will be defined based on mainigpdata regarding actual electricity and natural
gas consumption volumes, production volumes and dreargy generation volumes, and thus cannot be
earned for decreases in activity levels outsidgptbgect activity or due to force majeure.

® Financing Energy Efficiency Investments for Clim&thange Mitigation Project. Investor Interest @agacity
Building Needs. — United Nations, New York and Gene010.

® Statistical book ‘Fuel and Energy Sources of Uheai 2009’

" The Energy Strategy of Ukraine for the period ag®30.
http://www.ukrenergo.energy.gov.ua/ukrenergo/cdhikdarchive/docview?typeld=44577

8 http://zakon1.rada.gov.ua/cgi-bin/laws/main.cgi®m256-2009-%F0

*http://www.mvp.gov.ua/mvp/control/uk/publish/aréart_id=71629&cat_id=523008&search_param=%D0%B7%
D0%B0%D0%BF%D0%B0%D1%81%D0%B8+%D0%B2%D1%83%D0%B3%06%D0%BB%D0%BB%D1
%8F+%D0%B2+%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD % @B¥%searchForum=1&searchD
ocarch=1&searchPublishing=1

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



(@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM Y
X3y FOR SMALL-SCALE PROJECTS - Version 01.1 ~v

Joint Implementation Supervisory Committee page 19

The basic assumptions of the baseline methodologthé context of the project activity could be
summarized as following:

- production volumes are assumed based on the luigtamd forecasted data from the enterprise as
well as based on the technical characteristicagifalled equipment; production volumes are
conservatively assumed equal both in the basetideoeoject scenarios;

specific electricity and natural gas consumption dtectrocalcinators, calcination furnace and
graphitizing furnaces was assumed based on hiatodata on electricity and natural gas
consumption and production volumes at each statfeedchnological process;

emission factors for fossil fuels combustion (caall natural gas) were assumed based on the
default IPCC values;

specific carbon dioxide non direct emissions factor consumption of electricity generated by
power stations of united energy system of Ukrainerewassumed based on standardised
determined values for each year of the creditimipdgSee Annex 2 for more details);

net calorific values of the fossil fuels (coal amatural gas) were assumed based on the default
IPCC and national values.

Detailed information about the parameters used dimate baseline scenario greenhouse gases
emissions within the project boundaries as wekesfactors and data sources are clearly desciibed
the tables below.

Data / Parameter P ki, y

Data unit tonne

Description Production volumes by calcination kiln

Time of Parameter is monitored during the crediting period.
determination’ monitoring

Source of data (to be) used Technical reportsefibrkshop

Value of data applied See Section E.

(for ex ante

calculations / determinations)
Justification of the choice of | The source of information has been chosen accortiinghe
data or description of procedures established at the enterprise and rxisttcounting
measurement methods and practices at the enterprise.
procedures (to be) applied
QA / QC procedures (to be) QA / QC is assured by regular updates of standeddiables of
applied weights for each type of carbon blocks used forcuation of
production volumes by calcination kiln based on toan
measurements of carbon blocks on calibrated elgictieights.

Any comment

Data / Parameter SFCyg, iln baselint

Data unit ntonne

Description Specific natural gas consumption bg #iln in the baseling
scenario

Time of Parameter is not monitored during the creditingiquerbut

determination’ monitoring estimated ex ante based on historical data.

Source of data (to be) used Average value for #s three years of kiln operation before

reconstruction measures (2003-2005) based on sherical data of
the enterprise was assumed.
Value of data applied 178

(for ex ante

calculations / determinations)
Justification of the choice of Conservative. Ireliwith the small scale methodology I1.D. Energy
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data or description of
measurement methods and
procedures (to be) applied

efficiency and fuel switching measures for indwtrfacilities
(Version 12).

QA / QC procedures (to be)
applied

Any comment

Data / Parameter NCMy

Data unit GJ/1000

Description Net calorific value for natural gas

Time of Parameter is monitored during the crediting period

Source of data (to be) used

Supplier documentation

Value of data applied
(for ex ante
calculations / determinations)

Average natural gas net calorific value was appfiedex ante
calculations; according to DBN V.2.5-20-2001 “Gaspply”
NCVpe = 34 GJ/1000

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The choice of data is based on the standardiseadgmved value

and thus assumed as conservative.

QA / QC procedures (to be)
applied

Any comment

Data / Parameter EFnG

Data unit kg C@GJ

Description CO2 emission factor for natural gas loostion

Time of Parameter is not monitored during the creditingqaker

Source of data (to be) used

Revised 1996 IPCC @Gunéde for National Greenhouse G
Inventories (Table 1-2 on Page 1.6 of the Workbamk)verted tg
CO, emissions.

as

Value of data applied
(for ex ante
calculations / determinations)

56.1

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The choice of data is based on the standardiseadgpved value

and thus assumed as conservative.

QA / QC procedures (to be)
applied

Any comment

Carbon emission factor for natural d&s3 tC/TJ reported i
Revised 1996 IPCC Guidelines for National Greenbo@as
Inventories (Table 1-2 on Page 1.6 of the Workbolo&3 beer
multiplied by 44/12 to be converted to €€arbon emission factor

Data / Parameter

P calcinators th,

Data unit tonne
Description Production of thermoanthracite by restnrcted electrocalcinators
Time of Parameter is monitored during the crediting period.
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Source of data (to be) used

Technical reportsefibrkshop

Value of data applied
(for ex ante
calculations / determinations)

See Section E.

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The source of information has been chosen accortliinghe
procedures established at the enterprise and rxisttcounting
practices at the enterprise.

QA / QC procedures (to be)
applied

Quality control is assured by cross-checking ofuklies recorde
by automatic control system and the values recordadually by
the operator of electrocalcinators.

Any comment

Data / Parameter

SEC calcinators th baselin

Data unit MWh / tonne

Description Specific electricity consumption foogduction of thermoanthracite
by the electrocalcinators in the baseline scenario

Time of Parameter is not monitored during the creditingiquerbut

estimated ex ante based on historical data.

Source of data (to be) used

Average value for thst Ithree years of electrocalcinat
operation before reconstruction measures (2004)208€d on the
historical data of the enterprise was assumed.

DI'S

A1

Value of data applied
(for ex ante
calculations / determinations)

1.397

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Conservative. In line with the small scale methodglll.D. Energy|
efficiency and fuel switching measures for indwtrfacilities
(Version 12).

QA / QC procedures (to be)
applied

Any comment

Data / Parameter

P calcinators sg,

Data unit tonne
Description Production of synthetic graphite byomrstructed electrocalcinato
Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Technical reportsefibrkshop

Value of data applied
(for ex ante
calculations / determinations)

See Section E.

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The source of information has been chosen accortliinghe
procedures established at the enterprise and mxisttcounting
practices at the enterprise.

QA / QC procedures (to be)
applied

Quality control is assured by cross-checking ofukies recorde
by automatic control system and the values recordadually by
the operator of electrocalcinators.

Any comment
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Data / Parameter

SEC cgraphitizing sg baselir

Data unit MWh / tonne

Description Specific electricity consumption for oduction of synthetig
graphite by the graphitizing furnaces in the baseticenario

Time of Parameter is not monitored during the creditingiquerbut

estimated ex ante based on historical data.

Source of data (to be) used

Average value for thst Ithree years of operation befc
reconstruction measures based on the historicah ddt the
enterprise was assumed.

pre

Value of data applied
(for ex ante
calculations / determinations)

3.575

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Conservative. In line with the small scale methodglll.D. Energy|
efficiency and fuel switching measures for indwtrfacilities
(Version 12).

QA / QC procedures (to be)
applied

Any comment

Data / Parameter EF g

Data unit tonnes CGMWh

Description Specific carbon dioxide non direct esitas factor for
consumption of electricity generated by power etetiof united
energy system of Ukraine

Time of Parameter is monitored during the crediting period

Source of data (to be) used

See Annex 2

Value of data applied
(for ex ante
calculations / determinations)

See Annex 2

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The choice of data is based on the orders of théoh
environmental investments agency of Ukraine, whagbprove
emission factors for electricity of Ukrainian gnidcommended t
be used for calculation of emission reductions daejoint
implementation projects realization.

QA / QC procedures (to be)
applied

Any comment

For the period 2012-2020 the valuether year 2011 was use
however the value of the parameter would be chamgezhse of
new emission factors for electricity of Ukrainiaridgare properly
approved.

Data / Parameter

P graphitizing, y

Data unit tonne

Description Production volumes by graphitizing faces for 600 mm diametg
electrodes production

Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Technical reportsefiubrkshop

Value of data applied
(for ex ante

See Section E.
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calculations / determinations)

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The source of information has been chosen accortliinghe
procedures established at the enterprise and mxisttcounting
practices at the enterprise.

QA / QC procedures (to be)
applied

QA / QC is assured by regular updates of standeddiables of
weights for each type of carbon blocks used forcuation of
graphitized electrodes production volumes based control
measurements of carbon blocks on calibrated elgictieights.

Any comment

Data / Parameter

SEC graphitizing baselin:

Data unit MWh / tonne

Description Specific electricity consumption by t@phitizing furnaces in th
baseline scenario

Time of Parameter is not monitored during the creditingiquerbut

estimated ex ante based on historical data.

Source of data (to be) used

Average value for #w two years (data before 2005 is
available due to introduction of automatic congsgstem in 2005
of graphitizing furnaces operation for 600 mm déden electrode
production before reconstruction measures (200BR0Ased or
the historical data of the enterprise was assumed.

not

\"2)

Value of data applied
(for ex ante
calculations / determinations)

6.425

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Conservative.

QA / QC procedures (to be)
applied

Any comment

Data / Parameter

HG exhaustboilers, y

Data unit GJ
Description Heat energy generation
Time of Parameter is monitored during the crediting period

Source of data (to be) used

Heat energy meter

Value of data applied
(for ex ante
calculations / determinations)

For ex ante calculations the value estimated basedechnical
documentation.

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Data are based on the technical characteristitseodquipment an
thus reflect the most realistic forecast of heatrgy generatior
volumes.

=N

QA / QC procedures (to be)
applied

Heat energy metering equipment will be calibratedutarly in
accordance with producer requirements and natiegailations.

Any comment
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Data / Parameter EF coal

Data unit kg/GJ

Description Carbon dioxide emission factor for caistion of other bituminou

coal
Time of Parameter is not monitored during the creditingqaker

Source of data (to be) used

Revised 1996 IPCC Guede for National Greenhouse G
Inventories (Table 1-2 on Page 1.6 of the Workbamk)verted tg
CO2 emissions.

Value of data applied
(for ex ante
calculations / determinations)

94.6

|72}

as

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The choice of data is based on the standardiseadgmved value

and thus assumed as conservative.

QA / QC procedures (to be)
applied

Any comment

Carbon emission factor for other bituoois coal 25.8 tC/T
reported in Revised 1996 IPCC Guidelines for Natig
Greenhouse Gas Inventories (Table 1-2 on Page 1i.6he
Workbook) has been multiplied by 44/12 to be coteeito CQ
carbon emission factor.

n

Data / Parameter Hcoal boiler:

Data unit %

Description Coal boilers efficiency

Time of Parameter is not monitored during the creditingqaker

Source of data (to be) used

Technical documentation

data or description of
measurement methods and
procedures (to be) applied

Value of data applied 90%

(for ex ante

calculations / determinations)

Justification of the choice of | Conservative.

QA / QC procedures (to be)
applied

Any comment

B.2.

Description of how the anthropogenic emissiorsf greenhouse gases by sources are

In accordance with Article 6 of the Kyoto Protoaljoint implementation project has to provide a
reduction in emissions by sources, or an enhandenfigret removals by sinks, which is additionahtty
that would otherwise occur. This supposes thafptiogect scenario is not part of the identified tiase
scenario and that the project will lead to redurdiof anthropogenic emissions by sources of GHGs.

JI specific approach has been used to demonstrattamthropogenic emissions of greenhouse gasks wil
be reduced below those that would have occurratiérabsence of project activity. Financial analysis
and common practice analysis were used to demoagiraject additionality.
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Realistic and credible alternatives available te pinoject participants (see Section B.1), that v
outputs comparable with the proposed joint impletaiéon project activity are the following:
- continuation of previously existing practice withoimplementation of energy efficiency
improvements measures and introduction of coal fi@lers for steam generation (Alternative 1);
- introduction of energy efficiency improvements axhaust boilers for waste energy generation
without being registered as joint implementatiooj@ct (Alternative 2).

All alternatives are compliant with national lanwdaregulations.
Financial Analysis

Financial analysis was used to demonstrate thgiosex project activity is not the most financially
attractive. Net present value indicator (NPV) wasdito perform the analysis.

The following data on the investments schedule weeal during the investment analysis.

Table B 2-1. Investments cost of the project (VAT>&luded).

Year 2007 2008 2009 2010 2011
Kiln #10 reconstruction, UAH 51 959 035
Electrocalcinators reconstruction,
UAH 992 259 309 736 774 000
Graphitation ovens
reconstruction, UAH 141 599
Exhaust boilers introduction
Design works, UAH 645270 1188 064
Construction and assembling
works, UAH 9146 671 10919 996
Other costs, UAH 304 655 1660 345
Equipment costs, UAH 30 454 167
Total investments, UAH 53 092 893 309 736 | 10 096 596 44 996 571

Financial analysis was performed assuming datdadlaifor the project owners at the time of makang
decision about project realization, which is thed esf 2006, and also taking into consideration
conservative assumptions about price increase. rates

Information about the price of natural gas andteilgty for the Enterprise as for the time of makia
decision about project realization as well as imfation about other key data, which were used in the
financial analysis, is presented in Table B 2-DtelAll prices are indicated with VAT excluded.

Table B 2-2. Assumptions used in the financial angsis
Coal price, UAH/tonne 242.5PAverage price of coal in 2006 according to the dst
the National electricity regulatory comission ofrdine

o2

Natural gas price, UAH /1000 m3  639.1Price for the Enterprise at the end of 2006. Data
provided by the Enterprise

Electricity price for graphitising | 314.61| Price for the Enterprise at the end of 2006. Data

furnaces (¥ class consumers), provided by the Enterprise

UAH / MWh

Electricity price for 235.87| Price for the Enterprise at the end of 2006. Data
electrocalcinators {iclass provided by the Enterprise
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consumers), UAH / MWh

15% Average loan rate in national currency for non-ficial
corporations in 2006 according to the data of

National Bank of Ukraine

Discount rate, %
the

100
7.26

Market data

PAverage inflation rate for the period five year ipdr
before project implementation (2001-2005) accorg
to the date of the State statistics Committee ohidle

ERU price, UAH
Assumed inflation rate, %

ing

The results of the financial analysis are the foitg.

Table B 2-3. Results of the financial analysis

Scenario NPVC, UAH
Baseline scenario -60 134 944
Project scenario -87 185 204
Project scenario with ERU sales -72 040 338

The results of the financial analysis demonstrhtd the project scenario is not the most finangiall
attractive for the project owners.

Sensitivity analysis was used to demonstrate thastaess of the conclusion about project sceneoioagic
attractiveness. Fluctuations of the following miajput parameters were assumed during sensitivalysis:
electricity price, natural gas price, coal prickeTesults of the sensitivity analysis are provioedw.

Table B 2-4. Results of the sensitivity analysis

Coal price change -10% -5% No change 5% 10%
NPV Baseline -56754951 -58444948 -60134944 -618249463514937
NPV project -87185204  -87185204 -87185204 -8718520487185204
NPV project with ERU sale§  -72040338 -72040338 40338 -72040338 -7204033B

Natural gas price change -10% -5% No change 5% 10%
NPV Baseline -60134944| -60134944 -60134944 | -60884909| -60134944
NPV project -84766684 | -85975944 -87185204 | -87018413| -89603725
NPV project with ERU saleg -69621818| -70831078 -72040338 | -73249599| -7445885

Electricity price change -10% -5% No change 5% 10%
NPV Baseline -58635014 | -59384979 -60134944 | -60884909| -61634874
NPV project -87518786| -87351995 -87185204 | -88383728| -86851623
NPV project with ERU sales| -72373920| -72207129 -72040338 | -71873547| -7170675]

Besides the financial barrier the project facesimlver of technical barriers and operation risksitA&s
stated above the project uses state-of-the-amodatpy, which is based on the latest scientifieaesh and
developments efforts, and thus faces technolodfiaaiers and technological risks of proper equigmen
operation (decrease of efficiency over time, neecdulitional technological improvements etc.). The
proposed project improves energy efficiency of priin processes and the returns on investmentdepe
on the production volume. Thus, lower productionlus@es will cause less attractive economic
performance and using of Kyoto protocol flexibleamenisms allows minimizing this barrier.
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Common practice analysis

Ukrainian industry is characterised by high endrggnsity level with the GDP energy intensity facto
2.6 times larger than world average. High GDP enéantgnsity is caused by significant technological
inferiority in most industries of the economy due use of old energy intensive technologies and
equipment and not rational energy resources consomp

In Zaporizhzhya region the dominant share in ingustiso belongs to high resource and energy
intensive sectors with energy intensive technokgead low level of the application of innovative
energy saving and resource saving technologiesrgignefficiency improvements at the industrial
enterprises of the region are supposed to be ingritad in accordance with the «Complex program of
effective energy resources consumption in Zapohyazregion for the period 202010». However,
the program lacks the analysis of priority techgas for implementation in the region and the main
energy efficiency improvements measures for thestrihl enterprises were included in the last sti#ge
the program, which demands the largest financisbueces for implementation. At the same time, the
investments are supposed to be secured mostlyebgrterprises itself and without any significaatest
support. Thus, most of the claims on investmenenirgy efficiency remain declarative ofily

Generally in the Ukrainian industry continuation tbe outdated equipment operation is a common
practice due to lack of financial resources andhligst of credit financing as well as high investime
risks in the country. Most of the modernisationjpcts are being implemented with the additional
economic incentives such as low cost internatidimancing or using flexible mechanisms of Kyoto
protocol and involving additional investments daesale of emission reduction units. Namely, theee a
a number of joint implementation projects, whick &eing realized in Ukraine at the moment, having
been triggered by carbon financing (the baselimnado is the continuation of the previously exdste
practice of using outdated equipment) in differeettors of the economy (thermal power stations
reconstruction, energy efficiency improvements ligas industry, energy efficiency improvements in
metallurgical industry etc.).

Summing up, it could be concluded that it is commeoactise for Ukraine to continue exploitation of
low efficient and energy intensive equipment.

The similar conclusion is reached based on theysisabf waste heat utilisation in Ukraine and ie th
region of project realization. Overall, the shafeheat energy generated by waste heat utilisation
installations in the total heat energy generatias &bout 7.7% in Ukraine during the period 20068200
and about 6% in Zaporizhzhya region during the spenad.

2006 2007 2008
Heat energy generation in Ukraine, 1000 Gkal 183 66167 446 | 159 600
Heat energy generation by waste heat utilisingalietons| 12 892 14004 | 11935
in Ukraine, 1000 Gkal
Heat energy generation in Zaporizhzhya region, 16k&l | 8917 8 317 7 959
Heat energy generation by waste heat utilisingalfetons| 511 495 498

in Zaporizhzhya region, 1000 Gkal
Source of the data: Statistical book ‘Fuel and Bp&ources of Ukraine — 2009’

1% Sectoral program of reducing natural gas consumnity industrial enterprises of Ministry of InduatPolicy
and measures of its realization. Approved by thge®#238 of Ministry of Industrial Policy from 3@ 2009.
Available online as for 04.02.2011 at
http:/industry.kmu.gov.ua/controliuk/publish/ifisessionid=1EAD21815804D614833BA7668437C5BAfait1627&cat_id=71619

1P Flemings and others. Current status on enengyg and low carbon technologies introduction amBck,
Zaporizhzhya, Lugansk and Dnipropetrovsk regiorlBMGO ‘Ecodonbas’, 2010. — 44 p.
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The overall amount of heat energy generation equakbout 1.85 million tonnes of coal equivalent
(average for the period 2006-2008). At the same tine growth potential of heat energy generation by
the secondary energy resources (waste energy sp@oenrding to Energy strategy of Ukraine till 203

is 2.93 million tonnes of coal equivalent till 2048d 3.59 million tonnes of coal equivalent till3P#.

In metallurgical industry, despite the large pondf waste heat utilisation (up to 35% of totaah
demand of the enterprises) the majority of heatgnis being produced by boiléfs

Therefore, despite the significant potential wastergy utilisation for heat energy generation isano
common practice technology in Ukraine.

Thus, based on financial analysis and common meetnalysis it could be concluded that the prdgect
additional and greenhouse emission reductions woatdhave been occurred in the absence of joint
implementation activity.

Therefore, the most plausible and realistic scenaithout realization of proposed joint implemeidat
project (baseline scenario) is the continuatiopraviously existed practice without implementatafn
energy efficiency improvements measures and inttiatu of coal fired boilers for steam generatioheT
amount of energy used for production purposes utttkerbaseline scenario is assumed equal to the
amount of energy calculated based on average &pexiergy consumption for each technological
process within the project boundaries during thyears before project implementation. All waste
energy that will be utilised in the project actwivould be released to atmosphere under the baselin
scenario. Steam generation would have been setyredal fired boilers without implementation of
project activity. Project scenario foresees intiaioiun of energy efficiency improvements and exhaust
boilers for waste energy generation.

B.3.  Description of how the definition of the projet b

ary is applied to the

Project boundaries include the sources of all figant greenhouse gases emissions that are under
control of the project participants and connectédtth wroject activity, namely fossil fuels consunapti

for heat energy generation, electricity consumpbgrelectrocalcinators and graphitizing furnaced an
natural gas consumption by the kiln.

The project boundaries include workshop #2 of JBkrgrafit”, where reconstructed electrocalcinators
are located, workshop #4, where the graphitizingpduoes are located, and workshop #3, where the
calcination kiln #10 is located (workshops, where energy efficiency measures were implemented).
Besides, project boundaries include the industaaility (boiler room), where heat in form of steasn
being generated using waste energy of industriadgss and equipment providing auxiliary heat to the
waste energy recovery process (using natural gas additional fuel source).

Only CG, emissions concerned with fossil fuel combustiond aelectricity generation are included in
the project boundary and addressed in PDD, €hhissions and NQOemissions were considered
negligibly low and were not taken into consideratio

12 Energy Strategy of Ukraine till 2030. Approvedthg Order of Cabinet of Ministers of Ukraine #14&qm
15.03.2006 Available online as for 04.02.201 1tiat/tzakon.rada.gov.ua/cgi-binflaws/main.cgi?nte®oE0-2006-%F0

13 Sectoral program of reducing natural gas consumnity industrial enterprises of Ministry of InduatPolicy

and measures of its realization. Approved by thge®#238 of Ministry of Industrial Policy from 3@ 2009.
Available online as for 04.02.2011 at
http://industry.kmu.gov.ua/control/uk/publish/altifsessionid=1EAD21815804D614833BA7668437C5BAart_
=71627&cat_id=71619
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Table B 3-1. Sources of emissions included in consideration okeluded of it
Source Gas| Incl./Excl.| Justification/Explanation
CO Incl. Main source of emissions
Emissions due to fossil fuel Considered negligible.
combustion for heat energy (steam CH, Excl. Conservativ
generation Considered negligible.
N2O Excl. Conservativ
CO Incl. Main source of emissions
Emissions due to fossil fuel CH Excl Considered negligible.
combustion for calcination of carbon™" " XCl. Conservativ
fillers N,O Excl. ggngz;ﬁ/neghglble.
Baseline . —
Emissions due to electricity CO, Incl. I(\:/Iam _saour(;e of (T_m_lbslsmns
generation by power plants of the | CH, Excl. ngzgr?/ra?[iv negligibie.
national grid used for Considered negligible
electrocalcinators operation N.O Excl. Conservativ
Emissions due to electricity CO, Incl. E:/Ialn _zour%e of ?'mlbslsmns
generation by power plants of the | CH, Excl. ngzlar(\e/ra(?[iv nNegligibie.
national grid used for graphitising . —
[0CESS N,O Excl ConS|dere_d negligible.
P 2 ' Conservativ
CO, Incl. Main source of emissions
Emissions due to suplemental fossil Considered negligible.
fuel combustion for heat energy | CHa Excl. Conservtive
eneration by exhaust boilers ' iqi
g y N,O Excl. Considered negligible.
Conservativ
COo, Incl. Main source of emissions
Emissions due to fossil fuel CH Excl Considered negligible.
combustion for calcination of carbon™" XCl. Conservativ
fillers i igi
NO | Exel | ot
Project ; -
. - CO, Incl. Main source of emissions
Emissions due to electricity Considered licib
generation by power plants of the | CH, Excl. ngzlar(\e/ra(?[iv nNegligible.
national grid used for Considered negligible
electrocalcinators operation N,O Excl. Conservativ
Emissions due to electricity CO, Incl. I(\:/Iam _saour(;e of (T_m_lbslsmns
generation by power plants of the | CH, Excl. ngzgr?/ra?[iv negiigiole.
national grid used for graphitising . —
process NLO Excl Considered negligible.
2 ' Conservativ
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energy system by

electrocalcinators

and graphitizing
process

Natural gas Consumption of Coal
combustion electricity, combustion
by calcination kiln generated by power for heat energy

#10 stations of united

generation in steam
boilers

Fig. B-3.1 The scheme of project boundaries undehé baseline scenario.

energy system by
electrocalcinators

Natural gas Consumption of Natural gas
combustion electricity, combustion
by calcination kiln generated by power and waste heat

#10 stations of united utilization forheat

energy generation
by exhaust boilers

and graphitizing
process

Fig. B-3.2 The scheme of project boundaries undehé project scenario.

Date: 27/04/2011

The information about the organization, which isp@nsible for setting the baseline and developed
project design documentation, is presented below.

LLC ‘KT-Energy’ (registered in Ukraine)

15 B/22 Biloruska st., Kiev, 04119, Ukraine

Tel/Fax. + (38 044) 493 83 32, info@kt-energy.camn.u
Kyryl Tomlyak, Director

ktomlyak@kt-energy.com.ua

+38 (044) 493 83 32

LLC ‘KT-Energy’ is not a project participatisted in annex 1.
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\ C.1. Starting date of the small-scale project |

Project realization start date is tHeaf October, 2006.

\ C.2. Expected operational lifetime of the small-sda project: |

Expected operational lifetime of the project isyars (or 180 months).

\ C.3. Length of the_crediting period |

According to Glossary of Joint Implementation TerffSlossary of Joint Implementation Terms’,
Version 3), approved at 2meeting of Joint Implementation Supervisory Corteaif crediting period

is the period for which reductions in anthropogerimissions by sources or enhancements of
anthropogenic removals by sinks may be determinedcrb Accredited independent entity. Projects
starting as of 2000 may be eligible as JI projéctisey meet the requirements of the JI guidelires,
ERUs shall only be issued for a crediting perioartstg after the beginning of 2008. The project
participants shall choose the starting date ofdfegliting period to be on or after the date thstfir
emission reductions are generated by the JI prajttthe crediting period shall not extend beydred t
operational lifetime of the project.

Start of the crediting period for proposed projdivity is T of January, 2008.

End of the first crediting period is Decembef'32012.

Thus, the length of the first commitment perio& igears (60 months).

The start date of the second commitment periokigeted to be January',12013 and the end date of
the second commitment period is expected to be reee 3%, 2020. The length of the second
commitment period is expected to be 8 years or 86ths. The second commitment period does not
extend beyond the operational lifetime of the prbj@nd is a subject to the Host Party approval. The
length of the expected second commitment perioddcbe changed based on adopted international or
national regulationsThe estimates of emission reductions are presesgpdrately for the first and
second commitment periods in section E below.

Thus, the length of the crediting period is 13 ggd56 months).
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| SECTION D. Monitoring plan, |

\ D.1. Description of monitoring planchosen: |

JI specific approach was chosen for monitoring reeghouse emission reductions in accordance with
paragraph 9 (a) of the ‘Guidance on criteria fosdbme setting and monitoring’. Detailed theordtica
description, assumptions, formulae, data sourcékewy factors used in the monitoring plan is déxsati
below.

Monitoring plan ensures the collection and archgviof all relevant data necessary for measuring
anthropogenic emissions and calculation of GHGssgiom reductions occurring within the project
boundary during the crediting period. Monitoringapl provides also quality assurance and control
procedures for the monitoring process and procadimethe periodic calculation of the reductions of
anthropogenic emissions by sources by the propdisembject.

Monitoring plan is established in accordance withsHParty regulations, namely in accordance with
Decree of Cabinet of Ministers of Ukraine #206 dag®2.02.2006 ‘On Approval of the Procedure of
Drafting, Review, Approval and Implementation ofojects Aimed at Reduction of Anthropogenic
Emissions of Greenhouse Gases’ and “RequirementthdoJoint Implementation Projects preparation”
approved by National Environmental Investment Ageof Ukraine (Order #33 from 2%f June, 2008).

The monitoring plan will serve to trace Project Esibns, Baseline Emissions and to calculate Enmissio
Reductions in accordance with the gathered datedfigy direct measurement of specific related
parameters through the application of technicaladsvand calculations.

Project owner has developed and enforced the systenonitoring of GHG emission reductions at the
Enterprise, which defines the procedure of gatigeand storing of necessary data and responsibility.
Electricity and fossil fuel consumption data wik lgathered and submitted to the monthly monitoring
reports by the energy resources consumption andtrieiey consumption accounting groups of
workshop #9 based on the data from the relevankshoips and automatic control systems. Data on
production volumes will be obtained from the explimy notes of the monthly technical reports of the
relevant workshops.

Monitoring data will be archived in paper and eleoic form.

Based on the collected data the annual monitofpgnts on actual GHG emission reductions due to
implementation of Jl project will be prepared. Thwnitoring reports must be delivered by the
contractual party to an accrediting independeritye@AIE) at regular intervals. This entity examithe

reports. Monitoring data will be kept for at le&syears after the end of the crediting period erltst
transfer of ERUs.

Detailed information relating to the collection aaathiving of all relevant data necessary for eating
or measuring project emissions, determining basadimissions, and assessing leakage effects provided
below.

Formulae used to calculate Emission reductions

Emission reductions for the project are estimatedtte difference between baseline and project
emissions:

ER, = BE,— PE, (1)
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Formulae used to calculate Project emissions

Project greenhouse gases emissions are connectbedfesisil fuel consumption for heat energy
generation by the exhaust boilers, natural gas wopson for the calcination kiln operation and
electricity consumption for electrocalcinators andphitizing furnaces operation.

I::’Ey = PEFF, kiln, y + PEEL, calcinators., y+ PEEL, graphitizing, y + PE:F, exhaust boilers, y(20)

where,

PEee, «in,y — Project emissions due to natural gas combustidime kiln, tonne€ O,;

PEeL, cacinators., y— Project emissions due to electricity consumpbgrthe electrocalcinators, tonn€e..;
PEeL, graphitizing, y— Project emissions due to electricity consumptgrthe graphitizing furnaces, tonnes
COZe;

PErr, exnaust boilers, y— Project emissions due to supplementary consumpmtidossil fuel by the exhaust
boilers, tonne€O,,;

PEFF, kiln, y = I:CNG, kiln project, y* NCVNG ’ EFNG' 103 (21)
where
FCn, kil project, y— Natural gas consumption by the kiln in the progeenario, 1000 m
NCVyc — net calorific value of natural gas, GJ/1000 m
EFnc — carbon dioxide emission factor for combustiomatural gas, tonnds0,/GJ

I::’EEL, calcinators., y: (EC calcinators th project, y+ EC calcinators sg project, )/ EFgrid (22)
where

EC carcinators th project, y— €lectricity consumption for production of thermtaacite by electrocalcinators in
the project scenario, MWh.

EC caccinators sg project, y— €lectricity consumption for synthetic graphit@guction by electrocalcinators in
the project scenario, MWh.

EF4iq — specific carbon dioxide non direct emissionsdator consumption of electricity generated by
power stations of united energy system of UkraioenesCO,/MWh.

PEEL, graphitizing, y: EC graphitizing project, y~ EFgrid (23)
where
EC grapnitizing project, y— €l€ctricity consumption by the graphitizing fucea in the project scenario, MWh.
EF4iq — specific carbon dioxide non direct emissionsdaédr consumption of electricity generated by
power stations of united energy system of UkratioenesCO,/MWh.

PEFF, exhaust boilers, y: (FCNG, exhaust boilers, y NC\A\IG h EI:NG - 103) + (FCGP exhaust boilers, § NCVGP h EI:GP' 103) (24)

where

FCna, noilers, y— Supplementary consumption of fossil fuel (natwas) by the exhaust boilers for heat
energy generation during the ygai000 ni;

NCVyc — net calorific value of natural gas, GJ/100D m

EFnc — carbon dioxide emission factor for combustiomafural gas, tonnes0,/GJ;

FCeqp, exhaust hoiers, y — Supplementary consumption of graphite powder Hey éxhaust boilers for heat
energy generation during the ygatonne;

NCVgp — net calorific value of graphite powder, GJ/tonne;

EFcp— carbon dioxide emission factor for combustiom@phite powder, tonn&30,/GJ.
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Formulae used to calculate Baseline scenario emisss

Baseline greenhouse gases emissions are conneittefbssgil fuel (coal) consumption for heat energy
generation by steam boilers, natural gas consumgto the operating of the kiln and electricity
consumption for the operating of electrocalcinatord graphitizing furnaces.

BEy = BEFF, kiln, y + BEEL, calcinators., y+ BEEL, graphitizing, y+ BEFF, coal boilers, y(30)

where,

BEkr, «in, y — baseline emissions due to natural gas combusstithre kiln, tonne€ O;

BEk&L, cacinators, y— baseline emissions due to electricity consumphy the electrocalcinators, tonnes
COZC;

BEk&L, graphiizing, y— Daseline emissions due to electricity consumpbypthe graphitizing furnaces, tonnes
COZe;

BEkrr, coal boiers, y— Daseline emissions due to fossil fuel (coal) cestion for heat energy generation,
tonnesCOy,;

BEFF, kiIn,y= I:)kiln, y SI:CNG kiln baseline * NCV\IG ' EI:NG' 103- (31)

Where

P i, y— production volumes by calcination kiln, tonnes.

SFCua, kil baseline — SPeCific natural gas consumption by the kilthi@ baseline scenario, 1006/ronne.
Parameter is not monitored during the creditinggaebut estimated ex ante based on historical data;
NCV\c — net calorific value of the natural gas, GJ/106GD m

EFnc — carbon dioxide emission factor for combustiomafural gas, tonngs0,/GJ.

BEEL, calcinators.,y: Pcalcinators th, y~ SECcaIcinators th baseline’ EI:grid (32)
Where

P caicinators th, y— production of thermoanthracite by reconstructedteocalcinators, tonnes.

SEC cacinators th baselne— SPECIfic electricity consumption for productiom thermoanthracite by the
electrocalcinators in the baseline scenario, M\Mnhe. Parameter is not monitored during the areglit
period but estimated ex ante based on historidal da

EF4iq — Specific carbon dioxide non direct emissionsdafdr consumption of electricity generated by
power stations of united energy system of UkraioenesCO,/MWh.

BEEL, graphitizing, y: (P graphitizing, y SECgraphitizing baseline P calcinators sg, y SEchraphitizing sg baselirae' EFgrid (33)
Where

P graphitizing, y — Production volumes of graphitizing furnaces, ®sin

SEC graphitizing baseline — SPECific electricity consumption by the graphitg furnaces in the baseline
scenario, MWh / tonne. Parameter is not monitorednd the crediting period but estimated ex ante
based on historical data.

P cacinators sg, y— Production of synthetic graphite by reconstruahsttrocalcinators, tonnes.

SEC cgrapnitizing sg baseline— SPecific electricity consumption for productioh synthetic graphite by the
graphitizing furnaces in the baseline scenario, MMtbnne. Parameter is not monitored during the
crediting period but estimated ex ante based dorical data.

EF4iq — specific carbon dioxide non direct emissionsdaébr consumption of electricity generated by
power stations of united energy system of UkraioenesCO,/MWh.

BEFF, coal boilers, y: HG exhaust boilers, y* EFcoaI/ ’?coal boilers (34)
where

HG exnaust boilers, y— N€At €nergy generation during the yeddJ;
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EFc.a— carbon dioxide emission factor for combustiomitfer bituminous coal, tonn€®,J/GJ.
Heoal hoilers— COal boilers efficiency, %.

Table D 1-1. Data to be collected in order to momitr baseline and project emissions

Data variable Source of Data | Measured (m), Recording|Proportiol How will the
data unit | calculated (c),| frequency|of datatgq data be
estimated (e) be archived?
monitored (electronic/
paper)
FCng, kin project, yNatural | Natural gas m° m Daily 100% Electronic /
gas consumption by the meter Paper
kiln
NCVie Suppliers GJ/ m Monthly 100% Paper
Net calorific value of | data 1000
natural gas m’
P i, y Operational| tonnes m/c Monthly 100% Electronic
Production volumes by| journals Paper
calcination kiln
EC caicinators th project, y Power MWh m Daily 100% Electronic /
Electricity consumption| meters Paper
for production of
thermoanthracite by
electrocalcinators
P caicinators th, y Operational| tonnes m/c Daily 100% Electronic
Production of journals Paper
thermoanthracite by
reconstructed
electrocalcinators
EC carcinators sg project, y Power MWh m Daily 100% Electronic /
Electricity consumption| meters Paper
for synthetic graphite
production by
electrocalcinators
P caicinators sg, y Operational| tonnes m/c Daily 100% Electronic
Production of synthetic| journals Paper
graphite by
reconstructed
electrocalcinators
EC graphitizing project, y Power MWh m Daily 100% Electronic /
Electricity consumption| meter Paper
by the graphitizing
furnaces
P graphitizing, y Operational| tonnes m/c Monthly 100% Electronic
Production volumes of | journals Paper
graphitizing furnaces
FCna, boilers, y Natural gas| m° m Daily 100% Electronic /
Supplementary meter Paper

consumption of fossil

fuel (natural gas) by the

exhaust boilers for hea

[

energy generation
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FCocp, exhaust boilers, y Crane scale tonnes m Daily 100% Paper
Supplementary

consumption of graphite

powder by the exhaust

boilers for heat energy

generation

HG exhaust boilers, y Heat meter GJ m Daily 100% Electronic|/
Heat energy generatior Paper

D.2. Data to be monitored:

Data to be monitored and parameters used in ticelaibns are described in the single tables below.

Data / Parameter P ki, y

Data unit tonne

Description Production volumes by calcination kiln

Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Technical reportsefubrkshop

Value of data applied
(for ex ante
calculations / determinations)

See Section E.

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The source of information has been chosen accortinghe
procedures established at the enterprise and rexistccounting
practices at the enterprise.

QA / QC procedures (to be)
applied

QA / QC is assured by regular updatesstindardised tables
weights for each type of carbon blocks used focwdation of production
volumes by calcination kilbbased on control measurements of car
blocks on calibrated electronic weights.

bon

Any comment

Data / Parameter

I:CNG, kiln project, \

Data unit 1000 rh
Description Natural gas consumption by the kilthie project scenario
Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Natural gas meter

Value of data applied
(for ex ante
calculations / determinations)

See Section E.

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Data will be collected within the approved monibtgyiprocedures

and using calibrated metering equipment.

QA / QC procedures (to be)
applied

Natural gas metering equipment will be calibratedutarly in
accordance with producer requirements and naticeglations.
Accuracy class index of natural gas meter is 1.0.

Any comment

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



(@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM ovioee
QL\“ FOR SMALL-SCALE PROJECTS - Version 01.1 ~y
Joint Implementation Supervisory Committee page 37

Data / Parameter

SI:CNG, kiln baseline

Data unit ntonne

Description Specific natural gas consumption bg #iln in the baseling
scenario

Time of Parameter is not monitored during the creditingiquerbut

estimated ex ante based on historical data.

Source of data (to be) used

D

Average value for #s three years of kiln operation before

reconstruction measures (2003-2005) based on sherical data of
the enterprise was assumed.

Value of data applied
(for ex ante
calculations / determinations)

178

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Conservative. In line with the small scale methodglll.D. Energy|
efficiency and fuel switching measures for indwtrfacilities
(Version 12).

QA / QC procedures (to be)
applied

Any comment

Data / Parameter NCMy

Data unit GJ/1000

Description Net calorific value for natural gas

Time of Parameter is monitored during the crediting period

Source of data (to be) used

Supplier documentation

Value of data applied
(for ex ante
calculations / determinations)

Average natural gas net calorific value was appfiedex ante
calculations; according to DBN V.2.5-20-2001 “Gaspply”
NCVpe = 34 GJ/1000

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Data will be based on the approved documents ofiralatyas
supplier obtained from the measurements at aceckditboratory
and thus assumed as conservative.

QA / QC procedures (to be)
applied

Any comment

Data / Parameter EFnG

Data unit kg C@GJ

Description CQemission factor for natural gas combustion
Time of Parameter is not monitored during the creditingqaker

Source of data (to be) used

Revised 1996 IPCC Guede for National Greenhouse G
Inventories (Table 1-2 on Page 1.6 of the Workbamk)verted tg
CO2 emissions.

as

Value of data applied
(for ex ante
calculations / determinations)

56.1

Justification of the choice of
data or description of

The choice of data is based on the standardiseadgmved value

and thus assumed as conservative.
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measurement methods and
procedures (to be) applied

QA / QC procedures (to be)
applied

Any comment

Data / Parameter

P calcinators th,

Data unit tonne
Description Production of thermoanthracite by eleelcinators
Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Technical reportsefibrkshop

Value of data applied
(for ex ante
calculations / determinations)

See Section E.

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The source of information has been chosen accortliinghe
procedures established at the enterprise and rxisttcounting
practices at the enterprise.

QA / QC procedures (to be)
applied

Quality control is assured by cross-checking ofukies recorde
by automatic control system and the values recordadually by
the operator of electrocalcinators.

Any comment

Data / Parameter

EC calcinators th project,

Data unit MWh

Description Electricity consumption for productiasf thermoanthracite b
electrocalcinators in the project scenario

Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Power meter

Value of data applied
(for ex ante
calculations / determinations)

See Section E.

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Data will be collected within the approved monibtgyiprocedures

and using calibrated metering equipment.

4

QA / QC procedures (to be)
applied

Power metering equipment will be calibrated redulain
accordance with producer requirements and naticeglations.
Information about accuracy class indexes of powatens is
presented in Section D.3.

Any comment
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Data / Parameter

SEC calcinators th baselin

Data unit MWh / tonne

Description Specific electricity consumption foogduction of thermoanthracite
by the electrocalcinators in the baseline scenario

Time of Parameter is not monitored during the creditingiquerbut

estimated ex ante based on historical data.

Source of data (to be) used

Average value basdldeonistorical data of the enterprise.

Value of data applied
(for ex ante
calculations / determinations)

1.397

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Conservative. In line with the small scale methodglll.D. Energy|
efficiency and fuel switching measures for indwtrfacilities
(Version 12).

QA / QC procedures (to be)
applied

Any comment

Data / Parameter

P calcinators sg,

Data unit tonne
Description Production of synthetic graphite byorestructed electrocalcinators
Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Technical reportsefibrkshop

Value of data applied
(for ex ante
calculations / determinations)

See Section E.

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The source of information has been chosen accortliinghe
procedures established at the enterprise and mxisttcounting
practices at the enterprise.

QA / QC procedures (to be)
applied

Quiality control is assured by cross-checking ofuthkies recorded
by automatic control system and the values recordadually by
the operator of electrocalcinators.

Any comment

Data / Parameter

EC calcinators sg project,

Data unit MWh

Description Electricity consumption for synthetiaapghite production by
electrocalcinators in the project scenario

Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Power meter

Value of data applied
(for ex ante
calculations / determinations)

See Section E.

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Data will be collected within the approved monibtgyiprocedures
and using calibrated metering equipment.

4
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QA / QC procedures (to be) Power metering equipment will be calibrated redulain

applied

accordance with producer requirements and naticeglations.
Information about accuracy class indexes of powatens is
presented in Section D.3.

Any comment

Data / Parameter

SEC cgraphitizing sg baselir

Data unit MWh / tonne

Description Specific electricity consumption for oduction of synthetig
graphite by the graphitizing furnaces in the baseticenario

Time of Parameter is not monitored during the creditingiquerbut

estimated ex ante based on historical data.

Source of data (to be) used

Average value for thst Ithree years of operation befc
reconstruction measures based on the historicah ddt the
enterprise was assumed.

pre

Value of data applied
(for ex ante
calculations / determinations)

3.575

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Conservative. In line with the small scale methodwglll.D. Energy|
efficiency and fuel switching measures for indwtrfacilities
(Version 12).

QA / QC procedures (to be)
applied

Any comment

Data / Parameter EF gria

Data unit tonnes CGMWh

Description Specific carbon dioxide non direct esitas factor for
consumption of electricity generated by power etetiof united
energy system of Ukraine

Time of Parameter is monitored during the crediting period.

Source of data (to be) used

See Annex 2

Value of data applied
(for ex ante
calculations / determinations)

See Annex 2

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The choice of data is based on the orders of théoha
environmental investments agency of Ukraine, whagbprove
emission factors for electricity of Ukrainian gnidcommended t
be used for calculation of emission reductions daejoint
implementation projects realization.

QA / QC procedures (to be)
applied

Any comment

For the period 2012-2020 the valuethar year 2011 was use
however the value of the parameter would be chamgezhse of
new emission factors for electricity of Ukrainiaridgare properly

approved.
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Data / Parameter

P graphitizing, y

Data unit tonne
Description Production volumes by graphitizing facas
Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Technical reportsefibrkshop

Value of data applied
(for ex ante
calculations / determinations)

See Section E.

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The source of information has been chosen accortliinghe
procedures established at the enterprise and rxisttcounting
practices at the enterprise.

QA / QC procedures (to be)
applied

QA / QC is assured by regular updates of standeddiables of
weights for each type of carbon blocks used forcudation of
graphitized electrodes production volumes based control
measurements of carbon blocks on calibrated elgictieights.

Any comment

Data / Parameter

EC graphitizing project, -

Data unit MWh

Description Electricity consumption by the graptiitg furnaces in the proje
scenario

Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Power meter

Value of data applied
(for ex ante
calculations / determinations)

See Section E.

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Data will be collected within the approved monibtgyiprocedures

and using calibrated metering equipment.

4

QA / QC procedures (to be)
applied

Power metering equipment will be calibrated redulain
accordance with producer requirements and natice@lations.
Information about accuracy class index of poweremist presente
in Section D.3.

|-

Any comment

Data / Parameter

SEC graphitizing baselin:

Data unit MWh / tonne

Description Specific electricity consumption by t@phitizing furnaces in th
baseline scenario

Time of Parameter is not monitored during the creditingiquerbut

estimated ex ante based on historical data.

Source of data (to be) used

Average value basdldeonistorical data of the enterprise.

Value of data applied
(for ex ante
calculations / determinations)

6.425

Justification of the choice of

Conservative.
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data or description of
measurement methods and
procedures (to be) applied

QA / QC procedures (to be)
applied

Any comment

Data / Parameter

HG exhaust boilers, y

Data unit GJ
Description Heat energy generation
Time of Parameter is monitored during the crediting period

Source of data (to be) used

Heat energy meter

Value of data applied
(for ex ante
calculations / determinations)

For ex ante calculations the value estimated basedechnical
documentation.

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Data will be collected within the approved monibtgyiprocedures

and using calibrated metering equipment.

4

QA / QC procedures (to be)
applied

Heat energy metering equipment will be calibratedutarly in
accordance with producer requirements and naticeglations.
Accuracy class index of heat energy meter is 0.5.

Any comment

Data / Parameter

I:CNG, exhaust boilers,

1Y%

Data unit 1000 rh

Description Supplementary consumption of fossill fgeatural gas) by the
exhaust boilers for heat energy generation duhiegyeary

Time of Parameter is monitored during the crediting period

Source of data (to be) used

Natural gas meter

Value of data applied
(for ex ante
calculations / determinations)

For ex ante calculations the value estimated basedechnical
documentation.

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Data will be collected within the approved monibtgyiprocedures

and using calibrated metering equipment.

4

QA / QC procedures (to be)
applied

Natural gas metering equipment will be calibratedutarly in
accordance with producer requirements and natice@lations.
Accuracy class index of natural gas meter is 0.3.

Any comment

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



(@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM ovioee
QL\“ FOR SMALL-SCALE PROJECTS - Version 01.1 ~y
Joint Implementation Supervisory Committee page 43

Data / Parameter

FCGR exhaust boilers,

Data unit tonne

Description Supplementary consumption of graphitst ¢by the exhaust boile
for heat energy generation during the year

Time of Parameter is monitored during the crediting period

Source of data (to be) used

Crane scale

Value of data applied
(for ex ante
calculations / determinations)

Assumed to be equal zero, because it is not fonetseese graphité
powder as a fuel because of its value as a prddugiotential use
in the metallurgical industry.

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Data will be collected within the approved monibtgyiprocedures

and using calibrated metering equipment.

QA / QC procedures (to be)
applied

Accuracy class index of crane scale is 0.1. Dataldcdoe
crosschecked based on the technical characterisfiagraphite
powder burner and time of operation using graphiteder.

Any comment

Data / Parameter NCVzp,

Data unit GJ/ tonne

Description Net calorific value for graphite powder

Time of Parameter is not monitored during the creditingqaker

Source of data (to be) used

Technical documentatfoexhaust boilers construction proje
(NCVgp, = 24.6 GJ/ tonne)

Value of data applied
(for ex ante
calculations / determinations)

Parameter is not used in ex ante calculations lsecdne amount o
graphite powder combusted in exhaust boilers isiraed to be
equal zero.

[S

A1

4

2Ct

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA / QC procedures (to be)
applied

Any comment

Data / Parameter EFce

Data unit kg C@GJ

Description CQemission factor for graphite powder combustion
Time of Parameter is not monitored during the creditingqaker

Source of data (to be) used

The conservative valuearbon dioxide emission factor f
Industrial Wastes from 2006 IPCC Guidelines for iorel
greenhouse gas inventories, Volume 2: Energy, TalleDefault
CO2 emission factors for combustion will be ugdt;p = 143 kg
COJ/GJ.

DI

Value of data applied
(for ex ante

Parameter is not used in ex ante calculations lsecdne amount o

graphite powder combusted in exhaust boilers isimed to be
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calculations / determinations) equal zero.

Justification of the choice of | Conservative.

data or description of

measurement methods and

procedures (to be) applied

QA / QC procedures (to be)

applied

Any comment

Data / Parameter EF coal

Data unit kg/GJ

Description Carbon dioxide emission factor for caistiion of other bituminous

coal
Time of Parameter is not monitored during the creditingqaker

Source of data (to be) used

Revised 1996 IPCC Guede for National Greenhouse G
Inventories (Table 1-2 on Page 1.6 of the Workbamk)verted tg
CO2 emissions.

as

Value of data applied
(for ex ante
calculations / determinations)

94.6

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

The choice of data is based on the standardiseadgpved value

and thus assumed as conservative.

QA / QC procedures (to be)
applied

Any comment

Carbon emission factor for other bitumois coal 25.8 tC/T
reported in Revised 1996 IPCC Guidelines for Natig
Greenhouse Gas Inventories (Table 1-2 on Page 1i.6he
Workbook) has been multiplied by 44/12 to be coteeito CQ
carbon emission factor.

n

Data / Parameter Hcoal boiler:

Data unit %

Description Coal boilers efficiency

Time of Parameter is not monitored during the creditingqaker

Source of data (to be) used

Technical documentation

data or description of
measurement methods and
procedures (to be) applied

Value of data applied 90%

(for ex ante

calculations / determinations)

Justification of the choice of | Conservative.

QA / QC procedures (to be)
applied

Any comment
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There are also established procedures of monitorgmiecting, and archiving of data on the
environmental impacts of the project, hamely erissiof pollutants into the atmospheric air. The
control on the compliance with the maximum pernhiesemission of the polluting substances into the
atmospheric air is carried out by the certifiedolatory of environmental protection.

Besides, the enterprise files reports by the falhgyofficial statistical forms:

- 2-tp (air) Data on protection of atmospheric aiwhich contains information on amounts of
trapped and neutralized atmospheric pollutantanited emissions of specific pollutants,
number of emission sources, measures on redudtiemigsions into the atmosphere, emissions
from particular groups of pollution sources;

- 2-tp (water resourced)ata on water usewhich presents information on consumption of wate
from natural sources, discharge of waste water, @ment of pollutants in it, capacity of
treatment facilities, etc.;

- 2-tp (waste)Data on formation, use, neutralization, transpoitat and placement of industrial
and household wastevhich presents the annual balance of waste flowwaste types and

hazard classes.

Data are monitored with compliance to Law of Ukeai®n metrology and metrological activities'.

D.3.  Quality control (QC) and quality assurance (QA procedures undertaken for data

monitored:

Data

Uncertainty level of
data
(high/medium/low)

Explain QA/QC procedures planned for these datahyr
such procedures are not necessary.

P yin, y

low

Production volumes are defined based on the wanof
carbon blocks calcinated and standardised tables@ifjhts
for each type of carbon blocks. The standardisddietaare
being updated regularly based on control measurdnoé
carbon blocks on calibrated electronic weights.

I:CNG, kiln project, y

low

Devices used: natural gas meter G250-LG-10/1(2D-16-
1. Accuracy class index — 1.0. Natural gas meters
installed in 2008 and is calibrated once per 2 ywear

wa

NCVie,y

low

Devices used: data is provided by natural gagpsier on a
monthly basis. In case of absence of the data #fautt

value of 34 GJ/1000 faccording to DBN V.2.5-20-2001

“Gas supply” could be used.

P calcinators th, y

low

Production volumes are defined based on tha débatcher
(metering unit) located at the unloading zone ofthe
electrocalcinator and the weight of each batch, alhis
defined and recorded by the operator of electrocalors.
Data are recorded by automatic control system.

EC calcinators project th, y

low

Devices used: power metebgd42 (installed in 1995 and
calibrated once per 4 years; accuracy class ind&x0-) and
A1200-10MR3T (installed in 2008 and calibrated opee 6
years; accuracy class index — 1.0.) at electrocstor #7;
power meter41200-1BR4T (installed in 2008 and
calibrated once per 6 years; accuracy class indéx0-) at
electrocalcinator #5; power mete41200-10R4T (installed
in 2006 and calibrated once per 6 years; accurdegs
index — 1.0.) at electrocalcinator #2.
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P calcinators sg, y low Production volumes are defined based on tha dabatcher

(metering unit) located at the unloading zone oftlea
electrocalcinator and the weight of each batch, alhis
defined and recorded by the operator of electracalors.
EC calcinators project sg, y low Devices used: power me@Ad4?2 (installed in 1995 and
calibrated once per 4 years; accuracy class inde&x0-) at
electrocalcinator #4.

low Production volumes are defined based on the wanof
carbon blocks graphitized and standardised tablefs| o
weights for each type of carbon blocks. The stasidad
tables are being updated regularly based on control
measurement of carbon blocks on calibrated eleatron
weights. Data is collected by automatic control teys
“Graphitization”, which has a mechanism of reserye
copying.

EC graphitizing project, y low Devices used: power meter A1200-10R4T. Accuddags
index — 1.0. Electricity meter was installed in 838hd has
been calibrated in the®lquarter of 2006. Power meter will
be calibrated once per 6 years. Data is collected|b
automatic control system “Graphitization”, which #aa
mechanism of reserve copying.

HG exhaust boilers, y low Devices used: two analog sensors of pressuftereice
“Safir M"-XXXX-02-VXJI.1. Accuracy class index — 0.5. The
sensor will be installed in 2011 and will be cadited once
per 2 years. Data is supposed to be collected ligraatic
control system.

FCha, exhaust boilers, y low Devices used: natural gas meter G1600-LG-K-2(BB-1.6-
1-Ex. Accuracy class index — 0.3. Natural gas metiéirbe
installed in 2011 and will be calibrated once ears.
Data is supposed to be collected by automatic obntr
system.

FCcp, exhaust boilers, low Devices used: crane scale CASTON-II. Accurafyl%.

P graphitizing, y

All measurement equipment is calibrated accordmngational regulations. Besides, quality contral an
quality assurance procedures for data monitorecssared by the general quality management system
(ISO 9001) enforced at the enterprise and certliigthe independent certification entity.

D.4. Brief description of the operational and managment structure that will be applied in

All necessary data will be collected by existingp@ements of JSC ‘Ukrgrafit’ and the reports wié b
prepared by the Head of marketing department acaptd the monitoring system described in Section
D.1. Collection of information required for calctitas of reductions of greenhouse gases emiss®as a
result of project implementation will be performadaccordance with procedures established at the
enterprise. Data will be stored in operational mals of workshop, and in the relevant electronic
databases. The official responsible for monitolhgreenhouse gases emission reductions is the Head
of marketing department of JSC ‘Ukrgrafit’. Calditas of greenhouse emission reductions will be
prepared by LLC ‘KT-Energy’, Kyiv.
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Head of marketing department
(monthly reports)

Electricity Energy resources Automated control Automated control
consumption consumption system IVS system
accounting group — accounting group — ‘Graphitisation’
workshop #9 / workshop #9 /
Technical report of Technical report of
the worksho the worksho

Workshop #1 Workshop #3 Workshop #4 Boilers workshop

(graphitizing
furnaces

(electrocalcinators) (kiln #10) (exhaust boilers)

Fig. D-4.1 The scheme of established monitoring ggs.

The data on production volumes and electricity aom®ion by electrocalcinators is recorded by the
operator in the journal of electrocalcinators ofieraand is also stored in electronic control syst€éhe
data on electricity consumption are reported dgilthe electricity consumption accounting group —
workshop #9. The reports on electrocalcinators atfer are prepared on the monthly basis by thef chie
foreman of the workshop and economic departmentraridde information on production volumes and
electricity consumption by reconstructed electroicaitors.

The data on natural gas consumption by the caloim&iln #10 is recorded from the natural gas meter
by the operator of kiln #10 in the journal of tleenperatures in calcination kiln #10 and reportethéo
energy resources consumption accounting group kshiop #9 to be recorded in the journal of natural
gas consumption by the workshops of the enterftisa daily basis. Data are also stored in automatic
control system during 1 year. The data on prodactilumes are recorded in the journals of loading-
unloading and in the report of shift work. The rgpmn calcination kiln #10 operation are prepared
the monthly basis by the economic department ofatbekshop and include information on production
volumes and natural gas consumption by kiln #10.

The information on electricity consumption by gradizing furnaces is recorded by the operator of
control unit of converting station #4 in the joulreé operation modes of converting station #4 alst a
continuously recorded in electronic form. Data decticity consumption as well as on production
volumes is recorded in automated control systemap@itisation’.

Data on natural gas consumption and heat energgraion by exhaust boilers will be recorded by
automatic control system with reserve copying dad & the paper operating journals.
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D.5. Name of person(s)/entity(ies) establishing thaonitoring plan: |

Date: 27/04/2011

The information about the organisation, which hataldished the monitoring plan and developed
project design documentation, is presented below.

LLC ‘KT-Energy’ (registered in Ukraine)

15 B/22 Biloruska st., Kiev, 04119, Ukraine

Tel/Fax. + (38 044) 493 83 32, info@kt-energy.camn.u
Kyryl Tomlyak, Director

ktomlyak@kt-energy.com.ua

+38 (044) 493 83 32

LLC ‘KT-Energy’ is not a project participatisted in annex 1.
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\ SECTION E. Estimation of greenhouse gas emissiondactions |

\ E.1. Estimated projectemissions and formulae used in the estimation: |

The following assumptions were considered duririgutation of project emissions:

- Heat generation by exhaust boilers is estimateédas forecasted heat energy demand of the
Enterprise;

- Heat energy generation as well as production votumighin different technological processes
included in project boundaries are assumed to baldmpth in project and baseline scenarios;

- Graphite dust consumptions was considered to bal eguo because it supposed to sell the dust
to industrial consumers for the use as a raw natarid not to use it as an energy resource in
exhaust boilers;

- Production volumes were considered equal both @jept and baseline scenario and the values
for the years 2011-2012 and further years wereidered equal to production volumes in 2010.

Project greenhouse gases emissions are connedtedhatural gas and electricity consumption by the
exhaust boilers for heat energy generation, nagasiconsumption for the kiln operating and eleityri
consumption for electrocalcinators and graphitifingaces operating.

PE, = PEr «in,y + PEEL, calcinators., yt PEEL, graphitizing, y + PEF, exhaust boilers, y

where,

PEee, «in,y — Project emissions due to natural gas combustidime kiln, tonne€ O,;

PEeL, cacinators., y— Project emissions due to electricity consumpbgrthe electrocalcinators, tonn€e..;
PEeL, graphitizing, y— Project emissions due to electricity consumptgrthe graphitizing furnaces, tonnes
COZe;

PErr, exnaust boilers, y— Project emissions due to supplementary consummidossil fuel by the exhaust
boilers, tonne€O,,;

PEFF, kiln, y = I:CNG, kiln project, y* NCVNG ' EFNG ' 103
where
FCn, kil project, y— Natural gas consumption by the kiln in the progeenario, 1000 m
NCVyc — net calorific value of natural gas, GJ/1000 m
EFnG — carbon dioxide emission factor for combustiomatural gas, tonnds0,/GJ

PEEL, calcinators., y: (EC calcinators th project, y+ EC calcinators sg project, l/ EFgrid
where

EC carcinators th project, y— €lectricity consumption for production of thermtaacite by electrocalcinators in
the project scenario, MWh.

EC caccinators sg project, y— €lectricity consumption for synthetic graphit@guction by electrocalcinators in
the project scenario, MWh.

EF4iq — specific carbon dioxide non direct emissiongdiafor consumption of electricity generated by
power stations of united energy system of UkraioenesCO,/MWh.

PEEL, graphitizing, y: EC graphitizing project, y~ EFgrid
where
EC grapnitizing project, y— €l€ctricity consumption by the graphitizing fucea in the project scenario, MWh.
EF4iq — specific carbon dioxide non direct emissionsdaédr consumption of electricity generated by
power stations of united energy system of UkratioenesCO,/MWh.
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where

— 3
I::’EFF, exhaust boilers, y~ I:CNG, exhaust boilers, y NCVNG ) EFNG - 10

FCne, noilers, y— supplementary consumption of fossil fuel (natwas) by the exhaust boilers for heat
energy generation during the ygaf.000 mi;
NCVye — net calorific value of natural gas, GJ/1000 m
EFnc — carbon dioxide emission factor for combustiomatural gas, tonngsO,/GJ.

Project emissions have been estimated on the bid&ta that is presented in the table below.

Y Electricity Electricity Electricity Natural Heat Natural

e consumption by | consumption by | consumption by gas energy gas

a the the the graphitizing| consumpti| generation| consumpti

r electrocalcinatorg electrocalcinatorg  furnaces for | on by the by the on by the

for for synthetic @600 mm kiln, 1000 exhaust heat
thermoanthracite graphite electrodes m° boilers, GJ| utilizers,
production, MWh| production, MWh|  production, 1000
MWh

2008 2441 12 622 1508
2009 2 167 18 655 1613
2010 3294 17 867 1959
2011 3294 1 000 17 867 1959 321 008 7133
2012 3294 5000 17 867 1959 481 505 10 790
2013 3294 5 000 17 867 1959 481 505 10 790
2014 3294 5000 17 867 1959 481 505 10 790
2015 3294 5 000 17 867 1959 481 505 10 790
2016 3294 5000 17 867 1959 481 505 10 790
2017 3294 5 000 17 867 1959 481 505 10 790
2018 3294 5000 17 867 1959 481 505 10 790
2019 3294 5 000 17 867 1959 481 505 10 790
2020 3294 5000 17 867 1959 481 50b 10 700

Yearly parameters (electricity consumption by thecteocalcinators for thermoanthracite production,

electricity consumption by the graphitizing furnader @600 mm electrodes production, natural gas
consumption by the kiln) for the years 2008-201@dui the table above has been provided by the
enterprise according to the technical reports ef iflevant workshops. The same parameters for the
years 2011-2020 were considered equal to the vétuabe year 2010. Data on heat energy generation
by exhaust boilers were considered according taltte of the enterprise based on expected productio
start date and production plan for heat generatiData on electricity consumption by the

electrocalcinators for synthetic graphite produttivere considered according to the data of the
enterprise based on production plans and expegiedfie energy consumption for synthetic graphite

production by electrocalcinators.

Estimated project emissions within the project lolaump for the period 2008-2020 are presented ie tzddbw.
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Y Project Project Project emissions  Project Project Total

e | emissions due to emissions due t¢ due to electricity| emissions | emissions due project

a electricity electricity consumption by due to to natural gas| emissions

r | consumption for| consumption for| the graphitizing | natural gas | consumption | tonnes

thermoanthracite synthetic furnaces for @600 consumption| by the exhaust COy
production, graphite mm electrodes | by the kiln, | boilers, tonnes
tonnes CQ production, production, tonnesCO, COq
tonnes CQ tonnes CQ.

2008 2 642 15 386 2876 20 904
2009 2375 23076 3076 28 521
2010 3 600 21 887 3737 29 224
2011 3590 1090 21 923 3737 13 606 43 94
2012 3590 5 450 21 923 3737 20 409 55 10
2013 3590 5 450 21 923 3737 20 409 55 1(
2014 3590 5 450 21 923 3737 20 409 55 10
2015 3590 5450 21 923 3737 20 409 55 1(
2016 3590 5 450 21 923 3737 20 409 55 10
2017 3590 5 450 21 923 3737 20 409 55 1(
2018 3590 5 450 21 923 3737 20 409 55 10
2019 3590 5450 21 923 3737 20 409 55 1(
2020 3590 5 450 21 923 3737 20 409 55 10

Thus, total project emissions during the period&2012 will be 177 710 tonnes gOTotal project
emissions during the period 2013-2020 will be 44D ®nnes CQ.

| E.2.

No leakage is expected during the project activity.

| E.3.

Sum of E.1. and E.2.:

Due to the fact that no leakage is expected duhiagroject activity the sum of E.1 and E.2 eqials

| E.4.

Estimated baselineemissions and formulae used in the estimation:

Baseline greenhouse gases emissions are conneitkedoal consumption for heat energy generation,
natural gas consumption for the operating of the &nd electricity consumption for the operating of
electrocalcinators and graphitizing furnaces.

BEy = BEFF, kiln, y + BEEL, calcinators., y+ BEEL, graphitizing, y+ BEFF, coal boilers, y

where,

BEkrr, «in, y — baseline emissions due to natural gas combustithe kiln, tonne€ Oy;
BEEL, cacinators, y— baseline emissions due to electricity consumphig the electrocalcinators, tonnes

COZe;

BEk&L, graphiizing, y— Daseline emissions due to electricity consumpbypthe graphitizing furnaces, tonnes

COZC;

BEkrr, coal boilers, y— Daseline emissions due to coal combustion for ér@rgy generation, tonn€®,;
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BEkr kin,y = Pin y * SFGu, kiin baseine* NCMyg + EFng - 10°,

Where

P «im, y— production volumes by calcination kiln, tonnes.

SFCye, kin baseline — SPecific natural gas consumption by the kilthi@ baseline scenario, 1006/tonne.
Parameter is not monitored during the creditinggaebut estimated ex ante based on historical data;
NCVyc — net calorific value of the natural gas, GJ/1060 m

EFnc — carbon dioxide emission factor for combustiomatural gas, tonngs0O,/GJ.

BEEL, calcinators.,y: Pcalcinators, y' SECcaIcinators baseline’ EI:grid

Where

P cacinators, y— Production volumes by electrocalcinators, tonnes.

SEC cacinators baseline— SPECcific electricity consumption by the electlotetors in the baseline scenario,
MWh / tonne. Parameter is not monitored during ¢hediting period but estimated ex ante based on
historical data.

EF4iq — specific carbon dioxide non direct emissionsdaédr consumption of electricity generated by
power stations of united energy system of UkratioenesCO,/MWh.

BEEL, graphitizing,y= (P graphitizing, y SECgraphitizinr‘sj baseline™ Pcalcinators sg, Y SEccr‘;jraphitizing sg baselin)e' EI:grid
Where
P graphitizing, y — Production volumes of graphitizing furnaces, ®sin
SEC graphitizing baseline — SPecific electricity consumption by the graphitg furnaces in the baseline
scenario, MWh / tonne. Parameter is not monitonaidngd the crediting period but estimated ex ante
based on historical data.
P cacinators sg, = Production of synthetic graphite by reconstruahsttrocalcinators, tonnes.
SEC cgraphitizing sg baseline— SPeCcific electricity consumption for productioh synthetic graphite by the
graphitizing furnaces in the baseline scenario, MMtbnne. Parameter is not monitored during the
crediting period but estimated ex ante based dorgal data.
EF4iq — specific carbon dioxide non direct emissionsdaédr consumption of electricity generated by
power stations of united energy system of UkratioenesCO,/MWh.

BEFF, coal boilers, y= HG exhaust boilers, y* EFcoaI/ ﬁcoal boilers
where

HG exnaust boiiers, y— N€@t energy generation during the yedonnes;
EF c.a— carbon dioxide emission factor for combustiomibfer bituminous coal, tonn€,J/GJ.
Hcoal boilers— COal boilers efficiency, %.

Baseline emissions were estimated according taldfe that is presented in the table below. Datd use
in the table (electricity consumption by the electicinators for thermoanthracite production,
electricity consumption by the electrocalcinatorsr fsynthetic graphite production, electricity
consumption by the graphitizing furnaces for @608 electrodes production, natural gas consumption
by the kiln) are based on the production volumesider calculation of the project emissions in gect

E.1 and specific energy (natural gas or electii@pnsumption parameters presented in Sectionigil a
D.2. Heat energy generation by coal fired boileesswonsidered equal to heat energy generation by
exhaust boilers under the project scenario.
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Y Electricity Electricity Electricity Natural gas| Heat energy

e | consumption by theé consumption by the consumption by the consumption| generation by

a electrocalcinators| electrocalcinators graphitizing by the kiln, | by coal fired

r for for synthetic furnaces for @600| 1000 n{ boilers, GJ

thermoanthracite graphite mm electrodes
production, MWh | production, MWh | production, MWh

2008 4 663 13 968 3968
2009 4088 20 509 3902
2010 5727 19 706 4736
2011 5727 1787 19 706 4736 321003
2012 5727 8 936 19 706 4736 481 505
2013 5727 8 936 19 706 4736 481 505
2014 5727 8 936 19 706 4736 481 505
2015 5727 8 936 19 706 4736 481 505
2016 5727 8 936 19 706 4736 481 505
2017 5727 8 936 19 706 4736 481 505
2018 5727 8 936 19 706 4736 481 505
2019 5727 8 936 19 706 4736 481 505
2020 5 727 8 936 19 706 4736 481 505
Estimated baseline emissions for the period of are presented in table below.

Y Baseline Baseline Baseline emissions Baseline Baseline Total

e | emissions due t¢ emissions due t0 due to electricity emissions emissions | baseline

a electricity electricity consumption by the  due to due to coal | emissions,

r consumption for| consumption for graphitizing natural gas | consumption| tonnes

thermoanthracit¢  synthetic furnaces for @600, consumption|  for heat COq
production, graphite mm electrodes by the kiln, | generation,
tonnes CQ, production, production, tonneg tonnesCO,. | tonnesCO,,
tonnes CQ. CO,

2008 5 045 17 027 7 569 29 641
2009 4 480 25 369 7 443 37292
2010 6 259 24 139 9034 39 432
2011 6 242 2193 24 179 9034 33741 75 389
2012 6 242 10 965 24 179 9 034 50612 101032
2013 6 242 10 965 24 179 9 034 50 612| 101032
2014 6 242 10 965 24 179 9 034 50612 101032
2015 6 242 10 965 24179 9034 50612| 101032
2016 6 242 10 965 24 179 9 034 50612 101 032
2017 6 242 10 965 24179 9 034 50612| 101032
2018 6 242 10 965 24 179 9 034 50612 101032
2019 6 242 10 965 24 179 9 034 50 612| 101032
2020 6 242 10 965 24 179 9 034 50 612 101 032

Thus, total baseline emissions during the peridaB22012 will be 282 786 tonnes gOTotal baseline
emissions during the period 2013-2020 will be 868 fbnnes CQ.
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E.5. Difference between E.4. and E.3. representirige emission reductions of the project |

Reductions of anthropogenic emissions by sourcegreénhouse gases (GHGs) generated by joint
implementation (JI) projects are estimated/caledaby comparing the quantified anthropogenic
emissions by sources within the project boundaryhm baseline scenario with those in the project

scenario and adjusting for leakage.

Year Emission reductions, tonnes @0

2008 8 737

2009 8 765

2010 10 208

2011 31 443

2012 45 923

2013 45 923

2014 45 923

2015 45 923

2016 45 923

2017 45 923

2018 45 923

2019 45 923

2020 45 923

Total 472 460

E.6. Table providing values obtained when applyinformulae above:

Year Estimated Estimated Estimated Estimated
project leakage baseline emission
emissions (tonnes of emissions reductions
(tonnes of CO, equivalent) (tonnes of (tonnes of
CGO, equivalent) CGO, equivalent) CO, equivalent)

2008 20 904 0 29 641 8 737

2009 28 527 0 37 292 8 765

2010 29 224 0 39 432 10 208

2011 43 946 0 75 389 31 443

2012 55 109 0 101 032 45 923

Subtotal 177 710 0 282 786 105 076

over the period of

2008-2012

(tonnes of

CG,

equivalent)

2013 55 109 0 101 032 45 923

2014 55 109 0 101 032 45 923

2015 55 109 0 101 032 45 923

2016 55 109 0 101 032 45 923

2017 55 109 0 101 032 45 923

2018 55 109 0 101 032 45 923

2019 55 109 0 101 032 45 923

2020 55 109 0 101 032 45 923

Subtotal 440 872 0 808 256 367 384

over the period of
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e )
A ’

2013-2020
(tonnes of
CG,

equivalent)

Total 618 582 0 1091 042 472 460
over the period of
2008-2020
(tonnes of
CG,

equivalent)
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I[SECTION F. Environmental impacts |

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

transboundary impacts, in accordance with procedurs as determined by the host Party

The project will have positive impact on the enwmiment due to reduction of electricity and fossilfu
consumption during the graphite electrodes prodaqgtrocess.

Due to the realization of the project coal consuamptvill be avoided, that will lead to the decreade

air pollution with such polluting substances asauis oxides, sulphur trioxides and dioxides, vi#ati
ash with fuel particles, which have not been bucatbon oxides etc. Moreover, utilization of waste
energy from exhaust gases will lead to decreasimgtmus oxides and carbon monoxide emissions as
well as dust emissions into the atmospheric air.

Besides, natural gas and electricity consumptidhbei reduced in the technological processes, which
will also result in air pollution decrease and widlve positive influence on environment.

The project does not have significant impact oriibiand water mediums as well as any transboundary
environmental impact. In general, project real@ativill have positive environmental impact.

Project activity is in consistence with all mandgtaws and regulations. While project realizattbe
environmental legislation will be complied and a#icessary permits on polluting substances emission
will be obtained. The Ministry of Environmental peotion of Ukraine has issued an Allowance for
emissions of polluting substances into the atmasplaér by stationary sources #2310137200-16, which
will remain valid till 25.06.2014.

Environmental impact assessment regarding the aistn of exhaust boilers workshop has been
prepared and properly approved. Environmental ithpasessment of the planned activity as a part of
detailed design of exhaust boilers workshop constra project has been developed by LLC NTP
“Kotloenergoproect” (Executive SummaNg179.021585 — EIA) in 2009. Statement of environrakent
effects of the activity has been published in “Nasiremya plus: newspapéf¥52 (551) dated
30.12.2009. Positive conclusion of the state emvitental expertise of the detailed design of th¢ggpto
Ne08/29.01.10-18 dated 18.02.2010 has been approyetieb State environmental administration in
Zaporizhzhya region.

Since 2002 there is an environmental managemetarsyiatroduced at the enterprise, which is cedifie
by independent authority, and its proper operaisoronfirmed by the certification body in 2010. Bhu
the environmental policy and objectives which takéo account legal requirements and other
requirements as well as information about signific@nvironmental aspects is established and
functioning at the enterprise.

F.2. If environmental impacts are considered signitant by the project participants or the

Total environmental impacts of project scenaricamparison with baseline scenario will be positive.

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



(@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM ovveee B
\ilxﬂ FOR SMALL-SCALE PROJECTS - Version 01.1 ~
Joint Implementation Supervisory Committee page 57

SECTION G. Stakeholders comments |

\ G.1. Information on stakeholders comments on the project as appropriate: |

No stakeholder consultation process for the Jlgutsj is required by the Host Party. Stakeholders’
comments will be collected during the time of tRIBD publication during the determination procedure.

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



g‘@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM ovveee B
\4\%‘ FOR SMALL-SCALE PROJECTS - Version 01.1 ~
Joint Implementation Supervisory Committee page 58

Annex 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS

Organisation:

JSC “Ukrgrafit”

Street/P.O.Box:

Pivnichne shose

Building: 20

City: Zaporizhzhya
State/Region:

Postal code: 69600

Country: Ukraine

Phone: +38 (061) 2895110
Fax: +38 (061) 2895141
E-mail:

URL: http://ukrgrafit.com.ua/

Represented by:

Title: Head of marketing department
Salutation:

Last name: Yankovskyi

Middle name:

First name: Kyryll

Department:

Phone (direct):

+38 (061) 213-71-90

Fax (direct):

+38 (061) 213-71-90

Mobile:

Direct e-mail:

yankovsky@ukrgrafit.com.ua

Organization:

RWE Power Aktiengesellschaft

Street/P.O.Box:

Huyssenallee 2

Building: /

City: Essen

State/Region: /

Postfix/ZIP: 45128

Country: Germany

Telephone: +49 (0)201 12-24770
FAX: +49 (0)201 12-20216
E-Mail: antonio.aguilera@rwe.com
URL: http://www.rwe.com

Represented by:

Antonio Aguilera Lagos

Title: Head of Carbon Credit Purchase
Salutation: /

Last Name: Aguilera Lagos

Middle Name: /

First Name: Antonio

Department: Climate Protection

Mobile: /

Direct FAX: +49 (0)201 12-20216

Direct tel: +49 (0)201 12-24770
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| Personal E-Mail: | antonio.aguilera@rwe.com
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Annex 2
SPECIFIC CARBON DIOXIDE NON DIRECT EMISSION FACTORS FOR CONSUMPTION
OF ELECTRICITY GENERATED BY POWER STATIONS OF UNITE D ENERGY SYSTEM

OF UKRAINE
DATA VALUE SOURCE
Specific carbon dioxide non direct
emissions factor for consumption of
electricity generated by power stations Dfl 082 Order #62 from 15th of April, 2011, of National

united energy system of Ukraine for 1st
class consumers for 2008, tonne
CO,/MWh

Environmental Investment Agency of Ukraine

Specific carbon dioxide non direct
emissions factor for consumption of
electricity generated by power stations
united energy system of Ukraine for 2ng
class consumers for 2008, tonne
CO,/MWh

ff1,219

Order #62 from 15th of April, 2011, of National
Environmental Investment Agency of Ukraine

Specific carbon dioxide non direct
emissions factor for consumption of
electricity generated by power stations
united energy system of Ukraine for 1st
class consumers for 2009, tonne
CO,/MWh

Dh) 096

Order #63 from 15th of April, 2011, of National
Environmental Investment Agency of Ukraine

Specific carbon dioxide non direct
emissions factor for consumption of
electricity generated by power stations
united energy system of Ukraine for 2ng
class consumers for 2009, tonne
CO,/MWh

ff1,237

Order #63 from 15th of April, 2011, of National
Environmental Investment Agency of Ukraine

Specific carbon dioxide non direct
emissions factor for consumption of
electricity generated by power stations
united energy system of Ukraine for 1st
class consumers for 2010, tonne
CO,/MWh

Dh) 093

Order #43 from 28th of March, 2011, of National
Environmental Investment Agency of Ukraine

Specific carbon dioxide non direct
emissions factor for consumption of
electricity generated by power stations
united energy system of Ukraine for 2ng
class consumers for 2010, tonne
CO,/MWh

?‘1,225

Order #43 from 28th of March, 2011, of National
Environmental Investment Agency of Ukraine

Specific carbon dioxide non direct
emissions factor for consumption of
electricity generated by power stations
united energy system of Ukraine for 1st
class consumers for 2011, tonne
CO,/MWh

Dh 090

Order #75 from 12th of May, 2011, of National
Environmental Investment Agency of Ukraine

Specific carbon dioxide non direct
emissions factor for consumption of

1,227

electricity generated by power stations

Df

Order #75 from 12th of May, 2011, of National
Environmental Investment Agency of Ukraine
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united energy system of Ukraine for 2nd
class consumers for 2011, tonne
CO,/MWh

For the years 2012-2020 the value of specific aarlioxide non direct emissions factor for
consumption of electricity generated by power stetiof united energy system of Ukraine approved for
the year 2011 was used in the calculations. Atsthge of monitoring report preparation and in ase
approval of specific carbon dioxide non direct gsions factor for consumption of electricity geneda

by power stations of united energy system of Ulgafor the year 2012 and forthcoming years
calculations will be properly adjusted.

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



