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\ SECTION A. General description of the project |

\ A.l. Title of the project: |

Utilization of coke gas with electricity generatiby two 6 MWe CHP at “ZaporozhCox Plant”.
Sectoral scope: 1
Version of the document: 1.1.1.

Date of the document: 24 December 2009.

\ A.2.  Description of the project |

The project proposes to make use of excess coke gag (COG) to generate electricity by two new
steam turbine generators, replacing power currdsging sourced from the national grid. This will be
introduced in parallel with improved automated @sx control systems that will increase the efficyen
of the use of the power, further still reducingttfeqjuired from the national grid.

Ukraine is one of the most energy intensive coastin the world. In Ukraine the primary energy
consumption has been fairly stable from 2004 u@@07, with about 79% of the total energy
consumption being produced from fossil fuels suglt@al, oil, and natural gas. Ukraine’s overalf-sel

sufficiency in fossil fuels is less than 50 %, magbeof 10-15% from oil 20 - 25% from gas, and 80 -
85% from coal.

Coke production is an energy intensive process,tomee of dry blast furnace coke requires about 3.7
GJ (0.89 Gcal) of energy. However, the coke oves (20G) produced in the coke battery as a by-
product is suitable for energy production. The camnpractise in the Former Soviet Union (FSU)
countries is using COG to produce heat/steam.

From the year 2000, steam was produced at the @apGox Plant (ZCP) using two boilers, each with a
capacity of 75 t/h, Before 2000, the required stemas imported from a neighbouring steel plant,
ZaporozhStal, in return for some of the excess GlaxE could not be consumed by ZCP internally. The
excess COG was used by ZaporozhStal as a suppménl (the main fuel being natural gas).

The two ZCP boilers generate steam with a pressuB5 kgf/smi and temperature of approximately
440°C. These parameters are excess for the techcalmeeds of the project. To reduce the pressure
and temperature, three PRDS (pressure-reducingesuperheating stations) units are used. PRDS work
by cooling and depressurization of superheatedrstgaintroducing water. The output is steam with a
pressure of 5,0-5,5 kgf/Srand temperature of 300°C. This is a common pradaticcSU countries.

In 2004, the management of ZCP decided to furtin@raove the existing scheme, by implementing units
which would generate electricity from the excessgderature and pressure reduced by the PRDS’s. This
electricity will be used for ZCP’s energy consumieguipment and therefore will substitute energy
purchased from the Ukrainian distribution netwdrke design documents were completed by 2004 and
after a short consideration in January 2005 thepamy approved the project.

It should be noted that there are no reasons, diagnegislative, etc. that obliges ZCP to undegtéhis
project, and there is no legislation against ttoppsed project activity.
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As it shown in Section B, the most probable scenaiich would have been taken place without the
project is a continuation of existing practicethis scenario electricity will continue to be impeat from

the grid. The COG available for the energy produrctivould be flared and burnt in the existing boiler
house without electricity generation. PRDS woull be used for correction of the steam parameters,
with some of the COG being delivered for externahsumers (Zaporozhstal) as a fuel, for heat
generation.

The proposed technology will cover approximatel96/6f ZCP electricity needs, therefore all electyici
generated will be consumed onsite.

\ A.3. Project participants:

Table A.3.1 - Project participants

Kindly indicate if the
Party involved Legal entity p_rg_Le_c_t _participant Party myolved Wlshes_ to
(as applicable) be considered as project
participant(Yes/No)
Ukraine (Host party) “ZaporozhCox Plant” No
Netherlands Global Carbon BV No

ZaporozhCox Plant is the project host. Global CaB¥ is developer of this JI project.

\ A.4.  Technical description of the_project |

\ A.4.1. Location of the project |

Premises of the ZaporozhCox Plant

Ukraine

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

Zaporizhya region

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

City of Zaporizhya
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A.4.1.4. Detail of physical location, including iformation allowing the unique
identification of the project (maximum one page):
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Figure A.4.1. Map of Ukraine and location of the diy of Zaporizhya.

The address and detailed contact information arengin Annex 1.

A.4.2. Technology(ies) to be employed, or measuresperations or actions to be
implemented by the_project

The installation of two turbines, one backpressame one condensing, each generating 6 MWh of
electricity with simultaneous steam generationhwitessure of 5 — 5.5 kgf/4mand temperature of
300°C.

The installation of the backpressure turbine waspeted in February 2008 as it stated in the rekevan
commissioning act. The completion of the condengunigine, is expected at the end of 2009.

The turbines will be installed at site of ZaporoplkGn the new turbine workshop. All necessary
peripheries, including automation system, are uhetliin the project activity. The project also irzs
the modernization of the power-supply system.

All technical staff working with new turbine havéet necessary permission and have successfully
completed relevant training.
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A.4.3. Brief explanation of how the anthropogenic emissia of greenhouse gases hy
sources are to be reduced by the proposed JI_projeancluding why the emission reductions would
not occur in the absence of the proposed projectaking into account national and/or sectoral
policies and circumstances:

The anthropogenic emission of greenhouse gasedeviteduced by replacing fossil fuel generated by
Ukrainian power plants with power generated frora tivo turbines, described above, using excess
temperature and pressure from the steam produckdssociated energy efficiency actions.

In the absence of this project, the plant will comé¢ to use power from the Ukrainian power plants
which is generated from fossil fuels.

The implementation schedule is shown in the diagvalow:

Projectdesigning -

Decision making I

Preparation works

Installation of backpressure turbine

Preparation works

Installation of condensing turbine

01/01/2004

31/03/2004 T
29/06/2004 T
27/09/2004 +
26/12/2004 T
26/03/2005 T
24/06/2005 T
22/09/2005 T
21/12/2005
21/03/2006 T
19/06/2006 T
17/09/2006 T
16/12/2006 T
16/03/2007 T
14/06/2007 T
12/09/2007 T
11/12/2007 T
10/03/2008 T
08/06/2008 =+
06/09/2008 T
05/12/2008
05/03/2009 T
03/06/2009 T
01/09/2009

30/11/2009

28/02/2010

29/05/2010

Figure A.4.2. Implementation schedule diagram.

For more information please see Section B.

Table A.4.1 - Estimated amount of emission reductits over the crediting period

Years
Length of the crediting period 59 months
Estimate of annual emission reductions in
Year .
tonnes of CO2 equiv.
Year 2008 38,596
Year 2009 38,749
Year 2010 49,038
Year 2011 64,815
Year 2012 64,815
Total estimated emission reductions over the perig
within which emission reduction unigse to be 256,013

earned (tonnes of G@quiv.)

Annual average of estimated emission reductions
the crediting period/period 51,203
(tonnes of CO2 equiv.)
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Table A.4.2 - Estimated amount of emission reductits after the crediting period

Years
Period after 2012, for which emission reductiores al
estimated
Estimate of annual emission reductions in
Year .
tonnes of CO2 equiv.
Year 2013 64,815
Year 2014 64,815
Year 2015 64,815
Year 2016 64,815
Year 2017 64,815
Year 2018 64,815
Year 2019 64,815
Year 2020 64,815
Total estimated emission reductions over the perio 518520
indicated (tonnes of CQequiv.) '

A.5.  Project approval by the Parties involved |

The Project Idea Note was submitted for reviewhi® National Environmental Investment Agency of
Ukraine. A Letter of Endorsement (LoE) # 912/23j7 the proposed project was issued 12 August 2009.
Due to the Netherlands legislation, no LoE from etherlands is needed. After AIE has completed the
determination report, the PDD and the Determinatieport will be presented to the National
Environmental Investment Agency of Ukraine to obtai Letter of Approval from Ukraine and the
Netherlands.
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SECTION B. Baseline |

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

In accordance with the paragraph 24 of the “Guidamt criteria for baseline setting and monitoring”,
Version 02, the project developer proposes the identificatidra baseline scenario by listing and
describing plausible future scenarios on the bakisonservative assumptions and selecting the most
plausible one.

For the emission reduction calculation and monitpriproject developer proposes using a Jl specific
approach in accordance with the JI Guidance orefaifor Baseline Setting and Monitoring, Version
02'. No approved CDM methodologies are used. All infation concerning the methodological
approach for the emissions reduction calculatiamseh is given bellow in section B.1. All informatio
concerning methodological approach for monitorifigmissions reduction is given in section D.

The baseline scenario has been identified as tts¢ plausible scenario from all realistic and créalib
alternatives. All identified alternatives are ltend described below.

1. Alternative “Implementation of the Coke Oven Gas CHP withduhdentive”.

In this scenario a CHP (Combined Heat and Powdlbeiconstructed on the site of the ZCP. The main
revenue will come reducing the electricity imporfezm the grid.

No additional revenue from generating and sellifJJE will be earned. This alternative is identiaal t
the proposed Jl project activity, however withdw 1 incentive.

As it is shown in the investment analyze belows dternative is not realistic, because it is matsfble
without JI revenue. Therefore, this alternative nahbe considered as a baseline.

2. Alternative “Continuation of the existing situation”.

In this scenario the required electricity will begdorted from the grid. COG available for the energy
production will be flared and burnt in the existingiler house without electricity generation. THeDS

will be used to correct the steam parameters. Agiaghe COG will be delivered to external consusner
as a fuel, for heat generation. No additional reeefrom the sale of ERUs will be earned. Technical
conditions of all existing equipment allow to wakleast until to 2020.

This scenario can continue at least until the dr2gD&2 as there is no need to replace the existiigr
house. This alternative is the most realistic aamllze considering as a baseline scenario.

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

In this scenario the required electricity will bagdorted from the grid. A new boiler house with régh
capacity will be constructed. COG currently flaiacthe old boiler house, will be directed to thevne
boiler(s). Steam will be used on site (as it is hpawd sold to the external consumers. In additothée
new boiler house, steam and condensate pipelineddéonal consumers should be constructed.

! http://ji.unfccc.int/Ref/Documents/Baseline settingd monitoring.pdf
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This alternative can be considered rather as athgpoal case, as there is no evidence that swah pl

exists. The construction of additional boilers witigher capacity (more than 85 t/h), and the
construction of the steam and condensate pipelinesternal consumers, if they could be found, \@oul

be complicated and expensive, and will not be awmrsd by the plan. Therefore, this alternative oann

be considered as a baseline.

Consistency with mandatory applicable laws and redations

All the alternatives defined above are compliarihwiational laws and regulations.

Therefore, the only possible scenario for the basek is Alternative 2 “Continuation of the existing
situation”.

Theoretical description of the approach chosen fobaseline setting.
The main principles of the JI specific approach loamescribed by the following positions:

1. Setting of the baseline should be based on real (gadject scenario), obtained during the years
before and after the project realization.

2. Estimated values of the key parameters under thjeqiractivity should be based on the project
owner’s forecasts.

3. The proposed project should concerns electricibegation only, as a part of combined heat and
power production cycle.

4. The proposed project should have no influence erl®G production level. Therefore, amount
of COG for the project scenario and for the baseticenario can be assumed to be the same for
each year.

5. In general, proposed project should have no inftaean_technological heat/steam demand level
Both turbines under the project can be considewbdtgutions of the PRDS units that were used
for correction of the steam parameters. Howevamesdifferences can be considered in heat
generatiorlevel due to principle of operation of the condeggurbine, as appropriate.

6. All significant leakages should be taking into ddesation.

7. The project implementation can result in an inaeeas electricity consumption due to the
installation of the new equipment or modernizatiba existing one. However, this electricity
can be considered as carbon neutral, becausgeherated from the waste heat.

8. The reduction of GHG emissions should be due tdtiaddl electricity generated with the same
level of heat production with respect to the baseticenario. Therefore, the amount of emission
reduction can be calculated based on the monitatatg of the electricity generated by the
project.

In formulas, the proposed approach can be desctiiteefibllowing way:

BE, = (EGgyppry — EC )xEF_,, , where (B.1.1)

equip,Pry grid,y

BE, - baseline emissions due to grid electricity comgtion, t CQeq.

EGCHF,’F,,Yy - amount of electricity, generated by turbinesarrttie project activity, MW
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ECequipF,ny - amount of electricity consumed by equipmenttattsd under the project activity, MW

EF

oid.y - €mission factor for the electricity from thedyrt CQeq./MW

Project emissions are equal to zero, because nenmésgsions source are created in comparison wéth th
baseline

PE, = Owhere (B.1.2)
PE, - Project Emissions, t G&q

As for leakages, the only additional consumptiorfued is at site of the external consumers, to colve
lack of COG supplied before the project was impleted.

LEqs, = Lack xEF

fuel,i,y fueliy \where (B.1.3)

LE:.p, - possible leakages due to the reduction of CQGpléed to the external consumers due to the

project, and the additional combustion of an edamaamount of fuel at site of the external
consumers, to cover the lack of COG, t€Q/MW

Lack,,; , - energy equivalent of COG, which would not bpied to external consumers due to the

project activity, as appropriate, GJ.

EFe,;y - emission factor for fuel that would have beembust to cover the lack of COG at site of
external consumers, t G€x./GJ.

Taken into account information given above, reductf GHG emission can be calculated by formula:
ER, =BE, -PE, -~ LE, where (B.1.4)

ER - Annual emission reductions, t G0

BE - baseline emissions due to grid electricity constion, t CQeq.

PE - Project Emissions, t G&q

LEchpy- possible leakages due to the reduction of COgplgd to the external consumers due to the

project, and the additional combustion of an edaiMaamount of fuel at site of the external
consumers, to cover the lack of COG, t €9
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Application of the approach chosen

All calculations concerning estimated emission otidm are given in Excel spreadsheets. All the
assumptions used in this model are based on dffariecasts of the project owner as well as onréad
historical data for the previous period. The kdpimation and data in tabular form are given below.

With regards to the substitution of electricityethpproach taken is simple and transparent, however
some clarification may be needed to explain thkdgas associated with the turbine operation.

Within the condensing turbine, the steam expantisiabthe atmospheric pressure and then "condenses"”
whilst heating the cooling water in a condensere ¢bondensing turbine can generate more power from
the same amount of steam than the backpressuieduldut a smaller of steam exits the outlet.

The steam production is dependent on the captahmedogy. Therefore, to provide the same amount of
steam as to a scenario without the project, m@a@nstmust be produced to compensate for the specific
of condensing turbine, described above.

To produce steam at ZCP, two boilers running on C&4&h with a capacity of 75 t/h, are used. A part
of the COG that cannot be consumed for internalls@eas exported to Zaporozhstal as a supplementary
fuel (the main fuel is natural gas) for blast fures and for steam production.

As it is likely that COG consumption would be ingsed in the boiler to produce additional steanttfer
turbines, it can be assumed that this additioredatgenerated, in the absence of the project, wiaild

delivered to ZaporozhStal, reducing the need fafitemhal natural gas. This can be considered as an
additional area of leakage that can be calculasauyuithe following approach.

Due to the principles of work of condensing turbitieere is a difference between the amount of steam
input and amount of steam output from the condegnisirbine. This can be described using the follgwin
formula:

ASGextra,y = SGlnput - SGoutput where (B.1.5)

ASG,,,, - difference between heat equivalents of steartiapd output of the condensing turbine,
Gceal.;

SG,,.« - heat equivalent of steam before the condensirigre, Geal;
SG,,pu - heat equivalent of steam after the condensirgrte, Geal;

This value shows an amount of additional heat gngemerated under the project activity in compariso
with baseline scenario. Therefore, equivalent arhoti€OG to produce such amount of heat would be:

AS
FCCOG,extra,y = % x1000 where (B.1.6)
COG

FCrosexra . - €Xtra amount of COG that have to be combustegt@rate the extra amount of steam for
extray

condensing turbine, thin
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NCV,q - net calorific value of COGNCV,,; = 4000 kcal/min accordance with the ZCP’ data.

The equivalent amount of natural gas, which woddeeded to generate necessary amount of steam can
be calculated by formula:

AS
FC = ﬂxlooo\/vhere (B.1.7)

NG,extra, y NCV
NG

FCycexray - €Quivalent amount of natural gas, which is needegenerate necessary amount of steam,

th n;
NCV,., - net calorific value of natural gablCV,, = 8000 kcal/m

Leakages due to extra natural gas combustion ato$iexternal consumers can be calculated using
following formula:

_ASG,,, X4187XEF,

LEerey = 100C¢

where (B.1.8)

EFy, - emission factor for natural gas. In accordandth iPCC 2006 (Volume 2 “Energy”,
Introductionf, this value is equal to 56.1 ki, eq/GJ.

As it was described above, the concept of the progean installation of the two turbines to sulosé
PRDS (pressure-reducing and desuperheating statiloats were used for correction of parameters of
steam.

2 hitp://www.ipcc-nggip.iges.or.jp/public/2006gl/pAfNVolume2/V2 1 Chl Introduction.pdf
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Key parameters

As a key parameters that can significantly influent ER amount the following parameters can be

considered:

Electricity generation by the backpressure turbine

Electricity generation by the condensing turbine

Electricity consumed by the project equipment

Difference between steam input and steam outputiataon condensing turbine
Emission factor for natural gas

Emission factor for electricity from the grid

determination/monitoring

Data/Parameter Electricity generation by the backpessure turbine

Data unit MW

Description C\g;cr)unt of electricity generated by backpressurbingr during a
Time of To be continuously monitoring

Source of data to be used

Official statistic ddigaroject owner

Value of data appliedor ex ante
calculations/determinations)

Year [ 2008 2009 2010 2011 2012 >2013

43,539 | 43,800 | 43,800 | 52,560 | 52,560 | 52,560

Value

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

A

The data applied for ex ante determination are dhase the
forecasts of the project owner. The value for 2908 is factua
and reflects the real amount of generated eletriltiis assumed
that the load will increase gradually due to setuprks and
adjustments. This parameter has to be continuoosipitored
during the year.

The electricity meters are used for the measuresnent

)

QA/QC procedures (to be)
applied

The electricity meters will be calibrated accorditgy the host
Party’s legislation.

Any comment

determination/monitoring

Data/Parameter Electricity generation by the condesing turbine

Data unit MW

Description Cézlcr)unt of electricity generated by condensing toebduring a
Time of To be continuously monitoring

Source of data to be used

Official statistic ddiaroject owner

Value of data appliedor ex ante
calculations/determinations)

Year 2010 | 2011 | 2012 | >2013

35,040 | 52,560 | 52,560 52,560

2008 2009

Value

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

&

The data applied for ex ante determination are dhase the
forecasts of the project owner. It is assumed thatload will
increase gradually due to setup works and adjussnérhis
parameter has to be continuously monitored duheg/ear.

The electricity meters will be installed togethathathe turbine.

QA/QC procedures (to be)
applied

The electricity meters will be calibrated accorditoy the host
Party’s legislation.

Any comment
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Data/Parameter Electricity consumed by the projecequipment
Data unit MW

o Annual amount of electricity EC__, consumed by ney
Description Y Elquippry y

installed equipment under the project activity.

Time of determination/monitorin

To be continuouslignitoring

Source of data to be used

Official statistic ddiaroject owner

Value of data appliedor ex ante
calculations/determinations)

Year | 2008 | 2009 | 2010 | 2011 | 2012 | >2013
Value,
MW 463 554 2,600 | 3,600 | 3,600 3,600

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

The data applied for ex ante determination are dase the
forecasts of the project owner. This parameter h&vebe
continuously monitored during the year.

The separate device for metering electricity constion at the
turbine shop are already installed.

=

QA/QC procedures (to be)
applied

The meter will be calibrated according to the h&srty's
legislation.

Any comment

Difference between heat equivalents of steam inpaind steam

determination/monitoring

Data/Parameter . : .
output amounts in condensing turbine
Data unit Gcal
- Difference between heat equivalents of steam irgnd stean
DIl output amounts in condensing turbiASG,, ., ,
Time of To be continuously monitoring

Source of data to be used

Official statistic ddiaroject owner

Value of data appliedor ex ante
calculations/determinations)

Year 2008 2009 2010 2011 2012 >2013

Value 0 0 82,049 | 111,315| 111,315 111,315

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

The data applied for ex ante determination are dase the
forecasts of the project owner. This parameter wgpeon two
parameters which have to be continuously monitahedng the
year:

h - Heat equivalent of steam at the input of condengirigine (

Sanm), Gcal
Heat equivalent of steam at the output of condgnirbine (

Sqmpm), Geal

The separate device for determining this differenved be
installed together with the condensing turbine.

QA/QC procedures (to be)
applied

The meters will be calibrated according to the hBstrty’'s
legislation.

Any comment
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Data/Parameter Emission factor for natural gas
Data unit kgCO, eq/GJ
Description Factor of emissions occur while natural gas combgstF, ,

Time of determination/monitoring

This data has ¢cskatic during whole crediting period.

Source of data to be used

IPCC 2006, Volume 2 ‘dﬁ;‘iemtroductioﬁ

Value of data appliedor ex ante
calculations/determinations)

56.1

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

This data is recommended by IPCC and is a defaulprfoject
connected with natural gas combustion.

QA/QC procedures (to be) applie

o

Any comment

Data/Parameter Emission factor for electricity fromthe grid
Data unit tC@MWh

o Emission factor for the grid electricity for JI peots reducing
Description F

electricity consumption from the grideF,, ,

Time of determination/monitoring

This data has to be static during whole creditiagqul.

Source of data to be used

“Standardized emission factors for the Ukrainiagcgicity grid”
research (please find in Annex 2), made by GlokabGn and
positively determined by TUV SUD

Value of data appliedor ex ante
calculations/determinations)

0.896

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

This research is the most credible source for Wiaai grid
emission factor at this moment. All calculationsédx on official
data from the relevant scope Ministries.

QA/QC procedures (to be) applie

d

Any comment

Detailed description of the standardized emissgwmtar for the
Ukrainian electricity grid is given bellow.

3 http://www.ipcc-nggip.iges.or.jp/public/2006gl/pAfNVolume2/V2 1 Chl Introduction.pdf

* The determination conclusion will be provided tiEAn demand.
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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

To demonstrate additionality the “Tool for the derswation and assessment of additionality”, Version
05.2 is used. In accordance with the Tool, the follaysequence shall be used:

STEP 1. IDENTIFICATION OF ALTERNATIVES

Identification of alternatives was undertaken icte®m B.1. Three alternatives where identifiedtelts
below, please refer to section B.1. for a moreitetalescription.

* Implementation of the Coke Oven Gas CHP withoindéntive
» Continuation of the existing situation
* COG used for heat energy production

The second alternative, Continuation of the existsituation, was selected as the baseline. The
benchmark investment analysis of the project véllsed as a step 2.

STEP 2. INVESTMENT ANALYSIS

The Net Present Value (NPV) of the project has lm#dacted as the key indicator of profitability. A
positive NPV indicates that the project is profieab

NPV directly measures the increase in value tdithe therefore it is generally used in businesshas
main indicator over IRR as IRR is unreliable in fblkowing situations non-conventional cash flondan
mutually exclusive projects. It is safe to use IBRy when the cash inflow or outflow only changes
once. If the cash flow changes over time, from tiggdo positive and then back again to negatiezeh

is a high chance that the investment contains pleltRR. If that is the case, then it would beidifft to
determine which IRR to use. As this project has tsiinct cash injections the project developer has
elected to use NPV only.

The following assumptions were taken into accoumnvcalculating financial parameters of the project

» All prices and figures are relevant to investmestision making period (2005), including the
forecasting values.

« Capital investment injections were 23.251m and 8@n7 UAH for the years 2005 and 2007
respectively;

e The project horizon is limited to 20 years — a camrperiod for the depreciation of the energy
equipment and maximum assessment period in acamdavith the Guidance on the
Assessment of Investment Analysisnex for “Tool for the demonstration and asse=sinof
additionality”, Version 05.2).

« Prices for electricity from the grid are taken las &ctual figures for 2005, and held constant for
the full life cycle at 187.8 UAH/MWh;

" http://cdm.unfccc.int/methodologies/PAmethodolofiess/am-tool-01-v5.2. pdf
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» The turbine was brought into service in 2008, tfegeethe net price for electricity generated by
the new turbines is equal to actual historical dités assumed that the price remains fixed
until 2009 at 181.0 UAH/MWh. However, a significaretduction is expected in 2010, due to
condensing turbine installatibriTherefore the net price for electricity generdtedn 2010 will
be equal to 140.0 UAH/MWHh;

e The COG price for to the external consumer (Zaputal) is assumed constant and equal to
actual price for 2006, at 75 UAH/th3m

e The discount rate of 2.19% is based on state batedissued by the Ministry of Finance of
Ukraine. This is assumed as a good indicator efadity available invest rate and is taken as a
reference point.

TableB.2.3, below, shows the main economic parameterthéproject scenarios.

Table B.2.3. Economic parameters

Parameter Unit Project

NPV k UAH -34,961.68

Hence, the project could not have been profitablandertaken within the framework of common
commercial practices not taking JI revenues intmanot.

Sensitivity analysis

The sensitivity analysis of the project is basedloctuations of the investment cost, and thetelsty
prices from the grid, by plus or minus 10%.

The results of sensitivity analysis are shown atéble B.2.4.

Table B.2.4. Outcomes of Sensitivity Analysis

Variable Rate NPV, k UAH
+10% -42,054.55
Investment
-10% -27,868.81
. . +10% -9,656.13
Electricity price
-10% -60,267.23

From table B.2.4 one can see that NPV of this ptajemains negative despite the variation in the ke
assumptions.

8 The condensing turbine is a much more technolbgclvanced than backpressure turbine, therefore les
“attention” in the form of maintenance and openaglomonitoring is needed. This figure is based @PZforecast.
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STEP 4. COMMON PRACTICE ANALYZE

Common practice in Ukrainian coke production, disathat about 50% of the coke gas is used for the
coke battery coking process, and the remaindereis fvaste gas, which is available as a secondary
energy source.

Finished coke is mainly used in blast furnacesmduiron production, hence coke plants are either
constructed separately, near the material souraes part of a full cycle metallurgical plant.

The full cycle metallurgical plants usually include

« Sinter plant;

* Pigiron plant;

« Steel plant;

* Auxiliary plants and workshops (such as coke pl@hiP, etc).
The coke is used as a main energy source for dinepiroduction in the blast furnaces. The average co
consumption is 400-500 kg per tonne of pig iron.sMaf full cycle metallurgical plants in Ukrainevea
integrated coke plants.
A scheme using a “coke department — blast furnaosygen steel-making converter” is widespread
throughout the world. Therefore, it is a commoncpice to use the COG as a fuel for internal
technological needs. Using the COG for heat/steardyztion as well as simple flaring of excess sal

a popular practice.

With regards to electricity sources, the most commuactice is to use take electricity from a Nagion
distribution grid.

There are some previous examples of similar prejecUkraine, for example, Yasinovskiy Coke Plant
and Horlivka Coke Platt all of which are being considered under the Jthmaaism, with the JI
incentive as being deemed necessary for projelizadan.

Based on the information above we conclude thaafetandalone Coke Plant using the excess COG as a
source of electricity production is not common picec

Conclusion: The above stated confirms to recognizihat the GHG emission reductions generated
by the proposed JI project activity are additionalto those that could have occurred otherwise.

% http://ji.unfcce.int/UserManagement/FileStorage/ MIRDESODJZ16WCINXK4ATOSHYBGFP5S
10 http://ji.unfcce.int/UserManagement/File Storage/NMS2FWEHTDNYX0941BOKVCIL3SPUR
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\ 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 ZCP. At the same time, the saafrce
GHG emission is indirect, the Ukrainian electricigyid, as a result of a reduction in electricity
generation using fossil fuels.

The table below shows an overview of all emissimurses in the baseline and project scenarios psoces

Table B.3.1 — Sources of emissions in the baseleed project scenarios

Source Gas Included/ Justification / Explanation
Excluded
Electricity generation, grid [CO, | Included |Main emission sourct
or captive source CH, | Excluded |Excluded for simplification. Conservative.

ie. N,O | Excluded |[Excluded for simplification. Conservative.

@ |Fossil fuel consumption |CO, | Excluded |As continuation of existing situation has b

8 lin boiler for thermal established as thebaseline, fossil fug

g energy consumption in existing boiler house

= excluded.

% CH, | Excluded |Excluded for simplification. Conservative.

o N.O | Excludec |Excluded for simplification. onservative
Fossil fuel consumption |CO, | Excluded |There is no cogeneration plant in the basg
in cogeneration plant scenario, so this source of emissions

excluded
CH, | Excluded |Excluded for simplification. Conservative.
N,O | Excluded |Excluded for simplification. Conservative.
Supplemental CO, | Included |Proposed CHP has some own electrici
electricity consumption under normal operationa
consumption. conditions. This electricity is climate neutra

2 because it is generated from the waste source.

s Nevertheless, this amount of electricity will b

§ account for baseline emissions valt

5 determination.

-% CH, | Excluded |Excluded for simplificationCOG combustion

a taken place in efficient covered boile

Therefore, all inflammable gas including

methane are fully burning down.
N.O | Excluded |Excluded for simplification as not significant
Additional natural gaCO, | Included |The principles of work of the condensin
combustion at site of exterr turbine connected with additional
consumer of COG due to t consumption of steam and correspondingl|

o lack of COG under th additional volume of COG combusted in the

2 | project activity boiler house. This volume would not be sold {

_g external consumer as usual. Therefore, |

Q cover this lack of COG, additional volume o

natural gas required at site of externag
consumer.

CH, | Excluded |Excluded for simplification.

N.O | Excluded |[Excluded for simplification.
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The baseline scenario is a continuation of thetiegissituation. Thus, the source of emissions & th
Ukrainian electricity grid, namely the emissionsnr the fossil fuels combustion for the electricity
generation.

There is no combustion of auxiliary fuel to suppigste gas. Electricity is not used to clean the COG
before being used for generating electricity unpl@posed project activity. The project emissions ar
limited by the supplemental carbon neutral eleityriconsumption. Additional electricity will be
consumed by new equipment installed within the tBnof the proposed CHP during operation (e.g.
pumps, fans, control system, etc.). This elecyrigta carbon neutral, because the CHP is fuelied b
COG, which, in the baseline scenarios, is flared bornt in the existing boiler house and at site of
external consumers. However, auxiliary electriggnsumption would not occur in the absence of the
proposed project, so it needs to be considerechagjects emissions source.

The following figure shows the project boundariesl @ources of emissions in the baseline and project
scenarios.

Ukrainian electricity ‘
I
|

distribution grid

i =l

Fossil fuel Electric_ity
combustion generation

Zaporozh Cox site

Steam for
internal needs

H

External consumer’s site

N\

;RDS unitsx‘

Steam [P=35; T=440C]

Heat/Steam

COKE
BOILERS BATTERIES

COG for
coke batter

COG production

COG for external
consumers

>< Replaced under the project activity
i Proposed changes under the project activity

=== Project boundaries

IIIIp GHG Emissions

Figure B.3.1 - Project boundaries
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Date of completion of the baseline study: 20 Noven#909
Name of person/entity determining the baseline:

Denis Rzhanov

Global Carbon B.V.

For the contact details please refer to Annex 1.
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Starting date of the project is 1 January 2005.

\ C.2. Expected operational_lifetime of the project |

The lifetime of the equipment will be at least Zhays. Thus operational lifetime of the project gl 20
years or 240 months.

\ C.3. Length of the_crediting period

Start of crediting period: 01/02/2008.
Length of crediting period: 4 years 11 months onhths.

Emission reductions generated after the creditergpd may be used in accordance with an appropriate
mechanism under the UNFCCC.
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The baseline emissions would occur in the absehtegroject from the electricity imported frometgrid for all ZCP’s needs.
The baseline emissions will be calculated baseth@following inputs:
» All electricity generated by the project from th®G is carbon neutral,

» Electricity generated by the project from the CO®E aonsumed by ZCP’s auxiliaries apply an Emissiactor (EF) of 0.896 tC4ZMWh as a project
reducing electricity consumption from the grid ($e@ex 2). The emission factor for the Ukrainiaeatticity grid, developed by Global Carbon BV,
determined by TUV SUD and final determined by tt&C] will be used for the baseline emissions caliomh;

All data in the calculation of the baseline emissiincludes corrections regarding measurement taioges.

Project emissions can include emissions due to ostidn of auxiliary fuel to supplement waste gasl atectricity emissions due to consumption of
electricity for cleaning gas before being useddeneration of heat/energy/electricity. In casehef proposed project there is no auxiliary fuelupgement
COG due to the CHP design.

The following conservative approach is used to tosrproject scenario emissions.

The proposed CHP does not require any additionab €@aning before fuelling the boiler, so theremdasconsumption of electricity for cleaning of COG.
Additional electricity will be consumed by new egoient installed within the limits of the proposeH”Zduring operation (e.g. pumps, fans, controlesyst
etc.). This electricity is carbon neutral, becaGstP will be fuelled by COG, which is flared and buin the existing boiler houses at the moment. elmav,
auxiliary electricity consumption would not occarthe absence of the proposed project, so it niebs divided from the amount of electricity geriedaby
new CHP.
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Taking into account the information given above, ttonitoring plan should include the following pimsis:

* Amount of electricity, generated by new turbinedenthe project activity

¢ Amount of electricity consumed by project equipment

*  Amount of COG, which would not be supplied to ertdrconsumers due to the project activity. Thisigalan be either monitored or calculated,
subject to project conditions.

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

ID number
(Please use
numbers to eas
Cross-
referencing to
D.2))

1%

Data variable

Source of data

Data unit

Measured
calculated (c),
estimated (e)

Recording
frequency

Proportion
data to
monitored

of
be

How  will
data
archived?
(electronic/

paper)

the
be

Comment

Not applicable

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

Not applicable
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project boundary, and how such data will be collected and archived:

ID number

(Please usg Data variable Source of data Data unit Measured , (rRecording Proportion of| How will the | Comment
numbers to ease calculated (c), frequency data to be data be

Cross- estimated (e) monitored archived?

referencing  to (electronic/

D.2) paper)

Not applicable

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

Not applicable

| 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.)
1. EGCHPPry Electricity Plant records MWh m continuously 100% Electronic d an
n generated by the paper
new turbines
2. EC. . Electricity Plant records MWh m continuously 100% Electronic d an
eaupPLy | consumed by the paper
project
equipment
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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 CQ, equivalent):

Baseline Emissions will be estimated by the follogvformulas:

xEF

oid,y Where (D.1.1)

BE, = (EGCHP,Pr,y -EC

y equipPr,y)

BE, - baseline emissions due to grid electricity camstion, tCQeq.;

EGCHF,’F,,Vy - amount of electricity, generated by turbinesarrttie project activity, MW. This data should benmared,;

ECequipF,ny - amount of electricity consumed by equipmenttattesd under the project activity, MW. This datastd be monitored,;
EF,iq , - €mission factor for the electricity from thedyrEF, , = 0.896 tCQIMWh (see Annex 2, value i reduced)-
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D.1.3.1. If applicable, please describe the datad information that will be collected in order to monitor leakage effects of the project

]

ID number| Data variable Source of data Data unit Measured , (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)

3. Sanput Heat equivalent Plant records GJ m, ¢ continuously 100% Electroniand | Special ~ device
of steam at the paper will measure
input of temperature,
condensing pressure ang
turbine flow of steam.

These data will
be automated
transformed intg
heat equivalent.

4. S(%utput Heat equivalent Plant records GJ m, ¢ continuously 100% Electroniand | Special ~ device
of steam at the paper will measure
output of temperature,
condensing pressure ang
turbine flow of steam.

These data will
be automateq
transformed into

]

heat equivalent.
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| D.1.3.2. Description of formulae used to estimaleakage(for each gas, source etc.; emissions in units 6D, equivalent):

Due to the principles of work of condensing turbitiere is a difference between steam input arahstautput amounts. This difference can be calodiltite
following way:

ASGEXtraLy = S(E,nput - SGOutput where (D.1.2)
ASG,., - difference between heat equivalents of steamtiapd steam output amounts, GJ.;
SG,,.« - heat equivalent of steam before the condensirigrte, GJ;
SG,,pu - heat equivalent of steam after the condensirgrte, GJ;
Leakages due to extra natural gas combustioneabiéxternal consumers can be calculated usitgfiig formula:

ASG

LE _ extra,y X EI:NG,y
CHP,y —

100(¢

where (D.1.3)

EFyc, - emission factor for natural gas. In accordanite ?CC 2008, this value is equal to 56.1 ki, eq/GJ.

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

The annual emission reductions are calculated!msvia

1 http://www.ipcc-nggip.iges.or.jp/public/2006gl/pAfNVolume2/V2 1 Chl Introduction.pdf
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ER, = BE, - LEg, Where (D.1.4)
ERy - emission reductions 0, eq;
BE, - baseline emissions due to grid electricity comgtion, t CQeq.;

LE, - leakages due to the project realization, t&0

information on the environmental impacts of the prgect:

Collection and archiving of the information on thevironmental impacts of the project was done basethe approved EIA in accordance of the hostyPart
legislation (see Section F.1).

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 datayhgrsuch procedures are not necessary.
(Indicate table and (high/medium/low)

ID number)

Table D.1.2.1.1D 1 Low The electricity meters vkt calibrated according to the host Party’'s lagjish.

Table D.1.2.1. 1D 2 Low The electricity meters vkt calibrated according to the host Party’'s lagjish.

Table D.1.3.1. 1D 3 Low The device (s) for heatigglent meter will be calibrated according to tlesthParty’s legislation.
Table D.1.3.1. 1D 4 Low The device (s) for heatigglent meter will be calibrated according to tlesthParty’s legislation.
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| D.3. Please describe the operational and management sture that the project operator will apply in implementing the monitoring_plan:

For monitoring, collection, registration, visualiza, archiving, reporting of thmonitored dataand periodical checking of the measurement de, the
measurement teafmom Chief Energy’s Departmens responsible. A detailed structure of the team &adint members will be established in the Monito
Manual prior to initial and firsterification. The principle structuiis presented on the following flow-chart:

Electricity
gneration
readings,

(Table D.1.2.1.1D 1
and ID 2)

Heat equivalent
readings

(Table D.1.3.1.ID 3
and ID 4)

Process engineers
make reading from

\ 4

the meters daily
and writing it into
| thelog books

Electricians make
reading from the

meters daily and
writing it into the
log books

~

Data from the log books are
goes to theChief of the Heat
and Power Department
monthly. Summarized and
recalculated data bringing ‘
into the electronic data base/

Chief of the Heat
and Power
Department
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| D.4. Name of person(s)/entity(ies) establishing thmonitoring_plan:

Name of person/entity establishing the monitoritanp
Denis Rzhanov
Global Carbon B.V.

For the contact details please refer to Annex 1.
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\ SECTION E. Estimation of greenhouse gas emissiondactions |
\ E.1. Estimated projectemissions: |
2008| 2009| 2010 2011| 2012| total
Prqject emissions during the crediting [tCO2/yr] 0 0 0 0 0 0
period
Table 1: Estimated project emissions during thealitheg period
2013-2020 Total
Project emissions after the crediting period | [tCO2/yr] 0 0
Table 2: Estimated project emissions after the itiregl period
E.2. Estimated leakage
2008 | 2009 2010 2011| 2012  Total
Leakage during the crediting period [tCO2/yr] 0 - 19,273 | 26,147 26,147 71,567
g g gp \
Table 3: Estimated leakage during the creditingiper
2013-2020 Total
Leakage after the crediting period | [tCO2/yr] 209,176 209,176
Table 4: Estimated leakage after the crediting peéri
E.3. ThesumofE.1l.and E.2..
2008 2009| 2010| 2011| 2012 Total
Feear emissions durng the erediing. | ooy | 0 0 | 19273 26147 26147 71,567
Table 5: Estimated total project emissions during trediting period
2013-2020 Total
Project emissions after the crediting period | [tCO2/yr] 209,176 209,176
Table 6: Estimated total project emissions after ¢hediting period
E.4. Estimated baselineemissions:
2008 2009 2010| 2011 2012 Total
Baseline emissions during the
crediting period [tCO2/yr] | 38,596 38,749 68,311l 90,962 90,962 327,580

Table 7: Estimated baseline emissions during tleeliting period
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2013-2020

Total

Baseline emissions after the crediting period | [tCO2/yr]

727,696

727,696

Table 8: Estimated baseline emissions after thditing period

page 32

E.5. Difference between E.4. and E.3. representinige emission reductions of the project
2008 2009 | 2010 2011| 2012 Total
Emission reduction during the
crediting period [tCO2/yr] | 38,596| 38,749 | 49,038| 64,815 | 64,815 256,013
Table 9: Estimated emission reduction during thedding period
2013-2020 Total
Emission reduction after the crediting period | [tCO2/yr] | 518,520 | 518,520

Table 10: 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)
2008 0 0 38,596 38,596
2009 0 0 38,749 38,749
2010 0 19,273 68,311 49,038
2011 0 26,147 90,962 64,815
2012 0 26,147 90,962 64,815
Total
(tonnes CQ 0 71,567 327,580 256,013
Equivalent)

Table 11: Estimated balance of emissions undeptbposed project over the crediting period
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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 0 26,147 90,962 64,815
2014 0 26,147 90,962 64,815
2015 0 26,147 90,962 64,815
2016 0 26,147 90,962 64,815
2017 0 26,147 90,962 64,815
2018 0 26,147 90,962 64,815
2019 0 26,147 90,962 64,815
2020 0 26,147 90,962 64,815
Total
(tonnes CQ 0 209,176 727,696 518,520
Equivalent)

Table 12: 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 completed for the pedppsoject and approved by local authority.
Analysis of this document shows that introductiérihe CHP will have a lot of positive environmental
effects. Among others the following:

« Decreasing of the CO concentration in the flue gafehe coke battery;

e Afterburning of the Hand GHy,;

« Decreasing of the solid carbonaceous.
According to calculations made in EIA, emissionsaofpollutants will be reduced after start up lod t
CHP. Construction of the proposed CHP will be earout at the premises of ZCP and does not require
any felling of the green plantation.

Extracts of important sections of EIA are availaol¢he AIE on request.

As shown in the EIA, the proposed project will impe the environmental conditions in the regionit so
has a positive transboundary effect.

Environmental impacts are not considered significasy the project participants or the
host Party
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| SECTION G. Stakeholders comments |

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

In accordance with Ukrainian legislation, ZCP hamsulted the regional authority to obtain the
necessary approvals for construction of the CHPstdkeholder consultation is required by Host Party
for the JI project. Stakeholder comments will béhgeed during the month following publication ofsth
PDD on the UNFCCC website in accordance with thierd@nation process.
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Annex 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS

Organisation:

Joint Stock Company Zaporozhcox

Street/P.O.Box:

69035, Ukraine, Zaporozhye, GSP-681

Building:

City: Zaporizhya
State/Region:

Postal code:

Country: Ukraine

Phone: +38 061 283 91 53
Fax: +38 061 283 92 28
E-mail:

URL: www.coke.zp.ua

Represented by:

Title: Head of investment department
Salutation:

Last name: Morozov

Middle name:

First name: Dmitriy

Department:

Phone (direct):

Fax (direct):

Mobile:

+38 050 471 5762

Personal e-mail:

DSMorozov@gw.coke.zp.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: Senior JI consultant
Salutation:

Last Name: Rzhanov

Middle Name:

First Name: Denis

Department:

Phone (direct): +38 044 272 0819
Fax (direct): +38 044 272 0810
Mobile: +38 050 410 2187

Personal e-mail:

Rzhanov@global-carbon.com
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Annex 2
BASELINE INFORMATION
Summary of the key elements in tabular form:
# Parameter Data unit Source of data
1 Electricity generation by the MW Official statistic data of project owner
backpressure turbine
Electricity generation by the
2 | condensing turbine MW Official statistic data of project owner
Electricity consumed by the project
3 | equipment MW Official statistic data of project owner
ECequip,Pr,y
Difference between heat equivalents|of
steam input and steam output amounts o o _
4 | in condensing turbine Gcal Official statistic data of project owner
ASGextra,y
Emission factor for natural gas IPCC 2006, Volume 2 “Energy”
5 EF.y kg CO2 eq/GJ Introduction
o o “Standardized emission factors for the
Emission factor for electricity from the Ukrainian electricity grid” research
6 | grid tCO2/MWh | (please find in Annex 2), made by
EFyiay Global Carbon and positively
determined by TUV SUD

Standardized emission factors for the Ukrainian eletricity grid
Introduction

Many Joint Implementation (JI) projects have anaoipn 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 matstthe 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 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 patrtial
delivery to the grid).
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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 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 dipecircumstances 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 followindagce and approaches:

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

* The “Operational Guidelines for the Project Desigacument”, further referred to as ERUPT
approach or baseliri2

e The approved CDM methodology ACMO0002 “Consolidatbdseline methodology for grid-
connected electricity generation from renewableczai*®:

» Specific circumstances for Ukraine as describedvbel

ERUPT

The ERUPT baseline was based on the following rpanciples:

« Based mainly on indirect data sources for eletyrigiids (i.e. IEA/OECD reports);
e 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, &#te N
Calorific Value (NCV) of coals was not determinedinstallation level but was taken from IPCC defaul
values. Furthermore the IEA data included eledyridata 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 theagie direction.

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

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

!> Operational Guidelines for Project Design Docursesft Joint Implementation Projects. Ministry of Bomic
Affairs of the Netherlands, May 2004

16 Consolidated baseline methodology for grid-conegetlectricity generation from renewable sourcession 06,
19 May 2006, cdm.unfccc.int
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BM in the methodology assumes that recent builtgroglants are indicative for future additions te th
grid in the baseline scenario and as a resulteofXBM project activity construction of new poweamis

is avoided. This approach is valid in electricitsidg in which the installed generating capacity is
increasing, which is mostly the case in developoogintries. 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 reduice t

dependence on imported fuel the nuclear power gk 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 13: Share of nuclear power plant in the arirelectricity 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 14: Electricity demand in Ukraine on 31 Ma@®05’

Development of the Ukrainian electricity sector

The National Energy Stratefysets the approach for the overall energy compfeikoaine 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;

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

18 http://mpe.kmu.gov.ua/fuel/control/uk/doccatalagflicurrDir=50505

!9 Energy Strategy of Ukraine for the Period untiB@psection 16.1, page 127.
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« energy efficiency and energy saving.

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. Testh-balled plants might be connected to the grid
in case of growing demand.

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 15: Installed capacity in Ukraine in 2684

According to IEA’s estimations, about 25% of thelmnaits might not be able to operate (though there
no official statistics). This means that still aast 45% of the installed thermal power capaciticcbe
utilized, but is currently not used. In accordamaéh 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 16: 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 20123,

Latest nuclear additions (since 1991):

e Zaporizhzhya NPP unit 6, capacity 1 GW, commissionel995;

¢ Rivne NPP unit 4, capacity 1 GW, commissioned i6420

e Khmelnitsky NPP unit 2, capacity 1 GW, commissioire@004.

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

2 hitp://www.xaec.org.ua/index-ua.html
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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 Biizero as the latest additions to the Ukrainian
grid were nuclear power plants. Therefore applyBijtaking 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 tlesdline in Ukraine.

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 importis assumption has been met in Ukraine as
Ukraine is a net exporting country as shown int#ide 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 17: Imports and exports balance in Ukrafhe

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 applicablettiersame reason. The
average OM calculation would not present a realgititure and distort the results, since nucleavgro
plants always work in the base load due to thenieahlimitations (and therefore cannot be dispthce
and constitute up to 48% of the overall electrigéneration 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 produatiis
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.

4 Source: State Committee of Statistics of Ukrafieel and energy resources of Ukraine 2001-2003/,K4804
% Ministry of Energy, letter dated 11 January 2007
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% 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 18: Share of power plants in the annual eleity generation of Ukrain®
The simple OM is calculated using the followingrfaia:
Z F.,,[COEF,
EFou, == (Equation 1)
> GEN,,
Where:
Fijy is the amount of fuel (in a mass or volume unit) consumed by relevantgrosourceg in
year(s)y (2001-2005);
i refers to the power sources delivering electrititythe 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@OEF is obtained as:

COEF, = NCV, [EF,,, [OXID, (Equation 2)

Where:

NCV, is the net calorific value (energy content) per snarsvolume 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
comprehensiv&.

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

2 “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 Net Calorific Value (NCV) of fossil fuel canage 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 IPCCE® default NCV was used. Local G@mission factors for all types of fuels were taken
for the purposes of the calculations and Ukraimgidation factors were used. In the case of snealles
power plants some data regarding the fuel NCV &ssimg 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 resultraf
project (producing JI projects). However, reduchgprojects also reduce grid losses. For examgde a
project reduces on-site electricitpnsumptiorwith 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 accountefducing JI projects to calculate the actual ermissi
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 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 19: Grid losses in Ukraifi®

As one can see grid losses are divided into teahfosses and non-technical losses. For the purpose
estimating the EF only technical los¥eare taken into account. As can been seen in thie the
technical grid losses are decreasing. The averagease of grid losses in this period was 0.275P6 pe
annum. Extrapolating these decreasing losses t@ &&ults in technical grid losses of 12% by 2012.
However, in order to be conservative the grid lesseer the full period 2006-201R2ave 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 beemtatkadhere to this guidance and to be conservative

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

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

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

29 |PCC 1996. Revised guidelines for national greeseayas inventories.

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

31 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.
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e 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 oidi;

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

« The emissions of methane and nitrous oxide haveakeh into consideration, which is in line with
ACMO0O002. 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:

EFgrid,producedy = EI:OM,y (Equation 3)
and
EF,.
EF _ — grid, producedy (Equation 4)
grid ,reducedy 1_ |OSSgrid
Where:

EFgridaproduced,yiS the emission factor for JI projects supplyingditidnal electricity to the grid
(tCO2/MWh);

EFgridreduceay 1S the emission factor for JI projects reducingctileity 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 EFyrig produced, 0.807
JI projects reducing electricity  ER reduced, 0.896

Table 20: Emission Factors for the Ukrainian grid(s - 2012

32 “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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Monitoring

This baseline requires the monitoring of the follogvparameters:

» 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 consumeditmin year y (in MWh);

The baseline emissions are calculated as follows:

BE, = EFi4. producedy XELproduceay + EFgrid,reducedyX(ELreducedy + ELconsumed/) (Equation 5)

Where:

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

EFgrid,produced,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 consdron-site in year y (MWh).

This baseline can be used as ex-ante (fixed fopém®d 2006 — 2012) or ex-post. In case an ex-post
baseline is chosen the data of the Ukrainian gaieehto be obtained of the year in which the emissio
reductions are being claimed. Monitoring will haeebe done in accordance with the monitoring plan o
ACMO0002 with the following exceptions:

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

e power plants at which JI projects take place shbel@xcluded. Such a JI project should have been
approved by Ukraine and have been determined &\caredited Independent Entity.
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Annex 3

MONITORING PLAN

For the monitoring plan please refer to sectiorf Ehis PDD.
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