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\ SECTION A. General description of the project |

‘ A.l.  Title of the project: |

Slag usage and switch from wet to semi-dry proaes&®lyn-Cement, Ukraine.
Sectoral scope 4: Manufacturing industfies

PDD version 4.0 dated 18 February 2010.

A.2.  Description of the project

Cement production is a highly energy intensive psscthat generates significant emissions of
greenhouse gases, in particular COhere are three main sources of ,Gfissions in the cement
production process. The first source is fossil feeinbustion and the second source is the chemical
decomposition of the limestone into calcium oxise @arbon dioxide. The third source, being smaller
as to compare with the first two, is the grid emaiss due to electricity consumption of plants motor
drives (e.g. kiln rotation, pumping, fans) and otbewer consumers.

The project aims to significantly decrease the siors of the first two sources (fossil fuel comiwrst
and calcination) at Volyn-Cement Cement factorykraine. The Volyn-Cement factory is one of the
biggest cement plants in Ukraine having approxincafeacity of 2 min tonnes of cement a year. It ases
wet process and runs seven kilns.

Kilns installed Process type Kiln clinker capacitiy, each
#1,2,3and 7 Wet 22
#4,5 and 6 Wet 53

Table 1. Existing production capacity

Firstly, it is foreseen to increase the additiomoh-carbonated raw material in the raw meal fethéo
kilns. Currently, about 4% of unground blast fumatag is being added. According to the plan, from
2010 on the share of slag will be increased to sb&% which is regarded as the project target. This
reduces the emission due to the calcination prodasgher in this PDD this part of the project is
referred to as subproject 1.

Secondly, the project will decrease the emissidrfessil fuel combustion by changing the technology
of cement production from a wet production prodess semi-dry production process (subproject 2).

It is foreseen that all four smaller kilns will lakemolished and one of 53 t/h (out of three) will be
mothballed. A new semi-dry kiln having capacity250 t/h will be installed and operate together with
two existing wet kilns of 53 t/h.

Kilns in operation Process type Kiln clinker capaci/h each
#8 Semi-dry 250
#4,5 Wet 53

Table 2. Production capacity after project impleragion

It is planned that the new semidry kiln #8 will @@mmissioned and starts operation in 2012.

! http://cdm.unfccc.int/DOE/scopelst.pdf
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Wet cement producticechnology is the conventional technology of cenpeaduction in Ukraine with

a very limited number of dry and semi-dry technglegample& During raw material preparation stage
limestone, clay and additives are crushed and mirethe raw mill. In the case of wet cement
technology water is added to the raw mill togethigh the raw materials in order to produce sluilge
slurry is further homogenized and fed to the rotahy. At the point of the kiln inlet, at the drygrzone,
water is evaporated from the slurry, and raw makeare moved further into the kiln to be calciaed
burnt into clinker. Evaporation of the wet slurgnsumes significant amounts of energy. At predsat t
average fuel energy consumption at Volyn-Cement theyears 2004, 2005, and 2006 is from 5.953 to
6,033 GJ per tonne of clinker produced (from 1422441 kcal/kg of clinker).

Semi-dry productiorprocess was selected for the reason of high rai@rrabs moisture reaching 24%.
The process foresees crushing and blending ofaWwermaterials in a special crusher-dryer to produce
the raw meal which is then fed to pre-heater tomteere it is dried with kiln exhaust gases. Thendhe
raw meal is fed into the calciner where at highgerature the decarbonisation process takes plaee. T
pre-calcined materials are then fed into the rotalry where the formation of clinker is occurrini.
allow to reduce the kiln fuel consumption by 35-40%duce the capital cost of production asset® as t
compare to the wet process, but increases the eartypbf operation and maintenance and consumption
of electricity.

A.3.  Project participants:

Kindly indicate if
the Party involved
Party involved Legal entity project participant wishes to be
(as applicable) considered as
project participant
(Yes/No)
Ukraine (Host party) JSC Volyn-Cement No
Germany Dyckerhoff AG No
Netherlands Global Carbon BV No

Table 3. Project Participants.

Role of the Project Participants:

* JSC Volyn-Cement is the legal entity operation amthing the cement plant. Volyn-cement will be
implementing the proposed JI project;

e Dyckerhoff AG is the mother company owning JSC Verement. Dyckerhoff will provide the
financial means for the JI project and will provitie specific technologies;

2 Adaptation of IPCC Guidelines and Software to likezs Cement Sector, Kyiv 2004;

Ukrcement — Ukrainian association of cement ingustUkrCemFor 2007 conference materials
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Global Carbon BV is responsible for the preparagbthe investment as a Jl project including PDD
preparation, obtaining Party approvals, monitoand transfer of ERUSs;

The fourth legal entity (not a Project ParticipaistDyckerhoff Ukraine which is the management
company of Volyn-Cement.

| A4

Technical description of the_project |

‘ A.4.1. Location of the project |

Ukraine
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Figurel: Ukraine, the project location and neighiiog countries

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

Rivnenskaya oblast (region)

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

Tow

n of Zdolbuniv is located about 10 km south-dastn Rivne, one of regional centres of Western

Ukraine, which is located 300 km westward from Kylve country capital.
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A.4.1.4. Detail of physical location, including iformation allowing the unique

Zdolbuniv is an important railway cross point. Cetnfactory is located close to main railroad statio
The site co-ordinates are: 50°33" N, 26°16.16" wn@halk quarry is located three km from the plant
site. The region is reach in mineral resourcesliikestone, chalk, clay and stone.

Figure 2: The town of Zdolbuniv near Rivne

A.4.2. Technology(ies) to be employed, or measure®perations or actions to be
implemented by the project

General description of cement production
The ement production cycle can be divided into foupste

1. Raw materials extraction

The main chemical compounds necessary for cementuption are contained in limestone or chalk
(CaCQ) and clay or loam (Si§ FeO; and ALO;). Limestone (or chalk) and clay (or loam) are
extracted from natural deposits, crushed and tates to the cement production site.

2. Processing of raw materials

Crushed limestone and clay are mixed in a proportd approximately 4:1. In the case of wet
production technology water is added to form sluwiich is later evaporated in the drying sectién o
the rotary kiln. In the dry process raw materiale mixed, milled and homogenized without adding
water. The waste heat from the dry kiln can be usetty the raw materials on the preparation stage.

3. Clinker burning (pyroprocessing)
The raw meal ipassed to a rotary kiln. Under the influence ghhiemperatures, limestone (calcium
carbonate) is calcined into lime (calcium oxidedl @arbon dioxide:

% Google Earth
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CaCQ +heat= CaO+CQ,

This chemical reaction is one of the two main sesraf carbon dioxide during cement production.
The other main source of G@& fuel burning in order to heat the kiln. Aftéetcalcination, the calcium
oxide reacts with the other chemical compoundsemteat the temperatures between 1400 — %250
This reaction is called sintering. The final protlotthese reactions is called clinker. Clinkerttb@mes
out of the kiln is cooled and heat returned togtecess by clinker coolers.

4. Making cement from clinker

The last stage of cement production is fine crugluhclinker in cement mills to the state of powder
Mineral components (e.g. slag, fly ash, or gypsame)added to the clinker and milled together ireord
to produce different types of cement.

Current process layout

The current situation at Volyn-Cement is presertedhe figure below. Currently totally seven wet
rotary kilns are in operation, three out of thera &8 tonnes of clinker/hour and four 22 tonnes/fh. A
kilns use natural gas as fuel. Similarly to many&fainian cement plants, the use of coal instdaghe

is scheduled from July 2009 onwards.

cement

———e mills
] 'g‘ £ i i clinker
'% — ? = #4 5 and & clinker cooler s storage D r\
E B E ol —> cement
= = £ — —y
: : i — v
» LY QD
7 z
% |_> 1, 2. 3. and 7] clinker cooler \ J . 3
= mineral additives

Figure 3: Existing wet cement production proces¥alyyn-Cement.

Raw materials are individually crushed. They argeadiand milled to a slurry with the addition of wat
in the raw mills. After homogenisation in slurrydias, the kiln feed slurry is fed into rotary wélk.
The first process in the kiln is the evaporationwaiter. Thereafter, with the mineralogical/chemical
reactions of calcination and sintering, clinkerfasmed. The clinker is then passed to the cooled, a
further to cement grinding.

Wet rotary kilns can be operated 320 days per yEhe total production capacity of the existing
installation can be 1.835 million tonnes of clinkeer year. With existing clinker factor of 0.85 t
clinker/t cement the existing capacity can prod2dé million tonnes of cement annually (see annex 2

Situation after project implementation

In the case of proposed JI project all the existong small wet kilns will be demolished and one ofi
existing three bigger wet kilns will be mothballethe production facility will be equipped with one
modern semi-dry kiln system. The raw material prapan in the semi-dry cement production process
will also be changed compared to the case of veétni@ogy. The new production scheme in case of the
proposed Jl project is presented in the figurewelbhe existing five wet kilns will be replaced by
four-stage calciner kiln system with a modern &t grate cooler. Also, to further reduce power
consumption of the plant, the existing small ir@&nt clinker ball mills of 40 t/hour will be remlad by
modern vertical rotary mills with build in particlelassifier. The new mills are of 160 t/h unitary
capacity and have significantly lower electricignsumption (see annex 2).
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Figure 4: Semi-dry cement production process in the prgeenario.
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The raw materials extracted are supplied to thetgig a belt conveyor and are stored in piles utioer
roof. Then they are ground together in a speciaklogr-dryer mill in defined and well-controlled
proportions to form the raw meal. The semi-dry lekhaust gases can be used to pre-dry the raw meal
in the crusher-dryer. The raw meal is homogenisetinixed with corrective additives (e.g. iron ore)
give chemical consistency and is then is fed ihi® pre-heater/calciner prior to the rotary kilnlnKi
exhaust gases are used to preheat and dry the eak therefore the fuel consumption will be
significantly reduced. The pre-heater and calcgystem will further reduce fuel consumption. The ra
meal, which is fed to the calciner system, is heté&tea temperature of around 8Gy the exhaust heat
from the kiln. The temperature in the calcinerasteolled at the level of about ¥%Dto ensure that the
calcination reaction takes place. As a result, i@ meal that reaches the kiln is virtually 100%
calcined. After sintering process, which takes @lactthe kiln, the clinker formed is fed to the o
and further to the clinker storage. The clinkeretakrom the storage is then ground together with
mineral additives (e.g. gypsum) to form Portlantheat.

To allow commissioning of the raw meal system, atlyenerator will be installed to allow the rawImil
produce the first raw meal before the kiln starbn@ntionally, this heat generator is not required
thereafter and has not been included in the proyexstitoring plan. In the event of its operationrggi
required thereafter, it will be added to the (monitg) plan.

The process change, both in the raw material pa¢ijparscheme and the use of calciner system, would
allow a reduction in energy consumption of the séryikiln to approximately 3.65 GJ per tonne of
clinker. The average fuel consumption of the emgstwet rotary kilns is about 6.03 GJ per tonne of
clinker. This considerable decrease in fuel condiompby the kiln system leads to a significant
reduction of CQemissions.

The production capacity of the new kiln will be apgmately 6,000 tonnes of clinker per day. It is
expected that the dry kiln will work 320 days a ryedth a 6% allowance for emergency stops.
Therefore, the yearly capacity of the new semitdsyallation will be approximately 1.75 million toas

of clinker. Together with two remaining wet kilnsoducing some 0.741 million tonnes of clinker, the
total capacity of Volyn-Cement after project impkmation will be approximately 2.49 million tonnes
of clinker or approximately 3 million tonnes of cem.

The four smaller wet kilns will be demolished. hetevent of an emergency or disaster with the new
semi-dry line, the third old wet kiln can be retgdr The wet kiln will be kept in reserve for aipérof
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at least five years, which is felt to be the appadp time period to fully test the new semi-dnyeli It is
planned to use coal as the primary fuel for thedeeable future, however should security of supply
coal become an issue, either natural gas or othiatde fuels will be used.

Fuels in the cement sector

In the former Soviet Union natural gas has beesidiged, allowing cement factories to continue gsin
natural gas whereas in Western Europe coal has theemain source of fufelue to the higher cost of
natural gas. Over past 3 years all the cementplarthe country have been facing an increasingepof
natural gas. During 2005-2007 a doubling of gasgsrioccurred for the industrial consumers and it is
very unlikely that gas prices will not only retumprevious level, but even stay at the currerglfev

Currently (December 2007) the cost price of natges is about 50% higher than the cost price of coa
As the fuel cost is an important factor in the protibn cost of cement, the Board of Dyckerhoff dedi

in 2007 to install a coal milling and handling gmstat Volyn-Cement to enable the factory to switch
coal in the middle of 2009. The coal mill shallfo#y commissioned in 2009.

The trend of the price of natural gas is upwards witl, in time, approach a level similar to those
Western and Central Europe. It is therefore unsgalto assume that Volyn-Cement will continue gsin
natural gas as main kiln fuel after the commissigref the coal mill (for reference: the conventibna
fuel in cement factories in Western Europe, USAin@rand India is coal). Due to these factors only
coal can be regarded as credible type of fuel th,dmaseline and project scenarios.

Maintenance of new installation

Maintenance planning is carried out on the bassnofual schedules of equipment maintenance that are
made on the basis of national maintenance standdoidgine maintenance work is done by the qualified
personnel of Volyn-Cement. In the case maintengmoeedures cannot be done internally, an external
company is contracted to do the maintenance work.

The plant provides the external contractor with igiesdocumentation, estimates and technical
documentation, necessary materials and spare gdmsplant is obliged to provide a contractor with
compressed air from plant network, oxygen, wategGtac power, hoisting machines during preparatory
and maintenance work. In case the contractor rsgusis own energy recourses the plant pays for them
according to contractor estimates and prices.

After the final acceptance of the new installatolyn-Cement is fully responsible for its employees
safety, for proper and safe operation of all poeveuits and communications. The contractor isgdali

to carry out the maintenance works closely accgrdindesign estimates and technical documentation,
provided by the plant (maintenance schedule, firnestimates, and drawings). The contracting
organization must remove all defects at its owneasg in case if maintenance was not fulfilled in
compliance with a standard.

Training for the project

The project involves new technology to Ukraine #metefore an extensive training programme will be
put in place. Dyckerhoff AG has vast experiencenodern conventional kilns and will provide training

and assistance to Volyn-Cement during the designsteuction and commissioning phases of the
project. The chosen supplier of the equipment alflo be contracted by Dyckerhoff AG to provide

extensive training and on-site assistance.

“ “Best Available Techniques” for the cement indus€EMBUREAU, 1999
® http://en.wikipedia.org/wiki/Russia-Ukraine_gasslite
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The risks of the project are summarised in theofaithg table:

Risks

Mitigation

1. Financial risk

The proposed Jl project requires laspale
financing for the long term. The national financ
market would not be able to provide such king
financing because of scarce resources. Bes
Ukrainian financial market is oriented for a sh
term (up tothree years) project financing. On
international market largseeale financing for
project in Ukraine is limited and expensive dug
the country-specific risks.

DIt-

Dyckerhoff AG is willing to provide longerm
financing for the project in case investmeriteria
are met.

2. Technological risk

Wet cement production technology is comn
practice in Ukraine as well as in the neighbou
countries. There is lack of knowledge ¢

Dyckerhoff AG is operating dry and senhy
cement kilns, and has practical experience
switching from wet to semi-dry technology. Wil

market in Ukraine with little export shar€emen

demand. Economic recession might lead to the
production levels than expected.

experience in switching from wet to sedmy|assist Volyn-Cement in  overcoming th
technology in Ukraine. technological risk.

3. Market risk

Volyn-Cement is producing cement for the nati¢Conservative market fecasts were taken

production levels are directly related with the kedl period.

estimate production levels during the credi

4. Jl approval risk

There is a risk of no approval of the (JI) projbygt
Ukrainian government as the regular appr
proceduremay experience changes due to transfs
respomsibilities from Ministry of Environment t
National Environmental Investment Agency.

Volyn-Cement has held consultations with
authorities on the regional level aadso receive
Letter of Endorsement from Ministry
Environment of Ukraine.

Table 4: Summary of project risks

Apart of the significant reduction of emission oHG-gasses, the project will also decrease the
emissions of dust. The effect of the project ondimssions is described in section F.

A.4.3. Brief explanation of how the anthropogenic emissiosn of greenhouse gases b
sources are to be reduced by the proposed Jl projedncluding why the emission reductions would
not occur in the absence of the proposed projectaking into account national and/or sectoral

policies and circumstances:

The project will allow to significantly reduce tremissions of C@®due to less raw material to be
calcined in the kiln (effect of slag addition toetihaw mill) and reduction of kiln fuel consumption
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(effect of introduction of semi-dry kiln with bettefficiency). Reduction of emissions due to better
electrical efficiency of clinker milling is also pgcted.

Although switching from wet to semi-dry process Bame significant advantages, the project faces two
important barriers:

Financial and economic barrier

The cement industry is a capital intensive industngl the proposed project requires a significant
amount of financing. For Volyn-Cement it would biffidult to obtain financing of 190 million Euro on
the domestic financial market, since the sourcegfoject financing are very limited, and the ietsr
rates are high. On the international market obtgirfinancing for this project would also be difficu
due to the low credit rating of Ukraine and thehhggerceived risks of the country's market.

Lack of experience and technology in Ukraine
Wet production of cement is the common technologykraine and other countries of the former Soviet
Union. In Ukraine, there is no experience in appysemi-dry production technology.

Dyckerhoff AG has the necessary experience in cocishg and operating semi-dry process plants.
Additional revenue from the transfer of ERUs is #®y factor to bring in foreign experience and
technology and to alleviate this barrier.

Given both barriers and the impact of Joint Impletagon, the proposed JlI project is additional teatv
would otherwise occur. A more detailed descriptiorbaseline setting and additionality can be foand
section B.

Years
Length of the crediting period 3
Estimate of annual emission reductions in
Year .
tonnes of CQ@equivalent.

Year 2008 0
Year 2009 0
Year 2010 46,095
Year 2011 46,095
Year 2012 314,773
Total estimated emission reductions over the
crediting period
(tonnes of CQequivalent) 406,962
Annual average of estimated emission reductions
over the crediting period
(tonnes of CQequivalent) 135,654

Table 5: Estimated emission reduction over thelitirg period

Estimated emission reductions (tonnes of CO2 etgritjpin 2013 326,345
Estimated emission reductions (tonnes of CO2 etgritjpin 2014 326,345
Estimated emission reductions (tonnes of CO2 etgritjpin 2015 326,345
Estimated emission reductions (tonnes of CO2 etgritjpin 2016 326,345
Estimated emission reductions (tonnes of CO2 etgrivjpin 2017 326,345
Estimated emission reductions (tonnes of CO2 etgritjpin 2018 326,345
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Estimated emission reductions (tonnes of CO2 etgrivjpin 2019 326,345
Estimated emission reductions (tonnes of CO2 etgritjpin 2020 326,345
Total emission reductions (tonnes of CO2 equivaléating 2013-2020 2,610,762

Table 6: Emission reductions over the period of22020

A.5.  Project approval by the Parties_involved

The Project Idea Note had been submitted for reviévthe Ministry of Environment of Ukraine.

Positive Letter of Endorsement # 12036/11/10-07 wsssed 08 of November 2007.

After the project had gone through the determimaficocess, the PDD and the Determination Report
were presented to the National Environmental ltmeats Agency of Ukraine and a Letter of Approval
#49/23/7 was obtained 23 of January 2008. Followtnd etters of Approval of Germany and the

Netherlands were obtained 23 of June 2009 and 332@@9 respectively.
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SECTION B. Baseline |

‘ B.1. Description and justification of the baselinechosen: |

Any baseline for a JI project should be set in agaoce with the “Guidance on criteria for baseline
setting and monitoring” In accordance with this Guidance, the projectigipants may use approved
CDM methodologies (article 20 (a) of the Guidanoe)can establish a baseline in accordance with
appendix B of the JI guidelines using selected elgmor combinations approved CDM baseline and
monitoring methodologies (....) as appropriate (&tk0 (b) of the Guidance).

For the cement industry four approved methodologiest being ACM0003, ACM0005, ACM0015
(consolidating AM0033 and AM0040) and AM0024. Noak these methodologies can be applied
directly to the projectwhich foresees process switch combined with theesmse of production and
increased slag usage as raw material, but thedeodwbgies have been carefully studied to idenhfy
main principles underlying the approach to basedeiting, additionality and monitoring.

Furthermore the approach for baseline setting énJihproject JIO001 “Switch from wet-to-dry process
at Podilsky Cement, Ukraine”, for which the deteration has been made final, has been applied over
the existing capacity.

Finally, for proving the additionality of the prajethe most recent “Tool for the demonstration and
assessment of additionality (version 04)” has kaggglied. Please refer to section B.2.

While identifying the baseline and project emissiothe general principles of appendix B of the JI
guidelines (in particular: project-specific apprbataking conservative assumption, and taking into
account relevant policies) have been adhered to.

Approach to select the baseline scenario

The baseline is the scenario that reasonably reptesthe anthropogenic emission by source of
greenhouse gases that woaltturin absence of the proposed projegts no CDM methodology can be
directly applied first a list of plausible futureenarios are identified and listed (article 21 gbkhe
Guidance). The proposed project, not developed Hspeoject, has been included as an alternative as
well. These alternatives are assessed whethertahese alternatives are credible and plausible. Th
consistency between the baseline scenario deteionnand additionality determination has been
checked.

The approach described above has been used tdfydaetbaseline scenario for Volyn-Cement.

Identification of alternative baseline scenarios
At Volyn-Cement several options for the productiohthe plant are technically feasible and are
discussed below.

Slag usage:

a. Using 0% slag

b. Using 4% unground slag
c. Using 15% ground slag

® http://ji.unfccc.int/Ref/Guida.html

" J1 guidelines, appendix B

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 - Version 01 ovieee
N ~w

Joint Implementation Supervisory Committee page 13

Production capacity:

d. Keeping existing cement production capacity. Adhgarty producer will produce the increased
cement demand instead;

e. Increase cement production capacity to maintairkeiahare.

Technology of new kilns

f. Using a wet process

g. Using a semi-dry process

h. Using a dry process

Option h is technically not feasible as the momstoontent of the raw materials is too high (up 4662
for a dry process. Hence this option has not balkerntinto consideration.

Combining the remaining seven options generates alternative baseline scenarios:
Slag usage of 0% without new kilns

Slag usage of 4% without new kilns (current sitmYi

Slag usage of 15% without new kilns

Slag usage of 0% with new wet kilns

Slag usage of 4% with new wet kilns

Slag usage of 15% with new wet kilns

Slag usage of 0% with new semi-dry kilns

Slag usage of 4% with new semi-dry kilns

Slag usage of 15% with new semi-dry kilns (propgseyglect activity)

©CoOoNOOR~WNE

The nine alternatives are described below in metaildd

1) Production of clinker without slag addition anging a wet process

Volyn-Cement started producing cement by applyinged process since the very beginning. The wet
process was the predominant technology that wakemenmted in the Soviet Union. The main reason to
use a wet process was the ease in raw materialihgrohd to control the quality of the cement. Seto
important reason was the natural moisture of rawenas which reaches 24%. Energy efficiency was
not considered to be high priority at that time.

The seven existing kilns can be operated at [@ag012.The clinker production, given all the exig)
kilns will be operated as they do now, will be appmately 1.835 million ton a year. Blast furnatags
(BFS or slag) would not be added to raw material. mi

As the market demand is growing under this altéraa¥olyn-cement would lose market share. In order
words, other cement producers will produce theemantal production instead.

2) Production of clinker adding 4% of slag to tlaev mix and using a wet process |

Similarly to Alternative 1 above, the clinker pradion using all existing kilns will be approximagel
1.67 million ton a year. All the seven existing Wehs can be operated at least till 2012. Slagld/de
added to raw material mix at current level of apprately 4%.

As the market demand is growing under this altéraa¥olyn-cement would lose market share. In other
words, other cement producers will produce thegmmntal production instead. This alternative would
constitute a continuation of situation that existé®/olyn-Cement before 2009.

\ 3) Production of clinker adding 15% of slag to ta@v mix and using a wet process
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Similarly to Alternatives 1 and 2 above, the clinfgoduction will use all existing wet kilns. Alhe
seven existing wet kilns can be operated at leid0t12. Slag would be added to raw material nmx i
bigger volumes of approximately 15%. The incentfee this alternative is the reduction of fuel
consumption at the existing kilns due to lower caltions of raw materials in the kiln.

As the market demand is growing under this altévaafolyn-Cement would lose market share. In order
words, other cement producers will produce theemantal production instead.

\ 4) Construction of a new wet kiln, no slag additio |

In this scenario a new wet kiln(-s) would be btoltbe operated together with existing wet kilnstalo
clinker production would increase by 800-900 ktanhoknker/annum in order to allow Volyn-Cement to
keep the market share. The main incentive to ugekile with semi-dry process is it's sensitivelyttes
fuel efficiency. Slag would not be added to the raaterial mix.

\ 5) Construction of a new wet Kiln, 4% of slag diddi |

Similarly to Alternative 4 above, a new wet kilr)(ssould be built. Slag of 4% would be added to the
raw materials.

6) Construction of a new wet kiln, 15% of slagitdd

Similarly to Alternatives 4 and 5 above, a new \i&i(-s) would be built. Slag of 15% would be added
to the raw materials.

7) Construction of a new semi-dry kiln, no slagliadn |

In this scenario a new semi-dry dry kiln would heltbat the same site to partially replace existivef
kilns, which will be mothballed or demolished. Tihew semi-dry kiln would have capacity of
approximately 6000 t/day and would operate togetbithr 2 out of three existing wet kilns of capacity
53 t/h. The third kiln and four smaller wet onedl \we mothballed.

The new configuration will be able to meet the etpd market demand and will be in line with
Ukrainian rules and regulations. Total clinker progon would increase by 800-900 ktonnes
clinker/annum in order to allow Volyn-Cement to gebe market share. Slag would not be added to the
raw material mix.

\ 8) Construction of a new semi-dry kiln, 4% slagliidn

Similarly to alternative 7 above a new semi-drynfi$) would be built to be operated together with
existing wet kilns. Total clinker production woulicrease by 800-900 ktonnes clinker/annum in order
to allow Volyn-Cement to keep the market shareg $fa4% would be added to the raw material mix.

\ 9) Construction of a new semi-dry kiln, 15% slaiglidon

Similarly to alternatives 7 and 8 a new semi-dip(ks) would be built to be operated together with
existing wet kilns. Total clinker production woulicrease by 800-900 ktonnes clinker/annum in order
to allow Volyn-Cement to keep the market shareg @lddition would me increased to 15% to the raw
material mix.
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This Alternative represents the proposed JI prajeethich Volyn-Cement would increase the addition
of slag to 15% and construct a new semi-dry kil®@d0 tonne of clinker a day to operate togethén wi

part of existing wet capacity. It does not take dhyncentive (transferring ERUS) into account. The
required investment would be approximately 190 iomllEuro. This alternative would become fully

possible with the increase of slag addition in 2@h@ commissioning of the dry kiln expected in arl

2010.

Assessment of the alternative scenarios

Volyn-Cement is producing cement for the Ukrainmarket. Within this market Volyn-Cement should
work within the following constraints:

e The cement market is a competitive market;

* The factory should meet the quality requirementgsotlients;

* The factory should be able to meet the growing dehfar cement on the Ukrainian market;

* And the factory should be profitable at the sameti

Volyn-Cement started producing cement by applyinged process since the very beginning. The wet
process was the predominant technology that wakemenmted in the Soviet Union. The main reason to
use a wet process was the ease in raw materialihgehd to control the quality of the cement. Seto
important reason was the natural moisture of rawenas which reaches 24%. Energy efficiency was
not considered to be high priority at that time.

The seven existing kilns can be operated at 1662012 (see section C.2).The clinker productigiven
all the existing kilns will be operated as theyruw, will be approximately 1.835 million ton a year
Blast furnace slag (BFS or slag) would not be adddtie raw material mix.

Assessment of alternative 1: Production of clinker without slag addition and using a wet process

The wet process is the predominant cement makiogntdogy in Ukraine and Volyn-Cement can
continue to use the wet process. Slag additiomss ot common to most of plants. There are nollega
or other requirements which would enforce Volyn-@ainto discontinue using wet production process.
The existing kilns can continue operation till @dt 2012. No additional investment is requiredusTh
the Alternative 1 is reasonable and feasible one.

Assessment of alternative 2: Production of clinker adding 4% of slag to the raw mix and using a wet
process

Similarly to Alternative 1, Volyn-Cement could canie producing clinker at the existing facilitiesda
continue using slag as a part of raw mix in 4% propn. This alternative constitute in continuation
existing situation at Volyn-Cement, it is a readdeand feasible alternative.

Assessment of alternative 3: Production of clinker adding 15% of slag to the raw mix and using a wet
process.

Wet process can be continued, while significantdase of slag proportion faces difficulties. Thesmo
important is the weak financial performance of séalglition due to rise of blast furnace slag cost.
Please, refer to section B2 where the proof of mafitability of slag increase is provided. Hentee
alternative 3 is not a reasonable alternative.

Assessment of alternative 4: Construction of a new wet kiln, no slag addition.

In this Alternative a new wet kiln(-s) would be hub be operated together with existing wet kilns.
Total clinker production would increase by 800-dQ0nnes clinker/annum in order to allow Volyn-
Cement to keep the market share. Slag would nadded to the raw material mix. Wet process has
been already used at the site, it is well known iemdonstruction and operation will not face teichh
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and staff training difficulties. However, wet kilase considered to be an obsolete technology. Ghen
fact that energy prices are constantly rising, &liernative can not be considered as a reasoaable
feasible alternative. Moreover, this alternativeas conservative in terms of greenhouse gas emnissi

Assessment of alternative 5: Construction of a new wet kiln, 4% slag addition.

Similarly to Alternative 4 above, this alternatiweuld not lead to implementation of a new process.
Slag addition at the level of 4% is similar to ttwarent situation at the plant. However, wet kiare
now a days considered to be an obsolete technodiygn the fact that energy prices are constantly
rising, this alternative can not be considered Beaaonable and feasible alternative.

Assessment of alternative 6: Construction of a new wet kiln, 15% slag addition.

Similarly to Alternatives 4 and 5 above, this ategive would not lead to implementation of a new
production process. Slag addition would be incredeea 15% level. Please, refer to section B2 where
the proof of non-profitability of slag increasepiovided. Hence, the alternative 6 is not reas@nabl

Assessment of alternative 7: Construction of a new semi-dry kiln, no slag addition.

The application of semi-dry process provides sigaift increase in fuel efficiency, changing fromtwe
to-semi-dry requires a significant investment pthge application of new technology in Ukraine.
Estimated project cost would be approximately 190ion Euro. The financial performance of the
project is however week as described in sectiorsB2his option could not be regarded feasible.

Assessment of alternative 8: Construction of a new semi-dry kiln, addition of 4% slag.
Similarly to alternative 7 above, high investmeasttmake the alternative not attractive as is desdr
in section B2. Therefore, this alternative could Ioe regarded feasible.

Assessment of alternative 9: Construction of a new semi-dry kiln, addition of 15% slag.

This Alternative represents the proposed JI prdjegthich Volyn-Cement would increase the addition
of slag to 15% and construct a new semi-dry kil6@®0 tonne of clinker a day to operate togethén wi

part of existing wet capacity. It does not take dhyncentive (transferring ERUS) into account. The
required investment would be approximately 190 iomllEuro. This alternative would become fully

possible with the increase of slag addition in 2ah@ commissioning of the dry kiln expected in yarl

2011. However, in section B.2 it is proven thastAiternative in not an economically attractive @

of action and faces barriers.

Conclusion

Only Alternatives 1 and 2 are realistic and cregliblternatives. In accordance with many CDM
methodologies, “when more than one credible andigitde alternative remains, as a conservative
consumption, use the alternative baseline scenhaibresults in the lowest baseline emissions as th
most likely baseline scenarfb”

Alternative 2 is the remaining realistic and créglilalternative with the lowest emissions and is
identified as the baseline scenario.

The baseline emissions of alternative 2 are elabdia section D.

8 AM0040, page 5.
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B.2. Description of how the anthropogenic emissionsf greenhouse gases by sources are
reduced below those that would have occurred in thabsence of the JI project

The latest “Tool for demonstration and assessmemidditionality (version 05)” has been applied to
show that the anthropogenic emissions of the gmesdgases are reduced below those that would have
occurred in the absence of the JI project.

Preliminary screening

a) The project activity has not been started yetthe JI activity will start after*1January 20102. The
construction of the project is expected to staghding JI and board approval, in 2010 with the ki
to be commissioned in 2012.

b) Due to the expected low economic performandgbd@investment additional revenue from JI has been

taken into account from the very beginning of thejgct development activities. The following

documents are available providing evidence:

1. On the & of June 2007 a report was prepared for Dyckertooffiake a preliminary assessment of the
Jl eligibility of the project and to estimate oktemission reduction potential,

2. On the &' of July 2007 a presentation concerning Kyoto drnwla$ given to the management of
Dyckerhoff;

3. In October 2007 a Project Idea Note was prepardgegsented to the Ukrainian Ministry of
Environment (MoE);

4. On the 8 of November 2007 the MoE had issued &t eftEndorsement #12036/11/10-07
supporting the project at Volyn-Cement.

Step 1. Identification of alternatives to the projet activity
The identified alternatives are identical to therdatives mentioned in section B.1.
Step 2. Investment analysis

Sub-step 2a. Determination of the analysis method

Both subprojects generate cost savings so cosgangsub-step 2b Option I) of the CDM Additionglit
Tool version 05) can not be used. The investmehbwp (alternative scenarios) considered above, are
unlikely to be implemented so an investment analy8ption Il), based on comparison of NPV and
other indicators for different project options i@ not applicable. Thus in line with the CDM
Additionality Tool version 05 Option lll — benchnkaranalysis - is relevant for the presented
subprojects. The Tool recommends to use three adelbgical approaches for IRR benchmark
definition specified in Section 4 — 4a, 4b, 4c.

The 4a approach of Option IIl is usually used ia #bsence of 4b and 4c opportunities. Conversion
from dry to semi-dry method of cement productiom@&d a common practice in Ukraine. So it is not
possible to find the risk factor or IRR benchmaok $imilar projects in Ukraine and use directly or
make necessary adjustments. It implies that in Wit the Tool approach 4a and 4b for sub-step 2b
Option 1l can not be used. All investment decision Dyckerhoff AG are taken in line with internal
document “Capex guideline: Dyckerhoff AG and sulasids” where the discount rate for the
calculation NPV of project assessed is specifiduusTin the additionality analysis presented below
approach 4c for sub-step 2b of Option 3 11l willd&yeplied (company internal benchmark).
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Sub-step 2b. Application of the benchmark analysis

Dyckerhoff AG Capex Guidelines specify the discotate of 15 % for project NPV calculation. This
means that the company does not consider the meestprojects proposals generating positive
discounted cash flow with IRR less than 15%. Atshene time the Dyckerhoff management during the
last years has been approving the projects withgayperiod not exceeded 5 years from the yedveof t
last investment. This fact is documented though enqgilicitly specified in Capex Guidelines. That
means that IRR benchmark is project specific higldpending on investment cost and project revenue
generation.

Sub-step 2c. Calculation and comparison of the indators

The project cash flow analysis was performed séplgréor two subprojects described above:

» Subproject 1 (SP1) — change of slag share in dlipkeduced;

* Subproject 2 (SP2) — conversion to semi-dry metsfazement production.

Though the first subproject is smaller it is coesetl to be the first due to the specifics of deaisi
making process.

The calculations in cash flow for SP1 are clinkessdéd while for SP2 - cement based. Due to the
specifics of cement production all costs are calea per ton of clinker produced. SP1 results in
changes of cost only while in line with SP2 the eatncapacity will be increased bringing additional
sales revenues. Thus to be consistent the SPZlomskhould include indicators per ton of cemendl an
not per ton of clinker.

The investment cost for SP1 amounts to Euro 2.Tiamilwhile to SP2 — Euro190 million. Both
investment costs are likely to be increased 15-20%tng procurement deals negotiations. But in cash
flow analysis the conservative investment costsssents are used.

The key assumptions for both subprojects are pteddielow:

1. All prices and rates are taken constant as percember 2007;

2. Clinker and cement production are based on fuliieal capacity (taking into account necessary
repair time and other factors) use;

3. Four smallest kilns will be completely scrapped|e/hiln #4 remains as reserve.

4. Conversion from gas to coal takes place beforeetisedprojects are implemented so all cost and
savings calculations are coal based only;

5. both projects result in coal savings;

6. SP12 has savings on maintenance and labour cosbdhe reduction of quantity of kilns used and
concentration of clinker production process ongamie sub-site.

7. Extra sales revenues due to the cement capacrigase were taken into account in SP2 cash flows ;

8. The change of slag composition from 4 to 15% in1Sfauses savings in chalk, clay and loam and

cost increase of kaolin and Fe oxide.
9. Project life time is and 10 years for SP1 and 4iryé€kiln) for SP2.

The subprojects have the following financial indiaza specified in the table below:

Project/Indicator IRR (%) Payback Period (years)

SP1 Does not exist (NPV is nevets longer than the project life time
positive)

SP2 13 Is longer than the project life time

Table 7: Financial indicators of subprojects, basese
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Both projects do not look financially attractivesgn full capacity is used and current prices akernas
constant.

Sub-step 2d. Sensitivity analysis
The Sensitivity analysis is presented below fohesudbproject separately.

Subproject 1
The following scenarios were considered $ét1:
e Scenario 1 <oal price up 10%;
e Scenario 2- slag price 20% up;
e Scenario 3- raw materials price 20% up.

The company expects around 10% coal price growthyear. The coal prices in Ukraine are regulated
by the Government that plans to increase them.niy @ase the highest margin for coal price in
Ukrainian market is the world price. Internatioredpert§ consider that price growth peak will be
reached in 2009. The peak level forecasted doesxugted 10% of thermal coal price provided by the
Company. The same assumption is proposed for SP2.

A 20% price growth for the other raw materials @xcslag) per year is realistic as it is lower than
expected inflation rate. Slag price increased sdwénes in 2007. In any case slag cost growtthés t
biggest negative operation cost inflow. Therefoighlr price expectations will negatively impact the
final cash flow. Thus proposed 20% increase magadnsidered conservative. The kaolin and iron oxide
cost growth does not contribute much to the casW flesult and were not included in the Sensitivity
analysis.

The Sensitivity analysis results f8Plare summarised in a table below.

Scenario/Indicator IRR (%) Payback period (years)
Scenario 1 8 Longer than the project life time
Scenario 2 Does not exist Longer than the projétime
Scenario 3 3 Longer than the project life time

Table 8: Sensitivity Analysis Summary for SP1

As it can be seen from the Table above quite sgamt price fluctuations of the main cost compogsent
do not make the project more financially attractives proving the robustness of cash flows for &R2
his additionality in line with the CDM AdditionalitTool version 05.

Subproject 2
The following scenarios were proposed fiP1for the key revenue driving indicators to check the
robustness of cash flow financial indicators:

e Scenario 1coal price 10% up;

* Scenario 2cement price 23% up;

» Scenario 3maximum possible production increase (11% ofaeg#les)

e Scenario &cement price 39% up.

9 UN Credits increased price for the coke cogql:Httww.metal-trade.ru/news/2007/11/21/news_9026@2emplate=11
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We did not consider downward trends of the monetadycators as prices unlikely go down. As for
production volumes this scenario would worsen thistg picture. In this case the most significant
revenue inflow due to extra sales will be decreased

For cement we consider a price increase for maaa #0% that may be relevant for the nearest years
due to the emerging character of the Ukrainian eg¢mmarket. So using such high distortions proves ou
conclusions to be firm and reliable.

Scenario 1was developed as described above. As it is clessgn from the Table 4 below the coal
savings do not contribute significantly to the pajfinancial performance. IRR is at the same 1806l
as in the base case and payback period can ndebgfied within the project life time.

Scenario 3considered the use of reserved kiln #4 that véllil operation only during the high season
(three summer months). It can not be used moretduee limited capacity of coal mills. So 11%
increase of cement extra sales is the maximum Iplessement production increase. It improves IRR to
one point still keeping it below the discount r&de. this can not be considered as cash flow robsstn
distortion factor.

Scenarios 2 and donsider different assumptions on cement pricevtire- 23% and 39% respectively.
Publicly available forecasts on cement price exgtemts on Ukrainian market are based on expected
natural gas price increase and its impact on ptamtuend transportation cost of cement. As sooouss

JI project is coal based and cement price usedsh @iows does not include transportation cost are c
not use them as the basis for comparison. In meonmenic analysis cement industry development is
always correlated with GDP dynamics. Official ogstit forecasts presume 7% annual growth of GDP
thus resulting in 23% in 2012 when the project esnmissioned. This is considered to be realistic
cement price growth and serves as the basiSdenario 2.

Scenario 4dassumption is based on public information on eurmeaximum European cement prices. The
maximum cement price is in Poland and when cordettie/AT and transportation cost it is 39% higher
than Volyn-Cement pri¢& This figure is used for the highest range of aenpeice increase. We do not
consider it relevant to analyse the implicationsnaire than 39% price growth. The situation in Eerop
with saturated demand and stable and excessiveitapampacts internal cement prices in Ukraine.
Due to the lower cement prices in some countriegif@n cement is sold at 70 Euro price as states the
source mentionéd Ukrainian cement consumers can import Europeameoe instead of more
expensive local one, levelling the internal pricetuations.

Both Scenarios 2 and #esult in IRR higher than discount rate 18% an&®2onsequently. But in both
case payback period is higher than 5 years acc€pBeaind 9 years respectively).

The results of the Sensitivity analysis ffP2are presented in the summary table below.

19 Media reporthttp://www.rbcdaily.ru/2007/08/29/industry/289638 -

! Media reportttp://www.snegirigroup.ru/yekonomika/news 2007-09-20-00-31-19-433.html -
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Scenario/Indicator IRR (%) Payback period (years)
Scenario 1 13 Longer than the project life time
Scenario 2 18 13

Scenario 3 14 Longer than the project life time
Scenario 4 22 9

Table 9: Sensitivity Analysis Summary for SP2.

Calculations demonstrate that a five year pay h@arkod is reached only when cement price grows
80%. In this case IRR is 31% and this figure shdigadonsidered as IRR benchmark for SP2.

So though some scenarios result in IRR exceedmglidtount rate none of scenarios meet the five yea
payback threshold. Thus the project is not an @ttra course of action in line the CDM Additionglit
Tool version 05. Hence the project is additional.

Step 3. Barrier analysis
Sub-step 3a. Identification of barriers that wouldprevent the proposed JI project

Investment barriers.

The estimated investment cost to be allocated bgk&yoff into Volyn-cement reaches 190 million
Euro. Investments of such size are comparable tietnaction of new facility and will require extetna
long-term debt financing. Ukrainian banking systeoe to it's weakness at present is unable to
consolidate long term credit of that size, besitiesfact, that local interest rates are signifigahigher.
Due to the perceived high country risk of Ukraintaeting international capital at reasonable terms
would be difficult, also given the fact that thejact involves technology that is new to Ukraine.

The absence of domestic and international finanpimggibility for Volyn-Cement constitutes a barrier
for the proposed project activity.

Technological barriers and prevailing practice bariers:

Since the start of industrial production of Portlanement in XIX century, few technological
breakthroughs were implemented in the processtiii$ is the introduction of rotary kilns in late
nineteenth century instead of low capacity shaftski

Development of cement industry was driven by capaand quality increase and in the 1960s the dry
process became standard in the western econontiesdrly process gives significant advantages in
terms of efficiency of fuel usage.

Next important step was the development the preirgal technology which assumes calcinations (and
pre-heating) of raw materials in a separate vdrtmaer. This allows better to recover the kiln axbt
heat and use much shorter rotary kilns. The exaeptto the common trend of dry process are these
cases, where the high moisture of raw materialsasi@kmpossible to use dry technology.

Unlike the Western world trend, in all the formeovit Union countries the wet process is still
predominant (Ukraine 85% of production in 2006 82&o of installed clinker capacify. Partly it can
be explained by high moisture content of ram malteteposits available, but the main reason was the

12 ykrCemForum 2007, international conference, Ukr€einccociation Report: Ukrainian cement
industry...http://Jukrcement.com.ua/?sect=wiki&wiki=if&page=1
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subsidized fuel prices. In Ukraine, apart from teement plants using dry process and being built in
1970s, no other producers have experience of cansin and operation of technology other than wet.

In addition, semi-dry process, being different frdmoth, wet and dry, has no operating examples
anywhere in Ukraine, therefore, from this poinvw, the proposed project can be considered “@fst
it's kind” in the country cement sector.

Therefore, the prevailing practice of wet procesd kck of technical expertise for dry and semi-dry
process in addition to absence of semi-dry exampesesent a barrier to the proposed Jl project
activity.

Step 4: Common practise analysis
Wet production of cement is common practice in lHeaand neighbouring Belarus and Russia. The
available raw materials generally contain excessigesture.

The most recently commissioned kilns in the immedragion are those successfully commissioned by
OAO Krasnoselkmaterialy in 2000 and 2002. Theselkd units are wet kilns with a total capacity of
900 000 tonnes per annum and use wet chalk asaheraw material.

In 1997 at Chelm, close to the Polish-Ukrainian deoy Cementownia Chelm SA successfully

commissioned a new kiln specially designed for itierl and limestone available in the area, which

contain 22 — 25 % moisture. The kiln was not a emtional dry process system but featured a special
dryer crusher to accommodate the wet materials.

A newdry kiln is planned at Podilsky Cement Ukraine. On 28 of March 2007 the determination of
this JI project was by final at the JI SupervisGgmmittee. As this new kiln is additional to whatwid
have occurred otherwise, this project does not habe taken into consideration.

No new cement kilns have been commissioned in Wkrai recent years. Except for the new dry kiln at
Podilsky Cement Volyn-Cement is not aware of neln grojects that have been commissioned in the
past three years.

The proposed Jl project activity is not common pcac

Conclusion

The registration of the proposed Jl activity will:

» Allow for the largest single investment in the Ukian cement industry since it's independence to
be made;

» Give the Volyn-Cement access to the necessary madehnology and experience.

Conclusion: the impact of the proposed JI projextivay will alleviate the economic/financial huell
and will alleviate barriers to the project. Thejpad is additional.

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

ary is applied to the project

There are three different sources of GHG emissidrike producing cement:

¢ Fuel combustion;

* Geogenic emission from the calcination (decarbdiisaprocess;

¢ GHG emission in the Ukrainian Power grid as a tesfuélectricity consumption.
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In the table below an overview of all emission sagrin the cement production process are given. The
following approach has been used in determiningthdrethey have been included in the project
boundary:

* All sources of emissions that are not influencedhgyproject have been excluded;

« All sources of emissions that are influenced bygi®gect have been included.

No | Source Gds Justification/Explanation

1 Change in fuel consumptignCO, Direct Excluded |+« Fossil fuel consumption
at the quarry and raw will not be influenced by
material transport the project'

2 Change in grid electricity CO, Indirect Excluded |+ Electricity consumption
consumption at the quarry will not be influenced by

the project

3 | Change in grid electricity it CO, Indirect Included * The electricity
the raw material transport: consumption will decrease
Wet: Wet slurry mixing, « Emissions calculated using
pumping; standardized electricity
Semi-dry: Conveying of raw baseline Ukraing
meal.

4 | Change in grid electricityCO, Indirect Included * The electricity
consumption at the raw consumption will decrease
milling preparation: « Emissions calculated using

Wet: Wet slurry mixing, standardized electricity
pumping; baseline Ukrain@
Semi-dry: Milling, mixing,
conveying of raw
meal.

5 Change in electricity CO, Indirect Included * The electricity
consumption of the kiln (e.g. consumption will decrease
motors for rotation, fans) « Emissions calculated using

standardized electricity
baseline Ukraine

6 Change in fossil fuelCO, Direct Included e The fossil fuel
combustion in kiln combustions will decrease

7 Change in grid electricity CO, Indirect Included * The electricity
consumption at the coal mil| consumption will decrease

« Emissions calculated using
standardized electricity
baseline Ukraine

8 Fuel combustion to dry theCO, Direct Included * In the project scenario the
coal heat generator will be

installed to dry the coal

13 Only CQO, emissions are taken into account. Gthd NO emission reduction are omitted. This is consérgat
and is in line with all cement CDM methodologiesntiened in section B.1. Please refer also to threegd remarks
in section D.1.

* Raw materials extraction stays the same in baskle and project scenarios
1% Volyn-Cement does not have on-site power generdgioilities.

'8 \olyn-Cement does not have on-site power generdgioilities.
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9 Change in geogenicCO, Direct Included * The specific geogenic
emission (calcination) emission from calcination
will be decreased due to
use of slag in raw material.
10 | Change in grid electricityCO, Indirect Included » Electricity consumption
consumption at the cement will decrease in the
mill, adding mineral project.
components and packaging
11 | Change in grid electricityCO, Leakage | Included |+ Represents projectleakag
consumption at railroads due
to increased slag
transportation

Table 10: Sources of emissions

[

Ukrainian electricity grid

)

Slag transportation
LEAKASE

Coal mill

I

i

i

Raw materials
extraction

Raw milling

—N
—/]

Kiln fuel

Calcination

Milling

packaging

—=2—» - Electricity > - Material flow

Figure 5: Sources of emissions and project boundary

- GHG emissions

Please see section E for detailed data of the emswvithin the project boundary.

Date of completion of the baseline study: 18/02(201

Name of person/entity setting the baseline:
* Global Carbon BV

See annex 1 for detailed contact information.
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‘ SECTION C. Duration of the project / crediting period |

| C.1.  Starting date of the project |

Date of commissioning: 1 January 2010 for incredsgag addition as raw material and 1 July 20%2 fo
start of operation of new semi-dry kiln.

C.2. Expected operational lifetime of the project

At least 30 years.

Essentially this is a project for a kiln and rawllmystem. The lifetime achieved of such systemis is
excess of 30 years, with many examples exceediag 40 to 50 years. During lifetime, cement kilns
can undergo many repairs and replacements of tefgaenaterials, after which they can continue
operating. Operating kilns within the Dyckerhoff Afgoup include the following:

Name of Plant Country Kiln Age
Geseke Germany Kiln#1 1962
Deuna Germany Kiln#2 1976
Gollheim Germany Kiln#2 1965
Lengerich Germany Kiln#1 1978

Table 11: Some examples of operating dry procéss wiithin the Dyckerhoff Group

Volyn-Cement Kilns, constructed in the period 06690 1963 were properly overhauled and
maintained and can continue operation until thenenwocally driven decision is made to reconstruct or
to mothball them.

C.3. Length of the_crediting period

Within the first commitment period:
* Three years (1/1/2010 — 31/12/2012)

Within any relevant agreement under the UNFCCC 2&h3 onwards:
» For the duration of the agreement but not more thamemaining operational lifetime of the project
(twenty six years)

7 As discussed by the JISC in its third meeting.
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As elaborated in section B.3, the project actiatyy affects the emissions related to the kiln faelcination (decarbonisation) the electricity s@mption of
the raw milling, the kilns and the coal mill, pltree emission from the heat generator of the coll Far the purpose of establishing the baselinessions and
to monitor the project emissions, only these emissivill be monitored.

The baseline emissions are established in thevizipway:

1.

2.
3.

The baseline emission of the kiln fuel over thesemg capacity is based on a three years aver&gefkiciency and the carbon emission factor of fimex

of) fuel used in the project scenario. this apphoecidentical to the approach used in the pro@@001 “Switch from wet-to-dry process at Podilsky
Cement” which determination was made final;

The baseline emissions of the grid are establisised) the Ukrainian standardized grid factor astioard in annex 2;

The baseline emissions of the incremental prodocie established using the Combined Margin appraa@iven in annex 2.

Assumptions:

The emissions at the quarry remain the same;

The type of fuel combusted in the kiln is not imfiiced by the project;

The technical life time of the existing kiln extexim at least the end of the crediting period;

Under the baseline scenario all existing wet kiliisbe operating and will produce at maximum teichcapacity;
No energy efficiency measures will be implementadhe existing wet kilns until the end of the ctadj period.

General remarks:

In consultation with the verifier, the monitorintap will be updated prior to the commissioning fué project;

Social indicators such as number of people employafety record, training records, etc, will beilalde to the verifier if required,;

Environmental indicators such as dust emissionsy,MOSOx will be available to the verifier if reiged;

Should less wet kiln be decommissioned as descibgelction A.4.2, the emissions of these kilnd lagl monitored accordingly.

To allow commissioning of the raw mill system, ahgenerator will be installed to allow the crustigrer to produce the first raw meal before the kil
start. Conventionally, this heat generator is equired thereafter. It is not included in the pebpmonitoring plan. In the event of its operatiairig
required thereatfter, it will be added to the plan.
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* For the greenhouse gas emissions only thedd@ssions are taken into account. Cement kilnmatly have a Ciemission of 0.06 g/kg of clinker and
N20 emissions of 0.001 g/kg of clinker comparechwiitore than 650 g CO2 / kg of clinker. Omittinggbéwo emissions for a cement kiln is conservative,
because they contribute to less than 0.01% ofotfa¢ ¢ missions, far below the confidence leveltfer CO2 data calculations. This is confirmed in the
VDZ Environmental Report 2001 (English) and 20041(@an). The ClHand NO emission reductions will not be claimed. Thisasservative.

D.1.1.1. Data to be collected in order to monitormaissions from the project, and how this data will ke archived:
ID number| Data variable| Source | Data Measure| Recording Proportion | How will the | Comment
(Please use of data | unit d (m), frequency of data to data be
numbers to calculate be archived?
ease Cross d (c) or monitored | (electronic/
referencing estimate paper)
to D.2) d(e)
P1 PE, Plant tCO, C Annually 100% Electronic
records and paper
P2 PEarcy Plant tCO, C Annually 100% Electronic
records and paper
P3 PEcaic_wety Plant tCO, C Annually 100% Electronic
records and paper
P4 PEcaic_s-dryy Plant tCO, C Annually 100% Electronic
records and paper
P5 PEin,y Plant tCO, C Annually 100% Electronic
records and paper
P6 PEin_wety Plant tCO, c Annually 100% Electronic
records and paper
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P7 PEiin_s-ary.y Plant tCO, C Annually 100% Electronic
records and paper
P8 PEuusty Plant tCO, C Annually 100% Electronic
records and paper
P9 ByPassg .,y Plant | tonnes m/c Annually 100% Electroni¢ Annual test will be performed
records and paper
P10 CKDs.ary,y Plant | tonnes m/c Annually 100% Electroni¢ The value of CKRgy,, is expected to be very low,
records and paper | approximately 120 t/year due to high efficiency o
ESP of kiln exhaust gases
P11 Ds.dry,y Plant | tonnes m/c Annually 100% Electronig
records and paper
P12 PBrumy Plant | tCO, C Annually 100% Electronic
records and paper
P13 PExmwety Plant tCO, C Annually 100% Electronic
records and paper
P14 PExms-dry.y Plant tCO, C Annually 100% Electronic
records and paper
P15 PEcoaly Plant 1CO, C Annually 100% Electronic
records and paper
P16 PEcoal_electry Plant tCO, C Annually 100% Electronic
records and paper
P17 PEcoal_fuely Plant tCO, c Annually 100% Electronic
records and paper

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

page 28



)

JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01

Oveee
A ’

Joint Implementation Supervisory Committee

P18 PEiagy Plant tCO, C Annually 100% Electronic
records and paper
P19 PEyrina.y Plant tCO, C Annually 100% Electronic
records and paper
P20 EFRy Plant tCO,/ C Annually 100% Electronic | Baseline carbon emission factors for JI projects
records| MWh and paper | reducing electricity consumption See annex 2.
P21 EFuel iy Plant tCO/ c Annually 100% Electronic
records GJ and paper
P22 NCViyel i Plant | GJ/tonn m/c Per shipment 100% Electroni¢c Weighted average of all shipments will be taken
records e and paper | over a calendar year for each fuel.
P23 CLNKpg wety | Plant | tonnes M Annually 100% Electronic
records and paper
P24 CaQink pr wet,| Plant % M daily 100% Electronic | Volyn-Cement plant laboratory measurement
v records and paper
P25 MOOcink pr we| Plant % M daily 100% Electronic | Volyn-Cement plant laboratory measurement
ty records and paper
P26 RMpr wety Plant | tonnes M Annually 100% Electronic
records and paper
P27 CaQkm pr wet, | Plant % M daily 100% Electronic | Volyn-Cement plant laboratory measurement
v records and paper

18 “Operational Guidelines for Project Design DocursaritJoint Implementation Projects”, Version 2.3
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P28 MgOgrm_pr wet| Plant % daily 100% Electronic | Volyn-Cement plant laboratory measurement
y records and paper
P29 CLNKpg s Plant | tonnes Annually 100% Electronic
dry.y records and paper
P30 CaQyn pr s Plant % daily 100% Electronic | Volyn-Cement plant laboratory measurement
dry.y records and paper
P31 MQOcqnk pr s- | Plant % daily 100% Electronic | Volyn-Cement plant laboratory measurement
dry.y records and paper
P32 RMpR s-ary.y Plant | tonnes Annually 100% Electronic
records and paper
P33 CaQqu_pr s Plant % daily 100% Electronic | Volyn-Cement plant laboratory measurement
dry.y records and paper
P34 MgOgrwm pr s- Plant % daily 100% Electronic | Volyn-Cement plant laboratory measurement
dry.y records and paper
P35 FFivel i_wety Plant | tonnes continuously 100% Electroni¢ The metering of fuel consumption will be designe
records and paper | consistent with the monitoring plan.
P36 FFiuel_i_s-dryy Plant | tonnes continuously 100% Electroni¢ The metering of fuel consumption will be designe
records and paper | consistent with the monitoring plan.
P37 ELrM wety Plant MWh Continuously 100% Electronic| The monitoring of electricity consumption will be
records and paper | designed consistent with the monitoring plan.
Calibration frequency will be in accordance with
instructions of suppliers.
P38 ELrM_s-dry,y Plant MWh Continuously| 100% Electronic  The moniiig of electricity consumption will be

designed consistent with the monitoring plan.
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ra

records and paper | Calibration frequency will be in accomawith
instructions of suppliers.
P39 ELmilgconway,y Plant MWh M Continuously 100% Electronic| The monitoring of electricity consumption will be
records and paper | designed consistent with the monitoring plan.
Calibration frequency will be in accordance with
instructions of suppliers.
P40 FCaryery Plant GJ m/c Continuously 100% Electronic Fuel for dryer’s heat generator can be both, nhtu
records and paper | gas or coal
P41 Elsgiagy Plant MWh M Continuously 100% Electronic| The monitoring of electricity consumption will be
records and paper | designed consistent with the monitoring plan.
Calibration frequency will be in accordance with
instructions of suppliers.
P42 ELgring,y Plant MWh M Continuously 100% Electronic| The monitoring of electricity consumption will be
records and paper | designed consistent with the monitoring plan.
Calibration frequency will be in accordance with
instructions of suppliers.
P43 FClagy Plant GJ m Continuously 100% Electronic | The monitoring of fuel consumption will be
records and paper | designed consistent with the monitoring plan.
Calibration frequency of the meter will be in
accordance with instructions of suppliers.

Table 12: Data to be collected in order to moniémnissions from the project

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

I:)Ey = I:)Ecalc,y + I:)Ekiln,y + PEdust,y

+ PEqy,, + PE

coal,y

+PE,,,, + PE

slag,y

grind,y

1)
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Where:

PE,  Project emission in yeary (tGO

PEacy Project emission due to calcinations in year YO@C

PEany Project emission from combustion of kiln fuels &ay y (tCQ)

PEiusty Project emission due to discarded dust from kyipdss in year y (tC9

PEznv,y Project emission due to fuel and electricity congtiom for raw meal preparation (drying, milling,rttding) and kiln electricity consumption (tGO
PEca, y Project emission due to kiln fuel (coal) prepanafigrinding, drying, conveying) in year y (tGO

PEagy Project emission due to slag preparation in yga€,)

PEyina,y Project emission due to grinding of clinker (t§O

Calcination

Raw meal for wet and semi-dry kilns is preparedcasgely using different equipment. The parametétberaw meal for wet and semi-dry might be difer
and it is necessary to measure them separatelglas w

PE = PE

calc,y — calc_ wet,y

+ PE

calc_semi-dry,y (2)

Where: PBac_wety@nd PEac_semi-ary, are project emissions due to raw mill calcinationgear y in wet and semidry kilns respectively@).

They are defined as follows:

I:)Ecalc_wet,y = 0'78E(CLNKPR_Wet,y >(Ca'OCLNK_PR_Wet,y - RMPR_Wet,y >(Ca'ORM_PR_wet,y) +

+1'09KCLNKPR_Wet,y X MgOCLNK_PR_Wet,y - RMPR_Wet,y X MgORM_PR_wet,y) (3)
Where:

0.785 is the stoichiometric emission factor f@aQC(tCO2/tCaO)

1.092 is the stoichiometric emission factor fag@(tCO2/tMgO)

CaOcink PR wety is the non-carbonate CaO content in clinker im9gear y

CaOgm_PRr_wety is the non-carbonate CaO content in raw meal in year y

MQgOcink_ PR wety is the non-carbonate MgO content in clinker in %yéar y

MQO rum_Pr_wety is the non-carbonate MgO content in raw meal iim%ear y
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CLNK pr_wety is the annual production of clinker in wet kiinsyear y (tonnes)
RM_pRr wety is the annual consumption of raw meal of wetkimyear y (tonnes)

PEcaIc_semi—dry,y = 0'78E(CLNKPR_s—dry,y >(CaQ:LNK_PR_s—dry,y - RIleR_s—dry,y ><Ca()RM_PR_E;—dry,y) +
+ 1'09ZCLNKPR_s—dry,y X |\/Ig()CLNK_PR_s;—dry,y - R,\/lPR_s;—dry,yI\/lgORM_PR_s—dry,y)

Where:

0.785 is the stoichiometric emission factor f@aCGC(tCO2/tCaO)

1.092 is the stoichiometric emission factor fag@(tCO2/tMgO)

CaOcink_PR_s-dryy is the CaO content in clinker produced by semnjikiln in year y (tonnes of CaO/ton clinker)
CaOgm_pr_s-dry.y is the non-carbonate CaO content in raw mealdoiidry kiln in year y (tonnes CaO/ton raw mill)
MQOcink PR s-dry.y is the MgO content in clinker produced by semikity in year y (tonnes MgO/ton clinker)

MQO rm_pR_s-dry.y is the non-carbonate MgO content in raw meal fanidey kiln in year y (tonnes MgO/ton raw mill)
CLNK pR_s-dry.y is the annual production of clinker in semi-dilp& in year y (tonnes)

RM_pRr_s-dryy is the annual consumption of raw mill for semy-#iins in year y, (tonnes)

Kiln fuel

There can be different kind of fuels used at thmesiime, therefore the emissions of each of fudldoe taken into account.

PEiiny = PEin wety T PEiin semidry.y

Where:

PEin_wety is the project emission due to kiln fuel combaristin wet kilns in year y (tC£)
PEin_semi-dry,y is the project emission due to kiln fuel combarstin semi-dry kilns in year y (tGD

The emissions due to combustion of fuel of tiypewet kilns above are defined as follows:

PEiin wety = z FFuel i wety XEFpe 1y XNCVig 5y

Where:
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FFiuel i wety is the wet kilns fuel of typeconsumption in year y (tonnes)

NCViel iy is the Net Calorific Value of fuel of typan year y (GJ/ton)

EFRuel i, y is the fuel of type Emission Factor (tC£GJ)

I:)Eki In_semi-dry,y = Z I:Ffuel_i_s—dry,y X EFfueI_i X NCVfueI_i,y (7)
Where:

FFuel i sayy IS the semi-dry kiln fuel of typeconsumption in year y (tonnes)

NCV fely is the Net Calorific Value of fuélin year y (GJ/ton)

EFRer iy fuel of typei Emission Factor (tC&GJ)

Raw mill preparation and kiln electricity consumption

Raw material preparation uses different equipmentvet and semi-dry kilns, the electrical consumptdf different drives also can differ. The raw erals
for wet process is mixed with water and pumpechtglant, while the raw material for semi-dry prexevill be transported to the plant via a belt ayor.
Similarly to the raw material preparation, the \aetl semi-dry kilns also differ in number and powémotors used to rotate kilns, drive the fans &twe
formula below is used to calculate the emission wuelectricity consumption of raw material trandgption to the site, raw material preparation aild k
electricity consumption.

I:)ERM,y = I:)ERM_Wet,y + PERM_semi—dry,y (8)

Where:

PErm_wety is the project emission due to electricity conption for preparation of raw mill used for wet ldlmand wet kilns electricity
consumption in year y (tC

PErm_semi-dry.y is the project emission due to electricity consuompfor preparation of raw mill used for semi-dnk and semi-dry kiln electricity

consumption in year y (tC

I:)ERM_wet,y = EI:el,y X ELRM_Wet,y (9)
Where:
EFa,y is the carbon emission factor of electricity gsfdJkraine in year y (tC&MWh)
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ELrm_wety is the electricity consumption of raw meal pregin and electricity consumption of wet kilns ieay y (MWh)
I:)ERM_s—dry,y = EI:el,y X ELRM_s—dry,y (10)
Where:

EFay is the carbon emission factor of electricity gsfdJkraine in year y (tC&MWh)

ELrM_s-dry,y is the electricity consumption of raw meal prep@n and electricity consumption for semidry kilngyear y (MWh)

Coal preparation
PE = I:)Ecoal_electr,y + PEcoal_fueLy (11)

Where PEoa_elecry@nd Ploa ey are the project emissions due to electricity camstion for coal milling and conveying and fuel cangption by heat
generator used to dry the coal in year y ({COhey are defined as follows:

coal,y

I:)Ecoal_electr,y = EI:el,y X ELmiII&conveyy (12)
Where:

EFay is the carbon emission factor of electricity gsfdJkraine in year y (tC&MWh)

ELmilgconvey, y Is the electricity consumption for coal millingdiconveying in year y (MWh)

I:)Ecoal_fuel,y = EI:fuel_i,y X I:Cdryer,y (13)
Where:

EF fuel iy is the emission factor of fuel of typesed in heat generator for drying the eoalear y (tCQ/GJ)

FCaryery is the fuel consumption of heat generator usedrygng the coal in year y (GJ)

Slag preparation
The slag preparation and handling require grindiegting, which therefore results in additionat#leity and fuel consumption

I:)Eslag,y = ELsIag,y X EI:el,y + I:Cslag,y X EFfueI_i (14)
Where:

PEsiagy is the project emission due to slag preparatiorear y (tCQ)

ELsglag,y is the electricity consumption due to slag mglend handling in year y (MWh)

EFay is the carbon emission factor of electricity gsidJkraine in year y (tC&MWh)
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FCslag,y is the fuel consumption of slag dryer in yeaGj)
EFRuel i is the carbon emission factor of fuel combusteslag dryer, (tCQGJ)

Grinding of clinker
Clinker produced requires grinding (milling). Grind takes place into ball and rotary mills togethéth mineral additives. The grinding process conss
significant amount of electricity and thereforeulés in emissions from electricity grid. Clinkerxrfrom both wet and semi-dry kilns will be grinded.

I:)Egrind,y = ELgrind,y X EI:el,y (15)
Where:
ELgrind.y is the electricity consumption of mills grindintnker with additives in year y, MWh

ID number| Data variable Source| Data unit Measured (m), Recording Proportion of| How will the data be Comment
(Please use of data calculated (c), frequency data to bel archived?
numbers to ease estimated (e) monitored (electronic/paper)
cross-referencing
to D.2.)
Bl BE, Plant tCO2 C annually 100% Electronic and paper
records
B2 BEcaicy Plant tCO2 C annually 100% Electronic and paper
records
B3 BEcaic_wet,y Plant tCO2 C annually 100% Electronic and paper
records
B4 BEuiny Plant tCO2 C annually 100% Electronic and paper
records
B5 BEuin wety Plant tCO2 C annually 100% Electronic and paper
records
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B6 BEgm,y Plant tCO2 annually 100% Electronic and paper
records
B7 BErM_wety Plant tCO2 annually 100% Electronic and paper
records
B8 BEcoaly Plant tCO2 annually 100% Electronic and papef
records
B9 BEcoal_electr_wet, y Plant tCO2 annually 100% Electronic and paper
record
B10 BEcoal_fuel wer, y Plant tCO2 annually 100% Electronic and paper
records
B11l BEgiagy Plant tCO, annually 100% Electronic and paper
records
B12 BEginay Plant tCO, annually 100% Electronic and paper
records
B13 BEincry Plant tCO2 annually 100% Electronic and papef See afrfex explanation
records
B14 CLNKGBL wety Plant tonnes annually 100% Electronic and paper
records
B15 CEMgL incry Plant tonnes annually 100% Electronic and paper
records
B16 CLNKGBL wet_cap Plant tonnes annually 100% Electronic and paper Maximaapacity of all
records kilns operating in the baselin

[0)

scenario, see annex 2.
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B17 CLNKFAC, Plant % C annually 100% Electronic and paper
records
B18 RMaL_wety Plant tonnes C annually 100% Electronic and paper
records
B19 RATIOgrmicink wety | Plant tonnes C annually 100% Electronic and paper
records
B20 BKE et Plant GJ/tonne m/c annually 100% Electronic and papet This vales tbeen fixed
records | of clinker using the average of 2004,
2005 and 2006. See annex 2
B21 EFuel iy Plant tCO2/ GJ m/c Per shipment 100% Electronic and papeWeighted average of all
records shipments will be taken over
a calendar year.
B22 BELgM_wety Plant MWh/ton m/c annually 100% Electronic and papet This valuss tbeen fixeo
record | of clinker using the average of 2004,
2005and 2006. See annex 2
B23 ELSP.oamin_pr.y Plant MWh/ton C annually 100% Electronic and paper
record of coal
B24 FCeoal BL wety Plant Tonnes of C annually 100% Electronic and paper
record coal
B25 FSRoaimil_pr, y Plant GJ/ton of m/c annually 100% Electronic and papet
record coal
B26 ELsiag_incr, y Plant MWh M continuously 100% Electronic and paper
record electronic
B27 ELSRying Plant MWh/t m/c annually 100% Electronic and papefhis value has been fixed
record cement electronic using the average af
2004,2005and 2006. See
annex 2
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B28 EFe,y Plant tCO2/ C Annually 100% Electronic and papgBaseline carbon emissign
record MWh electronic factors for JlI  projects
reducing electricity
consumption19. See annex 2.
B29 BEFnc, y tCOy/ton C annually 100% Electronic and papeBee annex 2.
Plant of cement electronic
record

Table 13: Relevant data necessary for determirtieghiaseline of anthropogenic emissions by sourtc€si&s within the project boundary

D.1.1.4. Description of formulae used to estimateaselineemissions (for each gas, source etc.; emissionsimts of CO, equivalent): |

As further described in annex 2, the baseline eamssconsist of two sources: one being the emissairexisting on site wet kilns, the second onthes
emissions due to incremental production. The fivgtitems in the formula below reflect the emiss®f existing on site wet kilns.

BEy = BEcalc_wet,y + BEkiln_wet,y + BERM_wet,y + BEcoaI,y + BEslag,y + BEgrind,y + BEincr,y (16)

Where:

BE, Baseline emission in year y (1O

BEcaic_wety Baseline emission due to raw mill calcination xiséng on site wet kilns in year y (tGD

BEgiin_wety Baseline emission from combustion of fuels in wiikin year y (tCQ)

BErM_wety Baseline emission due to fuel and electricity comstion for raw meal preparation (drying, millingaridling) and kiln electricity consumption
in wet kilns(tCQ)

BEcoal, y Baseline emission due to kiln fuel (coal) preparaiigrinding, drying, conveying) in year y (t9O

BEsiagy Baseline emission due to slag preparation in ygt€ )

BEgrind,y Baseline emission due to grinding of clinker inryg&tCQO,)

BEincry Is the baseline emissions due to incrementalymtoch in year y (tCQ), refer to annex 2 for explanation

19 “Operational Guidelines for Project Design DocursaritJoint Implementation Projects”, Version 2.3
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Baseline clinker production

In the baseline scenario the existing wet kilns Maontinue operation with a maximum of their teiclah capacity and the clinker production on thesgé®g
wet kilns in the baseline scenario is as follows:

CLNK

=CLNK +CLNKpg ¢ gy, With @ maximum of CLNI; et _cap (17)

BL_ wet,y PR_wet,y

Where:

CLNKpr wety Clinker production on wet kilns in project scewan year y (tonnes)
CLNKGpg saryy Clinker production on semi-dry kiln in project segio in year y (tonnes)
CLNKG&L wet_cap Clinker production capacity on existing wet kilfisnnes)

Calcination baseline
According to ACM0015 the emission from calcinatigdecarbonisation) of raw material containing Ca@ad MgCQ into the CaO and MgO with release of
CGO, in the kiln is defined as follows:

BEcaIc_Wet = 0'783CLNKBL_Wet’y X CaOCLNK_PR_wet,y - RMwet,y X CaORM_PR_Wet,y) + 1'092(CLNKBL_Wet’y X MgOCLNK_PR_wet,y - RMwet,y X MgORM_PR_wet,y)
(18)

Where:

0.785 is the stoichiometric emission factor f@aCGC(tCO2/tCaO)

1.092 is the stoichiometric emission factor fog@®tCO2/tMgO)

CaOcink_BL wety is thee CaO content in clinker produced by wetkimbaseline (tonnes of CaO/ton of clinker)

CaOgm_BL_wety is the non-carbonate CaO content in raw meal &elvze (tonnes of CaO/ton of raw meal)

MQOcink_BL wety is the MgO content in clinker in baseline (tonoé#gO/ton of clinker)

MQO rum_BL wety is the non-carbonate MgO content in raw meal @sefine (tonnes of MgO/ton of raw meal)

CLNKgLwety is the clinker production on wet kilns in baselgtenario in year y (tonnes)

RMai_wety is the consumption of raw meal by wet kilns inddae scenario in year y (tonnes). It is calculatesfollowing way:

R'\/IBL_Wet,y = CLNKBL_wet,y X R'A‘TK)RM/CLNK_wet,y (19)

Where:
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RATIOrmicLNK wety is the ratio between raw meal consumed to clinkedyced by wet kilns measured in project scenariear y

RATloRM/CLNK_Wet,y = RMPR_wet,y +CLNKPR_Wet,y (20)
For detailed explanation of baseline setting of @a® MgO contents in clinker and raw meal please tise Annex 2.

Kiln fuel baseline
Emission of CQ due to combustion of fuel in the kilns is calcathtusing the fixed in the annex 2 value of kilnadhcy for existing on site wet kilns and
volume of clinker produced in the baseline scenanigear y according to the following formtfta

BEkiln_wet,y = EFfueI_i,y X BKEwet X CI-NKBL_wet,y (21)
Where:

BKE et is the average for 3 years baseline kiln efficjefor existing on site wet kilns (GJ/ton of clinker

CLNK gL wety Is the production of clinker in the baseline secanan wet kilns in year y (tonnes)

EFRueliy is the fuel of type Emission Factor in year y (tG5J)

Raw meal preparation and kiln electricity consumpton baseline

BERM_Wey,y = EI:el,y X BELRM_wet X CI-NKBL_wet,y (22)

Where:

BErM_wety is the baseline emission due to electricity consion for preparation of raw meal and kilns elestyi consumption for wet kilns in
yeary (tCQ)

EFay is the carbon emission factor of electricity gsfdJkraine in year y (tC&MWh)

BELgM wet is the average for 3 last years specific ele¢yriconsumption of equipment for raw meal preparatiod electricity consumption of
existing on site wet kilns (MWh/ton of clinker)

CLNK gL wety is the production of clinker in the baseline stémon wet kilns in year y (tonnes)

2% 310001
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Coal preparation baseline

BE = BE + BEcoal_fuel,y (23)

coal,y coal _electr,y

Where BEoa elecry@nd BEoa ey are the baseline emissions due to electricity wopsion (for coal milling and conveying) and fuginsumption by heat
generator used to dry the coal in year y {COhey are defined as follows:

In the baseline scenario the coal mill would haventll more coal than compared to the project sgerfar the same amount of clinker produced becaiise
lower kiln efficiencies. In the baseline scenatie toal mill consumes electricity for both wet kiland kilns producing incremental clinker. The &leity
consumed by coal mill to mill coal for wet kilnsdsfined as follows:

BEcoal_el_wet,y = EI-Sl:goalmiII_PR_y X I:CcoaI_BL_Wet,y X EI:el,y (24)
Where:

EFay is the carbon emission factor of electricity gsfdJkraine in year y (tC&MWh)

ELSP.amil_pry is the specific electricity consumption for cadlling and coal conveying in year y (MWh/ton ofatp

FCeoal_BL wety is the baseline consumption of coal for wet kimgear y(tonnes)

In the baseline scenario no exhaust gases frorhiltie can be used to dry the coal. Therefore inltageline scenario a heat generator will be irestallhe
heat generator will start operating at the same tinth the coal mill will be put into operation he middle of 2009 and will continue operating unoiaseline
scenario. The fuel for heat generator will be eithatural gas or coal, or mixture of both. Similarelectricity consumption of coal mill, in the Iletise
scenario the coal dryer would have to dry more twoah in the project scenario for the same amoldliriker produced. And, therefore, the baselinéssians
for heat generator fuel consumption are calculagethonitoring the actual fuel consumption by thathgenerator and calculating its specific fuel conmgtion
as follows:

BEcoaI_fueI_wet,y = Zi FSF%eat_gen_i_PR,y X I:CcoaI_BL_wet,y X EI:fuel_i,y (25)
Where:

EFuer i,y is the emission factor of fuel of typ&sed in heat generator for drying the éoalear y (tCQ/GJ)

FCeoal_BL wety is the baseline consumption of coal for wet kilngear y(tonnes)
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FSRoamil_pr,y is the specific consumption of fuel of typr heat generator drying the coal (GJ/ton of roal

FCeoal bl wety IS defined the following way:

I:CcoaI_BL_wet,y = BKEwet ><CLNKPR_Wet,y (26)

Slag preparation baseline

At current level of slag addition (4%) slag is moilled (ground), but is only dried. The existingeelricity metering system does not allow for sefgara
measurement of electricity used actually for slegppration and handling. It is metered togetheh wiectricity consumption of kilns and thereforensluded
in the BEwm,y Which includes electricity consumed by raw matgsraparation and the kilns (fans and drives).

Therefore the portion of BE,y, Which is occurring due to electricity consumptiminslag handling in the baseline is included in:RBE is not measured and
calculated separately. It will be fixed as averfige3 last pre-project years within the BE, value.

Grinding of clinker baseline
The mills grinding clinker in the baseline are aamgng electricity to grind clinker from both, watéincremental kilns.
To separate the electricity used by mills to gtimel clinker of wet kilns the following formula wille applied:

BEyiny = ELSR,nq XCLNKg, ., / CLNKFAC, X EF, | (27)

Where:

BEgrind,y is the baseline emission from grid electricitpsomed to grind clinker from wet kilns in year €Q)

ELSPying is the specific baseline electricity consumptidmdls (it is fixed as average specific consumptfor 3 years before the project start) ({£O

Baseline emissions incremental part

BEincr,y = CEM BLincr,yXBEFincr,y (28)
Where:

BEincry Baseline emissions of incremental cement productigrear y (tCQ)

CEMsLincry Incremental cement production in baseline scenanear y (tCQ)

BEFRncry Baseline emission factor for incremental cementipetion in year y (tCO2/t cement), see annex Zkplanation.
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Thecemeniproduction for the incremental part is a follows:
If (CLNK PR_Wet,)?" CLNKPR_s—dry,Q> CI—NKBL_wet_cap

_ (CLNKpg ety + CLNKpg g ,) —CLNK
BL_incr.y ™ CLNKFAC,

BL_wet_cap

CEM

If (CLN K PR_Wet,)?" CLN KPR_s-dry,QS CLN KBL_wet_cap

CEM - CLNKPR_WeLy +CLNKPR_S—dry,y
BL_iner.y = CLNKFAC,
CLNKFACy:CLNKWJWJ+CLNKW§ﬂmy
CEM,
Where:

CEMgL inery  Incremental cement production in baseline scenaryear y (tonnes)
CLNKpr wety Clinker production on wet kilns in project scewan year y (tonnes)
CLNKGpg saryy Clinker production on semi-dry kiln in project segio in year y (tonnes)
CLNKG&L wet_cap Clinker production capacity on existing wet kilfisnnes)

CLNKFAC, Clinker factor in project scenario in year y (tosmdéinker /ton of cement)
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Not applicable.

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

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

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing  to paper)

D.2)

D.1.2.2. Description of formulae used to calculatemission reductions from the project(for each gas, source etc.; emissions/emissi
reductions in units of CO, equivalent):

Not applicable.

ID number| Data variable Source of data Data unit Measured , (Recording Proportion of| How will the data| Comment

(Please use calculated  (c), frequency data to be be archived?

numbers to ease estimated (e) monitored (electronic/paper

Cross-

referencing to

D.2.)

L1 LEsiag_transp, y Plant records 1CO C annually 100% Paper and

Electronic

L2 Msiag,y Railway  bills, | tonnes M, C annually 100% Paper and
plant records Electronic

L3 Diransp, Railway  bills,| km M, C annually 100% Paper and
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plant records Electronic
L4 ELSRail_transp, y Plant records kwh/t*km C annually 100% Paper ar@ifficial statistics
Electronic of Ukrainian
Railroad
L5 EFyriay Plant records tCO2/MWh C annually 100% Paper aBaseline carbor
Electronic emission factorg
for JI projects
reducing
electricity
consumption.
See annex 2.

Table 14: Quality control (QC) and quality assuran@A) procedures are being undertaken for dataitoced
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D.1.3.2. Description of formulae used to estimaleakage(for each gas, source etc.; emissions in units 60D, equivalent): |

Due to reduced coal consumption, fewer emissioisowcur in the coal mining and the transport te filant (see Annex 2). These leakages have not been
taken into account for simplicity and to be conaéime. Project foresees the increase of slag aadia raw mill to substitute natural raw materidlkis slag is
originated from metallurgical plants operating blagnaces and therefore has to be transportede@toject site from these remote locations byoad,
which causes emissions due to electricity consumpti

LEsIag_transp,y = M slag,y X Dtransp,y X EI-SFr)aiI _transp,y X EFgrid (32)

Where:

LEsag ransp,y IS project leakage due to increased volume of Iséagg transported to the plant to partly substitatv materials for clinker in year y (tG&)
Mslag,y is the mass of slag transported to the plantused to substitute raw materials for clinker praaurcin year y, (tonnes)

Diransp, y is the average distance of slag transportatidhdgroject site (km)

ELSPR.i_wansp, y IS the specific consumption of electricity for garailway transport in Ukraine in year y, MWh/tmt

EFay is the carbon emission factor of electricity gsidUkraine in year y (tC&MWh)

units of CO, equivalent):

ER, =BE, —=PE, + LE ,; vanspy (33)
Where:

ER, is emission reduction of the JI project in ye&tGO.e)

BE, is the baseline emissions in year y (€0

PE is the project emissions in year y (t5e

LEsag ransp,y IS project leakage due to increased volume of Iséagg transported to the plant to partly substitatv materials for clinker in year y (tG&)
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information on the environmental impacts of the prgect:

Atmospheric emissions are the only important sowfcpollution at Volyn-Cement that has an impacttbe local environment. According to the national
requirements, atmospheric emissions have to be urezhdy making samples on the quarterly basis. M@lgment systematically collects data on the
pollutants that have an impact on the local envirtent. As of November 2007 the environmental lalwoyadf Volyn-Cement is making measurements of the
following emissions:

Gaseous pollutants (NOx & SOx)

Gaseous pollutants are measured by means of aergdslspectrometer. It is used to measure the gmeeassions periodically every three months bintak
samples with. Currently there are little emissi@hsSOx at Volyn-Cement, but the existing gas smpeoaters would measure SOx emissions should they
appear.

Dust emissions
The emissions of dust are measured by the labgrafoyolyn-Cement using the weighing method. Theeleof dust is being measured by weighing a filter
installed for a certain time in the exhaust ainflGamples are taken on a monthly basis.

Monitoring at semi-dry kiln

In case of the proposed JI project four existing kilms will be mothballed, and only two wet andthew semi-dry kiln will be in operation. The eigt
scheme of air pollution measurement will be useth@project scenario. In this case, the gaseolist@ats (NOx and SO, if any) will be measuredeoreal-
time basis by the existing gas spectrometer thiteiinstalled on the new dry kiln. Dust measuretasevill be made by the plant's environmental labany
using the in-line meter on the permanent basis.

Reporting of emissions and state permissions

According to the local environment regulationsanck, the atmospheric emissions are reported byrMG8ement to the State regional statistics depantioe

a quarterly and annual basis in a form of standamliments (State Reporting Form F2-TP (atmospleenissions)).

According to the regulations, a special documenhet Draft Permissible Emissions Limits (DPEL) wasvaloped by external independent company
“Promeco”, city of Rivne and based on it the Pesmois was issued by the State Rivne Region Enviromaheind Natural Resources Control to the Volyn-
Cement allowing to emit from stationary sourcesdvahtil 01/11/2008. New updated DPEL is under dgwment and will be submitted to obtain permission
before expiration of the existing Permission irctar
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D.2. Quality control (QC) and quality assurance (QA) praedures are being undertaken for data monitored:

D

Data Uncertainty level of data | Explain QA/QC procedures planned for these datashyrsuch procedures are not necessary.
(Indicate table and (high/medium/low)
ID number)
Table 11
P9 ByPassry,y 1%

P10 CKDg_gry.y 1%

P11 Dq .y 1%

P21ERuyel iy An independent certification company will take séespof coal with frequency defined after the consieising and
will issue a certificate of the Net Calorific Valwd each shipment. The IPCC default factors thelh lvei used tg
calculate the EF. The financial department wilkstthese certificates and will calculate the wedghtwverage valu

0.5% of the Carbon Emission Factor (and the Net Calonfalue) at the end of each year. The natural gapler's
laboratory will carry out measurement of NCV of gapplied and issue a certificate. The financigladgnent will
store these certificates and will calculate thegiveid average value of the Carbon Emission Faetwd (he Net
Calorific Value) at the end of each year.

P22ZNCVieli 0.5% Please, refer to P21
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P23 CLNKpR ety

Annual sum of daily reports of kiln department. Tineasurements are based on constant measuremsiomrgf

2% consumed by each rotary kiln and takes into accoantposition, moisture content and loss of Ignit{e®I) of
slurry. These properties of slurry are tested eddngurs by laboratory of Volyn-Cement.
P24 CaQink_pr_wety 0.15% Accredited laboratory of Volyn-Cement is taking s and conduct the test. The data are archiveduEncy of
' tests every 4 hours. The laboratory departmentoaifiulate the weighted average.
P25MgOCcink_pr_wety See P23 Accredited laboratory of Volyn-Cement is taking gd@s and conduct the test. The data are archiveduEncy of
tests is once a day. The laboratory departmentcaitiulate the weighted average.
P26 RMer ety 2% Annual sum of daily reports of quarrying and raaterial departments. See P23.
P27 CaQwm_pr wety See P24 Please refer to P24.
P28MgOxu_pr_necy See P24 Please refer to P24.
P29 CLNKpR s-dry,y 1% A weighting measuring system will be installed tmstantly measure the raw meal mass flow fed imeokiln and
that the clinker produced is calculated in functdmaw meal composition and moisture.
P30CaQuicpr_saryy See P24 Please refer to P24
P31M0uin pr_saryy See P24 Please refer to P24
P32 RMer sy 1% Please, refer to P26
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P33 CaQQM_PR_s-dry,y

See P23 Please refer to P24
P34MgOru_pr_s-aryy See P23 Please refer to P24
P35 FFyel i wety Before each kiln, a coal weighting system will bstalled to measure coal consumption of each kiflividually.
1% The coal consumption will be metered and storesléatronic form. Calibration procedure to be doriid nespect tg
suppliers requirements by an authorized organiaatio
P36 FFuer sy 1% Please refer to P35

P37 ELrM wety

1% or better

Individual electricity meters will be installed #te raw mill conveying and preparation and kilntegs enabling
continuous measurement of the electricity consuwmptElectricity meters are calibrated once ever§y Bears
depending on the model selected; calibration isedboy an authorized organization. The data meteréidbe
supplied by the energy department to the Finanigphrtment.

P38ELgrmM_s-dry,y

1% or better

Please refer to P37.

P39 ELmingconway.y

1% or better

Please refer to P37

P40FCaryery Fuel for heat generator of coal dryer can be boti or natural gas. Coal consumption to the hea¢ggor will be
1% measured by weighting system. In case of gas coeduas fuel, gas meter will be used. Metered databei

supplied by the energy department to the Finanigphrtment.
P41ELgiagy Individual electricity meters will be installed toeasure electricity consumption for slag millingdasonveying.
1% Electricity meters are calibrated once every 3-ryadepending on the model selected; calibraticsorgee by an

authorized organization. The data metered willlggpsed by the energy department to the Finan@abdtiment.
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{J

P42 ELgrinay Individual electricity meters will be installed tneasure the consumption of each of mills. Eledyrinieters are
1% calibrated once every 3-6 years depending on thdehselected; calibration is done by an authorizeghnization.
The data metered will be supplied by the energydegent to the Financial department.
P43FCagy 1% Fuel for heat generator of slag dryer will be dés.consumption to the heat generator will be reed by gas flow
meter/ Metered data will be supplied by the enelgyartment to the Financial department.
Table 12
B23 ELSRoamil_rr.y The metering system will be designed accordingh® monitoring plan to allow measurement of eleityri
1% consumption of coal milling and conveying and tocaswe the volume of coal milled. Therefore the sjpecalue
can be calculated.
B25 FSRoamil_pr, y 1% The metering system will be designed accordindh&orhonitoring plan to allow measurement of fuelstomed by
heat generator of coal mill and to measure thenaslof coal milled. Therefore the specific valuel wé calculated.
B26 ELgjag_incr,y 1% The metering system will be designed according ¢aitoring plan to allow measurement of electri@gnsumption
for incremental slag milling and handling
B27ELSPying 1% The value is fixed based on average 3 year ogpison before the project implementation
Table 13
L2 Mgjagy 1% The mass of slag added to the raw mix will be mestsby means of slag feeding machines, which an@pgd with

measurement devices

Table 15: Quality control (QC) and quality assuran@A) procedures are being undertaken for dataitoced

Internal quality system at Volyn-Cement
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The internal quality system at Volyn-Cement is timung in accordance with the national standarmts$ @egulations in force. The quality of cementnloér
and all raw components is continuously controlleg the laboratory of the plant. The laboratory istiied by the Local certification body
“Rivnestandartmetrology”, certificaté&PT-0061/2007 from 27.07.2007

| D.3. Please describe the operational and managemesttucture that the project operator will apply in implementing the monitoring plan: |

Three departments of Volyn-Cement will be respdeditr collecting the information for monitoring goses.

The laboratory of Volyn-cement
The laboratory of Volyn-Cement, in general respblesior quality control of cement, clinker and reamponents.

Energy department

The energy department is responsible for contrduef and electricity consumption at Volyn-Cemdntcollects data from the individual electricity tees
installed at the production units that consumetetety, and the data of the commercial electriaiyeter that belongs to the regional power distrdyut
company and measures the overall electricity copsiom at the plant. The data from individual elaity meters is cross-checked with the data of the
commercial meter. For the purposes of monitorihg, ¢énergy department will report electricity congtion level of the kiln system and the raw milling
system, and provide it to the financial department.

Financial department

The financial department of is responsible for actmg, controlling and planning/ It will hold treeverall responsibility for implementation of the niring
plan, like organizing and storing the data andwateon the emission reductions, including projeetkages.

The financial department will also prepare the ahrionitoring Protocols, to be presented to a Veribf the emission reductions. Other departmehts o
Volyn-Cement will submit relevant data to the fic& department for the monitoring purposes.

In addition to the preparation of the Annual Monitg Protocols, the Department will conduct an iiné& audit annually to assess project performamckifa
necessary make corrective actions.

Apart of internal departments of Volyn-Cement, éhredependent external organizations will be caté@to provide the data necessary for monitoriag p
implementation:

The laboratory of the Gas transportation system ofJkraine (Lvivtransgas division of UkrTransgas)
The laboratory will provide data on the net calonfalue of the natural gas consumed.
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Independent certification body
This body will be contracted by Volyn-Cement to @@ the net calorific value of fuel delivered.

Independent surveying company
This company will be contracted if needed, to suiserand approve the in-house survey of the ope¢and closing) stocks of coal, cement, clinker, and
mineral components.

The data from all external organizations will bélexted by the laboratory of Volyn-Cement for mamihg purposes. For the usual routine procedulgbel
data has to be stored for three years for the gepof the independent financial audit. For theppse of the monitoring system implementation, thiéected
data will be stored by the Laboratory departmemeadt for two years after the end of the credipegod — i.e. at least until 2014.

For a detailed description of each measured valease refer to section D.2.

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

¢ JSC Volyn-Cement, Mr. Stanislav Lukin, financiatetitor
¢ Global Carbon B.V., Mr. Lennard de Klerk, director

For contact details refer to annex 1.
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\ SECTION E. Estimation of greenhouse gas emissiondaactions

‘ E.1. Estimated projectemissions:

Project emissions 2008 2009 2010 2011 2012

Kiln fuel [tCO2/yr] 420,193 544,571 415,833 415,833 708,186

Calcination emissions [tCO2/yr] 626,797 812,328 322,014 322,014 712,126

Raw mill and kiln [tCO2/yr] 57,848 74,971 33,394 33,394 73,851

Coal mill [tCO2/yr] 0 0 2,791 2,791 4,753

Slag preparation [tCO2/yn 3,441 4,460 8,037 8,037 17,774

Clinker grinding [tCO2/yr] 57,976 75,138 24,341 24,341 53,829

Dust from kiln [tCO2/yr] 0 0 0 0 0

Total [tCO2/yr] 1,166,256 1,511,467 806,410 806,410 1,570,519

Total 2008 - 2012 [tCO2] 5,861,063

Table 16: Estimated project emissions

E.2. Estimated leakage
Project leakage 2008 2009 2010 2011 2012
Leakage from slag
transportation [tCO2/yr] 0 0 472 472 1,043
Total [tCO2/yr] 0 0 472 472 1,043
Total 2008 - 2012 [tCO2] 2,263

Table 17: Estimated project emissions

E.3. ThesumofE.l. and E.2.:
Project emissions and leakage 2008 2009 2010 2011 012
Kiln fuel [tCO2/yr] 420,193 544,571 415,833 415,833 708,186
Calcination emissions [tCO2/yr]| 626,797 812,328 322,014 322,014 712,126
Raw mill and kiln [tCO2/yr] 57,848 74,971 33,394 33,394 73,851
Coal mill [tCO2/yr] 0 0 2,791 2,791 4,753
Slag preparation [tCO2/yr] 3,441 4,460 8,037 8,037 17,774
Clinker grinding [tCO2/yr] 57,976 75,138 24,341 24,341 53,829
Dust from kiln [tCO2/yr] 0 0 0 0 0
Leakage [tCO2/yr] 0 0 472 472 1,043
Total [tCO2/yr] 1,166,256 1,511,467 806,882 806,882 1,571,562
Total 2008 - 2012 [tCO2] 5,863,049

Table 18: Estimated project emissions

E.4. Estimated baselineemissions:

Baseline emissions 2008 2009 2010 2011 2012
Kiln fuel [tCO2/yr] 420,193 544,571 415,833 415,833 919,604

Calcination emissions [tCO2/yr] 626,797 812,328 361,837 361,837 800,194
Raw mill and kiln [tCO2/yr] 57,848 74,971 33,394 33,394 73,851
Coal mill [tCO2/yr] 0 0 5,869 5,869 12,979
Slag preparation [tCO2/yr] 3,441 4,460 2,574 2,574 5,693
Clinker grinding [tCO2/yr] 57,976 75,138 33,469 33,469 74,015
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Incremental [tCO2/yr] 0 0 0 ‘ 0 0
Total [tCO2/yr] 1,166,256 1,511,467 852,976 852,976 1,886,336
Total 2008 - 2012 [tCO2] 6,270,011

Table 19: Estimated baseline emissions

E.5. Difference between E.4. and E.3. representirige emission reductions of the project

Reductions 2008 2009 2010 2011 2012
Total [tCO2/yr] 0 46,095 46,095 314,773
Total 2008 - 2012 [tCO2] 406,962
Table 20: Difference representing the emission ctidas of the project
E.6. Table providing values obtained when applyinformulae above:
ES“’T‘ated . Estimated Estimated
project Estimated . .
o baseline Emission
Year emissions Eelane emissions reductions
(tonnes of (tonnes of
Co, CO, equivalent) (tonngs of (tonngs of
equivalent) CO, equivalent) CGO, equivalent)
Year 2008 1,166,256 0 1,166,256 0
Year 2009 1,511,467 0 1,511,467 0
Year 2010 806,410 472 852,976 46,095
Year 2011 806,410 472 852,976 46,095
Year 2012 1,570,519 1,043 1,886,336 314,773
Total
(tonnes of
COo,
equivalent) 5,861,063 1,986 6,270,011 406,962
Table 21: Overview of project, baseline, and eroisseductions
Estimated emission reductions (tonnes of CO2 etpntaduring 2013 326,345
Estimated emission reductions (tonnes of CO2 etpnitaduring 2014 326,345
Estimated emission reductions (tonnes of CO2 etpntaduring 2015 326,345
Estimated emission reductions (tonnes of CO2 etpntaduring 2016 326,345
Estimated emission reductions (tonnes of CO2 etpnivaduring 2017 326,345
Estimated emission reductions (tonnes of CO2 etpnivaduring 2018 326,345
Estimated emission reductions (tonnes of CO2 etpnivaduring 2019 326,345
Estimated emission reductions (tonnes of CO2 etpnivaduring 2020 326,345
Total emission reductions (tonnes of CO2 equivaléating 2013-2020 2,610,762

Table 22: Emission reductions during the perio@®13-2020

Risks and uncertainties

The estimation of the emissions reductions of thigject is based on several assumptions. The

following factors are of influence of the actualission reductions. The assumptions are given ti h
been used for the estimation:
» Commissioning date of the slag subproject is 1/1028nd semi-dry kiln is 1/1/2010

* Kiln economy of semi-dry kiln is 3.48 GJ/t clinkerth addition of 15% of slag into raw meal
* Kiln economy of wet kilns is 5.48 GJ/t clinker widldldition of 15% of slag into raw meal
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¢ Fuel Carbon Emission Factor of coal fuel is 0.0064GJ

The first two assumptions are not within the futintrol of Volyn-Cement as clinker (cement)
production depends on the development of the cemeanket in Ukraine and the commissioning data
depends on obtaining Jl approval. The other treetfs have a higher certainty.
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SECTION F. Environmental impacts

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

Cement production has certain impact on the longirenment. In Ukraine emission levels in industry
are regulated by operating licenses issued by megioffices of the Ministry for Environmental
Protection on the individual basis for every entisgthat has significant impact on the environment
The current levels of the emissions of the mainupahts (dust, sulphur oxides and nitrogen oxidas),

in compliance with the requirements of the plaoperational license.

Types of atmospheric emissions (as described inoffexational licence) and relevant measurement
techniques are presented below.

The project foresees introduction of modern ausgli@quipment, designed to meet the strongest
pollution restrictions (mainly enhanced bag filtgyisystems) instead of existing worn out electt@sta
precipitators and outdated systems. Also imporianthat due to approximately 40% better kiln
efficiency and also due to usage of slag as padwifmaterial less fuel will be combusted. New lausn
having modern control systems will allow to betteintain optimal combustion mode thus contributing
to reduction of such pollutants, like CO and ,NO

Currently the design of the new installations haerb started and will be followed by detailed
assessment of environmental impact (OVNS in Ukeair@bbreviation) when complete.

According to the information from design company dharge of design documentation, including
environmental impact assessment, there is no toamslary impact to be expected as all pollution will
occur within the sanitary zone of the Volyn-Cement.

Dust

Dust, emitted from cement production processespisa toxic substance but is considered a nuisance.
The main sources of dust from cement productiontlaeeraw materials mill, the kiln, clinker coolers
and cement mills. Dust emissions from Volyn-Cemanet monitored on a regular basis in compliance
with norms and regulations in force.

Dust concentration in the exhaust gases is detedmom the basis of changes in filter weight meakure
in a flow of a dust-laden gas for certain periodtiofie. Dust is sampled by gravimetric method in
accordance with the national “Methodology of dushaentration measurement in dust-laden process
gases”. Accuracy of the measurement is within £62%esting (calibration) of measurement equipment
used to measure dust emissions is carried out engear by an independent state body (State
Organization for Standardization, Metrology andtifieation).

After the installation of new kiln, new dust modezlectrostatic precipitators will be installed. Eke
will impact emissions from the raw materials miie kiln and clinker cooler. With the implementatio
of the JI project, airborne emissions of kiln dast expected to significantly fall from the curréaels

of approximately 2100 tonne in 2006 and 1630 todunéng 9 months 2007. According to preliminary
assessment, the dust emissions will be reduced dldoues.

Nitrogen and sulphur oxides

NOx is formed due to the inevitable oxidation réactof the atmospheric nitrogen at high temperature
in the cement kiln. It is expected that after pcojeommissioning the emissions will stay the
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requirements of the Ukrainian legislation and wittiie range the Best Available Technofddgvels of
IPPC.

SOx emissions in cement production originate mdirdyn raw material and also from coal with sulphur
content combustion. The sulphur content in the maaterials used at Volyn-Cement is insignificant and
SOx emissions are not observed and should not dserafter the implementation of the project.
However, the gas analyzing equipment of Volyn-Ceameh allow to monitor the gaseous emissions of
sulphur oxide in case they will appear.

Process water consumption

Semi-dry and dry processes have significantly lowater consumption due to the difference in mixing
and homogenization of raw materials as to compaitt wet process. Therefore, it is expected
significant reduction of water consumption by Volgement after the project implementation.

The environmental impacts of the project are pasitis the project expects to reduce the impadieof t
existing facility. An Environmental Impact Assessmeé not deemed necessary at this stage of project
development. The impact on the environment of timgept will be assessed by the Ukrainian autharitie
in the following way.

The environmental impacts will be assessed befdr@iming a construction permit. The general
principles of evaluating the environmental impa@V{NS, which is the Ukrainian abbreviation)
procedure in Ukraine are described by the natitaves “On the environmental protection” and “On the
environmental expertise”. According to the natiolegislation in force, every project or new actvit

that can be potentially harmful for the environmentist evaluate the environmental impatt

These environmental impacts are analysed aftedelielopment of the detailed project design in order
to obtain a construction permit. The OVNS docunmeust provide a list of viable project alternativas,
description of the current state of local environtelescription of the main pollutants, risk evélom
and an action plan for pollution minimisation. Thieal OVNS document has to be presented as a
separate volume of the project documentation fer ¢lvaluation by a state expert company and,
optionally may be the subject of public hearing.

The OVNS is to be ready by the end of 2008. Acewdp the information from design company in
charge, there no transboundary impacts to be esges all pollution will occur within the sanitary
zone of the Volyn-Cement.

The national procedure for receiving the constarcpermit in general cases is described below.

1. Approval by the local authorities

2L |PPC Reference Document on Best Available Teafesdn the Cement and Lime Manufacturing Industries

December 2001
22 The Law of Ukraine “On the environmental expettigaticles 8, 15, 36

% The Law of Ukraine “On the environmental protentjoArticle 51
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On the initial stage of the project design prepamaYolyn-Cement will conduct consultations witreth
local authorities, namely the council of town Zdalbv and the administration of the Zdolbuniv distri
(rayon). Local authorities will be provided withetigeneral information (the so-called notificationtbe
planned activity) about the envisaged project.

2. Setting requirements for the project

In the case of positive conclusion of the consutes, local authorities will issue approval for

developing: a) general project design; b) architedtand planning document; c) terms of referemnce f

the project. These three documents are to confzgifec environmental, sanitary, architectural and
other requirements for the project.

3. Project design phase

Upon the formulation of the requirements from tleeal authorities and developing the terms of
reference, Volyn-Cement will contract a designitagt to prepare the project design documentation
package. This package has to include:

» general project description;

» assessment of environmental impact (OVNS);

« time schedule for the construction works;

e project budget;

* Dblueprints of the architectural design, generahpiiag and transport;

* Project evaluation.

After the preparation of the full project desigrcdmentation, as elaborated above, Volyn-Cement will
contract an authorized state company to condu@pi@addent evaluation of the project. The evaluation
procedure includes receiving of approvals fromftllewing state authorities:

e sanitary authority;

« state authority on environmental protection;

« fire prevention authority;

* energy saving authority;

* labour safety authority.

One of the mandatory parts of the state evalugtionedure is the stakeholder consultation prodess.
interested parties can submit their comments toptiogect to the company performing the evaluation
process. National regulations do not formulate hbe stakeholder consultations have to be held.
However, Volyn-Cement is committed to actively psblthe information about potential impacts of the
project (including the environmental impact) andll wake into account the comments from all
stakeholders.

4. Construction design

Either after receiving positive conclusion of thete evaluation or in parallel with the evaluation
process, Volyn-Cement can start the design of coctsdbn documentation. The construction documents
shall include construction blueprints, specificaioof the equipment and construction materials,
construction budget, etc.

5. Receiving the construction permit

The package of construction design documents, grojesign documentation and positive conclusions
of the state evaluation have to be submitted tddbal authority on the construction and architeetu
that finally issues the construction permit.

The preliminary schedule for the preparation of pheject to Ukrainian permitting requirements is as
follows:
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* Preliminary Discussion with Local Authorities Janu2008

* Preliminary Engineering January 2008

* Permit Application Procedure March 2008

* Permit Application Evaluation May 2008

» Detailed construction design October 2008
* Grant of Permit November 2008
» Construction Start during 2009

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 - Version 01 ovieee
N ~w

Joint Implementation Supervisory Committee page 62

SECTION G. Stakeholders comments |

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

JI projects are not required to go through a (lostdkeholders’ consultation. However, Volyn-Cement
and Dyckerhoff are planning to present the projecthe regional authorities at a later stage. B th
course of obtaining the construction permit, Voyament will actively publish information about the
project to stakeholders.

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 - Version 01 ovieee
N ~w

Joint Implementation Supervisory Committee

Annex 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS
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Organization:

0JSC “Volyn-Cement”

Street/P.O.Box:

Shevchenko Str., Ukraine

Building: 1

City: Zdolbuniv
State/Region: Rivne region (oblast),
Postfix/ZIP: 35700

Country: Ukraine

Telephone: +38 (03652) 69205
FAX: +38 (03652) 69271
E-Mail: Sales-volyn@dyckerhoff.com
URL:

Represented by:

Title: Director

Salutation: Mr.

Last Name: Tsaruk

Middle Name: losifovich

First Name: Sergiy

Department:

Mobile tel:

Direct FAX: +38 (03652) 69207
Direct tel: +38(03652) 69200

Personal E-Mail:

Sergiy.tsaruk@dyckerhoff.com

Organization:

Global Carbon B. V.

Street/P.O.Box:

Niasstraat 1

Building:

City: Utrecht

State/Region:

Postfix/ZIP: 3531 WR 2596 BA
Country: The Netherlands
Telephone: +31 30 8506724

FAX: +31 70 8910791

E-Mail: info@global-carbon.com
URL: http://www.global-carbon.com
Represented by: Lennard de Klerk
Salutation: Mr.

Title: Director

First Name: Lennard

Last Name: de Klerk

Department:

Mobile tel:

Direct FAX: +31 70 8910791

Direct tel: +31 30 8506724

Personal E-Mail:

deklerk@global-carbon.com
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Organisation: Dyckerhoff AG

Street/P.0.Box: Biebricher Str.

Building: 69

City: Wiesbaden

State/Region:

Postal code: D-65203

Country: Germany

Phone: +49(0)611 611 6760

Fax: +49(0)611 676 1040

E-mail: Info@dyckerhoff.com

URL: www.dyckerhoff.com; www.dyckerhoff.com.ua
Represented by:

Title: Head of Cement and Concrete Operations Eagtarope
Salutation: Dr.

Last name: Lose

Middle name:

First name: Otto

Department:

Phone (direct): +38 (044) 536-11-64

Fax (direct): +38 (044) 536-19-50

Mobile:

Personal e-mail: Otto.Lose@dyckerhoff.com
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Annex 2

BASELINE INFORMATION

Capacity of wet and semi-dry kilns

Current wet kilns

Since 1970s Volyn-Cement operates seven wet proo&sy kilns. Four kilns have design capacity dft2
clinker/hour and three have capacity 53 t clinkeuth Wet rotary kilns can be operated 320 dayyear.
The total production capacity of the existing itlateon is 1.835 million tonnes of clinker per yeard this
figure will be used a€LNKg_ wet-cap. With existing clinker factor of 0,85 t clinker/ement the existing
capacity can produce close to 2 million tonneseshent annually.

It is possible to intensify the operation of exigticapacity in terms of increase the number ofdays and
decrease the duration of stops to produce morketlist the existing capacities, but not very mliciwer
number has been taken to be conservative.

Proposed new kiln and process layout
The new kiln (one) will be a semi-dry process cacikiln system. A new semi-dry kiln having capaacit
250 t/h will be installed and operate together \itkxisting wet kilns of 53 t/h.

Kilns in operation Process type Kiln clinker capgci/h each
#8 Semi-dry 250
#4,5 Wet 53

Table 23. Production capacity after project implertagion

The new process layout would allow increasing thedpction of clinker and cement. The production
capacity of the new kiln will be approximately 6Q0nnes of clinker per day. It is expected thatdhy

kiln will work 310 days a year with a 6% allowarfoe emergency stops. Therefore, the yearly capacity
of the new semi-dry installation will be approximigt1.75 million tonnes of clinker. Together withd
remaining wet kilns, producing 0.741 million tonr@<clinker, the total capacity of Volyn-Cementeaft
project implementation can be approximately 2.489ioni tonnes of clinker or 2.93 million tonnes of
cement. For the calculation, however slightly lowaiue of 2.47 million ton of clinker was used.

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 - Version 01 ovieee
N ~w

Joint Implementation Supervisory Committee page 66

Determination of baseline factors

To keep the market share on the growing cementehaviolyn-Cement would need to increase the
production over existing wet production capacitytia baseline. This increase represents an “inaratie
production. In an open competitive cement markeuonstances, a , competitor (-s) would produce this
increment unless Volyn-Cement would produce it.segjoently, the carbon emissions would occur from
competitor’s incremental production. A methodol@djiapproach how to establish these emissions engiv
further in this Annex.

Baseline kiln economy of wet kilns
The baseline kiln economy BKE is determined byrigkhe average of the most recent three years
available measurements by the following formula:

FC,xNCV, 1
BK =) —L I x> 34
B ; CLNK, 3 59
Where:
KEa, Average kiln economy per tonne of clinker (GJifakor)
y Years 2004, 2005 and 2006
FCy Quantity of fossil fuel burnt for clinker produeti in year y (1000 N

NCV, Net calorific value fossil fuel in year y (GJ/1080n°)
CLNK,  Amount of clinker produced in year y (tonne oh&kr)

The result is presented below in the table:

Year 2004 2005 2006 Average

Kiln economy
(GJ/t clinker) 6.021 6.033 5.954 6.003

Table 24: Measured kiln economy and calculated ager

As can be seen in the table above, the kiln econsmather a stable figure with small fluctuations.
Therefore the baseline kiln economy can be estadiby taking the historic average value of the kil
economy and the BKf; is taken as 6.003 GJ/tonne of clinker.

Baseline calcinations

The level of slag addition prior to the start objecct activity is 4%. Raw meal contains non-carlteda
CaO and MgO originated only from slag addition. gSl&eing originated from high temperature
processed during iron production contains thesdesxonly in non-carbonated form.

Natural raw materials used for raw mill contairgligible quantities of non-carbonated CaO and MgO
(<1%) which were not taken into account for simpjicMass content of non-carbonated CaO and CaO
in RM in therefore depends on proportion (perceftlag addition and on these non-carbonated oxides
content in the slag.

To set the baseline content of the non-carbona®@® &nd MgO in the raw meal and clinker, the
historical data of most recent three years forkelirand two years for raw meal preceding the sthrt
project activity were used, as shown below:

clinker % raw meal %
CaO 66.61 n/a
2004 MgO 0.64 n/a
2005 CaO 66.48 1.886
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MgO 0.64 0.246
CaO 66.62 1.9192
2006 MgO 0.68 0.2548

page 67

Table 25: non carbonated CaO and MgO in clinker

As seen from the table, the contents of these exidelinker produced do not fluctuate significgntl
Therefore, average content data was set as bageliameters:
CaQunk _gsiis 66.57 % and Mgk gsiis 0.65 %

To calculate the baseline contents of non-carbdn@&0O and MgO in raw meal only their content,
admitted by addition of 4% of slag is calculatecgighbcting their content in natural raw materials is
conservative.

The average non-carbonated content of CaO and Mdgleiraw meal would be:

CaQku _gsiis 1.9026 % and Mg gsi is 0.2504 %.

Baseline electricity consumption raw milling and kin drives for wet kilns
The specific electricity consumption of the rawlmgd and the kiln BEkw_wet (MWh/t clinker) has been
determined by extrapolating historic measured campsion.

The specific data are presented in a table below.

Year 2004 2005 2006 Average

BELgrm wey, KWh/t clinker 52.35 49.70 52.90 51.65

Table 26: Measured electricity consumption of railimg and kiln drives and calculated average

The average BEly wetiS 51.65 KWh/t clinker.

Baseline electricity consumption coal mill

The electricity consumption of the coal mill in thaseline scenario will be calculated as descritved
section D.1.1.4. For the purpose of estimatingetinéssion reduction potential in section E, the
electricity consumption of the coal mill in the bése scenario has been set at 17 kWh/t coal, based
preliminary equipment specifications.

Baseline specific fuel consumption heat generatooal mill

The specific natural gas consumption of the heaeggor FSRami_pr,y (GJ/tonne coal) will be
determined by taking actual measurements of operati the heat generator (since second half of 2009
onwards), after commissioning of the coal mill, dreflore commissioning of the semi-dry kiln.

For the purpose of estimating the emission redagimtential in section E, the specific fuel
consumption FSRamii pryhas been set at 0.3 GJ/tonne coal based on 12%otsdure content
assumption.

Baseline specific electricity consumption for slagilling and conveying

At current level of slag addition (4%) slag is being milled (ground). With the increase of slag
addition it will be required to mill the slag. Thpecific baseline electricity consumption for pnegian
of incremental slag to calculate thegd.inris set as 45 kWh/t of slag, based on preliminayyigment
specifications.

Baseline specific fuel consumption for slag drying
The specific baseline fuel consumption by slagrdyyp calculate the Ry incriS Set as 0,509 GJ/t of
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slag based on average gas consumption of slag dryer

Baseline specific electricity consumption for clinkr grinding
The specific baseline electricity consumption El:gfs obtained by extrapolating the measured
historical data of mills consumption at a levelldfkWh/t cement based on average 3 year

Baseline electricity factor

The baseline emission factor of the Ukrainian §ifd,, is taken as 0,896 tG@OMWh as set in the
standardised baseline factor for Ukrainian eleityrigrid for JI projects reducing electricity
consumption in years 2008-2012 and presented dalsament below.
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Ukraine - Assessment of new calculation of CEF

Introduction

Many Joint Implementation {JI) projects have an impact on the CO2 emissions of
the regional or national electricity grid. Given the fact that in most Economies in
Transition an integrated electricity grid exists, a standardized baseline should be
used to estimate the amount of CC2 emission reductions on the national grid.

The Ukraine is one of the major JI host countries where many grid related pro-
jects have been developed or will be implemented. In order to enhance the pro-
ject development and reliability in emission reductions from the Ukraine a stan-
dardized and common agreed grid factor expressing the carbondioxid density
per kWh is crucial.

Objective

Global Carbon B.V. is one of the piocheers developing JI projects in Ukraine who
has developed a baseline approach for determining the Ukrainian grid factor.
The approach is implied from the approved CDM methodology ACMO002.

The team of Carbon Management Service (CMS) of TUV SUD Industrie Service
GmbH with its accredited certification body “Climate and Energy” has been or-
dered to verify the developed approach and the calculated grid factor.

Once an approach is agreed it should be used for calculating the grid by using
current available data served from the Ukraine Ministry for Fuel and Energy.
Such annual grid factor shall be used as a binding grid factor for JI projects de-

veloped in the Ukraine.

Scope

The baseline approach to which this confirmation is referring is attached. The
confirmation includes the inherent approach if the algorithms are developed rea-
sonable and from a technical point of view correct. Furthermore the verified the

&

Industrie Service

Choose certainty.
Add value.

Date: 17.02.2007

Cur reference
15-USC-MUCH

This dacurment consists of
4 Pages
Page 1 of 4

Excerpts fromthis document rmay
only be reproduced and used for
arvertising puposes with the:
express wiitten approval of

TUY 5UD Industie Service GrrbH.

The test results refer exclusively
tothe units under test

Supenviory Board TOV SUD Industie SRR S mHH
Dr. Axel Stepken (Chairman) Carbon Managemefit Sgpcers
Board of Management: Telefon: +49 83 5791 0 Westendstrasse 199

Headquarters: Munich Dr. Martfred Bayerlein (Spokesman) Telefax 80686 Munich

Trade Register. Munich HRE 96 869 Dr. Udo Hesel www.tuev-sued.de Germany

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



g‘@‘y JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 oviee
N ~

Joint Implementation Supervisory Committee page 70

Qurreference/Date: |3-USCMUGC! f 17.08.2007 @

Industrie Service

origin of the data. The team consists of:
o Werner Betzenbichler (Head of the certification Body “Climate and Energy™),
o Thomas Kleiser (Head of division JI/CDM, GHG-Audlitor and Project Manager)
o Markus Knédiseder (GHG-Auditor and Project Manager)

Mr. Kleiser and Betzenbichler assessed the baseline approach and agreed with Global Carbon on
the conclusive approach. Mr. Kleiser and Mr. Knédiseder assessed the calculation medel
whereas Mr. Knédlseder interviewed also Mr. Nikolay Andreevich Borisov, Deputy Director for
Strategic Development in Ministry of Fuel and Energy (+380 (44) 2349312 // bo-
risov@mintop.energy.gov.ua) who explained the process of data gathering in the Ukraine. He
also confirmed that GlobalCarbon B.V. uses the served data.

Conclusion

The conclusive assessment does not include potential uncertainties that might be occurred in the
data gathering process of the ministry. Considering that we confirm that applied data served by
Ministry of Fuel and Energy are reliable and correctly used.

Based on submitted calculation methed, developed baseline study (see attachment), applied data
and written confirmation frem Ministry of Fuel and Energy (see attached documents) the team of
Carbon Management Service of TUV SUD Industrie Service GmbH with its accredited certification
body “Climate and Energy” confirms further that developed approach is eligible to determine the
Ukrainian electricity grid factor as a standard value for JI project in the Ukraine.

The team recommends updating the calculation annually depending on point of time when na-

tional consolidated data are available.

Munich,17/08/2007 p Munich, 17/08/2007

Markus Knodlse

GHG-Auditor and Project Manager

Energy” and Carbon Management Service
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Standardized emission factors for the Ukrainian eletricity grid

Introduction

Many Joint Implementation (JI) projects have anagimn the C@emissions of the regional or national

electricity grid. Given the fact that in most Ecames in Transition (IET) an integrated electriaiyd

exists, a standardized baseline can be used toatstithe amount of GGemission reductions on the

national grid in case of:

a) Additional electricity production and supply to tlgeid as a result of a Jl project (=producing
projects);

b) Reduction of electricity consumption due to thehject resulting in less electricity generation in
the grid (= reducing projects);

c) Efficient on-site electricity generation with ortesiconsumption. Such a JI project can either be a),
b), or a combination of both (e.g. on-site cogeti@nawith partial on-site consumption and partial
delivery to the grid).

So far most JI projects in EIT, including Ukraitayve used the standardized Emission Factors (EFs) o
the ERUPT programme. In the ERUPT programme foh 8@ a baseline for producing projects and
reducing projects was developed. The ERUPT appréa@eneric and does not take into account
specific local circumstances. Therefore in recezdry new standardized baselines were developed for
countries like Romania, Bulgaria, and Estonia. lkrdihe a similar need exist to develop a new
standardized electricity baseline to take the d$pecircumstances of Ukraine into account. The
following baseline study establishes a new elagyrigrid baseline for Ukraine for both producing JI
projects and reducing Jl projects.

This new baseline has been based on the followidpgce and approaches:

* The “Guidance on criteria for baseline setting amzhitoring” for JI projects, issued by the Joint
Implementation Supervisory Committ&e

e The “Operational Guidelines for the Project DesiDacument”, further referred to as ERUPT
approach or baselirfe

» The approved CDM methodology ACMO0002 “Consolidatbdseline methodology for grid-
connected electricity generation from renewable cesi?®;

» Specific circumstances for Ukraine as describedvbel

ERUPT

The ERUPT baseline was based on the following rpaimciples:

» Based mainly on indirect data sources for electyrigiids (i.e. IEA/OECD reports);

* Inclusion of grid losses for reducing JI projects;

¢ An assumption that all fossil fuel power plants aperating on the margin and in the period of
2000-2030 all fossil fuel power plants will gradyadwitch to natural gas.

The weak point of this approach is the fact thatdate sources are not specific. For example, gte N

Calorific Value (NCV) of coals was not determined mstallation level but was taken from IPCC

default values. Furthermore the IEA data includiedtecity data until 2002 only. ERUPT assumes that

24 Guidance on criteria for baseline setting and maoinig, version 01, Joint Implementation Supersor
Committee, ji.unfccc.int

% Operational Guidelines for Project Design Docursesft Joint Implementation Projects. Ministry of Bomnic
Affairs of the Netherlands, May 2004

%6 Consolidated baseline methodology for grid-conegetlectricity generation from renewable sourcession 06,
19 May 2006, cdm.unfccc.int
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Ukraine would switch all its fossil-fuel plant froooal to natural gas. In Ukraine such an assumjsion
unrealistic as the tendency is currently in theasge direction.

ACMO0002

The ACMO0002 methodology was developed in the camd&XCDM projects. The methodology takes a
combination of the Operating Margin (OM) and thellWMargin (BM) to estimate the emissions in
absence of the CDM project activity. To calculdte ©M four different methodologies can be used. The
BM in the methodology assumes that recent builtgroglants are indicative for future additions te th
grid in the baseline scenario and as a result ®GDM project activity construction of new power
plants is avoided. This approach is valid in eleityr grids in which the installed generating capacs
increasing, which is mostly the case in developoogintries. However, the Ukrainian grid has a
significant overcapacity and many power plantseatteer operating below capacity or have been moth-
balled.

Nuclear is providing the base load in Ukraine

In Ukraine nuclear power plants are providing theéload of the electricity in Ukraine. To reduice t
dependence on imported fuel the nuclear power plarg running at maximum capacity where possible.
In the past five years nuclear power plants progideost 50% of the total electricity:

Year 2001 2002 2003 2004 2005

Share of AES 44% 45% 45% 48% 48%

Table 27: Share of nuclear power plant in the arrelectricity generation

All other power stations are operating on the nmarghis includes hydro power plants which is show i
the table below.

Minimum; 03:00 Maximum; 19:00
Consumption, MW 21,287 27,126
Generation, MW 22,464 28,354
Thermal power plants 10,049 13,506
Hydro power plants 527 3,971
Nuclear power plants 11,888 10,877
Balance imports/export, MW -1,177 -1,228

Table 28: Electricity demand in Ukraine on 31 Ma@2®05’

Development of the Ukrainian electricity sector

The National Energy StrateQysets the approach for the overall energy compfeikwaine and the
electricity sector in particular. The main priority Ukraine is to reduce the dependence of imported
fossil fuels. The strategy sets the following pities®”:

* increased use of local coal as a fuel;

* construction of the new nuclear power plants;

* energy efficiency and energy saving.

2" Ukrenergo,
http://www.ukrenergo.energy.gov.ua/ukrenergo/cdhikdpublish/article?art_id=39047&cat_id=35061

%8 http://mpe.kmu.gov.ua/fuel/control/uk/doccatalAcurrDir=50505
29 Energy Strategy of Ukraine for the Period untiB@psection 16.1, page 127.
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Due to the sharp increase of imported natural gasga gradual switch from natural gas to codhat
power plants is planned in the nearest future. idkrgpossesses a large overcapacity of the fossil-
powered plants of which many are mothballed. Tiesth-balled plants might be connected to the grid
in case of growing demand.

In the table below the installed capacity and I&edor is given in Ukraine. As one can see the ayer
load factor of thermal power plant is very low.

Installed capacity (GW) Average load factor, %
Thermal power plants 33.6 28.0
Hydro power plants 4.8 81.4
Nuclear power plants 13.8 26.0
Total 52.2 39.0

Table 29: Installed capacity in Ukraine in 2084

According to IEA’s estimations, about 25% of thelmmaits might not be able to operate (though there
no official statistics). This means that still aast 45% of the installed thermal power capacitycbe
utilized, but is currently not used. In accordamaéh the IEA report the ‘current capacity will be
sufficient to meet the demand in the next decide’

In the table below the peak load of the years 2@005 are given which is approximately 50% of the
installed capacity.

2001 2002 2003 2004 2005

Peak load (GW) 28.3 29.3 26.4 27.9 28.7

Table 30: Peak load in Ukraine in 2001 - 2605

New nuclear power plants will take significant tineebe constructed will not get on-line before émel

of the second commitment period in 2012. Thereasnaclear reactor construction site at such an
advanced stage remaining in Ukraine, it is unlikéiat Ukraine will have enough resources to
commission any new nuclear units in the foresecaitlee (before 20125,

Latest nuclear additions (since 1991):

e Zaporizhzhya NPP unit 6, capacity 1 GW, commisgionel 995;
* Rivne NPP unit 4, capacity 1 GW, commissioned i£20

e Khmelnitsky NPP unit 2, capacity 1 GW, commissioimed004.

Nuclear power plants under planning or at earlgestaf construction:
¢ South Ukraine NPP one additional unit, capacity¥;G
* Khmelnitsky NPP two additional units, capacity 1 Gath.

%0 Source: Ukraine Energy Policy Review. OECD/IEA[i®2006. p. 272, table 8.1
%1 Source: Ukraine Energy Policy Review. OECD/IEA[i®2006. p. 269
2 Ministry of Energy, letter dated 11 January 2007

% http://www.xaec.org.ua/index-ua.html
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Approach chosen

In the selected approach of the new Ukrainian bas#he BM is not a valid parameter. Strictly apply
BM in accordance with ACM0002 would result in a Bi¥izero as the latest additions to the Ukrainian
grid were nuclear power plants. Therefore applyBig taking past additions to the Ukrainian grid
would result in an unrealistic and distorted pietwf the emission factor of the Ukrainian grid.
Therefore the Operating Margin only will be usedigvelop the baseline in Ukraine.

The following assumptions from ACMO0002 will be aiepol:

1) The grid must constitute of all the power plantareected to the grid. This assumption has been met
as all power plants have been considered;

2) There should be no significant electricity importhis assumption has been met in Ukraine as
Ukraine is a net exporting country as shown inttie below;

3) Electricity exports are not accounted separatetiyaar not excluded from the calculations.

2001 2002 2003
Electricity produced, | 175,109 179,195 187,595
GWh
Exports, GWh 5,196 8,576 12,175
Imports, GWh 2,137 5,461 7,235

Table 31: Imports and exports balance in Ukrédfne

ACMO0002 offers several choices for calculating @M. Dispatch data analysis cannot be applied, since
the grid data is not availalfe Simple adjusted OM approach is not applicabletiersame reason. The
average OM calculation would not present a realgicture and distort the results, since nucleavgro
plants always work in the base load due to therieeh limitations (and therefore cannot be dispthce
and constitute up to 48% of the overall electriggneration during the past 5 years.

Therefore, the simple OM approach is used to catetthe grid emission factor. In Ukraine the lovgtco
must-run power plants are nuclear power statiohsirftotal contribution to the electricity produantiis
below 50% of the total electricity production. Themaining power plants, all being the fossil-fuel
plants and hydro power plants, are used to caktifet Simple OM.

% 2001 2002 2003 2004 2005
Nuclear power plants 44.23  45.08 45.32 47.99 47.92
Thermal power plants 38.81 38.32 37.24 32.50 33.22
Combined heat and power 9.92 11.02 12.28 13.04 12.21
Hydro power plants 7.04 5.58 5.15 6.47 6.65

Table 32: Share of power plants in the annual eleity generation of Ukrain&

% Source: State Committee of Statistics of Ukraeel and energy resources of Ukraine 2001-2003/,k4004
% Ministry of Energy, letter dated 11 January 2007

% «“Overview of data on electrical power plants inreike 2001 - 2005, Ministry of Fuel and Energyldiraine,
31 October 2006 and 16 November 2006.
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The simple OM is calculated using the followingrfaia:

> F,, [COEF,
EF, =L Equation 35
OM,y ZGENj,y (Eq )
Where:
Fijy is the amount of fuel (in a mass or volume unit) consumed by relevantgrosources in
year(s)y (2001-2005);
J refers to the power sources delivering electritityhe grid, not including low-operating cost

and must-run power plants, and including importgheogrid;

COEF,, is the CO2 emission coefficient of fue{tCO2 / mass or volume unit of the fuel), takingpin
account the carbon content of the fuels used bgvasit power sourcgsand the percent
oxidation of the fuel in year(s)

GEN, is the electricity (MWh) delivered to the grid byuscej.

The CO2 emission coefficie@OEF is obtained as:

COEF, = NCV [EF.,; [OXID, (Equation 36)

Where:

NCV, is the net calorific value (energy content) per snasvolume unit of a fue|
OXID; is the oxidation factor of the fuel;

EFco2; is the CO2 emission factor per unit of energy effileli.

Individual data for power generation and fuel prmbipe was obtained from the individual power
plants’. The majority of the electricity (up to 95%) isngeated centrally and therefore the data is
comprehensivé.

The Net Calorific Value (NCV) of fossil fuel can amge considerably, in particular when using coal.
Therefore the local NCV values of individual povpdaints for natural gas and coal were used. Forjheav
fuel oil, the IPCE default NCV was used. Local G@mission factors for all types of fuels were taken
for the purposes of the calculations and Ukraimiidation factors were used. In the case of sntalles
power plants some data regarding the fuel NCV ssing in the reports. For the purpose of simpljcity
the NCV of similar fuel from a power plant from teame region of Ukraine was used.

37 “Overview of data on electrical power plants inrbike 2001 - 2005, Ministry of Fuel and Energyldiraine,
31 October 2006 and 16 November 2006.

% The data for small units (usually categorizechi] Ukrainian statistics as ‘CHPs and others’) atteced and was
not always available. As it was rather unrealisticcollect the comprehensive data from each sncalkespower

plant, an average CO2 emission factor was calallde the small-scale plants that provided the .d&ta the

purpose of simplicity it was considered that ak hectricity generated by the small power plars the same
average emission factor obtained.

% |PCC 1996. Revised guidelines for national greeskayas inventories.
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Reducing JI projects

The Simple OM is applicable for additional eleatsigoroduction delivered to the grid as a resulthef
project (producing JI projects). However, reducigrojects also reduce grid losses. For examgle a
project reduces on-site electricitpnsumptiorwith 100,000 MWh and the losses in the grid aré10
This means that the actual reduction in electripiyductionis 111,111 MWh. Therefore a reduction of
these grid losses should be taken into accounteiducing JI projects to calculate the actual errssi
reductions.

The losses in the Ukrainian grid are given in tide below and are based on the data obtainedlglirec
from the Ukrainian power plants through the Ministf Energy.

Year Technical losse§ Non-technical losseg Total
% % %
2001 14,2 7 21,2
2002 14,6 6,5 21,1
2003 14,2 5,4 19,6
2004 13,4 3,2 16,6
2005 13,1 1,6 14,7

Table 33: Grid losses in Ukraifie

As one can see grid losses are divided into teehiosses and non-technical losses. For the purpiose
estimating the EF only technical los€eare taken into account. As can been seen in thie the
technical grid losses are decreasing. The averagesase of grid losses in this period was 0.275f6 pe
annum. Extrapolating these decreasing losses t@ &&ults in technical grid losses of 12% by 2012.
However, in order to be conservative the grid lesser the full period 2006-2012ave been taken as
10%.

Further considerations

The “Guidance on criteria for baseline setting amzhitoring” for JI projects requires baselines & b

conservative. The following measures have beemtakadhere to this guidance and to be conservative

* The grid emission factor is actually expected mwngdue to the current tendency to switch from gas
to coal;

e Hydro power plants have been included in the OMs Thconservative;

* With the growing electricity demand, out-dated niatiied fossil fired power plants are likely to
come on-line as existing nuclear power plants arkivg on full load and new nuclear power plants
are unlikely to come on-line before 2012. The eris$actor of those moth-balled power plants is
higher as all of them are coal of heavy fuel oid?;

* The technical grid losses in Ukraine are high, gfodecreasing. With the current pace the grid
losses in Ukraine will be around 12% in 2012. Tabaservative the losses have been taken 10%;

*« The emissions of methane and nitrous oxide haveéakeh into consideration, which is in line with
ACMO0002. This is conservative.

40 “Overview of data on electrical power plants inrbike 2001 - 2005, Ministry of Fuel and Energyldiraine,
31 October 2006 and 16 November 2006.

1 Ukrainian electricity statistics gives two typeklasses — the so-called ‘technical’ and ‘non-téchh ‘Non-
technical’ losses describe the non-payments aret tdkses of unknown origin.

42 “Overview of data on electrical power plants inrbike 2001 - 2005, Ministry of Fuel and Energyldiraine,
31 October 2006 and 16 November 2006.
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Conclusion

An average C@emission factor was calculated based on the y2308-2005. The proposed baseline
factors is based on the average constituting al feqission factor of the Ukrainian grid for the ipdr

of 2006-2012. Both baseline factors are calculatdg the formulae below:

EFgrid,producedy = EI:OM,y (Equation 37)
and
EF,_.
- grid,, producedy .
EFgrid,reducedy _W (Equatlon 38)
Where:
EFgrid,produced,y1S the emission factor for JI projects supplyingdiidnal electricity to the grid
(tCO2/MWh);

EFgridreduceay 1S the emission factor for Jl projects reducingceleity consumptionfrom the grid
(tCO2/MWh)factor of the fuel,

EFomy is the simple OM of the Ukrainian grid (tCO2/MWh);

l0SSyriq is the technical losses in the grid (%).

The following result was obtained:

Type of project Parameter EF (tCO2/MWh)
JI project producing electricity EFyig produced, 0.807
JI projects reducing electricity EFyig reduced. 0.896

Table 34: Emission Factors for the Ukrainian gridb - 2012

Monitoring

This baseline requires the monitoring of the follogvparameters:

» Electricity produced by the project and deliveredrte grid in year y (in MWh);
» Electricity consumption reduced by the project @&ar(in MWh);

» Electricity produced by the project and consumeditnin year y (in MWh);

The baseline emissions are calculated as follows:

BEy = EFgrid,producedyXELproducedy + EFgrid,reducedyX(ELreducedy + ELl:onsumew) (Equation 39)

Where:

BE are the baseline emissions in year y (tCO2);

EFgridproduced,y 1S the emission factor of producing projects (tQ@a/h);

ELproduced,y is electricity produced and delivered to the dmjcthe project in year y (MWh);
EFgridrequceay 1S the emission factor of reducing projects (tCO®/N);

ELproduced,y is electricity consumption reduced by the projactear y(MWh);

ELconsumed.y is electricity produced by the project and consdran-site in year y (MWh).

This baseline can be used as ex-ante (fixed fopéned 2006 — 2012) or ex-post. In case an ex-post
baseline is chosen the data of the Ukrainian gaikho be obtained of the year in which the emissio
reductions are being claimed. Monitoring will haaebe done in accordance with the monitoring plan o
ACMO0002 with the following exceptions:
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» the Monitoring Plan should also include monitorofghe grid losses in year y;
* power plants at which JI projects take place shbel@xcluded. Such a JlI project should have been
approved by Ukraine and have been determined #\caredited Independent Entity.
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Methodological approach towards incremental cemenproduction

Introduction

In many developing countries, but also in Econommegransition, like Ukraine and Russia, the cement
demand has increased significantly over the yddrs requires the construction of green field ceimen
factories or the extension of existing cement @ahit countries like Ukraine and Russia the extamsi
of the production capacity goes often hand in haitl the (partial) replacement of wet kilns withnge

dry or dry kilns.

Such projects could qualify as a JI or CDM projedisr the replacement of existing capacity, the
characteristics of the existing facility can bediddowever for an increase of capacity (furtheenefd

to as incremental production or incremental cagaeitdifferent baseline has to be taken. This wedr
by the Executive Board of the CDM in its eighth iveg

10. If a proposed CDM project activity seeks taafit or otherwise modify an existing facility, the
baseline may refer to the characteristics (i.e.siains) of the existing facility only to the extiratt the
project activity does not increase the output detime of the existing facility. For any increask o
output or lifetime of the facility which is duette project activity, a different baseline shalpiy.

The following methodological approach describeswa buch a baseline could be established.

Baseline scenario versus baseline emission

Under any methodology first the baseline scenaai®tb be established by listing all options avédab

the project participant, identifying the alternativaseline scenarios and finally select the mastilole
and/or conservative baseline scenario. The proposttodological approach assumes that these three
steps are implemented and that the outcome of dseline scenario is a continuation of the existing
situation plus the displacement of other cemenitlifias for the production exceeding the existing
production capacity.

Production versus capacity

A clear distinction has to be made by the actuabdpction of cement and producti@apacity. The
production of cement is defined as the actual neoedt production of cement in a particular yearhia t
project scenario. The production capacity relatethe maximum technical production of cement (or
clinker) at a certain facility. It is assumed tltheé demand of cement is not affected by the project
Therefore, should the proposed project not be imptged, the production of the cement will be
partially produced by the existing facility, if argnd partly produced by a third-party.

GHG emissions at existing capacity

First the existing capacity (either clinker or cement capatijtyn the baseline scenario will be defined.
It should be proven that he technical lifetime bé texisting kilns are at least until the end of the
crediting period.

The baseline production on the existing facilitgéculated as follows:

3 EB08: Clarifications on issues relating to basetmd monitoring methodologies

“4 If any moth-balled and/or decommissioned kilnsseat the plant, these capacities can only be takeraccount
if a recommissioning would not require significamtestments or does not face prohibitive barriers.

“5 The production capacity of a cement plant is nyaitgfined by the clinker capacity of the kilns. Téfere it is
recommended to establish the production capaditgliioker.
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CLNK sty = CLNK cyary with a maximum of CLNKstcap (Equation 40)
Where:

CLNKexisty  Clinker production in the baseline scenario onetkisting kilns in year y [t clinker]
CLNKcway Clinker production in the project scenario in ygdt clinker]
CLNKexistcap  Clinker productiorcapacityof the existing kilns [t clinker]

It is assumed that in the baseline scenario th&tiegifacility would work on maximum capacity ifeh
actual production in a particular year exceeds ékisting capacity. The baseline emissions of the
existing capacity are calculated by fixing the $fie@missions of the existing kiln using a thresay
average prior to project start. Depending on thejgat boundary of the project, the electricity
consumption, calcination and/or fuel emission havee taken into account.

GHG emissions incremental production
The baseline incremental production is then catedlas follows:

CLNK, =CLNK

incre,y actual,y

—CLNK

existcap 1T CLNK actualy> CLNKexistoap (Equation 41)
Where:

CLNKinrey Incremental clinker production in the baselinense® in year y [t clinker]
CLNKcwaly Clinker production in the project scenario in ygdt clinker]

CLNKexistcap  Clinker productiorcapacityof the existing kilns [t clinker]

The baseline emissions of the incremental prodncsioould be calculated on the basis of displaced
cement production at a third party producer. As thia counterfactual situation, an approach needs
be developed how such counterfactual situation mmrconstructed while remaining transparent and
conservative.

The cement industry is a transparent market wharelardized types of cement products exist. Wighin

certain region or country cement can be transpditeth any producer to any consumer. A similar
situation exists in an interconnected electricityd gwhere electricity can be transported from the
producer to the consumer. Giving the similaritye tiollowing approach is based on the underlying
principles of “Tool to calculate the emission factor an electricity system” adopted by the CDM

Executive Board (further referred to as the CDMItaghich deals with additional capacities to be
connected to an interconnected electricity grid.

If the JI/CDM project would not take place somebaglge will have to produce the incremental

capacity. This could either be:

1. Another cement plant, that exists in year y, woptdduce the incremental amount of cement
(Operating Margin or OM);

2. A new cement plant that would have been built ptmryear y, would produce the incremental
amount of cement (Built Margin or BM).

Emissions of another existing cement plant (OM)

It is not possible to define wdhi other existing cement plant would be producirggadement because it

is a counterfactual situation. The most transpaspuroach is to calculate the weighted average of
specific CQ emissions of cement plants in a specific refionherefore all cement plants in a region

“ All cement plants in this context excludes cenmants hosting registered JI or CDM projects.
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(e.g. for Ukraine the whole country, for Russia the cement plants close to the project located in
Russia) for each year will be monitofédrhe result will be a factor expressed in #t@ement.

The OM will be calculated by using the followingneponents
1. Emission from fuel consumption;

2. Emission from calcinations;

3. Emission from electricity consumption.

EF, ,XEL, + 0.525xCLNK + z EFe, i XNCV, o, XFUEL
OM, = ‘ Equation 42
) Cem. (Eq )
Where:
oMy, OM of cement production in year y [tCO2/t cement]
EFy Baseline grid factor in year y [tCO2/MWh]
EL, Total electricity consumption cement sector inryeMWh]

0.525 Calcination emissions [tCO2/t clinkér]

CLNK, Total clinker production in region in year y [ta]n
ERuer, Carbon emission factor of kiln fuel i tCO2/GJ]
NCViwe,i  Net calorific value of kiln fuel i [GJ/tonne or 100n3]
FUEL,, Total fuel consumption of kiln fuel i [tonne orA@m3]

Emissions of a new cement plant (BM)

In absence of the project a competitor could detadeuild a new cement plant or extend an existing
cement plant to meet the market demands. It ipossible to define with other new cement plant \doul
have built as it is a counterfactual situationtHe CDM tool the most recent capacity additionshi
electricity grid are to be taking into account coisipg 20% of the installed capacity. This approach
very well applicable for regions were recently camplants have been built. However this approach
would not work in the cement sector in Ukraine aisBia as hardly any capacities have been added in
the past decades. Such approach will lead to tatémgent factories built 30 years ago or earlier and
lead to a distorted picture (though many new cemktts are being planned). Therefore, in suchsa ca
the mostconservativeapproach is to assume a cement plant would be¢ takihg the Best Available
Technology (BAT) in the region. The most importéattor is to decide which production technology
would be used (wet, semi-dry or dry). Although grgcess the most efficient process, the selecfien o
production process depends on the moisture confehe available material in the region. A survdy o
the moisture content of the available raw matesidll have to be performed. Based on this survey a
combination of dry and semi-dry proce$8ahould be taken. If such a survey is not availablsurvey
should be presented of all new cement plants tretaing planned in the region and the weighted
average combination of the production technologyuthbe taken. If such a survey is not availabge th
most conservative process should be taken, i.ey @rdcess has to be selected. The result is aigert
kiln efficiency [GJ/t clinker] under the BM.

To determine the CQemission the following factors will have to beadsished:
o fuel (mix) used as kiln fuels;

4" CDM methodologies for the cement sector give aedaidance how to define a region.

48 The calcination factor taken here is a defaultdiadf more detailed data exist the calcinatiootda should be
based on this detailed information.

9 A wet process can be considered to be an outdetbdology.
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* the clinker factor;
» the specific electricity consumption.

As an assumption the fuel in the BM will be ideatito the fuel that will be used for cement plants
under development (or commissioned in the pasethiears) in the country or the region. The clinker
factor observed in a certain year in the region gl used as it can be assumed that the clinkéorfac
does not depend on the process type (semi-dryydiodi on the observed factor in the region in year
The specific electricity consumption should be taks BAT for the selected process type (semi-dry or

dry).

The Built Margin is then calculated as follows:

BM, = EF, ,XELgy, , + CLNKFAC, Xx0.525+ EF , XKE;,; XCLNKFAC, (Equation 43)
where:

BM, Specific emission of cement production in yeatGQ2/t cement]

EFey Baseline grid factor in year y [tCO2/MWh]

Elsmy BAT specific electricity consumption [MWh/t cemént

CLNKFAC Average clinker factor monitored in regionyear y [t clinker/t cement]

0.525 Calcination emissions [tCO2/t clinker]

ERe Carbon emission factor of fuel [tCO2/GJ]

KEgat BAT Kiln efficiency [GJ/t clinker]

Calculation of CM
The baseline factor is then the Combined Margicwated by weighing the factor of the Operating
Margin and the Built Margin on a 50%/50% basissaalso recommended in the CDM tool.

OM_+BM )
BEI:cemincr,y = # (Equatlon 44)
Where:
BEFeeminery Combined Margin emission factor for incrementaheet production (tCO2/t cement)
oMy, Operating Margin (tCO2/t cement)
BM, Built Margin (tCO2/t cement)

The resulting factor is expressed in tCO2/t cem&he Combined Margin can be fixed ex-ante for the
whole crediting period or used ex-post. When exe-dsused a three year average over the paranteters
be monitored should be taken prior to the settihghe baseline. When the Combined Margin is
established ex-post the parameters should be medifor the year in which the emission reductiars a
claimed.

Note

Global Carbon BV
16 July 2008
Version 4

This methodological approach can be freely repreduand used for JI/CDM projects if proper
reference to the author is made.
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Application of incremental cement approach

Baseline kiln economy of incremental kilns using Ograting Margin

An investigation was conducted to assess the agdifigefficiencies of all 12 operating cement ptan
(only those plants producing clinker) in Ukrainelaverage electricity consumption. The data were
processed accordingly to obtain the resulting Bguysresented below in a table.

Year 2005 2006

Average emissions at cement plants tCO2/t cement 0.742 0.775

Table 35: CQ emissions at operating Ukrainian cement plants.

The specific emission factor is growing mainly doehe fact that natural gas is being replacedda} c
and the share of coal will inevitably grow over thext years. The specific electricity consumptisn i
within 0.107-0.109 MWh/t cement and emissions fedectricity and calcinations are taken into account
in the resulting figure. The value of 0.775 tOfas used for baseline specific emission in ther&ipey
Margin to calculate baseline emission and emiss2duction in section E.

Baseline kiln economy of incremental kilns using Bilt Margin

The best available technology for cement producinah taking into account the moisture of raw
material available is a dry process (However, VaBement can not use it exactly for the reason of
having raw material of up to 24% moisture). Froms fhoint of view taking dry as a the Built Margin
technology is conservative.

Modern dry kilns have kiln efficiencies from 3 t@B35J/ton of clinke¥. The kiln efficiency of 3.20
GJ/ton of clinker, which is close to the one usedliProject at Podilsky cement (3.18 GJ/ton aflkar)
is used for Built Margitt for calculation of emission reductions in sectiriThe fuel to be used in the
dry kiln would be coal, which is the most probatlel for newly built cement kilns, as justified in
section B.

The result of calculation of the BM specific em@ssiactor is presented in a table below.

Parameter Unit

BL grid factor tCO2/MWh 0.896
Specific electricity consumption BAT MWh/t cement 100
Specific calcination emission tCO2/t clnk 0.525
Average clinker factor in 2006 T cInk/t cement ®73
Specific calcination emission tCO2/cement 0.386
Carbon emission factor (coal): tCO2/GJ 0.096
BAT kiln economy (dry) GJ/t clinker 3.20
Specific emissions BM tCO2/t cement 0.711

Table 36: CQemissions BM

Combined Margin: Baseline incremental factor

The baseline factor is than calculated calculatirgCombined Margin. using OM and BM on a
50%/50% basis. Therefore, currently in Ukrainelihseline incremental production factor Bgf can
be set as (0.775+0.711)/2=0.743 #i@n of cement. The baseline will be used ex-podtwill be
monitored each calendar year of the crediting jgerio

%0 Cement and lime brief revision. Specific energgstonption: http://iea.org/Textbase/work/2006/certest. pdf

% Switch from wet-to-dry process at Podilsky Cemefiraine: http://ji.unfccc.int/JI_Projects/DB/BPTY
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Calculation of leakage

Slag will be used to partially replace the tradiibraw materials. It will be transported via Ukian
railroads from metallurgical plants, where it iggarated, to the project site. Transportation afyshvill
cause grid emissions due to consumption of elatsthy rail locomotives, which represents the pobje
leakage. Formula to be used for calculating ofdgakis given in section D.1.3. Data of slag transgb
and consumed for raw mix preparation, average patetion distance of slag and specific emissions
due to consumption of electricity by railroads viaé monitored each calendar year of the crediting
period to obtain the exact value of annual leakage.
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Annex 3
MONITORING PLAN

See Section D for the monitoring plan

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



