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\ SECTION A. General description of the project |

\ A.l. Title of the project: |

Introduction of a 12.5MWe CHP with a coke plantissfgases utilization at the branch of ISTEK LLC
"Horlivka Coke Plant".

Version of the document: 3.3.
Date of the document: 15 March 2010.

A.2.  Description of the project |

Ukraine is one of the most energy intensive coastin the world. In Ukraine the primary energy
consumption has been fairly stable from 2004 uB€@D7, with about 79 % of the total energy
consumption being produced from fossil fuels suste@al, oil, and natural gas. Ukraine’s overall-se
sufficiency in fossil fuels is less than 50 %, magbeof 10-15% in oil 20 - 25% in gas, and 80 - 8%
coal.

Coke production is an energy intensive process. tOmee of dry blast furnace coke required about 3.7
GJ (0.89 Gcal) of energy. However, the coke ovas groducing in the coke battery as a by product is
suitable for energy production.

The proposed JI project is planned to be implenteatdHorlivka Coke Plant (HCP), which is owned by
ISTEK LLC. The main product of the HCP is metadigal coke. HCP is one of the oldest coke plants
in Ukraine, it started operating in 1928 with taake batteries. During the Second World War the HCP
was totally destroyed and rebuilt in 1950. The H&E3 stopped in December 1997 due to a lack of raw
materials, and was only restarted in December @520The plant is currently operating one coke
battery, which is consisting of 57 ovens, and @iy facilities. The design capacity of the cdiedtery

is 466 000 tonnes per year of coke with 6% moistostent. HCP does not have any of its own
electricity production facilities.

Plant consists of the following workshops:

e Coal preparation workshop;

¢ Coke workshop;

e Coking products trapping workshop;
* Boiler house.

The coking coal is delivered to the HCP’s Coal pration workshop by railway. The coals are then
unloaded and stored in an open-air depot with aagpof 8000 tonnes and at closed depots. During
winter the railroad cars proceed through the gadmfeosting unit. After the depots, coking coals

proceed through the dose and crusher unit. The pwipose of the crusher unit is to prepare the coal
blend (furnace charge) by mixing and crushing.

The coal blend is then charged into the coke hattenich consists of 57 ovens. The coking per®d6
hours. The final temperature of the process iOH5FC. The coal blend is converted into coke, coke
oven gas, and other by-products. The finished dekkaded into extinguishing railroad cars and
directed to the quenching house, where coke quegdakes place. The finished quenched coke is
separated by particle size, loaded and deliveréldet@onsumers.
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The main by-product of the process is coke oven(G&3G). The NCV of the COG is about 15.42
MJ/Nm? (3683 kcal/Nm). The COG with a temperature of 650 + %Gs taken of from the ovens to the
gas collector where temperature decreasing to 8%°&. After scavenging, COG is distributed to on-
site consumers: coke battery, boiler house, flare and garage-defrosting unit. COG is distributed
between on-site facilities at the moment, as piteskin the following table.

COG consumer Share of the
COG, %
Heating of the coke battery 51,2
Generation of the process steam in the boiler house 13.1
Burning on garage-defrosting unit 1.1
Burning on flare unit 34.6

Table 1: Consumption of COG

The objective of the proposed project is to prodoadon neutral electricity through the waste gas
utilization and GHG emission reduction.

Utilization of the COG in the planned CHP will geae carbon neutral electricity, as in the absarice
the proposed project all the COG would be burnheit electricity generation. It should be notest th
the planned electrical capacity of the planned doetbheat and power (CHP) plant is significantlyreno
then the average electricity load of the HCP. $arge part of carbon neutral electricity will bepply
to the national grid. In which case, the GHG emissiill be reduced in two areas:

e Carbon neutral electricity produced by the proged delivered to the grid;
e Carbon neutral electricity produced by the progaad consumed on-site.

The proposed JI project consists of the installatiba steam boiler and a steam turbo generator atlit
necessary auxiliary equipment. The steam boildirbei able to generate 85 tonnes of steam per hour
with a pressure 3.82 MPa (39 kgf/3rand a temperature 4400 The steam turbo generator will have a
capacity of 12.5 MW The CHP will be fuelled by COG available for emeproduction; currently the
COG is flared and used in the existing boiler hoatsthe moment. The existing boiler house will be
switch to stand-by mode and used during maintenahtes proposed CHP.

A.3.  Project participants:

Kindly indicate if the
Party involved Legal entity project participant Party involved wishes to
(as applicable) be considered as project
participant(Yes/No)
Ukraine (Host party) ISTEK LLC No
Netherlands Global Carbon BV No

Table 2: Project participants
ISTEK LLC is the project host. Global Carbon B\Wisveloper of this JI project.
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\ A.4.  Technical description of the_project

\ A.4.1. Location of the project

Premises of the Horlivka Coke Plant.

Ukraine.

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

Donetsk region.

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

City of Horlivka.
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A.4.1.4. Detail of physical location, including iformation allowing the unique
identification of the project (maximum one page):

" RESPUBLIKA |
KRYM

Figure 1. Map of Ukraine and location of the towfrHorlivka.

The physical location of the project is at the psss of HCP located in the town of Horlivka, Dotkets
region, Ukraine. Location of the Donetsk regiom &wcation of the city of Horlivka are shown on the
previous figure. The global position of the towirHwrlivka is 48°20'24.57"N 38° 2'11.54"E. The town
of Horlivka was established in 1779. The populat®about 316 000 inhabitants (2005).
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A.4.2. Technology(ies) to be employed, or measure®perations or actions to be
implemented by the_project

HCP operates one coke battery with a design capé6é 000 tonnes per year of coke with 6% moisture
content. During the coke production COG is gemretalCOG is a waste gas suitable for energy
production and with a NCV of about 15.42 MJ/Nm383@&cal/Nm3). Currently the gas is 34.6% flared,

51.2% used for heating of coke battery, and 13.%&@ dor producing process steam, with the remaining
1.1% used for the garage-defrosting unit. The gsed project idea is to utilize the COG, now being

flared the steam generation for the combined &edtpower generation.

CHP will consist of the following main equipment:

+ Boiler;

e Turbo generator;

« Condenser;

« Feed water heaters;

* Deaerator;

« Water treatment unit;

« Other supply and auxiliary equipment (valves, punspsoke exhauster, fan, pipelines, etc.) and
constructions.

A simplified flow diagram of the CHP is shown orgbie 2.

Steam for technology 0.6MPa < — ——— — —_——— - _|

Reducing gear

Turbogenerator 12.5MWe
Fluega_sg Main Eteam 85t/h _ _ _
Steam boiler _
P=3.9MPa; T=440C
—>
COG —_—— e —_— —
A J

r |
| —
1
| I '
| | Water |
| | Treatment Uni | Condenser
/Y | J |
High Pressure Heater i ~
_* l Condensing Pumps
Deaerator ‘

<
-

Low pressure heater

Feed Water Pumps

Figure 2. Flow diagram of the CHP
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The COG, currently being flared in the existingléohouse, will be supplied to the new steam boiler
The flue gases from the coke battery, having a éatpre about 360-370, will be used in new boiler
for the improvement of the CHP efficiency. In aduit afterburning of flue gases will reduce emissio
of CO, H,, and other contaminants into atmosphere.

COG will be supplied to the new boiler by the exigtgas transporting system and will be utilizedhe
boiler by burners developed especially for COG.

The flue gases of the coke battery are currentigoked through the system of channels and two
chimneys. In the proposed layout of the CHP, thieflue gases of the coke battery will be supptied
the boiler and taken out by special system of casnand existing chimneys. This configuration will
allow continuing no-failure operation of coke bajtan case of a CHP emergency stop.

The boiler will generate super heated steam (P=B&M=448C) with a design capacity of 85t/h. A
part of steam for technological needs would leddeeidirectly after the boiler through the pressure
reduction unit or through the steam extractiontenttrbine.

The steam turbine has been chosen taking into attea points:
e Maximum electricity generation;
e Securing steam supply to plant consumers.

Based on the two points mentioned above, a conugngibine with steam extraction will be installed.
The electrical capacity will be 12.5M\W

All auxiliary equipment as heaters, deaerator, purafr. and a building will be constructed as wéhe
existing boiler house will remain in a stand-by m@$ a back-up.

The service water for the existing boiler houspurchased from a neighbouring plant at the momént.
modern water treatment system, based on reversesgsns proposed in the project lay-out. Thid wil
increase independence and reliability of the CHP.

Electrical sub-station will be constructed to sypglectricity from CHP to the national grid.

In order to provide non-failure operation of theposed CHP, the training program for the CHP’sf staf
will be organised by the management of ISTEK.

A.4.3. Brief explanation of how the anthropogenic emissia of greenhouse gases hy

not occur in the absence of the proposed projectaking into account national and/or sectoral
policies and circumstances:

The objective of the proposed project is to prodeieetricity through the waste gas utilization. the
moment COG is patrtially burnt in the boiler house $team production only and is utilized in the &ok
battery and defrosting unit. The excess of the G®Oared without any energy production, with heat
energy demand of the HCP being covered by COGatitin, while the electricity for the HCP needs is
being purchasing from the national grid. The Ukiah national electricity grid is supplied
predominately by fossil fuel power plants gene@t®HG emissions. The emission factor for the
Ukrainian electricity grid, presented in Annex Xasteveloped by Global Carbon, this calculation has
been accepted by TUV SUD.
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Whereas utilization of the COG in the planned CHP generate carbon neutral electricity. It shobk
noted that the planned electrical capacity of tHammped CHP is greater than the average electiimitgt
of the HCP. So a significant part of carbon nduttactricity will be supply to the national gridin
which case, GHG emission will be reduced by twess

e Carbon neutral electricity produced by the proged delivered to the grid;
e Carbon neutral electricity produced by the progead consumed on-site.

The National Energy Stratefgf Ukraine setout the approach for the overalrgpeomplex of Ukraine
and the electricity sector in particular. The mapnority of Ukraine is to reduce the dependence of
imported fossil fuels. The strategy sets the feitg priorities:

* increased use of local coal as a fuel;
e construction of the new nuclear power plants;
« energy efficiency and energy saving.

Based on the above mentioned, the proposed progets the priorities of the National Energy Strateg
of Ukraine.

A detailed description on baseline setting and &adlditionality test can be found in section B akth
PDD.

Years

Length of the crediting period 3

Estimate of annual emission reductions in

vear tonnes of CO2 equiv.
Year 2010 58 263

Year 2011 58 263

Year 2012 58 422

Total estimated emission reductions over the perig

within which emission reduction uniése to be 174 947

earned (tonnes of G@quiv.)

Annual average of estimated emission reductions
the crediting period/period 58 316
(tonnes of CO2 equiv.)

Table 3: Estimated amount of emission reductiores the crediting period

! http://mpe.kmu.gov.ua/fuel/control/uk/doccatalegAcurrDir=50505
2 Energy Strategy of Ukraine for the Period untiB@0section 16.1, page 127.
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Years
Period after 2012, for which emission reductiores al 8
estimated
Estimate of annual emission reductions in
Year .
tonnes of CO2 equiv.
Year 2013 58 263
Year 2014 58 263
Year 2015 58 263
Year 2016 58 422
Year 2017 58 263
Year 2018 58 263
Year 2019 58 263
Year 2020 58 422
Total estimated emission reductions over the perio 466 422
indicated (tonnes of CQequiv.)

Table 4: Estimated amount of emission reductiotes difie crediting period

A.5.  Project approval by the Parties involved

The Project Idea Note has been submitted for rev@whe Ministry of Environment of Ukraine. A
Letter of Endorsement # 4913/11/10-08 for the psepaproject was issued 15 April 2008.

After the project had gone through the determimapioocess, the PDD and the Determination Report
were presented to the National Environmental ltmaeats Agency of Ukraine and a Letter of Approval

#42/23/7 was obtained 20 of January 2010. LetteApgroval of the Netherlands was obtained 8 of

October 2009.
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SECTION B. Baseline

| B.1.

The “Guidance on criteria for baseline setting anonitoring”, issued by the Joint Implementation
Supervisory Committee allows using approved metlogfes of the CDM.

Approved consolidated baseline and monitoring

nmekdleyy ACMO0012 (version 03.1)"Consolidated

baseline methodology for GHG emission reductioomfivaste energy recovery projects” is used. The

full text of the methodology could be found at

http://cdm.unfccc.int/UserManagement/FileStorageVioF AM_PCTTVEWT2HFOOBEYZ9042QPQ

C41VPH

The proposed methodology (ACM0012) has been chbeeause the applicability conditions are passed
through, as could be seen from the following table.

Applicability criteria

Execution of criterion

If project activity uses waste pressure to gene
electricity, electricity generated using waste
pressure should be measurable

rétmject activity does not use waste pressure.
gasste gas (namely COG) that will be used
generate electricity is measurable.

The
to

Energy generated in the project activity may
used within the industrial facility or exporte
outside the industrial facility

[idectricity that will be generated at the premieés
2dHCP, will be supplied to the plant's consumers
exported to the grid as well.

and

The electricity generated in the project activ
may be exported to the grid or used for capf
purposes

ityhe part of electricity that will be generated la
iyeemises of HCP will be supplied to the grid.

Energy in the project activity can be generated
the owner of the industrial facility producing t
waste gas/heat or by a third party (e.g. ES(
within the industrial facility

Bjectricity that will be generated within th
h@roposed project activity will be generated by
COwner of the industrial facility, namely HCP. N
third party is involved.

e
the
{0

Regulations do not constrain the industrial fagi
generating waste gas from using the fossil fu
being used prior to the implementation of 1
project activity

ifThere are no regulations that constrain the H
iglem using the fossil fuels to cover own ene
heéemand.

1CP
gy

facilities. For existing facilities, th
methodology applies to existing capacity.
capacity expansion is planned, the added cap
must be treated as a new facility

The methodology covers both new and existifidhe amount of the COG producing at H

edepends on coke production capacity of the g
Battery. The configuration of the propos
agitgject’s equipment has been selected due ta
amount of COG available at the existing HC

expansion planned within proposed proj
activity. The methodology applies to existi
capacity.

CP
oke
ed
the
P'’s

coke battery. Thus, there is not any capacity

ect
ng

The emission reductions are claimed by
generator of energy using waste energy

tHehe emission reductions will be claimed by HCI
the generator of energy using waste energy

D

In cases where the energy is exported to O
facilities, an official agreement exists between
the owners of the project energy generation p
(henceforth referred to as generator, unless

tAdre part of carbon neutral electricity will
supplied to the national grid. The Ukraini
laectricity grid has a certain emission factor (
Annex 2). This emission factor would not char

pe

see
ge

specified otherwise) with the recipient plant(stt

has a result of the proposed project. Thus,

any
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the emission reductions would not be consumer of electricity connected to the grid will
claimed by recipient plant(s) for using a zermot be able to claim the emission reductions
emission energy source generated by the proposed project.

For those facilities and recipients, included ia ttHCP did not have its own electricity generation
project boundary, which prior tpfacility on-site prior to implementation to the

implementation of the project activity (currenproject activity. Credits will be claimed in the
situation) generated energy on-site (sources bafseline scenario for surplus electricity suppted
energy in the baseline), the credits can be claiptbe national grid, replacing fossil fuel electrc
for minimum of the following time periods: generation.
« The remaining lifetime of equipments
currently being used; and
e Credit period.

—*

Waste gas/pressure that is released untlercase of abnormal operation (emergencies, shut
abnormal operation (emergencies, shut down) adwn) of the CHP carbon neutral electricity will
the plant shall not be accounted for not be generated, hence no ERUs will |be
generated either.

Table 5: Execution by the proposed project appliligtcriterion of ACM0012
Step 1: Define the most plausible baseline scenaffiar the generation of electricity
Step 1a: Define alternative scenarios to the proposed JI project activity

The baseline scenario has been identified as tist phausible baseline scenario among all realestit
credible alternatives. All realistic and credibleematives are listed and described below.

1. Alternative “Introduction of the Coke Oven Gas CHP withoutnlientive”.
This scenario combined the following baseline amifrom the methodology ACM0012:

W4 - Waste energy is used for meeting energy demand
« P1-Proposed project activity not undertaken asgaoject activity;
e H1 - Proposed project activity not undertaken ds @roject activity.

In this scenario a CHP will be constructed on ke af the HCP. The main revenue will come from two
sources:

e Export of the electricity to the grid;
* Stopping import of the electricity from the grid.

No additional revenue from generating and sellifJJg will be earned. This alternative is identical
to the proposed JI project activity, however withthe Jl incentive.

2. Alternative “Continuation of the existing situation”.
This scenario combined the following baseline aptierom the methodology ACM0012:

« W2 - Waste gas is released into the atmosphere iateeration or waste heat is released
into the atmosphere (waste pressure energy istitized);

W4 - Waste energy is used for meeting energy demand

e P6 - Sourced Grid-connected power plants;

« H8 - Steam/ Process heat generation from wastebgasyith lower efficiency;
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In this scenario electricity will be imported fratime grid. COG available for the energy productigh w
be flared and burnt in the existing boiler hous¢hautit electricity generation. No additional revenue
from the ERUs generating and selling will be earned

This scenario can continue at least until the di2D&2 as there is no direct need to replace tistiey
boiler house.

3. Alternative “COG is used for heat energy production”.

This scenario combined the following baseline amifrom the methodology ACM0012:

« W4 - Waste energy is used for meeting energy demand
e P6 - Sourced Grid-connected power plants;
« HB8 - Steam/ Process heat generation from wastebgasyith lower efficiency.

In this scenario electricity will be imported fraime grid. The new boiler house with higher capawity/

be constructed. COG currently flared in the oldldsohouse, will be directed to the new boiler(s).
Steam will be used on site (as it is now) and solithe external consumers. In addition to the heiler
house, steam and condensate pipelines to extamnslimers should be constructed.

Sub-step 1b. Consistency with mandatory applicable laws and regulations

All the alternatives defined in the Step 1 abovea@mpliant with the national law and regulations.

Step 2: Barrier analysis

Sub-step 2a. I dentification of barriersthat would prevent the implementation of alternative scenarios
2a.l. Investment barrier.

The power/heat generating industry is a capitansive industry and the proposed scenarios require
significant amount of financing. For HCP it woul@ Mlifficult to obtain financing on the domestic
financial market, since the sources for projecaificing are very limited, and the interest rateshagh.
On the international market obtaining financing fois project would also be difficult due to thevo
credit rating of Ukraine and the high perceivedisisef the country's market.

2a.2. Technological barrier.

The proposed project activity consists of the eongipt (steam turbine, generator, water treatmenj uni
and requires well trained staff. The requiredfsaaé not currently available at the plant, thisiaiion
could lead to an unacceptability high risk of eaqugmt disrepair and malfunctioning or other
underperformance.

2a.3. Other barriers.

Coke is mainly used for iron production. Metal guotion in Ukraine is how growing and the demand
for the coke is growing as a consequence. Thewculwading at Ukrainian coking plants’ is as falfo-
about 57-60% of coking coals are domestic, andretBet3% are imported from abroad. Only 95% of
the demand of Ukrainian metal plants’ coke is beimgj. The disaster at the Zasyadko mine, the main
local supplier of the coking coals, accounting &mout 30% of local coking coals, has increased the
shortage of raw materials on the market. Taking thto account the according coke production
technology coke battery could not be stopped, #se ©f raw material (coking coals) shortage wildle

to the situation when coking period will be increéisas much as possible. This means that the whole
amount of the COG will be directed to the cokingtdyy — the battery will be switch to the heating
mode. Heat production from the COG will be stopp@tis situation leads to high risks of low
performance of the new facilities.
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Sub-step 2b. Identification of at least one of the alternatives which are not prevented by identified
barriers

2b.1. Alternative “Introduction of the Coke Oven Gas Power Plantheitt JI incentive”.

In section B.2 it is shown that the proposed ptoygthout JI revenue is financially not attractisad
faces barriers.

2b.2. Alternative “Continuation of the existing situation”.

This alternative scenario does not require any stment, construction works and technological
improvements. Thus, this scenario does not facébamers.

2b.3. Alternative “COG is used for heat energy production”.

This scenario requires a significant investmentdostruct boiler house, auxiliary equipment, pipedi,
etc. This scenario would face the unstable steaah/emand because of the potential customer’s
conditions. This is an additional risk of this aftative.

Conclusion: Only one alternative scenario “Continuation of ghasting situation” is not prevented by
the identified barriers and would be accept ad#s®line scenario.

B.2. Description of how the anthropogenic emission®f greenhouse gases by sources are
reduced below those that would have occurred in thabsence of the Jl project

The most recent “Tool for the demonstration andess®ent of additionality (version 05.2)”
http://cdm.unfccc.int/methodologies/PAmethodolofielslitionality Tools/Additionality tool.pdf is
applied to prove that the anthropogenic emissioaseduced below those that would have occurred in
the absence of the JI project.

Step 1: Identification of alternatives to the projet activity consistent with current laws and
regulations

All realistic and credible alternatives are listrtl described below.
Alternative 1.1Introduction of the Coke Oven Gas CHP without dkeimtive.

In this scenario a CHP will be constructed on sftthe HCP. The main revenue will come from the two
SOUrces:

e Export of the electricity to the grid;
e Stopping import of the electricity from the grid.

No additional revenue from the ERUs generating aalling will be earned. This alternative is
identical to the proposed JI project activity, heaewithout the Jl incentive.

Alternative 1.2.Continuation of the existing situation.

In this scenario electricity will be imported fratime grid. COG available for the energy productiah w
be flared into the atmosphere and burnt in thetiegisoiler house without electricity generationo N
additional revenue from the ERUs generating ankihgelill be earned.

This scenario can continue at least until the di2D@2 as there is no direct need to replace tistiey
boiler house.

Alternative 1.3COG is used for heat energy production.

In this scenario electricity will be imported fraime grid. The new boiler house with higher capawity/
be constructed. COG currently flared into the aphese and burnt in the old boiler house will be
directed to the new boiler(s). Steam will be useaite (as it is now) and sold to external conssmier
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addition to the new boiler house, steam and coradengipelines to external consumers should be
constructed.

Step 2: Investment analysis

The investment analysis in line with the Methodatay Tool “Tool for the demonstration and
assessment of additionality” version 05.2 (furtmethe text CDM Additionality Tool ver.05.2) should
determine whether the proposed project activityois

a) The most economically or financially attractive; or
b) Economically of financially feasible without revanfrom the sales of CERs (ERUs for JI).
In analysis provided below option (a) will be catesied.

Sub-step 2a: Determination of the analysis method

Option II: Investment comparison analysis will lmnsidered below for three reasons:

1. As soon as the JI project generates financial litsragher than Jl related income, the simple cost
analysis (Option I) cannot be applied;

2. The above identified alternative to the JI projectivities is realistic to be implemented.
Financial information is available and cash flovalgsis will demonstrate below that JI project
activity is not the most financially attractive apt for the HCP;

3. Option lll: The benchmark analysis is not appliealals it is not possible to justify and
substantiate an IRR benchmark as HCP has no @nadtbenchmark.

Sub-step 2b: Option I 1. Apply investment comparison analysis

The following indicators: NPV, IRR and pay backipdr(PBP) will be used for comparison of financial
attractiveness of project activities and identifedternative’s cash flows. The Payback periodesd
calculated undiscounted and not as discounted ftash This undiscounted indicator is still being
widely used in the post communist area. Basedherfihancial analysis theory joint consideration of
these three indicators enables avoiding the drakgbat each indicator being used alone and make
analysis more strict and transparent. Addition&lyand discounted PBP were calculated. Pl is aghplie
when investment options compared differ signifibaot investment cost required.

The investment comparison analysis is being pravide the JI project activity and alternative 18 a
soon as the only remaining alternative is the mssinas usual. Alternative 1.3 de facto looks more
attractive as investment cost is half than therdjggt activity due to the high cost of turbo gexter and
auxiliary equipment needed for electricity genenatiThe difference is more than Euro 10 milliont tisa
significant amount bearing in mind the high costbofrowed money and lack of long term money
opportunities.

The project and alternative’s cash flows are basetthe following assumptions:

e All prices and tariffs are constant as per 1 Janu2008 due to the fact that the first
investment disbursements for preparation of a bel#tsi study were done at that time and
Feasibility Study on the basis of which the decisias made by the HCP was based on these
price indicators;

« Project lifetime is 30 years which equals the tifee for the main project equipment (boiler
and turbine); Overhauls are not considered as ysaatice is that they increase equipment
life time. So conservative approach is used (bganmind the negative impact on cash flow
as well);

« The revenues from heat and electricity sales ake tduthe generation on-site and partial
consumption for the own needs instead of purchiase the grid as well as sales to the grid
(electricity) or external consumers (heat);

e Service water is being saved due to the own wagatment unit construction;
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Sub-step 2¢: Calculation and comparison of financial indicators

The table 6 demonstrates financial indicators ¢ated for the JI project activity and Alternative 1

Discount rate for NPV calculation is taken equalthe National Bank of Ukraine official
discount rate at that time.

N Indicator JI project activity Alternative 1.3

1 NPV (thousand Euro) 2,371 2,513

2 IRR (%) 11.21 12.69

3 PBP simple (years) 10.1 9.21

4 PBP discounted Not exist (n. e.) Not exist

5 Pl (PV of project benefits/PV ofl.11 1.25
investments)

Table 6: Financial indicators of the JI project adty and alternative 1.3

As it can be seen from the Table 6 the Alternati&has the better financial performance indicatioes
the Jl project activity. So the JI project activign not be considered as the most financiallpetitre.

Sub-step 2d: Sensitivity Analysis

The sensitivity analysis is supposed to demonstiaerobustness of preliminary conclusions made in
the previous section.

Usually fluctuation of financial indicators withiplus-minus 5 % is being considered in the theory of
sensitivity analysis. We apply here 10% fluctuatitm the key prices to demonstrate a stronger
robustness. Only upward trends are applied asunigkely that electricity and heat tariffs as wel
production cost will go down in the present ecormsifuation in Ukraine (constant price growth afdb
coal prices and imported natural gas).

The following scenarios were considered for Jl @eoActivity and Alternative 1.3:

Scenario 1Energy price from the grid (savings on cost filoegat energy on needs) — 10% increase;
Scenario 2Energy (heat) price to the grid (external consugne 10% increase;

Scenario 3Energy (heat) production cost 10% increase;

Scenario 4 Service water price — 10% increase.

Energy and heat prices in Ukraine follow the saraed as soon as the main price basic is naturabmgas
coal price. The fluctuations in price growth canviathin the quarter i.e. of short term charactérafTis
why the same assumptions were considered for ei¢gimnd heat price and cost.
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The table below presents the overview of finanicidicators for JI project activity and Alternatite3.

JI Project Activity Alternative 1.3
©

©

S = g ° D

s 3 @ 5] L 3

c o (&) . o

31 = < £ 2 E < = o

Al = > @ © c S > S

el > o o > o o
°| @A o ) 0 _ o o o) o) _
z| 2 14 o o o Z 14 o o a

1 3,164 | 11.6 9.84 n.e. 1.14 2,808 12.99 9.04 ne .27 1
2 4,240 | 12.13 | 9.52 n.e. 1.19 4,69% 14.89 8.1% n.el 1.46
3 1,271 | 10.65| 10.49| n.e. 1.06 739 10.81 10.37 n.e. 1.07
4 2451 | 11.25| 10.07] n.e. 1.11

Table 7: Sensitivity analysis of the JI projectiaity and alternative 1.3

As it can clearly be seen from the table 7, ofsaénarios Alternative 1.3 looks more financially
attractive then the JI project activity. Thus, Hemsitivity analysis results presented above dstrate
the robustness of conclusions made in sub-stepf22eoon as Alternative 1.3 has all the best indisat
as a result of sensitivity analysis in line with KIDAdditionality Tool ver. 05.2 the JI project aati can
not be considered as the most financially attractiv

Step 3. Barrier analysis (optional)
3.1.Investment barrier

The power generating industry is a capital intemsindustry and the proposed project requires a
significant amount of financing. For HCP it would difficult to obtain financing of 20 million Euram

the domestic financial market, since the sourcegioject financing are very limited and the instre
rates are high. On the international market ohtgirfinancing for this project would even be more
difficult due to the low credit rating of Ukrain@@the high perceived risks of the country's market

3.2.Technological barrier.

The proposed project activity consists of the eongipt (steam turbine, generator, water treatmenj uni
and requires well trained staff, who are not awddat the plant right now. So, this situation cblgdads
to an unacceptability high risk of equipment distieand malfunctioning or other underperformance.

3.3.0ther barriers.

Coke is mainly used for the iron production. Matedduction in Ukraine is growing now and demand
for the coke growing as a consequence. At the moro&rainian coking plants’ load is sharing as
follows - about 57-60% of coking coals are domestiwd other 40-43% are imported from abroad. The
Ukrainian metal plants’ coke demand is satisfied @ the level of 95%. The disaster on the Zasyadko
mine, being the main local supplier of the cokimgls (about 30% of local coking coals), obviously
have increased shortage of the raw materials onméiméxet. Taking into account that according coke
production technology a coke battery could not tmpeed, the case of raw material (coking coals)
shortage will lead to the situation when cokingigeémwill be increased as much as possible. Thisngea
that the whole amount of the COG will be directedite coking battery — the battery will be switoh t
the heating mode. COG export as an energy sourbeairproduction from the COG will be stopped.
This situation leads to high risks of low perforroarof the new facilities.
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In addition to barriers mentioned above the propaderoject is unique and first of its kind asvitl be
prove in Step 4.

Step 4. Common practice analysis

According to the commonly used in Ukraine coke picitbn technology, about 50% of the coke gas is
use for the coke battery coking process. Othet pas free waste gas which could be used as a
secondary energy source.

Finished coke is mainly used in blast furnacesmduiion production. So, there are two ways of tbieec
plant location.

« First option is a construction of the coke planagmrt of the full cycle metallurgical plant;

e Second option is a construction of the coke plapagtely from the metallurgical plant.
The full cycle metallurgical plants usually include

e Sinter plant;

* Pigiron plant;

« Steel plant;

* Auxiliary plants and workshops (such as coke pl@htP, etc).

The coke is a main energy source for the iron prtdn in the blast furnaces. The average coke
consumption is 400-500kg per tonne of pig iron. Mddull cycle metallurgical plants in Ukraine haa
coke plants as a division of the structure.

In case of the first option, COG’s excess couldi®ed directly on-site, to meet the energy demarnteof
metallurgical plant. Metallurgical plants usuallgMe own CHP’s. So, those types of projects cowmsist
infrastructure (gas transport system) constructind are excluded from the common practice analysis
because of specific location of the HCP and sigaift distinctions from proposed JI project.

HCP is located separately from the metallurgicahpl This means that there is no direct demanthtor
coke gas excess. So, the common practice for tiypes of coke plants is a flaring of the coke gas
excess without any energy production. Exceptionthts rule is one Ukrainian coke plant - Zaporijie
Coke Plant. Plant already introduced the CHP. Tikendtions of this CHP from the proposed project
are the following: stearfiurbo Generator was introduced in December 200@. Mhin steam for the
turbine is generating in the steam boilers whiclk alaeady existed and operated on the plant siD@2.2
So, the project was not so capital intensive addhdt faced investment barrier as proposed prodees.

The facts mentioned above allow concluding thatpttogosed JI project is not common practice.

Conclusion: This JI project provides a reduction in emissiohat tis additional to any that would
otherwise occur.

Since the project scenario (see A.4.2) comparing thie baseline scenario will lead to reductionhef
electricity generation from the fossil fuels, amhogenic emissions of GHG at Ukrainian energy syste
will be reduced below those that would have ocalimethe absence of the JI project.

B.3.  Description of how the definition of the_projet boundary is applied to the_project

The project activities are limited physically byethremises of the HCP. At the same time, the sowirc
GHG emission is indirect - Ukrainian electricityidyras a result of electricity generation usingsfbs
fuels.

In the table below an overview of all emission sesrin the baseline and project scenarios prosess i
given. The all possible sources of emissions haes lchosen according to methodology ACM0012.
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Source Gas |Included/Excluded [Justification / Explanation

Electricity generation, |CO, |Included Main emission source
grid or captive source

CH, |Excluded Excluded for simplification i
accordance with ACMO0012. This |is
conservative.

N,O |Excluded Excluded for simplification in
accordance with ACMO0012. This |is
conservative.

Fossil fuel CO, |Excluded As continuation of existing situation
consumption in has been established as the baseline,
boiler for thermal fossil fuel consumption in existing
energy boiler house is excluded, becalise
only COG is used as a fuel.

CH, |Excluded Excluded fao simplification in
accordance with ACMO0012. This
conservative.

N.O [Excluded Excluded for simplification i
accordance with ACMO0012. This
conservative.

Fossil fuel CO, |Excluded There is no cogeneration plant in the
consumption in baseline scenario, so this sourcg of
cogeneration plant emissions is excluded.

CH, |Excluded Excluded for simplification in
accordance with ACM0012. This |is
conservative.

Baseline

N,O |Excluded Excluded for simplification in
accordance with ACMO0012. This |is
conservative.

Baseline emissions fronCO, (Excluded The steam wused in the flaring
generation of steam use process supplying by existing boiler
in the flaring process, it house. The fuel for the boiler hoyse
any is a COG.

CH, |Excluded Excluded for simplification in
accordance with ACMO0012. This |is
conservative.

N,O |Excluded Excluded for simplification in
accordance with ACMO0012. This |is
conservative.
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Supplemental CGO, |Included Proposed CHP has some Hj}
electr|C|ty_ electricity consumption under no
consumption. operational conditions. This is t

main source of project emissiops.
Another source is consumpti
electricity from the grid during CH
maintenance periods.

CH, |Excluded Excluded for simplification in
accordance with ACMO0012. This |is
conservative.

N,O |Excluded Excluded for simplification in
accordance with ACM0012. This |is
conservative.

Electricity  import  tqCO, |Excluded In a baseline scenario all electricjty
replace captive electricit] is imported from the grid. COG s
which was generated usi not used for the electricity
waste gas in absence production.

project activity

CH, |Excluded

N,O |Excluded

Project emissions frolCO, |Excluded Waste gas (nhamely COG) does not
cleaning of gas need any additional cleaning before
utilization in the proposed CHP.

CH, |Excluded Excluded for simplification in
accordance with ACM0012. This |is
conservative.

N,O |Excluded Excluded for simplification in
accordance with ACMO0012. This |is
conservative.

Table 8: Sources of emissions in the baseline aojgq scenarios
Baseline scenario

Baseline scenario is continuation of the existiitgasion. Thus, the source of emissions is Ukrainia
electricity grid, namely the emissions from thesibfuels combustion for the electricity generation

The following figure shows the project boundariad aources of emissions in the baseline scenario.
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GORLOVKA COKE PLANT ﬁ

COKE BATTERY

o I ]

‘ POWER GENERATING CSSEE GG’:EID
COMPANY ﬂ CLEANING \,\ ﬂ
wv
POWER FLARE UNIT BOILER HOUSE
DISTRIBUTION EEI
COMPANY
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haad
THIRD PARTY
ELECTRICITY LEGEND:
CONSUMERS
= ™= PROJECT BOUNDARY Source of Emissions:
> COKE GAS ® EMISSIONS FROM THE UKRAINIAN
POWER GENERATING SYSTEM
ZZZZ> FLUE GAS
::> STEAM
——=F ELecTROITY

"> CO2s EMISSIONS

Figure 3. Project boundaries in the baseline scamar

Project scenario

There is no combustion of auxiliary fuel to supplgste gas. Electricity is not used for cleanin@€afG
before being used for generation of electricityemproposed project activity. The project emissiare
limited by the two following sources:

* Supplemental carbon neutral electricity consumption Additional electricity will be
consumed by new equipment installed within thetBnaf the proposed CHP during operation
(e.g. pumps, funs, control system, etc.). Thistatsty is carbon neutral, because the CHP wiill
be fuelled by COG, which is flared and burnt in tvedsting boiler house in the baseline
scenario. However, auxiliary electricity consumptisould not occur in the absence of the
proposed project, so it needs to be considereagjects emissions source.

e Supplemental electricity consumption from the grid.It is planned that the CHP will be
operational 8000 hours per year and 760 hoursbeilspent for maintenance. During this time
electricity will be imported from the grid to mgdCP’s demand.
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ﬁ®

GORLOVKA COKE PLANT

POVER GENERATING
‘ COMPANY ® ﬁ ﬁ H m
haad I
POWER — CHP
DISTRIBUTION :tl
company  |FE/—
haad
THIRD PARTY
ELECTRICITY LEGEND:
CONSUMERS

== == PROJECT BOUNDARY

> COKE GAS
CZZZ> FLUE GAS
:> STEAM
—
[ —

ELECTRICITY
CO2e EMISSIONS

COKE BATTERY

1 1

COKE GAS
COOLING AND
CLEANING

Source of Emissions:

EMISSIONS FROM CONSUMPTION OF
ADDITIONAL ELECTRICITY BY THE
PROJECT

EMISSIONS FROM THE UKRAINIAN
POWER GENERATING SYSTEM

Date of completion of the baseline study: 22 Decam2®09
Name of person/entity determining the baseline:

Global Carbon B.V.
Oleg Bulany

For the contact details please refer to Annex 1.
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\ C.1. Starting date_of the project |

Starting date of the project is 25 September 2007.

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

The lifetime of equipment will be at least 30 yearbus operational lifetime of the project will B
years or 360 months.

C.3. Length of the_crediting period

Start of crediting period: 01/01/2010.
Length of crediting period: 3 years or 36 months.

Emission reductions generated after the creditergpd may be used in accordance with an appropriate
mechanism under the UNFCCC.
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| SECTION D. Monitoring plan, |

\ D.1. Description of monitoring_planchosen: \

Approved consolidated monitoring methodology ACMROConsolidated monitoring methodology for GHG esios reductions for waste gas or waste heat or
waste pressure based energy system" is used. Tiesi@mfactor for the Ukrainian electricity gridgevkloped by Global Carbon BV and accepted by TUWDSU
will be used for the baseline emissions calculation

Project scenario emissions

According to ACM0012, project emissions include ssions due to combustion of auxiliary fuel to seppént waste gas and electricity emissions due to
consumption of electricity for cleaning of gas befteing used for generation of heat/energy/eldttri

In case of the proposed project there is no auyifiael to supplement COG due to the CHP design.
The following conservative approach is used to nosrproject scenario emissions.

The proposed CHP does not requires any additio@db €leaning before fuelling the boiler, so theraasconsumption of electricity for cleaning of COG.
Additional electricity will be consumed by new epuient installed within the limits of the proposeHRCduring operation (e.g. pumps, funs, control eyst
etc.). This electricity is carbon neutral, becaGs# will be fuelled by COG, which is flared and bum the existing boiler house at the moment. Heeve
auxiliary electricity consumption would not occarthe absence of the proposed project, so it nimelds considered as a projects emissions sourteard
taking part in the calculation of the project enuss included corrections regarding measuremengraiaties.

Also, some electricity will be imported from thedyduring maintenance of the CHP.

Baseline scenario emissions

The baseline emissions would occur in the absehtegroject from the electricity imported frometgrid and would have two sources:
» Electricity consumed by HCP’s equipment, whichhia aibsence of the project would have been imp&mbedthe grid;
» Electricity supplied to the grid, which in the abse of the project would have been generated syl fo®ls power plants.

The baseline emissions will be calculated basetth@mollowing inputs:
» All electricity generated by the project from th®G is carbon neutral;

« Electricity generated by the project from the COf@ aonsumed by CHP’s auxiliaries is consideredraggt emissions.
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« Electricity generated by the project from the COt@ aonsumed by HCP’s auxiliaries apply an EF=01838,/MWh as a project reducing electricity
consumption from the grid (see Annex 2);

« Electricity generated by the project from the C@&orted to the grid and consumed by third pagjgdy an EF=0.807 tC{MWh as a project
producing electricity to the grid (see Annex 2).

All data in the calculation of the baseline enossiincludes corrections regarding measurementrizncges.

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

implementation
of the project

activity

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))

1. PE — Project| Monitoring  of | tCO, c Yearly 100% Electronic andCalculated using
Emissions in thg GHG emissiong paper the formulae in
year y in year y Section D.1.1.2

2. PE:, — Project| Monitoring  of | tCO, c Yearly 100% Electronic andCalculated using
Emissions from| GHG emissiong paper the formulae in
electricity in yeary Section D.1.1.2
consumed by
CHP’s auxiliary
equipment i in
the year y

3. EGs,y - | Monitoring  of | MWh c Yearly 100% Electronic  andCalculated using
Additional GHG emissiong paper the formulae in
electricity in yeary Section D.1.1.2
consumed in
year y as a resu
of the
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4, EL_CHPy; Plant  records| MWh Continuously 100% Electronic  and
Electricity electricity paper
consumed by counters
CHP’s auxiliary
equipment i in
the year y
5. Elgriay — | Plant records| MWh continuously 100% Electronic and
Electricity electricity paper
consumed from counters
the grid during
maintenance o
the CHP in yealt
y
6. EFcozeLy - CO2| Monitoring  of | tCO,/MWh fixed ex-ante 100% Electronic and
emission factol GHG emissions paper
for  electricity | in yeary
consumed by the
project activity
in year y
(tCO./MWh)
7. EFes - Emission| See annex 2 tCAMWh fixed ex-ante 100% Electronic  apdJkrainian  grid
factor of paper EF = 0.896
Ukrainian  grid tCO/MWh
for reducing
projects

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

Project Emissions will be estimated by the follogvfiormulas:

PE, = PE,, + PEc, , + PEq 1 porty

(Equation 1)
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where:

PE, = Project Emissions due to project activity in ylear y (tCQ);

PExry = Project activity emissions from on-site consumpbf fossil fuels by the co-generation plant{s)case they are used as supplementary fuels,odue t
non-availability of waste energy to the projecivast or due to any other reason. Not applicable.

PE:_, = Project activity emissions from on-site consupmpbf electricity for gas cleaning equipment dnestsupplementary electricity consumption.

In case of proposed project,

PE:_, = Project Emissions from electricity consumed YR auxiliary equipment and electricity consumsahf the grid during maintenance of the CHP in
yeary in the year y (tCQ

PE:=Limporty = Project activity emissions from import of eleécitly replacing captive electricity generated ie #ibsence of the project activity for Type-2 prbjec
activities. Not applicable.

PEg , =EC;; , XEFcopp (Equation 2)

With

EC,,, = Zn: EL_CHR,; +ELyy,, (Equation 3)
i=1

EFcozery = EFed (Equation 4)

where:

EGCs,,= Additional electricity consumed in year y asault of the implementation of the project actii§wWh);
EFco2ey= CO2 emission factor for electricity consumedly project activity in year y (tCGMWh);
EL_CHR),; = Electricity consumed by COG Power Plant’s aaxjliequipment i in the year y (MWh);

ELgriqy = Electricity consumed from the grid during maidace of the CHP in year y (MWh);

EF.q = Emission factor of Ukrainian grid for reducingjects (tCQ/MWh).

| D.1.1.3. Relevant data necessary for determining ¢hbaselineof anthropogenic emissions of greenhouse gases dnurces within the|
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project boundary, and how such data will be collected and archived:

ID number| Data variable Source of data Data unit Measured , (rRecording Proportion off 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.)

8. BE, — Baseline] Monitoring  of | tCO, c yearly 100% Electronic  andCalculated using
Emissions in the GHG emissiong paper the formulae in
year y in year y Section D.1.1.4

9. BEg,y - The| Monitoring  of | tCO, c yearly 100% Electronic  andCalculated using
baseline GHG emissiong paper the formulae in
emissions from in yeary Section D.1.1.4
energy generated
by project
activity  during
the yealy

10. BEgiec,y - | Monitoring  of | tCO, c yearly 100% Electronic andCalculated using
Baseline GHG emissiong paper the formulae in
emissions due to in year y Section D.1.1.4
displacement o
electricity during
the yeaty

11. ELicpy — | Plant records| MWh m continuously 100% Electronic and
Amount of | electricity paper
electricity counters
consumed by
HCP’s
equipment,
which in the
absence of the
project  would
have been
imported  from
the grid
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12.

EI-grid,y -
Amount of
electricity
supplying to the
grid, which in
the absence o
the project
would have beer
generated by
fossil fuels
power plants

Plant records
electricity
counters

MWh

continuously

100%

Electronic  ar
paper

13.

feap - Energy that
would have beer
produced in
project year Y|
using COG
generated in bas
year expresse
as a fraction of
total energy|
produced using
COG inyeary

See annex 2

Non-dimension

yearly

100%

Eleatronand
paper

This factor hag
been include
according to
ACMO0012

14.

QCOG,BL -
Amount of COG

generated prio
to the start of the
proposed project

See annex 2

nn

fixed ex-ante

100%

Electronic and

paper

15.

QCOG,y — Amount
of COG
generated during

year y

)

Plant records

nm

yearly

100%

Electronic an
paper

16.

EFcq - Emission
factor of
Ukrainian  grid
for reducing

projects

See annex 2

tCAMWh

fixed ex-ante

100%

Electronic and

paper
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17. EFRyoq - Emission| See annex 2 tCAMWh c fixed ex-ante 100% Electronic and
factor of paper

Ukrainian  grid
for  producing
projects

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

Baseline Emissions will be estimated by the follagvformulas:

BE, = BEg,, + BE, (Equation 5)

with

BEEn,y = BEElec,y + BETher,y* (Equation 6)

BEElec,y = fcap X fwcm X (ELHCP,y X EFred + ELgrid,y X EFprod) (Equation 7)
- Qcoc,eL (Equation 8)

cap
QCOG, y

where:

BE, = Baseline Emissions in year y (t©

BEg,,= The baseline emissions from energy generateddygagt activity during the year(tCO,);

BE;sy = Baseline emissions from steam generation, if asyg fossil fuel that would have been used fmirfig the waste gas in absence of the projectigcti
This is relevant for those project activities whréhe baseline steam is used to flare the wasteNot applicabfe

BEgc,, = Baseline emissions due to displacement of edetgtduring the yeay (tCO,);

BEmnery = Baseline emissions from thermal energy (dueetat lgeneration by element process) during the weamount of the thermal energy in the baseline

scenario equal to the amount of the thermal engeggration in the project scenario, so it is negtkc

% In the baseline scenario, as well as in a prajeenario, steam for the COG flaring is generatn@B®G combustion. Amount of steam for the flaringgpses in the project
scenario is much less then in the baseline, socibiservative.
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feap= ENergy that would have been produced in projeat y, using COG generated in base year expressadraction of total energy produced using COG in
year y. Method of calculation has been chosen basdde Method-2 of the ACM0012;

Qcoc.s.= Amount of COG generated prior to the start ofgh@posed project (nth More detailed described in Annex 2;

Qcocy= Amount of COG generated during year y tiim

fwem = Fraction of total electricity generated by theject activity using waste energy. This fractisnli because electricity generation is purely frae af
waste energy.

ELnce,y = Amount of electricity consumed by HCP’s equipmeavhich in the absence of the project would haserbimported from the gridwh);

ELgiq,y = Amount of electricity supplying to the grid, vehiin the absence of the project would have bearrgéed by fossil fuels power plants (MWh);

EF.q = Emission factor of Ukrainian grid for reducingects (tCQ/MWh);

EF,0a = Emission factor of Ukrainian grid for producipgpjects (tCQMWh).

| D. 1.2. Option 2 — Direct monitoringof emission reductions from the projec{values should be consistent with those in secti@n):

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 , (rRecording Proportion off 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.)

Not applicable

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

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

No leakages are applicable under methodology ACNM001

D.1.3.1. If applicable, please describe the dataa information that will be collected in order to monitor leakage effects of the project
ID number| Data variable Source of data Data unit Measured , (rRecording Proportion off How will the | Comment
(Please use calculated (c), frequency data to be data be
numbers to ease estimated (e) monitored archived?
Cross- (electronic/
referencing  to paper)
D.2))

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

Not applicable.

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

The annual emission reductions are calculatedl@svi

ER, = BE, -PE, (Equation 9)
where:

ER, = Emissions reductions of the JI project in ye@G0,);

BE, = Baseline Emission in year y (tgO

PE, = Project Emission in year y (tGDD

information on the environmental impacts of the prgect:

Collection and archiving of the information on #evironmental impacts of the project will be dorsedd on the approved EIA in accordance of the Pady
legislation (see Section F.1).
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D.2. Quality control (QC) and quality assurance (QA procedures undertaken for data monitored:

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

ID number)

1-3 Low These data are a calculation of project emissions

4-5 1% The electricity meters will be calibrated ac@ogdo the host Party’s legislation
6-7 Low This is a fixed ex-ante value

8-10 Low These data are a calculation of baseline emissions

11 1% The electricity meters will be calibrated ac@ogdo the host Party’s legislation
12 1% The electricity meters will be calibrated ac@ogdo the host Party’s legislation
13 low These data are results of ratio calculations

14 Low This is fixed ex-ante value

15 1% The COG meters will be calibrated accordindhtohiost Party’s legislation
16-17 Low This is fixed ex-ante value

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

For monitoring, collection, registration, visualipen, archiving, reporting of the monitored datew geriodical checking of the measurement devibes t
measurement team from Chief Energy’s Departmenti@n@hief Mr Zatochniy are responsible. A detaiktducture of the team and team members will be
established in the Monitoring Manual prior to iaitand first verification. The principle structyseesents on the following flow-chart:
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Chief of the Heat
and Power
Department Mr

Zatochniy

|

Heat and Power Department

l- Monitored Data |
------- | 1= 1 - oo
I COG I 1 Electricity !
I Produced | ! Produced by ,
| byHcp ! ! CHP !
1 Electricity : Electricity : 1 Electricity
I Supplied to 1 I Consumed 1 I Consumed |
| the Grid | | byHCP | | byCHP |
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| D.4. Name of person(s)/entity(ies) establishing thmonitoring_plan:

Name of person/entity determining the monitoringnpl
Global Carbon B.V.

Oleg Bulany

For the contact details please refer to Annex 1.

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



\{@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 ovice
N ~
Joint Implementation Supervisory Committee page 35

\ SECTION E. Estimation of greenhouse gas emissiondactions

Table 16: Estimated baseline emissions after tieeiting period

\ E.1. Estimated projectemissions:
2010 2011 2012 Total
Project emissions during the crediting period | [tCO2/yr] 12 114 12 114 12143 36371
Table 9: Estimated project emissions during thealitheg period
2013-2020 Total
Project emissions after the crediting period | [tCO2/yr] 96 970 96 970
Table 10: Estimated project emissions after thelitireg period
E.2. Estimated leakage
2010 2011 2012 Total
Leakage during the crediting period | [tCO2/yr] 0 0 0 0
Table 11: Estimated leakage during the creditingque
2013-2020 Total
Leakage after the crediting period | [tCO2/yr] 0 0
Table 12: Estimated leakage after the creditingiqubr
E.3. ThesumofE.1. and E.2.:
2010 2011 2012 Total
Project emissions during the crediting period | [tCO2/yr] 12 114 12 114 12143 36371
Table 13: Estimated total project emissions dutimg crediting period
2013-2020 Total
Project emissions after the crediting period | [tCO2/yr] 96 970 96 970
Table 14: Estimated total project emissions after ¢rediting period
E.4. Estimated baselineemissions:
2010 2011 2012 Total
Baseline emissions during the crediting period [tCO2/yr] 70 377 70 377 7056p 211 318
Table 15: Estimated baseline emissions during tkediting period
2013-2020 Total
Baseline emissions after the crediting period | [tCO2/yr] 563 393 563 393
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\ E.5. Difference between E.4. and E.3. representirige emission reductions of the project

2010 2011 2012 Total

Emission reduction during the crediting
period el 58 263 58 263 58 42D 174 947

Table 17: Estimated emission reduction during tresliting period

2013-2020 Total
466 423| 466 423

Emission reduction after the crediting period | [tCO2/yr]

Table 18: Estimated emission reduction after thedliting period

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

YEAR Estimated | Estimated | Estimated Estimated
Project Leakage Baseline Emissions
Emissions | (tonnes CO2 Emissions Reductions
(tonnes CQ| Equivalent)| (tonnes CQ| (tonnes CQ
Equivalent) Equivalent)| Equivalent)
2010 12 114 0 70 377 58 263
2011 12 114 0 70 377 58 263
2012 12 143 0 70 565 58 422
Total 36 371 0 211 318 174 947
(tonnes CQ
Equivalent)

Table 19: Estimated balance of emissions undeptbposed project over the crediting period

YEAR Estimated | Estimated | Estimated Estimated
Project Leakage Baseline Emissions
Emissions | (tonnes CO2 Emissions Reductions
(tonnes CQ| Equivalent)| (tonnes CQ| (tonnes CQ
Equivalent) Equivalent)| Equivalent)
2013 12 114 0 70 377 58 263
2014 12 114 0 70 377 58 263
2015 12 114 0 70 377 58 263
2016 12 143 0 70 565 58 422
2017 12 114 0 70 377 58 263
2018 12 114 0 70 377 58 263
2019 12 114 0 70 377 58 263
2020 12 143 0 70 565 58 422
Total 96 970 0 563 393 466 423
(tonnes CQ
Equivalent)

Table 20: Estimated balance of emissions undeptbposed project after the crediting period
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SECTION F. Environmental impacts

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

According to Ukrainian legislation, an Environmdritapact Assessment (EIA), as a part of the project
design documents, has been done for the proposgetpand approved by local authority. Analysis of
this document shows that introduction of the CHH téve a lot of positive environmental effects.
Among others the following:

» Decreasing of the CO concentration in the flue gadehe coke battery;

e Afterburning of the Hand GH,;

* Decreasing of the solid carbonaceous up to 75%.
According to calculations made in EIA, emissionsaofpollutants will be reduce up to 1300 tones per
year after start up of the CHP. Construction of pheposed CHP will be done at the premises of HCP
and does not require any felling of the green plon.
Extracts of important sections of EIA will be aaile to the AIE by request.
As it could be seen from EIA proposed project wilprove environmental conditions in the regionjtso
has positive transboundary effect.

Not applicable.
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| SECTION G. Stakeholders comments |

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

In accordance with Ukrainian legislation, HCP hamsulted the regional authority to obtain the

necessary approvals for construction of the CHPstdkeholder consultation is required by Host Party
for JI project. Stakeholder comments will be gagldeduring one month after publication of this POID a

UNFCCC website in the frame of determination preces
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Annex 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS

Organisation: ISTEK LLC
Street/P.O.Box: Mayska str.
Building: 66

City: Donetsk
State/Region:

Postal code: 83028
Country: Ukraine

Phone: +38 062 3323996
Fax: +38 062 3323997
E-mail:

URL:

Represented by:

Title:

Salutation:

Last name: Pilipenko
Middle name: Pavlovich

First name: Vladimir
Department:

Phone (direct):

Fax (direct):

Mobile: +380503680480

Personal e-mail:

vlad@gchz.com.ua

Organisation:

Global Carbon BV

Street/P.O.Box:

Niasstraat 1

Building:

City: Utrecht

State/Region:

Postal code: 3531 WR

Country: Netherlands

Phone: +31 30 850 6724

Fax: +31 70 891 0791

E-mail: info@global-carbon.com
URL: www.global-carbon.com
Represented by:

Title:

Salutation:

Last Name: Bulany

Middle Name:

First Name: Oleg

Department:

Phone (direct): +380442720819

Fax (direct): +380442720810

Mobile: +380674493541

Personal e-mail:

bulany@global-carbon.com
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Annex 2

BASELINE INFORMATION

The coke production was restarted on HCP on 13 ibkee 2005. The plant is currently operating one

coke battery, which is consisting of 57 ovens, alhgupply facilities. The design capacity of thake

battery is 466 000 tonnes per year of coke withreétsture content. The following table presents dasi

materials and energy resources flow on the sité@P.

INDEX U/M 2006 2007
coke production (6% moisture content) t 298 276 417 300
coke oven gas production Am 1194034170 170 798 68(Q
coke oven gas consumption on the oven battery ® nm 60 288 560 87 584 660
coke oven gas consumption on the boiler *nm 8339450 22414 620
coke oven gas consumption on the garage-defro stlng3 0 280 800
unit nm

coke oven gas consumption on the flare *nm 50775400 60518 600
Natural gas consumption on boiler Him 2 458 360 0
electricity consumption MWh 8 036,305 10 103,279
service water consumption °m 598 098 489 040
feed water consumption *m 89 672 133 087
Steam production Gecal 52 218 93 537

Table A2.1. Energy resources consumption.

As it could be seen from the table the year 2006 spent for adjusting and tune up of facilitiesafTis
why the level of design capacity of the coke batigas almost reached only in 2007. Natural gas was
consumed until the May 2006, because the existirigihouse, was switched to the fuelling by COG in
the May of 2006.

According to ACM0012, calculation of the baselimersario emissions from the electricity (see Equmatio
4, section D) should take into account amount oftevayas produced in the year y (see Equation 4,
section D). This factor is expressed as:

o = QCOG,BL , (Equation 1)
QCOG,y
with
COGprod x LD xOVNxTIME E on 2)
= uation
'coG,BL CF q
where:

fcap = Energy that would have been produced in projecry using COG generated in base year
expressed as a fraction of total energy produciedy @3OG in year y;

Qcoc.s.= Amount of COG generated prior to the start ofgheposed project (nfh

Qcoc,y= Amount of COG generated during year y fiim

COG,oq = specific coke oven gas productior’/t

LD = One oven load by dry coal blend (t);

OVN = Amount of ovens (pc);

CP = Design coking period (h);
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TIME = Annual working period (h).

Qcos,yis a value measured every project year.

QcocsLis a fixed ex ante value and determined below bagsdtie coke battery designed values.
For type of coke ovens, installed at HCP, desigréQ®oduction capacity is 320%hof dry coal blend
(furnace charge). Design amount of COG, calculagskd on this parameter is present in the following

table.
INDEX UM Value
COG,0q = Specific coke oven gas production %/nof dry coal blend 32(
LD = One oven load by dry coal blend t 17.6
OVN = Amount of ovens pc 5
CP = Design coking period h 15
TIME = Annual working period h 8 76D
Qcoe,_BL = Maximum amount of COG generated in a , 187 478 016
baseline year nm

Table A2.2. Annual design production of COG.
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Standardized emission factors for the Ukrainian eletricity grid

Introduction

Many Joint Implementation (JI) projects have anacipn the CQemissions of the regional or national

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

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

national grid in case of:

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

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

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

So far most JI projects in EIT, including Ukraim@yve 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 apprasaleneric and does not take into account
specific local circumstances. Therefore in recasdry 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 digecircumstances of Ukraine into account. The
following baseline study establishes a new elatyrigrid baseline for Ukraine for both producing Jl
projects and reducing JI projects.

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

« The “Guidance on criteria for baseline setting amohitoring” for JlI projects, issued by the Joint
Implementation Supervisory Commitfee

« The “Operational Guidelines for the Project Desigacument”, further referred to as ERUPT
approach or baselirfg

* The approved CDM methodology ACMO0002 “Consolidatedseline methodology for grid-
connected electricity generation from renewablezsi®;

« Specific circumstances for Ukraine as describedvbel

ERUPT

The ERUPT baseline was based on the following rpairciples:

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

* Inclusion of grid losses for reducing JI projects;

* An assumption that all fossil fuel power plants @perating on the margin and in the period of 2000-
2030 all fossil fuel power plants will gradually iseh to natural gas.

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

Calorific Value (NCV) of coals was not determinedinstallation level but was taken from IPCC defaul

values. Furthermore the IEA data included elegyridata until 2002 only. ERUPT assumes that Ukraine

would switch all its fossil-fuel plant from coal teatural gas. In Ukraine such an assumption is

unrealistic as the tendency is currently in theasite direction.

* Guidance on criteria for baseline setting and mewimg, version 01, Joint Implementation Superwsor
Committee, ji.unfccc.int

® Operational Guidelines for Project Design Docursestt Joint Implementation Projects. Ministry of Bomic
Affairs of the Netherlands, May 2004

® Consolidated baseline methodology for grid-cone@etlectricity generation from renewable sourcession 06,
19 May 2006, cdm.unfccc.int
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ACMO0002

The ACMO0002 methodology was developed in the camé&xXCDM 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 resulteof2AM project activity construction of new poweais

is avoided. This approach is valid in electricitsidg in which the installed generating capacity is
increasing, which is mostly the case in developoagintries. However, the Ukrainian grid has a
significant overcapacity and many power plantsedtiger operating below capacity or have been moth-
balled.

Nuclear is providing the base load in Ukraine

In Ukraine nuclear power plants are providing thséload of the electricity in Ukraine. To reduce t
dependence on imported fuel the nuclear power plkarg running at maximum capacity where possible.
In the past five years nuclear power plants proeideost 50% of the total electricity:

Year 2001 2002 2003 2004 2005
Share of AES 44% 45% 45% 48% 48%

Table 21: Share of nuclear power plant in the arralectricity generation

All other power stations are operating on the nrarghis includes hydro power plants which is shaw 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 22: Electricity demand in Ukraine on 31 Ma2®05

Development of the Ukrainian electricity sector

The National Energy Strategets the approach for the overall energy compleilvaine and the
electricity sector in particular. The main prioriey Ukraine is to reduce the dependence of imported
fossil fuels. The strategy sets the following pties™:

* increased use of local coal as a fuel;

e construction of the new nuclear power plants;

« energy efficiency and energy saving.

Due to the sharp increase of imported natural gasga gradual switch from natural gas to coahat
power plants is planned in the nearest future. idkrgpossesses a large overcapacity of the fossil-
powered plants of which many are mothballed. Tmasth-balled plants might be connected to the grid
in case of growing demand.

" 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/doccatal@EgfcurrDir=50505
° Energy Strategy of Ukraine for the Period untiB@0section 16.1, page 127.
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In the table below the installed capacity and ltador 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 23: Installed capacity in Ukraine in 2084

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

In the table below the peak load of the years 2@0D5 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 24: 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. Theredsnaclear 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 foresedaiblee (before 2012j.

Latest nuclear additions (since 1991):

e Zaporizhzhya NPP unit 6, capacity 1 GW, commisgionel995;
* Rivne NPP unit 4, capacity 1 GW, commissioned 640

¢ Khmelnitsky NPP unit 2, capacity 1 GW, commissione@004.

Nuclear power plants under planning or at earlgestaf construction:
e South Ukraine NPP one additional unit, capacity\¥;G
« Khmelnitsky NPP two additional units, capacity 1 @ath.

Approach chosen

In the selected approach of the new Ukrainian baséhe BM is not a valid parameter. Strictly appdy
BM in accordance with ACM0002 would result in a BNizero as the latest additions to the Ukrainian
grid were nuclear power plants. Therefore applBijtaking past additions to the Ukrainian grid webul
result in an unrealistic and distorted picture k¢ €mission factor of the Ukrainian grid. Thereftire
Operating Margin only will be used to develop tlséline in Ukraine.

1% Source: Ukraine Energy Policy Review. OECD/IEA[i®&006. p. 272, table 8.1
1 Source: Ukraine Energy Policy Review. OECD/IEA[i®2006. p. 269
12 Ministry of Energy, letter dated 11 January 2007

13 http://www.xaec.org.ua/index-ua.html
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The following assumptions from ACMO0002 will be aiepl:

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

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

3) Electricity exports are not accounted separatetiaar 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 25: Imports and exports balance in Ukrdfne

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

Therefore, the simple OM approach is used to caleuhe grid emission factor. In Ukraine the lovgtco
must-run power plants are nuclear power statiohsirfotal contribution to the electricity produartiis
below 50% of the total electricity production. Tieenaining power plants, all being the fossil-fukers
and hydro power plants, are used to calculate ithel& 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 26: Share of power plants in the annual eleity generation of Ukrain®

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

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

Z F.,,[COEF,
EFR,, , = (Equation 10)

Y
> GEN,,

Where:
Fijy is the amount of fuel (in a mass or volume unit) consumed by relevantgrasourceg 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 importsheogrid;

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

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

The CO2 emission coefficie@OEFR is obtained as:

COEF, = NCV [EF.,; [OXID, (Equation 11)

Where:

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

EFcoz; is the CO2 emission factor per unit of energy effilreli.

Individual data for power generation and fuel prtips was obtained from the individual power pl&hts
The majority of the electricity (up to 95%) is geamted centrally and therefore the data is
comprehensivé.

The Net Calorific Value (NCV) of fossil fuel canaifige considerably, in particular when using coal.
Therefore the local NCV values of individual povpdaints for natural gas and coal were used. Foryheav
fuel oil, the IPCC® default NCV was used. Local G@mission factors for all types of fuels were taken
for the purposes of the calculations and Ukraimigidation 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.

Reducing JI projects
The Simple OM is applicable for additional eledtyigoroduction delivered to the grid as a resultrf
project (producing JI projects). However, reduchgprojects also reduce grid losses. For examgdk a

7 «“Overview of data on electrical power plants inreike 2001 - 2005, Ministry of Fuel and Energyliraine,
31 October 2006 and 16 November 2006.

'8 The data for small units (usually categorizechia Wkrainian statistics as ‘CHPs and others’) &teced and was
not always available. As it was rather unrealisticcollect the comprehensive data from each sncallespower

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

purpose of simplicity it was considered that ak #lectricity generated by the small power plaras the same
average emission factor obtained.

191PCC 1996. Revised guidelines for national greesbayas inventories.
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project reduces on-site electricikpnsumptiorwith 100,000 MWh and the losses in the grid aré10

This means that the actual reduction in electripityductionis 111,111 MWh. Therefore a reduction of
these grid losses should be taken into accounteiducing JI projects to calculate the actual emirssi

reductions.

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

Year Technical losseg 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 27: Grid losses in Ukraif®

As one can see grid losses are divided into teahfosses and non-technical losses. For the purpose
estimating the EF only technical losSeare taken into account. As can been seen inabie the
technical grid losses are decreasing. The averagease of grid losses in this period was 0.275P6 pe
annum. Extrapolating these decreasing losses t@ &&xults 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 amohitoring” for JI projects requires baselines @ b

conservative. The following measures have beemntéd adhere to this guidance and to be conseevativ

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

« Hydro power plants have been included in the OMs T$hconservative;

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

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

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

Conclusion

An average C@emission factor was calculated based on the y&@08-2005. The proposed baseline
factors is based on the average constituting a fereission factor of the Ukrainian grid for theipdrof
2006-2012. Both baseline factors are calculatenbusie formulae below:

20 «“Overview of data on electrical power plants inrike 2001 - 2005%, Ministry of Fuel and Energyliraine,
31 October 2006 and 16 November 2006.

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

22 “Qverview 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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EFgrid,producedy = EFOM,y (Equation 12)
and
EF,
EF = —9d.producedy (Equation 13)
grid ,reducedy
1-loss,q

Where:
EFgrid,produced,y 1S the emission factor for JI projects supplyingditidnal electricity to the grid

(tCO2/MWh);

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

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

l0SSyrig 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.y 0.807
JI projects reducing electricity  ER reduced,y 0.896

Table 28: Emission Factors for the Ukrainian grid(s - 2012

Monitoring

This baseline requires the monitoring of the follogyparameters:

» Electricity produced by the project and deliveredhe grid in year y (in MWh);
* Electricity consumption reduced by the project@ay(in MWh);

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

The baseline emissions are calculated as follows:

BEy = EFgrid,producedyXELproducedy + EFgrid,reducedyX(ELreducedy + ELtonsumecy) (Equation 14)

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 dpydthe project in year y (MWh);
EFgridrequceay 1S the emission factor of reducing projects (tCOX/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 fopémmd 2006 — 2012) or ex-post. In case an ex-post

baseline is chosen the data of the Ukrainian gaxeho be obtained of the year in which the emmssio

reductions are being claimed. Monitoring will hdeebe done in accordance with the monitoring plan o

ACMO0002 with the following exceptions:

e the Monitoring Plan should also include monitorafghe grid losses in year y;

e power plants at which JI projects take place shbeléxcluded. Such a JI project should have been
approved by Ukraine and have been determined \caredited Independent Entity.
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Ukraine - Assessment of new calculation of CEF

Choose certainty.
Introduction e
Many Joint Implementation (JI) prejects have an impact on the CO: 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 COzemission 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 kih is crudial.

Objective

Global Carbon B.V. is one of the pioneers developing JI projects in Ukraine who  pae: 17022007
has developed a baseline approach for determining the Ukrainian grid factor.

The approach is implied from the approved CDM methodology ACMO002. ?gug'z;;ii,

The team of Carbon Management Service (CMS) of TUV SUD Industrie Senvice

GmbH with its accredited certification bedy “Climate and Energy” has been or-

dered to verify the developed approach and the calculated grid factor. This document consists of
4P

Once an approach is agreed it should be used for calculating the grid by using Pa:ji”

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-

Excerpls from this document may

veloped in the Ukraine. unly be reproduced andusefor
advertising puposes wih the
express witlen approval of

Scope UM SUD e Service GrrbH

The baseline appl’O@Ch to which this confirmation is referring is attached. The

The tesi resulls ref Cl
confirmation includes the inherent approach if the algorithms are developed rea-  oheut mintet
sonable and from a technical point of view correct. Furthermore the venfied the

Supenvsory Board TV SUD Incustrie H
Dr. Axel Stepken (Chairman) Carbon Mana gemefl Ssoncers
Board of Menagemert Telefon +49 89 5791.0 Weslendslrasseli ,’:f"; | j
Headauarters: Munich Dr. Manired Bayerlein (Spokesman) Telefax $0626 Munich '
Trade Register: Munich HRB 96 869 Dr. Udo Hebel www tuev-sued.de Germany
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Qurreference/Date: IS-USC-MUC) 117 08 2007

Industrie Service
origin of the data. The team consists of:
= Werner Betzenbichler (Head of the certification Body “Climate and Energy’),
o Thomas Kleiser (Head of division JI/CDM, GHG-Auditor and Project Manager)
o Markus Knodlseder (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. Knadlseder assessed the calculation model
whereas Mr. Knodlseder 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
alse 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 method, developed baseline study (see attachment), applied data
and written confirmation from 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 apprcach 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

GHG-Auditor and Project Manager

Energy” and Carbon Management Service
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Annex 3
MONITORING PLAN

For the monitoring plan please refer to sectiorf his PDD.
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