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\ SECTION A. General description of the project |

\ A.l.  Title of the project: |

Reconstruction of Units1,2,3 and 4 at Zuyevska maéiPower Plant.
Sectoral scope 1: Energy industries (non-renewsleces).

PDD version 2.1 dated 23 October 2009.

A.2.  Description of the project |

The power generation industry is of key importatwehe development of the Ukrainian economy, as
both industrial and municipal/domestic sectors ddpen electric power for their operation. The egerg
sector of Ukraine is the twelfth largest in the ldband experienced deep stagnation after the breafkup
the USSR. The rise in electricity consumption ardegation started in 1999-2000 and has continued
ever since, however, a slight decrease is evidem the end of 2008. The total installed generation
capacity currently reaches about 52 GW, and thetstre and share of each generation source is shown
in figure 1 below:
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Figure linstalled capacity of the power system in Ukraane load factorgin 2007.

! http://www.eia.doe.gov/emeu/cabs/Ukraine/Electyititm

2 Rehabilitation of Thermal Power Plants in UkraiAssessment of Needs, Costs and Benefits. Aug@, 20B.
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As seen from figure 1 above, in 2007 thermal poplents (TPP) were producing about 40% of all
electricity generated, whereas their share in alibdlinstalled capacity reaches ca. 52%. This ptigmo
has remained fairly stable from 2005 to 2007, thiswuch lower than in the late eighties (1985-1990)
where the share of TPPs in the energy balanceavdsgher, 65-70%.

Power generation

Power Plants Billion kWh %
Nuclear 92.5 47.4
Thermal 73.5 37.7
CHP 10.7 5.5
Hydro 10.1 5.2
Wind 0.01 0.003
Others 8.2 4.2
Total 195.1 100.0

Table 1: Structure of electricity production in fibre year 2007.

The base load is covered mainly by nuclear powantp| while hydro and TPPs (due to lack of reserve
capacities) have to play a role of balancing cajgagiproviding power during peak consumption and
semi-peak hours of the day. This role has not obémngthe last decade and is expected to remaitiéor
foreseeable futufeThe typical power demand profile during winter aginmer time is shown in figure

2 below, which also indicates the size of gap betw#he night and peak hours which are covered by
fossil and hydro units. Current forecasts indidha by 2030 TPPs will generate approximately 150 —
210 GWh, which is two to three times the 2007 gatnen.
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Figure 2: Load curve typical summer/winter aay

There are four stock Fossil generation companids) wwn a total of eleven power stations. The
majority of stock, over 70%, is government ownetj the main government organization, to which all
the others are subordinated, is “The Energy Poweng2iny of Ukraine.”

® This category consists predominantly of naturatfij@d CHPs operated by large industrial enteestis

4 Energy strategy of Ukraine up to 2030.

® Data book. October 2007. One of the task repdrl8ACIS Project: “Support Ukraine Progressive Intgpn to
Electricity TENs".
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Three others PPs belong to the private company DTikmerly“The Donbass Fuel and Power
Company”). There are also eight hydraulic powemfdathat are united by the State Joint-Stock
Company “Ukrainian Hydroenergo” and four nucleaané that belong to the National Nuclear Power-
Generating Company “EnergoAtom.”

The TPP fleet consists of 97 conventional steatirterbased plants with units varying between 150 to
800 MW installed capacity, predominantly using dstieecoal as fuel, with a few using gas or heavy
fuel oil. The TPPs are owned by five power genegatompanies. Four of them are state owned under
the state holding NJSC “Energy company of Ukrainefijch has a total of 71 coal-fired and eight gas
fired units, listed below:

e« 0JSC “Zakhidenergo” with total installed capacity0® MW. It consists of three TPPs —
Burshtynska, Dobrotvirska and Ladyzhinska, which arainly located in western region of
Ukraine. All are coal fired;

* 0OJSC “Centrenergo” with total installed capacityy39MW. It operates three TPPs: Trypilska
TPP (near Kiev), Zmiivska TPP (near Kharkiv) andg\agirska TPP (in Donbas region);

* 0OJSC “Dniproenergo” with total installed capacit$88 MW, which combines three TPPs:
Prydniprovska TPP, Zaporizhska TPP and KryvorizhER&, which are located in the centre
and southwest of Ukraine;

* 0OJSC “Donbasenergo” with total installed capac®$2 MW. This power generating company
is the smallest one. It operates two TPPs: Slokemid$P and Starobeshivska TPP - both located
in Donbas region;

Three coal fired TPPs are owned by the privatetapompany “Skhidenergo” Ltd, which is part of
DTEK holding:

e Zuyevska TPP;

* Kurahivska TPP;

* Lubhanska TPP.

The DTEK runs 17 coal fired units.

The existing TPP fleet was mainly built betweend®9énd the start of the 80s, with a few newer plant
commissioned at the end of 1980s. Over 90% of tABsThave been operating for more than 100,000
hours and 63% of them have exceeded 170,000 rumoingS. This has resulted in a degradation of the
plants efficiency and therefore an increase in doglsumption.

With the exception of two projects in fossil povgemeration mentioned below no major
modernisation/rehabilitation projects to increalsmpefficiency can be found over the past 10 to 15
years in the fossil TPPs fleet.

The first project was the rehabilitation of uni@f8Zmievska TPP, co-financed by the World Bank (WB)
in 1998. The second project was the reconstruction of#drof Starobeshevska TPP, financed by the
European Bank for Reconstruction and DevelopmeBR(B) during 2000 to 2002)Worth mentioning

® Comparative analysis EU and Ukraine security @rgy supply, by UNDP Blue Ribbon analytical and iadwy
centrehttp://www.undp.org.ualfiles/en_74621comparison.pdf

" http://pdf.usaid.gov/pdf docs/PNADD867.pdf
8 http://www.ebrd.com/new/pressrel/1996/107dec17.htm
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can be the modernisation of part of units of stateed Burshtyn TPP, but the project was mainly dime
at provision of its operation within the UCTE intennected system.

The proposed project is aimed at increasing thedfifieiency, reliability, and availability of afiour coal

fired units at Zuyevska TPP, which belong to theEB(Tholding company.

The TPP has four identical conventional condenstegam turbine units of 300 MW each. They were
commissioned in 1982, 1986, and 1988, and as shel,PP can be considered as one of the newest coal
fired TPPs connected to the grid.

Description of proposed project

The proposed project is intended to modernisel dbalnits at the TPP in order to:
« Improve energy efficiency and reduce auxiliary @guent consumption
* Improve reliability and availability
* Improve part-load efficiency
¢ Introduce modern control systems
* Reduce the dust emission
* Reduce SQemission

The project milestones are shown in table 2 below:

Unit# Start up after reconstruction

1 December 2009, under reconstruction
2 December 2008, in operation

3 December 2011

4 December 2010

Table 2. Planned sequence and schedule of recatistnuof the units

The scope of reconstruction of each of the unigeiserally identical, and differs only in detafue gas
desulfurization (FGD) plant is also included, ah@iplanned to be common for units 1, 3, and 4hwi
Unit #2 having an individual FDG plant.

The unit reconstruction consists of the followiragkages of individual measures:
1. Modernisation of steam turbine generator (STG)uiliag:
a. Retrofit of low pressure cylinder of STG, replacemand modernisation of STG auxiliaries
b. Rehabilitation of high and middle pressure STGruidirs
c. Rehabilitation of regeneration equipment and vacaystem
d. Retrofit of alternator cooling system
Rehabilitation of the boiler
Modernisation of the unit control system
Rehabilitation of the unit step-up transformer
Modernisation of switch room equipment, partiallaggpment of circuit breakers
Improvement of ESP (electrostatic precipitatorgragon

oakwn

Expected result
It is expected that under normal operating condgithe specific fuel consumption of the plant \o#
increased from current value of approximately 1a&%0.04 GJ/MWh (from 360 to 0.3425 g.c.e/kWh)

Date start and commissioning
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The project activity started on the*3&f December 2008 with first start of the reconstied unit #2.
Within the first commitment period of 2008-2012 fodowing schedule is planned:

Start of Unit #1 after reconstruction Decembad20
Start of Unit #4 after reconstruction Decembet®0
Start of Unit #3 after reconstruction Decembet20

Average time for reconstruction of one unit uptéodommissioning is about nine months (actual fione
unit #2 and expected for units 1, 3 and 4). It udels design, equipment supply, installation and
commissioning. Therefore, the latest dates for c@sioning are shown above.

A.3. Project participants:

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

Table 3. Project Participants.

Role of the Project Participants:

» Skhidenergo Ltd is the legal entity operating aaking the Zuyevska thermal power plant, which is
implementing the proposed JI project;

« Global Carbon BV is responsible for the preparatibthe investment as a JI project including PDD
preparation, obtaining Party approvals, monitorangy] transferring the resulting ERUs;

\ A.4.  Technical description of the_project |

Power generated from fossil fuels (mainly localcheoals) plays important role not only in the power
balance (about 45% of total power) but also in heiteg the daily load profile.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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A total of 97 fossil units are installed at UkrainiTPPs with unitary capacity ranging from 150 @@ 8
MW. 89 of the 97 units are operating or servingtand-by mode the rest are currently mothballed. The
majority of the units are the coal fired 200 an@ 8OV units (42 and 40 respectively, out of total).

The proposed project is to reconstruct of all fonits at Zuyevska TPP. The TPP operates four icinti
condensing units rated 300 MW each supplying pdaéne national grid.

The designed fuel for the boilers is a local havdl avith a high volatile content. Start-up and sty
fuel is heavy fuel oil and natural gas. See talbeléw for the design and actual average coal ptiege

Parameter, moist, ash- Unit Design value Actual average value
free basis 2002-2004

LCV kcal/kg 4730 4979.0

Ash content % 26.7 20.9
Sulphur content % 1.2 1.1
Moisture % 11 10.9
Volatile matters % 40 40.4

Table 4. Coal parameters.

Coal is supplied to the TPP by rail and storechendpen air. The capacity of the storage is 825t608
of coal and 30,000 trof heavy fuel oil. The supplied coal is measurgdail weighbridges tolerance.

The 300 MW unit is a conventional thermal powempfagenerating power using a condensing type
steam turbo generator. The STG is driven by steamemgted in water tube steam boiler. STG consists o
condensing steam turbine K-300-240-2 manufacturedubbine plant “Turboatom”, Ukraine. Rated
capacity is 300 MW, inlet steam parameters arergind able 5 below:

Inlet
Pressure, MPa 24
Temperature’C 540

Table 5. Live Steam Parameters for turbine K-300-24

The steam turbine drives a hydrogen cooled alterngtpe TGV-300-2, produced by Elecrotyazhmash,
Ukraine. There is a water tube drum steam boiléh wicapacity 1,000 tonnes of steam per hour, avith

° Rehabilitation of Thermal Power Plants in UkraiAssessment of Needs, Costs and Benefits. Aug@, 20B.

10 http://en.wikipedia.org/wiki/Fossil_fuel power ptan
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steam pressure of 25.5 MPa, temperature 545 °Cdupenl by Taganrog boiler plant, Russian
Federation.

A.4.1. Location of the project |

Ukraine, figure 3 below, shows Ukraine and neighibaucountries, with a white arrow indicating the
approximate location of the site.
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Figure 3: Ukraine, the project location and neighitimg countries

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

Donetsk oblast (province).

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

Village Zugres, located about 40 km west of Donetle regional capital of Donetsk Oblast in
southwest Ukraine.

A.4.1.4. Detail of physical location, including iformation allowing the unique
identification of the project (maximum one page):
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The village of Zugres is a district centre and & péthe so called Donetsk industrial agglomematio
which include the cities of Donetsk, Makeyevka, Kbgzsk, Avdeevka, Yasinovataya. The closest
neighbouring city is Khartsyzsk.

Zugres was founded in 1929 during construction @f/igr plant Zuyevska TPP-1 (decommissioned in
the 1970s) near a small village called Zuyevka. pdyulation as of 2004 was 19.2 thousand inhalsitant

The main industries are power generation, servi@ngd repairs associated with power generation,
construction materials, food processing, and figher

The proposed JI Project site co-ordinates aréd1488.55” N and 387°08.89” E. An aerial photograph
of the Power Plant is shown in Figure 4 below:

.. Google

@Mepbl  4.29km

Figure 4 Power plant satellite viet#.

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

Reconstruction of one unit includes the followirarkage of measures:

" Google Earth
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* Modernisation of steam turbine generator (STG)uitiag:
o0 Retrofit of low pressure cylinder of STG, replacetn@and modernisation of STG
auxiliaries;
0 Rehabilitation of high pressure and middle pres§ir& cylinders;
o Rehabilitation of regeneration equipment and vaceystem;
0 Retrofit of alternator cooling system. Alternatgpé¢ TGV-300-2UZ produced by
Elektrotyazhmash, Ukraine, rated power 300 MW;
= Increase of capacity to some 320 MW;
= Provision of long term loading at this capacity endummer conditions of 33
cooling water temperature;
= Prevention of leakages of cooling water and hydnoge
« Rehabilitation of the boiler. Boiler type TPP-312Aanufactured by Taganrog Boiler Factory,
Russia, rated capacity 1000 t/h, live steam pammeB5 bar(g), 535C.
e Modernisation of unit control system;
« Rehabilitation of unit step-up transformer;
« Modernisation of switch room equipment, partiallaepment of circuit breakers;
« Improvement of ESP (electrostatic precipitatorgragion allowing for reduction of dust
emission.

Expected result

After full implementation of the proposed projentiastart of regular operation of the four unisit i
expected that the specific fuel consumption willdeereased from current some 10.57 to 10.04 GJ/MWh
(from 360 g.c.e./kWh to 342.5 g.c.e./kWh) thus\lig the reduction of fuel consumption and the
emission of GHGs.

A.4.3. Brief explanation of how the anthropogeniemissions of greenhouse gases by
sources are to be reduced by the proposed JI projeéncluding why the emission reductions would
not occur in the absence of the proposed projectaking into account national and/or sectoral
policies and circumstances:

The main objective of the proposed project is twraase the fuel efficiency of the existing Zuyevska
TPP through its reconstruction. The reconstructiowolves scheduled modernisation of main and
auxiliary equipment of all four TPP units over 260@11.

The reconstruction would result in reduction ofsibfuel combustion in TPP four boilers and therefo
reduce the GHG emission during power generation.

The only emission source identified is the comlaustf fuel at TPP.

Length of the crediting period within 2008-2012 4
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Estimate of annual emission

Year reductions in tones of GO
equivalent
Year 2008 0
Year 2009 136,885
Year 2010 206,438
Year 2011 258,603
Year 2012 333,352

Total estimated emission reductions over the dregjteriod (toneq

of CO2 equivalent) within 2008 - 2012 e 2

Annual average over estimated emission reductivas the

crediting period within 2008-2012 (tones of CO2 igglent) T

Table 6. Estimated amount of emission reductioes the crediting period

\ A.5.  Project approval by the Parties involved

Separately for unit #2 on the “f December 2008 the NAEI issued a Letter of Eseowrent
#1089/23/7 supporting the reconstruction proje@uwtevska TPP Unit #2.

On the & of September 2009 the NAEI issued a Letter of Esetment # 1036/23/7 supporting the
project at the TPP Units 1 to 4.

The previous Letter of Endorsement issued sepgreielnit#2 was recalled after the letter # 103672
had been issued.
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\ B.1.  Description and justification of the baselinechosen: |

Any baseline for a JI project should be set in atance with the “Guidance on criteria for baseline
setting and monitoring™. In accordance with this Guidance, the projectigipants may use approved
CDM methodologies (article 20 (a) of the Guidana®),can establish a baseline in accordance with
appendix B of the JI guidelines using selected elgsor a combination of approved CDM baselines
and monitoring methodologies (....) as appropriatéc{a 20 (b) of the Guidance).

For projects in the power generation industry thalude the rehabilitation/retrofit or modernizatiof
power plant equipment the existing CDM “Methodolofgy rehabilitation and/or energy efficiency
improvement in existing power plants” AM0061 wasrttughly considered.

Zuyevska TPP power supplied to grid in MWh

7,000,000

6,000,000

5,000,000

4,000,000 —

s power to grid
3,000,000 -

linear approximation

2,000,000 ~

1,000,000 ~

2002200320042005200620072008

Figure 5: Record of TPP power supply and trend aeeent 7 years

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

A JI specific approach has been taken, but elemangxisting CDM methodologies have been taken
into account, including AM0061.

12 http:/fji.unfcce.int/Ref/Guida.html
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Theoretical approach to selecting the baseline scaio

The baseline is the scenario that reasonably reptesthe anthropogenic emission by source of
greenhouse gases that would, in absence of theogedpproject, exist. The proposed project, not
developed as a JI project, has also been inclusleth alternative. These alternatives are assessed a
whether or not they are credible and plausible. Toasistency between the baseline scenario
determination and additionality determination hias #een checked.

The approach described above has been used tifyidbet baseline scenario for project activity powe
plant.

Identification of the most plausible baseline scemi

To identify all realistic and plausible alternayall options which are consistent with curremidaand
regulations were considered. The following altauest to the proposed project activity have to be
considered as a minimum:

* The continuation of operation of project activitpwer plant, continuing to use all power
generation equipment that was already used pritheaamplementation of the project activity
and undertaking regular maintenance;

* Investment in a new power generating capacity;

» The proposed project activity not undertaken agdject;

» Individual measures which are part of the totalkpge of proposed energy efficiency measures
not undertaken as Jl project;

* Individual packages of measures which are the giathe total package of proposed energy
efficiency measures not undertaken as Jl project;

There are several alternatives that could be cereidat Zuyevska TPP that are technically feasibte
discussed below.

The two major parts of the power plant equipmeat Hre steam turbo generator part (steam turbitie wi
alternator and their auxiliary and related equiphi&ge condenser, condensate and cooling water pump
cooling tower, control system etc.), and the stdmmifer with its auxiliaries. These two elements are
sometimes called thEurbine Islandand theBoiler Island Other equipment, unrelated specifically to the
two main parts, and which is related to operatibthe unit or plant as a whole (ex. unit contrasteyn,
cooling tower) is defined as the auxiliaries of tlmit or the TPP.

The individual modernization/energy efficiency me@s can be divided into two large groups
depending on the island they are related to. Iddiai measures taken as separate alternatives atéch
the parts of the package of measures implementtie aespective island will not be further consader
as realistic options due to the low possibilitystop the plant or the unit for implementation cfiagle
measure.

A number of alternatives can be identified as alboation of packages of measures, related to the
function of which part(s) of power plant is beirgconstructed or modernization, or is having energy
efficiency measures implemented.

13 J1 guidelines, appendix B

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 UNFOLe "

Joint Implementation Supervisory Committee page 14

« Reconstruction/modernization of turbine (steam dugkenerator) only without reconstructing the
boiler island of the power plant, and without restmcting the unit auxiliary systems;

e Reconstruction/modernization of boiler island onlyithout reconstruction of STG and unit
auxiliaries;

* Reconstruction/modernization of unit auxiliary gguent only, without reconstruction of STG
and boiler;

* Reconstruction/modernization of both, boiler antbitve equipment and modernization of unit
auxiliary equipment (represents the proposed ptajet undertaken as Jl);

Also, the following alternatives were considered:

e Construction of new generating capacity;
e Continuation of operation of existing power plant;

These six realistic alternatives, identified abare, further described in more detail below:

Alternative 1: Reconstruction/modernization ofbine (STG) only, without reconstructing the boiler
island of the power plant, and without reconstmgtthe unit auxiliary systems

This alternative would constitute a partial recamsion of the unit involving rehabilitation of STG
which would include:

« Retrofit of low pressure cylinder of STG, replacetand modernization of STG auxiliaries;
« Rehabilitation of high and middle pressure STGnuidirs;

« Rehabilitation of regeneration equipment and vacaystem;

Retrofit of alternator cooling system

This would improve the efficiency of STG, includipart-load efficiency, to extend the load ranged an
to reduce steam leaks.

The boiler and unit auxiliaries will not be the pgdt of reconstruction/modernization and will rem¢hie
same or could pass the maintenance/repair if negess

Alternative 2: Reconstruction/modernization ofl&oisland only, without reconstruction of STG and
unit auxiliaries

This alternative would constitute of partial redoastion of the unit and would involve the followgn
main measures:

« Modernization of heating surfaces (piping);

« Modernization of sealing system of regenerativepegrheater;
e Control system upgrade;

« Variable speed drives for fans;

« ESP improvement.

This would improve the boiler operation under aydarload range, increasing its fuel efficiency and
decreasing the consumption of electricity for aaryl devices.

The turbine part of the unit would not be invohiedthe reconstruction and would remain the same or
could pass the maintenance/repair if necessary.
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Alternative 3: Reconstruction/modernization of unikiliary equipment only, without reconstructidn|o
STG and boiler

This alternative would constitute the implementated a number of measures related to the equipment
involved in operation of the unit as a whole:

e Modernization of unit control system
* Rehabilitation of unit step-up transformer
* Modernization of switch-room equipment

This would mainly result in an improvement in tlentrol and monitoring of unit operation. Indirectiy
would also result in unit efficiency improvementedio introduction of improved control systems.

Alternative 4: Reconstruction/modernization ofthdtoiler and turbine equipment and modernization
of unit auxiliary equipment (represents a propopeglect not undertaken as Jl)

This alternative represents the implementationroppsed project not being undertaken as a Jl grojec
therefore, it does not take into consideration dnycentives.

It would constitute of reconstruction of unit asvhole, all the above mentioned measures including
turbine and boiler islands and unit auxiliary syste

The implementation of the proposed project wouldréase the fuel efficiency of the unit due to
reconstruction/modernization of boiler and STG wtkeir auxiliaries and due to introduction of more
efficient unit control system, reduce the consumpbdf power to unit auxiliary systems, and increihse
load regulation range, and increase the availglgfithe unit.

This alternative would become fully operationaleaftfinishing the reconstruction and conducting
commissioning/performance testing of the unit. Tilecompletion of all work and beginning of regula
operation is scheduled for 1 April 2009.

Alternative 5: Construction of new generating caipa |

This alternative would constitute the construct@nnew generation capacity of a similar size to the
existing Zuyevska TPP and would replace it. Thetag plant would be decommissioned after the new
capacity is operational.

Under this alternative the new coal fired condegsinit of capacity around 300 MW would be built
either on existing site of Zuyevska TPP or at dedi#nt location. The new unit would have higher
electrical efficiency and would be equipped withdam control systems allowing for variable load
range as required by grid electricity demand indile.

\ Alternative 6: Continuation of operation of exngfipower plant; |

This alternative would constitute of continuatiohexisting activity. The unit would continue rungin
without any non-required reconstruction/modernaaticarrying out only regulatory enforced scheduled
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overhauls. According to procedures in force thenpaaver units/plants are obliged to be overhaulaxth ea
year and a major overhaul every 5 y&arEhe cost of a major overhaul can vary within @@rnarrow
limits, actual cost for similar 300 MW condensingita overhaul was from 17 to 19 MUAH (about 3
MEuro) in 2004 to 2006.

The production of electricity would grow slightlyaeh year based on historical records of the lastrse
years. The installed capacity would allow the iase=in production using the existing equipment.

Assessment of the alternative scenarios

Zuyevska TPP since the commissioning of the finét in the 1980s has been supplying electricitthi®
Ukrainian interconnected grid. As mentioned in ieech.2, the existing TPPs fleet is not only coveri
close to 50% of country electricity demand, bubaierving to regulate peak demand by providing a
reserve capacity. This is achieved by instantljofaihg the demand by loading/unloading and turning
on/off the units.

Operating under these conditions Zuyevska TPP dheaik within the following constraints:

e The ability to meet the quality requirements of giniel in terms of timely loading/off-loading of the
units, availability and reliability;

« Cope with technical risks, including the risks tethto usage new or reconstructed/rehabilitated
equipment shall be minimized and properly mitigated

* The plant should be able to meet the growing denfianelectricity in the Ukrainian market should
it occur;

« And the plant should remain profitable under attditions, which means that the efficiency of
power generation should be as high as possiblénatitie technical and financial circumstances;

Assessment of Alternative 1: Reconstruction/modernization of turbine (STG) only without
reconstructing the boiler island of the power plant and without reconstructing the unit auxiliary
systems

This alternative would constitute:

e A partial reconstruction of the unit involving rddilitation only of the steam turbo generator.

« Implementation of the proposed measures would ivgpthe efficiency of STG, including part-load
efficiency, extend the load range, and reducedsteakage.

« Boiler and unit auxiliaries would not be the subjafcreconstruction/modernization and would
remain the same, or if necessary meet minimum maamtce/repair criteria.

Due to only a partial fulfillment of the full scopE reconstruction, only part of efficiency increas
would be achieved.

The main incentive to conduct the reconstructicim iachieve the maximum possible increase of tlie un
efficiency, which is provided mainly by the STG amoiler improvements. As any reconstruction would
require from three to seven months during whichuhi¢ is not operational; it is not feasible or sible

to conduct a partial reconstruction once the decisias been taken to take the unit out of senace f
reconstruction.

Therefore, the implementation of Alternative 1 asgible, but not feasible.

14 GKD 34.20.507-2003. Order of Ministry of Fuel aRdwer of Ukraine #286 from 13.06.2003

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 UNFOLe "

Joint Implementation Supervisory Committee page 17

Assessment of Alternative 2: Reconstruction/modernization of boiler island only, without
reconstruction of STG and unit auxiliaries

This alternative would constitute the partial restomction of the unit and would involve
reconstruction/modernization of the boiler islamtyo

The implementation of the abovementioned measuresldvprovide improvements to the boiler
operation under a larger load range, increasinfydkefficiency and decreasing the consumptiothef
electricity requirements for the auxiliary devices.

The turbine part of the unit would not be includedthe scope and would remain the same, or if
necessary meet minimum maintenance/repair criteria.

For similar reasons to Alternative 1, this alteivets possible, but not feasible.

Assessment of Alternative 3: Reconstruction/modernization of unit auxiliary equipment only, without
reconstruction of STG and boiler

This alternative would involve implementing of anmoer of measures related to the equipment involved
in the operation of the unit as a whole, includine:

« Modernization of unit control system;

« Rehabilitation of unit step-up transformer;

« Modernization of switch-room equipment.

The Implementation of these measures would predaelyn result in improvements in the control and
monitoring operation. Indirectly, it would also udsin improvement of unit efficiency due to
introduction of better control system.

However, this represents only a partial reconswnobdf the unit and would not allow the unit to cha
maximum energy efficiency as neither boiler nor #7&5 would be modernized.

As stated in alternatives 1 and 2 this third aléwue is neither realistic nor feasible for comnieirc
reasons.

Assessment of Alternative 4: Reconstruction/modernization of both, boiler and turbine equipment and
the modernization of the unit auxiliary equipment

This alternative would involve the implementatioi the proposed project without taking into
consideration any Jl incentives associated withathikty to transfer ERUs.

It would constitute of reconstruction of unit asvhole, including all the improvements detailed live t
alternatives 1 to 3, including turbine and boilands and unit auxiliary systems.

Implementation of the proposed project would altmaincrease the fuel efficiency of the unit due to
reconstruction/modernization of the boiler and 81 with their auxiliaries and due to introductioh
more efficient unit control system, reduce the comgtion of power to unit auxiliary systems, increas
the load regulation range and increase the avhiiabf the unit.

As described further in section B.2 this alterratig not attractive to the company from financial
perspective, despite being technically possible.
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Alternative 5: Construction of new generating capacity

This alternative would involve the construction ridw generation capacity of a similar size to the
existing Zuyevska TPP. The existing plant wouldtoore operation till the end of its technical lifee
or it could be put into reserve or even mothballed.

Under this alternative a new coal fired plant wéttndensing units with total capacity of around 4x30
MW would be built either on existing site of ZuykasTPP or at different location. The TPP would have
a higher electrical efficiency and would be equgbpeith a modern control systems allowing for a
variable load range as required by electricity dedrfaom the Ukrainian grid.

Construction of a new fossil power capacity repnes@ large investment that can range from 1,000 to
1,500 USD/kW (study dated 2005) Taking into account the increase in equipmentlahdr costs that
have occurred since the study in 2005, this woeidasent lowest minimum cost. Therefore, to constru
similar coal fired plant, an estimated 4x300 to 3x4#USD (1200 to 1800 MUSD) would have to be
spent.

As the Ukrainian energy sector, has an excessiganiil generation capacity, it would seem very
unlikely that the addition of a new coal fired PBuld be required.

Taking into account the existing capacity and awmsion costs, Alternative 5 is technically possiblt
not realistic or feasible.

Alternative 6: Continuation of operation of existing power plant;

This alternative would involve continuing the ekigtactivity. The unit would continue running witho
any reconstruction/modernization. Production ottieity would grow slightly over years as suppdrte
by performance records over the last five yearg] arcess installed capacity with the existing
equipment.

Over last 15 years, in Ukraine, only two coal finggits have been reconstructed/modernized, the rest
continue operation with scheduled or forced ovelhaaly. There is no legislation in force that regs

the plant owners to conduct modernization. Theeeftire continued normal operation of Zuyevska TPP
can be considered a possible and feasible basalérario.

Conclusion
Alternative 6 is the only feasible and credibleeadtitive and is identified as the baseline scertartbe
proposed project. The baseline emissions of thelibasscenario are detailed in section D.

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

®projected cost of generating electricity by NEA/tE#tp://www.iea.org/textbase/nppdf/free/2005/EledGuf
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The latest “Tool for demonstrating and assessimitiadality (version 05.2)” has been applied towho
that the reductions of anthropogenic emissionshefdreenhouse gases are reduced below those that
would have otherwise occurred.

Preliminary screening

a) The project activity, including JI activities, wasarted 30 December 2008. The PIN for the
project was submitted in 2008 and the Letter of dis€ment supporting the project
(Reconstruction of first scheduled unit #2 was éssby National Agency for Environmental
Investments of Ukraine on the 12 December 2008.

b) The PIN for scheduled reconstruction of the whdRPTincluding all four units was submitted
and the LoE supporting the project was obtainecdhfiloe NAEI on //August 2009.

c) The initial decision to start the preparation asdessment of reconstruction of Zuyevska TPP
unit #2 was taken in August 2004. The feasibilitydy was started in 2004 to assess the main
measures required for reconstruction with an estichahe capital cost. This assessment was
completed in 2005.

d) Due to the expected low economic performance ofrthestment the additional revenue from Ji
was been taken into account from the very beginniig following documents are available to
provide evidence:

1) An assessment to estimate the emission reductitenipa of the project, at this time
limited to reconstruction of first scheduled unit gated May 2007, with subsequent
draft PIN;

2) The Project Idea Note, prepared and presentectokhainian Ministry of Environment
(MoE) % Spring 2008;

3) NAEI issued Letter of Endorsement #1089/23/7 da@d2/2008 supporting the project
at Zuyevska TPP unit #2.

4) NAEI issued Letter of Endorsement # 1036/23/7 da@3 of September 2009
ssupporting the project at Zuyevska TPP units4 to

Step 1. Identification of alternatives to the projet activity

See section B.1 which contains 6 identified altBmes. Alternative 6: Normal continued operatiomsw
deemed the only feasible and credible alternateaario.

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

The proposed project generates cost savings, soapadysis (sub-step 2b Option I) of the CDM
Additionality Tool version 05) cannot be used.

The investment options (alternative scenario 5 Wwhitoposes a construction of new generating
capacity) considered above, is unlikely to be imp@ated so an investment analysis (Option 1l), based
on comparison of NPV and other indicators for d#éfe project options is also not applicable. Thus i
line with the CDM Additionality Tool version 05.2p@ion Il — benchmark analysis — is relevant fog th

®*During spring 2008 the function of Designated Fddaint (DFP) was transferred from MoE to National
Environment Investments Agency of Ukraine (NARt)p://www.neia.gov.ua

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 UNFULC "

Joint Implementation Supervisory Committee page 20

presented subprojects. The Tool recommends usiag thethodological approaches for IRR benchmark
definition specified in Section 4 — 4a, 4b, 4c.

The 4a approach of Option Il is usually used ie #bsence of 4b and 4c. As there are only two other
cases of TPP modernisation in Ukraine the datdablaiis very limited, therefore, it is not possilib

find a risk factor or IRR benchmark for similar @cts that can be used directly or with adjustments
This implies that, in line with the Tool approach dnd 4b for sub-step 2b, Option Ill cannot be used
All investment decisions in DTEK and Skhidenergaeveaken on the basis of financial analysis of the
project performance. Thus in the additionality geel presented below approach 4c for sub-step 2b of
Option 3 11l will be applied (external benchmarkjng

Sub-step 2b. Application of the benchmark analysis

An indicator for comparison of project IRR is thathdut Risk Factor (WRF), which in the proposed
case is equal to National Bank of Ukraine Bond Ratds means that the project owner would not
consider the investment if the project is genegatiiscounted cash flow with an IRR less than thadBo
Rate. Using only WRF without adding a risk factBfF] is a conservative approach as it lowers thaeval
of the external benchmark used.

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

The project cash flow was calculated using theofaithg assumptions:

» National Bank of Ukraine Bond Rate 9.5% as of 2&0@6 is used as WRF

* Risk factor was taken at 0%, which is conservative

» Cash flow calculation was made for the period 220%9 (14 years)

* Project NPV and IRR was calculated without JI rexemn

» Scrap value of the power plant was not used ircésé flow calculation as during the
rehabilitation/reconstruction of power plant magguipment is not being replaced and the total
weight of it does not change substantially.

The decision to start the reconstruction was mad&uigust 2004 and following it the preparatory work
which included technical assessment, feasibilitg w@mpleted during 2004-2005.

Due to a higher expected electrical efficiencyhaf tinit after the reconstruction, less fuel wowddspent
to generate the same amount of electricity, thespitoject generates cost saving resulting from fuel
saving.

Units of this type have to pass through major oasltevery 4 to 5 years. The next scheduled oveshaul
were due during 2007/2008 for unit #2 and 2009-2fatunits #1, 3, and 4. To be conservative, the
costs of such mandatory scheduled overhauls web&rasted from the project cost. The cost of
scheduled overhaul was taken as an average ceghibér overhauls carried out in identical 300 MW
units of Skhidenergo during the period 2004 to 2006

The capital cost for reconstruction of unit #2 &5RP5 MEuro or 123 MUAH. Deducting the cost for
major overhaul of 18 MUAH, the corrected projectiéidnal cost is 95.622 UAH. The cost for next
three units to undergo reconstruction in 2009, 2@bd 2012 is estimated as 110, 115, and 120 MUAH
respectively. This is conservative estimate of etgub capital cost as local currency, hrivna (UAH}S h
been devaluating considerably since autumn 2008.

The resulting figures of IRR and NPV are preseittgdble 5, shown below:
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NPV w/o JI

-€ 9,323,339

IRR w/o JI

1.65%

Table 7: Financial indicators of the project, basase

Taking into consideration the National Bank of Ukeabond rate of 9.5% the project would not have

been financially attractive without the JI element.

Sub-step 2d. Sensitivity analysis

The Sensitivity analysis summary is presented bedlmvghow the impact of fluctuation of the most

important factors.

The following scenarios were considered

e Scenario 1 -Coal, gas and mazut price up and down for 10 and 5%
e Scenario 2- Investment cost fluctuation up and down 10 a¥icl 5

e Scenario 3- ERU price fluctuation from 4 to 16 Euro/ERU (ba&sse ERU price is 10 Euro)

The results for the sensitivity analysis are shawtable below:

gas prices fluctuation

-10% -5% 0% 5% 10%
NPV w/o
JI -€9,366,074 | -€9,344,706 | -€9,323,339 -€ 9,301,971 -€ 9,280,604
IRR w/0 JI 1.62% 1.63% 1.65% 1.66% 1.68%
coal prices fluctuation

-10% -5% 0% 5% 10%
NPV w/o -€
JI 12,444,220 | -€ 10,883,779 | -€9,323,339 -€ 7,762,898 -€ 6,202,458
IRR w/o JI -0.48% 0.60% 1.65% 2.68% 3.68%
mazut prices fluctuation

-10% -5% 0% 5% 10%
NPV w/o
JI -€9,332,222 | -€9,327,780 | -€9,323,339 -€ 9,318,897 -€ 9,314,456
IRR w/o JI 1.64% 1.64% 1.65% 1.65% 1.65%
investment costs fluctuation

-10% -5% 0% 5% 10%
NPV w/o
JI -€5,218,505 | -€7,270,922 | €9,323,339 | -€11,375,755 | -€13,428,172
IRR w/0 JI 3.94% 2.75% 1.65% 0.63% -0.32%
ERU prices fluctuation

| IRR with ‘

JI 5.64% 8.45% 11.15% 13.76% 16.30%
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Table 8: Scenarios in sensitivity analysis

Fluctuation of fuel pricesAs the share of gas and mazut in combusted fulelw, the influence their
price variation on project NPV and IRR is small.ridéions in coal prices can influence the project
indicators. A drop in coal price could result inegative IRR if JI revenue were excluded. An insecia
coal prices by 5 to 10%, which could realisticaby expected in line with a devaluation of the local
currency UAH, would lead to increase of project IRRsome 4 %.

Investment cost fluctuatiohe fluctuation of the projects investment costouglown within 5% does
not seriously affect the project indicators. A 108giation of investment cost around the base cite s
keeps the IRR and NPV within normal limits.

So although some scenarios could result in IRR exkiog the discount rate the project does not show
robustness. Thus the project is would not be censilan attractive course of action in line the CDM
Additionality Tool version 5.02. Hence, the projecadditional.

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. It will be diffituto allocate the required amount of financing
(estimated over 60 MEuro) on local market. Gettimgrequired amount of financing on the internation
market is unrealistic due to low credit rating dérbline and due to high perceived country risk.

3.2. Technological barrier.
Reconstruction of the 300 MW unit which includesdeamisation of steam turbo generator bears the
following risks:

« Performance risk related to the possibility of achieving the new performance parameters;
* Risk of project to be behind the forecasted scleedile to complexity of work and
involvement of many subcontractors/suppliers

3.3. Other barriers.
Power tariffs are state regulated and over passyeare discouraging the owners of power generation
from investment and modernisation of their assets.

There is a risk that the tariffs will be still méamed low for long period.
In addition to barriers mentioned above the propaderoject is unique and first of its kind asvitl be
proven in Step 4.

Step 4. Common practice analysis

With the exception of two projects in country féggwer generation (the rehabilitation of 300 MWtun

#8 of Zmievska TPP, co-financed by the WB in 199200 MW unit#4 of Starobeshevska TPP,
financed by the EBRD during 2000 to 2004, the mioyeas mainly aimed at replacement of unit boiler
to CFB one¥, and partial modernisation of some of the unitsstsfte owned Burshtyn TPP (such

17 hitp://pdf.usaid.gov/pdf docs/PNADD867.pdf
18 http://www.ebrd.com/new/pressrel/1996/107decl7.htm
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modernisation included major overhaul of the urdisd modernisation of control systems and
electrostatic precipitations and was mainly aimedpeovision of its operation within the UCTE
interconnected system) no major modernisation/nétedlon projects aimed at increasing plant
efficiency can be found over the past 10 to 15 y@&athe fossil TPPs fleet.

Due to abovementioned the conclusion can be madelib proposed Jl project is not common practice
in Ukrainian power sector.

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

Since the project scenario fuel consumption woedess than that of the baseline due to the inerefs
efficiency of power supplied to the grid, anthropog emissions of GHG at Ukrainian energy system
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 source of emission of GHG in power productioacpss is the combustion of fossil fuels in the
boilers of four TPP units.

Presented in table 7, below, is an overview of simissources in project. The following approach has
been used in determining whether they have beduded within the project boundary:

e All sources of emissions that are not influencedhgyproject have been excluded;
e All sources of emissions that are influenced bytiwect have been included.

No Source Gas Justification/Explanation
Baseline| Combustion fossil fuels CO, Direct Included CQis the main emission
on-site of TPP for source
generation of power CH, Indirect | Excluded Excluded for simplification
as minor sourc8
N,O Direct Excluded Excluded for simplification
as minor sourcée
Project | Combustion fossil fue|sCO, Indirect Included Cois the main emission
on-site of TPP for source
generation of power CH, Indirect | Excluded Excluded for simplification
as minor source.
CO, Direct Excluded Excluded for simplification
as minor source.

Table 9: Sources of emissions

19 Only CO, emissions are taken into account. Gthid NO emission reduction are omitted. This is consérgat
and is in line with CDM methodologies, for examplgl0061.

2 Similarly to ACM0061
2L Similarly to ACMO0061
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Zuyevskaya TPP of 4 units

S — e e — — o

|
I

Date of completion of the baseline study: 23 Oat@®®9

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

See Annex 1 for detailed contact information
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Until 2020, at the least.

Zuyevska TPP is one of the newest TPP additioriegayrid (from 1982 to 1988). The first two units
were commissioned in 1982, and by January 2007bkad operating for about 140,000 hours with 462
cold start ups. The standard operating lifetimetdobo alternators of this type is 200,000 hourd &00

cold starts, assuming that the operation of trs fivo units would continue for at least 8 to 1@nge

The last two units, commissioned later, could curgioperation for more than 10 years. The oldest un
of this type have been in operation for almost d@rg and under proper maintenance units of Zuyevska
TPP could be operational for the similar time.

C.3. Length of the_crediting period

Within the first commitment period:
* Four years and two days (30/12/2008 — 31/12/2012)

Within any relevant agreement under the UNFCCC f2h3 onwards:
« For the duration of the agreement but not more thamemaining operational lifetime of the project
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\ D.1. Description of monitoring_planchosen: |

As detailed in section B.3, the project activityyoaffects the emissions due to combustion of firels
the boilers of plants units 1, 2, 3 and 4. Themféor the purpose of establishing the baselinessions
and in order to monitor the project emissions, dulgls consumption by the TPP and the amount of
electricity supplied to the grid will be monitoredlhese values are metered and stored allowing for
reliable and transparent monitoring. Based on theseparameters the specific fuel consumption for
power supplied to the grid is calculated, beingaalogue of station heat rate.

The baseline emissions are established in thewWolpway (details see in Annex 2):

1. The Specific Fuel Consumption (SFC) in the basdiineghe whole TPP was constantly monitored
with monthly and annual reporting; the reportingnie are created and stored. The SFC is expressed
in grams of coal equivalent/MWh supplied to thelgn GJ/MWh.

2. SFC in the baseline was fixed ex-ante based ore thears (2002-2004) average data of: power
supplied to the grid, fuels consumption taking iat@ount the amount of each fuel and its NCV.

Assumptions:
» The technical lifetime of the existing equipmentitdeast the end of the crediting period;
* Electricity supply to the grid is the same in bamehnd project scenario;

» Same fuel types (coal, natural gas and heavy fli¢hnazut)) will be used in baseline and project
scenario;

e Actual NCV of fuels will be used in baseline angjpct scenario.
General remarks:

For the greenhouse gas emissions only thg €fissions are taken into account. The,@Hdd NO
emission reductions will not be claimed similadyACMOO061. This is conservative.
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ID number | Data Source of data| Data unit Measured| Recording Proportion of | How will the Comment
(Please use| variable (m), frequency data to be data be
numbers to calculated monitored archived?
ease Cross- (c), (electronic/
referencing estimated (e paper)
to D.2)
1. PE Monitoring of | tCO, c Yearly 100% Electronic and Calculated using the formulae in Section
GHG paper D.1.1.1
emissions in
yeary
2. PEriely Monitoring of | tCG, c Yearly 100% Electronic and Calculated using the formulae in Sectiom
GHG paper D.1.1.1
emissions in
yeary
3. FC,y Plant records | Tonnes or m/c Continuously | 100% Electronic and
thousand$\m® paper
4, EFcoz; IPCC data tCO,/GJ c Default factor| 100% Electronic and | http://www.ipcc-
paper nggip.iges.or.jp/public/2006gl/index.htm|x
5. NCV; Plant records | GJ/ton or per | m/c Continuously | 100% Electronic and | Plant laboratory accredited to conduct

thousand N

paper

NCYV tests of coal and liquid fuel. Gas
NCYV is provided by Supplier of gas
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D.1.1.2. Description of formulae used to estimateroject emissions (for each gas, source etc.; emissionaiitits of CO, equivalent):

PEy = I:)EFueI,y (1)
Where:

PE Project emission in year y (tGO

PBriely Project emission due to combustion of fossil$uelthe boilers of TPP in year y (tgO

I:)EFueI,y = Z(Fcly X EFCOZ,i X NCVly) (2)
Where:

FG.y is the fuel of type consumed during year y (tonnes or thousand)Nm

EFcoy; fuel of typei Emission Factor (tC&£GJ)

NCV; is the net calorific value of fuel of type i iear y (GJ/ton or per thousand Rjm

Consumption of coal

The coal is supplied to the TPP by rail and stateithe coal storage. The amount of coal receivedeiasured by railway wagon scales. A measuremestadf
consumed by all four units of the TPP is done hyvegor belt scales when the coal is being traneddrom coal storage to the coal milling departnadter
which powdered coal is supplied to each of thesunit

Consumption of gas

Consumption of natural gas is metered by flow metstalled at gas pressure reducing station owgeghb suppliers. Data are constantly reporteddorthP.
TPP has right to access the metering unit andggaate in scheduled calibrations of it.
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Consumption of heavy fuel oil (mazut)
Heavy fuel oil is supplied to the TPP by rail ciseand it is stored in reservoirs from which ipisnped into fuel pipeline connected to the uisnsumption
of heavy fuel oil is metered by measurement ofll@véhe reservoirs 3 times a day (each shift).

Measurement of NCV of fuels

page 29

The NCV of coal, natural gas and heavy fuel omhisasured by TPP laboratory. The samples of codbies four times an hour and are kept for testthgch
is carried out every 5 days. Testing of naturalajas heavy fuel oil is carried out every five days.

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

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

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing to paper)

D.2))

6. BE, Monitoring of tCO, c Yearly 100% Electronic and | Calculated using
GHG emissions paper the formulae in
in year y Section D.1.1.2

7. BEruel, y Monitoring of tCO, c Yearly 100% Electronic and | Calculated using
GHG emissions paper the formulae in
in year y Section D.1.1.2

8. SFGs. See Annex 2 GJ/MWh c Fixed ex-ante 100% Electronic Fixed baseline

parameter

9. EL, Plant data MWh m Continuously 100% Electronic and

paper
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BE, =BEq, (3)
Where:

BE, is the baseline emissions for the year y @CO

BEruel, y is the baseline CQemissions due to combustion of fossil fuels inlibéers of TPP (tC¢)

Z(Fci,y X NCVi,y X EFCOzi,y)

R 3 CRETYCYM R @
i : :

Where:

SFGs, is the baseline specific fuel consumption for@yf power to the grid (station heat rate) (GJ/WW

FG.y is the fuel of type i (coal, natural gas and lydfarel oil (mazut)) consumption during the yeatgng)

EFcoz,iy is the carbon emission factor of fuel of type iidgrthe year y (tC&GJ)

NCV; is the net (lower) calorific value of fuel of &yp during the year y (GJ/ton)

EL, is the annual amount of electricity supplied BPTto the grid in year y (MWh)
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Not applicable

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

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

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing to paper)

D.2))

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

Not applicable

Not applicable
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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 (m), | Recording Proportion of s;t\g EV;” the Comment
(Please use calculated (c), frequency data to be archived?

(rzl:Jorgg_ers to ease estimated (e) monitored (electronic/

referencing to Papen

D.2)

units of CO, equivalent):

ER, = BE, - PE, (5)
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Where:

ER, is emission reduction of the JI project in yed&tGO.e)
BE, is the baseline emissions in year y (€0

PE is the project emissions in year y (t&p

information on the environmental impacts of the praect:

Not applicable

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

Data
(Indicate table and
ID number)

Uncertainty level of data
(high/medium/low)

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

Fuel consumption

Low

Measurement methods approved (certified) by theelsoof the State Standard of Ukraine. The
measurement inaccuracy of the devices the readinghich are controlled in monitoring, meet the
requirements laid down in the local norms. Actuadtsral standards on inaccuracy of measurements of:

— coal weighing by conveyor belt scales is +1%eitdy;
— heavy oil is £2.5% or better;
—gas consumption measurements is £ 0.5% or better.

The meters involved will be calibrated accordingtte host Party’s legislation.
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Electricity output to grid £1% or better The electricity meters will be calibrated accordinghe host Party’s legislation obligatory reqoments.
NCVy Low Periodic accreditation of TPP laboratory bytremised state certification/metrologycal body

QA/QC procedures include:

* Monitoring of coal consumption by conveyor scatizly reports;

« Monitoring of natural gas consumption by the gasemelaily reports;

« Monitoring of heavy fuel oil consumption by levekter in the reservoir, daily reports;

« Monitoring of electricity supplied to grid by théeetricity meter, constantly;

The metering devices are subject to calibratiomting to manufacturer's manuals and host Parggsslation in force.
Monitoring of coal, heavy fuel oil and natural déSV is performed by TPP laboratory.

TPP will designate a system manager to be in chaf@and accountable for the generation of ERUsuiiclg monitoring, record keeping, computation and
recording of ERUs, validation and verification. Téwstem manager will officially sign off on all waheets used for the recording and calculationRU&
Defined protocols and routine procedures, with gquofessional data entry, extraction and reporpngcedures will make it considerably easier fag th
determinator and verifier to do their work.

The monitoring manual will be compiled and the wiogkstaff in the monitoring department will undéeaheir responsibilities in accordance with thenos.

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

Collection of information required for calculation$ reductions of GHG emissions as a result ofgiaect is performed in accordance with the procedu
common for the enterprise, as monitoring requikeadditional information to be obtained, apart fritve data already being collected and processed.

Authority and responsibility of project management,registration, monitoring, measurement and reportirg
Global Carbon BV
» Control of monitoring and submission of GHG emissioeporting.

Zuyevska TPP:
* Organizes monitoring (the appropriate orders astfuctions may be issued, specifying the respomgkécutors, monitoring and reporting are carrig, o
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« Organizes and conducts personnel training and &daca

« Recording the required data, monitoring and repgntin the project GHG emissions at the TPP
e Operation of power plant equipment,

* Recording the required data, monitoring and repgrtin the project GHG emissions at the TPP.

Figure 7: Data collection and processing for moniitg at Zuyevska TPP

Donbas fuel and power
company, power generation
department (DTEK)

i |

Zuyevska TPP, process department

B S

Data for MF I

7 A

[—=— ===

| IPCC  defaultl

I values I

1 I

=== =- |I====--1 )= ---- 1
| Powertogrid 1 | Fuel department | Plant laboratory
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Procedures identified for training of monitoring personnel
The management of the personnel training and nitiaiat TPP is carried out by the Technical Dirgcémd the control of implementation thereof — bg t
Head of the enterprise.

Depending on the category of the personnel, thevimhg methods are applied:
e Checking the knowledge of the regulations, norntsiastructions related to process, labor proteciindustrial and fire safety;
« On-going training and retraining.

The activity with the personnel is organized andied out in accordance with the plans approvethkyChief Engineer of the plant that include th&feing:
e Entry training;

* Personnel training in second and allied professions

* Re-training;

* Organizing the activity of the technical librariéschnical materials rooms and simulator trainegjlities.

Personnel involved in monitoring process will taned and instructed according to the MP.

Procedures identified for maintenance and calibratbn of monitoring equipment

Company's authorized department (metrology depathpeovides the operation and maintenance of migwsequipment and is responsible for ensuring the
control of the accuracy of the readings. The cémgoiipment and devices are maintained and chegggubriodically in accordance with calibration sible.
Calibration is carried out at stands with usingstsindard devices. There is also reserve base tfot@guipment at the plant which can be used Beaa
failure of any measuring equipment.

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

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

Alexey Doumik

For the contact details please refer to Annex 1.
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\ SECTION E. Estimation of greenhouse gas emissiondactions \

\ E.1.  Estimated_projectemissions: \

Project emissions 2008 2009 2010 2011 2012

From fossil fuels combustion [tCO2/yf] 5,044,9Y8 138,069| 6,068,516 6,016,351 6,214,427
Total [tCO2/yr]| 5,044,978 6,138,069 6,068,516 6,856 6,214,427
Total 2008 - 2012 [tCO2] 29,482,342

Table 10: Estimated project emissions during thedlitng period

2013-2020 Total

Estimated project emission after the crediting
period

[02)

[tCO2/yr] | 6,214,427 49,715,41

Table 11: Estimated project emissions after thalitireg period

E.2. Estimated_leakage

Project

leakage 2008 2009 2010 2011 2012
Leakage [tCO2/yr] q d ( D D
Total [tCO2/yr] 0 0 0 0 0
Total 2008 —

2012 [tCO2] 0

Table 12: Estimated leakage during the creditingquk

2013-2020 Total
Estimated leakage after the crediting period [tCO2/yr] 0 0
Table 13: Estimated leakage after the creditingiqubr
E.3. ThesumofE.1l. and E.2.:
Project emissions and leakage 2008 2009 2010 2011 2012
From fossil fuels
combustion [tCO2/yr] 5,044,978 6,138,069 6,068,585016,351| 6,214,42}
Leakage [tCO2/yr] 0 0 0 0 0
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Total [tCO2/yr]

5,044,975 6,138,06|9 6,068,5[16 6,058 | 6,214,427

page 38

Total 2008 - 2012

[tCO2]

29,482,342

Table 14: Estimated total project emissions dutimg crediting period

2013-2020 Total
Estir_n_ated to_tal project emission after the [tCO2iyr] | 6,214,427| 49,715,416
crediting period
Table 15: Estimated total project emissions after ¢rediting period
E.4. Estimated_baselineemissions:
Baseline emissions 2008 2009 2010 2011 2012
From fossil fuels
combustion [tCO2/yr]| 5,044,978 6,274,955 6,274,9%5274,955| 6,547,779
Total [tCO2/yr]| 5,044,978 6,274,995 6,274,955 6,288 | 6,547,779
Total 2008 - 2012 [tCO2] 30,417,621
Table 16: Estimated baseline emissions during tkditing period
2013-2020 Total
Baseline emission after the crediting period [tCO2/yr] | 6,547,799| 52,382,39P

Table 17: Estimated baseline emissions after tiediting period

E.5. Difference between E.4. and E.3. representirige emission reductions of the project
Reductions 2008 2009 2010 2011 2012
Total [tCO2/yr] 0 136,885 206,438 258,603 333,352
Total 2008 —
2012 [tCO2] 935,279
Table 18: Estimated emission reduction during tregliting period
2013-2020 Total
Emission reduction after the crediting period | [tCO2/yr] 333,352| 2,666,816
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Table 19: Estimated emission reduction after thedliting period

page 39

E.6. Table providing values obtained when applyindormulae above:
Estimated
Estimated Estimated baseline
project leakage emissions
emissions (tonnes of (tonnes of Estimated emission
(tonnes of CO2 CO2 CO2 reductions (tonnes o
Year equivalent) equivalent) equivalent) CO2 equivalent)
Year 2008 5,044,978 0 5,044,978 0
Year 2009 6,138,069 0 6,274,955 136,885
Year 2010 6,068,516 0 6,274,955 206,438
Year 2011 6,016,351 0 6,274,955 258,603
Year 2012 6,214,427 0 6,547,779 333,352
el s o 20,482,342 0 30,417,621 935,279
CO2 equivalent.)

Table 20: Estimated balance of emissions undepthposed project over the crediting period

Estlmated Estimated Estlma_\ted Estl_ma}ted
project leakage baseline [ emission
Year emissions ton—negof emissions | reductions
(tonnes of (7(:02 (tonnes of | (tonnes of
CO2 e LFalent) CO2 CO2
equivalent) gquivalent equivalent)| equivalent)
2013-2020 | 49,715,414 0 52,382,229 2,666,815
Total
(tog’(])e; of | 49715414 0 52,382,229 2,666,815
equivalent.)

Table 21: 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

Power production has an impact on the local enwmemt. In Ukraine emission levels in power secter ar
regulated by operating licenses issued by the negioffices of the Ministry for Environmental
Protection on an individual basis for each entegrihat has a deemed significant impact on the
environment. The current levels of emissions of ti@n pollutants (dust, sulphur oxides and nitrogen
oxides), are in compliance with the requirementthefplant's operational license.

According to the information from the design docuta¢ion, including environmental impact
assessment, there is no transboundary impactéagected, as all pollution will occur within thengary
zone of the Zuyevska TPP.

Climate and microclimate
The planned project activity will have no negatingact on the climate and microclimate.

Air pollution
There are 52 identified sources of the air pollutavailable on-site.

Dust

Dust, emitted from electricity production processesion-toxic, however, is considered a nuisaibe.
main sources of dust from the electricity produtta the coal fired TPP are the coal mill, inclugfoel
transportation system, and coal-fired boilers. Darsissions from Zuyevska TPP are monitored on a
regular basis in compliance with the norms and legiguns in force.

ESPs are used to treat flue gasses from fly ash. H®Ps have an efficiency ratio of 99.2%. Coal
transportation system exhausts through the vetilatystem are treated with cyclones with an efficly
94.8%.

Nitrogen and sulphur oxides

NOx is formed due to the oxidation reaction of #timospheric nitrogen at high temperatures in thietbo
during coal dust combustion process and reachingtal200 mg/m(at 6% of Q content). It is expected
that after project commissioning the emissions nat exceed the limits allowed by the requiremeafts
the Ukrainian legislation.

SOx emissions in power production originate mafntyn sulphur content in the combusted coal, and are
about 3000 mg/f(at 6% of Q content). The sulphur content in the fuel use@waevska TPP is
significant (1.1-1.9%) in compliance with local lisrvand should not be increase after the implentienta

of the project. The Units will be equipped with F@IRAnts over the next 5 years.

Water contamination

Zuyevska TPP has a return water supply systemsdbece for industrial water is the river Krynkadan
Zuyevska TPP has a permit for water intake. A spditier dam is used to prevent fish from becoming
trapped in the intake channels.

Waste water treatment is undertaken using mechaolwmical, and biological treatment.

Bottom ash is transported to the slurry pond byew#ivet ash removal system). Therefore the slurry
pond is the main source for ground water contanunaat Zuyevska TPP. However, despite this, the
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main ground water contamination level is determibgdother pollution sources in the region, and the
project implementation will result in a decreaséhaf harmful emissions, resulting in a positive awipon
the environment.

Waste handling

Waste handling is in compliance with legislativerms. All waste is collected in a proper manner,
including the accounting of the waste produced.rdlage agreements with licensed companies for waste
utilization in place, if required. Future constiootwaste, if any, will be dumped at the local Klhdite.

Noise, vibration, heat radiation and others harmfulemissions

In accordance to the technical requirements, alinn@ad auxiliary equipment have heat and noise
isolation that provides compliance with the norn§T1D12.1-003.83 (state standard). All equipment and
pipelines which exceed 45°C have the necessargtisnl Monitoring of the noise level is done by

specially an authorized laboratory of Zuyevska TREcording to the measured data provided by the
laboratory, Zuyevska TPP has no substantial noiggact on the environment, including the village

Zugres.

Unit step up transformers: Transformers of auxliegquire open switch gear and are electromagnetic
emissions source. The project implementation vatlworsen the existing levels of noise, vibratibeat
radiation and electromagnetic emissions.

Social impact

Donbas region is characterized by a high populatiensity. Since 1989, there is a trend of density
reduction, caused by natural population aging gpaetal of Ukraine in general. The location of thePr
has positive social impact as it provides arous0@ jobs.

Due to the high volume of industrial enterpriseghie region, such as metallurgical, coke, chemical,
mines, etc., all of which contribute to a signifitaegative impact on environment pollution, thecsfic
negative impact of the TPP is not possible to deites.

Project implementation will lead to decrease ofraplyment in the region and a reduction of theltota
negative environmental impact specifically origingtfrom the plant.

F.2. If environmental impacts are considered signi€ant by the project participants or the
environmental impact assessment undertaken in accdance with the procedures as required by
the host Party.

The environmental impact of the project is positagethe project expects to reduce the impact of the
existing facility. The impact on the environmenttié project is assessed by the Ukrainian autheriti
the following way:

The environmental impacts is assessed before afgagn(re)construction permit. The general prirespl
of evaluating the environmental impact (OVNS, whishthe Ukrainian abbreviation) procedure in
Ukraine are described by the national laws “Onghé@ronmental protection” and “On the environmental
expertise”. According to the national legislatiam force, each project or new activity that can be
potentially harmful for the environment, must ewsithe environmental impact®.

22 The Law of Ukraine “On the environmental expettiggticles 8, 15, 36

% The Law of Ukraine “On the environmental protentjcArticle 51
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The environmental impacts are analysed after thvreldpment of the detailed project design in order t
obtain a (re)construction permit. The OVNS docunmeust provide a list of viable project alternativas
description of the current state of local environmelescription of the main pollutants, risk evéiom
and an action plan for pollution minimisation. Theal OVNS document has to be presented as a
separate volume of the project documentation f&r dvaluation by a state expert company and,
optionally may be the subject of public hearing.

The OVNS has been developed in compliance withukmainian legislative base: Law of Ukraine “On

environmental protection”, Law of Ukraine “On airopection”, Law of Ukraine “On waste” etc and was
approved by the Ministry of Fuel and Energy on 890.
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SECTION G. Stakeholders comments \

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

Information on the reconstruction of the first sshied Unit, #2, of the TPP appeared in local masdian
sources. Information on the project was publisimetthé newspaper “Rodina”, Kharzysk city on 14.07.07
Further units which are to be reconstructed willehaimilar publicity. Comments will be collecteddan
taken into account in the same method as usetiddirst unit.

The project complies with the current norms andiiregnents stipulated in Ukraine. Therefore, alhtedl
local authorities are involved (e.g. EIA is appravsy the Ministry of Fuel and Energy).
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Organisation:

Skhidenergo Lt

Street/P.O.Box:

Shevchenko blwi

Building: 11

City: Donetsk
State/Region:

Postal code: 83001

Country: Ukraine

Phone: +38 062 389 43 39
Fax: +38 062 389 42 96
E-mail:

URL: www.dtek.com.ua/en

Represented by:

Mikhaylov Aleksey Vladimirovicl

Title: Leading Specialis

Salutation: Mr.

Last name: Mikhaylov

Middle name: Vladimirovich

First name: Aleksey

Department: Power Generation Department

Phone (direct):

+38 062 389 43 39, +38 062 389612 9

Fax (direct):

+38 062 389 42 96

Mobile:

Personal e-mail:

mikhaylov.aleksey@dtek.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: focalpoint@global-carbon.com
URL: www.global-carbon.com
Represented by:

Title:

Salutation: Mr.

Last Name: de Klerk
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Middle Name:

First Name: Lennard
Department:

Phone (direct): +31 30 850 67 24

Fax (direct):

+31 70 891 07 91

Mobile:

Personal e-mail:

deklerk@global-carbon.com
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Annex2
BASELINE INFORMATION

Determination of baseline factors
The source of COemissions at the power plant is the combustidnalfin the Units boilers.

All the efficiency measures, such as the increalsefiiciency of the boilers, steam turbines and
alternators undertaken in the course of the reosetgin of the units of Zuyevska TPP, result in a
decrease of the specific fuel consumption for tkeegation of electricity. A further decrease of the
specific fuel consumption is achieved due to destngpthe power and fuel loses in the plant auxdgr
such as the cooling system, water treatment sy§giamps and fans).

These measures contribution to the decrease offispgeel consumption for power supplied to thedyri
Therefore, the specific fuel consumption for powepplied to the grid (also called as station hatg)r
was selected as the indicator of unit, or plarficiehcy, which also directly reflects the resuitemergy
efficiency achieved through reconstruction.

The specific fuel consumption for the power supplie the grid is based on metered values of total
amount of fuels consumed by TPP, and power expdrted PP to the grid. These values are collected
and stored at the PP, they are traceable and trergpand expressed in g.c.e. (grams of coal afgunt)

per kWh of power supplied to grid. Further convensis made into GJ/MWh.

Baseline specific fuel consumption

The baseline specific fuel consumption $& fixed as an annual average of the most rebee¢ tyears
preceding the project start (2002, 2003 and 2004).

SFGyq = ZSFCy x% ’
y

Where:

SFG is the specific fuel consumption of the TPP iarye (GJ/MWh)

SFGq is the baseline fuel consumption of the TPP (GUM)

The result is shown in the table below:

2002 2003 2004

Power supplied to grid MWh 4,622,099 4,838,271 BAR
Overall fossil fuel consumption t.c.e. 1,674,634 748,790, 1,652,730
Specific fuel consumption g.c.e./kWh 362.31 360142 359.89
Specific fuel consumption GJ/MWh 10.6184 10.5629 .54@5
Baseline specific fuel consumption | g.c.e./kWh 360.8723
Baseline specific fuel consumption | GJ/MWh 10.5763

Table 22: Calculation of baseline specific fuel somption

The overall fossil fuel consumption is calculatedlzde sum of consumption of particular fuel mulégl
by its net calorific value.

Therefore, the baseline specific fuel consumptiotaken as 10.5763 GJ/MWh.
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Annex3
MONITORING PLAN

See section D for monitoring plan
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