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\ SECTION A. General description of the project |

\ A.l.  Title of the project: |

“Installation of new CCGT-400 at Yaivinskaya TPRGK+4, Perm area, Russia”.
Sectoral scope 1: Energy industties
PDD version 4.0.

02 March 2010.

A.2.  Description of the project

0OJSC “Fourth Generation Company of the Wholesabetitity Market” (further in the text - OGK-4 in
line with the Russian abbreviation) is one of tlve thermal OGKs established during the Russian
electricity sector reform. OGK-4 was incorporated2005 and completed the process of its corporate
reorganization in 2006. E.ON Russia Power becameeowf around 69% stock by the end of 2007.
E.ON Russia Power owned 76% of stock by the erRD08.

OGK-4 core business is generation and wholesadéegfricity. Generation, transmission and salesaith
are not crucial as it constitutes only around 2%adés revenues.

The company operates five thermal power plants JTtR®ughout Russia: Berezovskaya TPP (1,500
MW, Sharypovo, Krasnoyarsk area), Surgutskaya TP&300 MW, Surgut, Tyumen area),
Yajvinskaya TPP (600 MW, Yajva, Perm area), Shaaya TPP (1,100 MW, Shatura, Moscow area)
and Smolenskaya TPP (630 MW, Ozerny, Smolensk ark@h are the branch of the Company since 1
July 2006.

Total installed generation capacity of OGK-4 isR)éMW (that accounts for about 4% of Russia’s total
installed power capacity) and total installed thalrmgeneration capacity is 2,179 Gcal/lh. OGK-4
produced 56,676 GWh of electricity and 2,261théisal of heat in 2008. Gas accounted for 79% of the
energy balance.

The building of Yaivinskaya TPP has begun in 198&e first energy unit started operation in 1968, th
fourth — in 1965. Project fuel was coal. Then thergy units were switched on natural gas. Currehgy
main fuel is natural gas and coal is standby flibk installed electricity capacity is 600 MW ane th
heat capacity is 69 Gcal/h. The TPP produced 7.6éhergy generated by OGK-4 in 2008 and operates
(99.1%) on natural gas. The main technical datthefexisting energy units is presented in the Table
A.2.1 below.

Table A.2.1: Main technical data of existing energwits at Yaivinskaya TPP

Type of energy Unit capacity, Commissioning : :
N unit Amount MW year Turbine type | Boiler type | Fuel
Boiler +steam K-160-130 Gas/
1-4 turbine unit 4 150 1963-1965 HTGZ TP-92 TKZ coal

Source: OGK-4

! http://ji.unfccc.int/Ref/Documents/List Sectoral oBes version 02.pdf
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The project is implemented at Yaivinskaya TPPs pplanned to build an additional electricity getiag
unit using Combined Cycle Gas Turbine (CCGT) tebt which is the most energy efficient and
environmentally sound way of energy generation &doday. The purpose of this project is to
demonstrate the utilisation of a Best Available firedogy (BAT) and to decrease the specific,CO
emissions per MWh generated and other negativeapubenic impacts.

Project scenario

A combined cycle gas turbine unit with electrioitgpacity of 400 MW will be installed at Yaivinskaya

TPP and commissioned in August 2011. The grossi@fity of new energy unit can reach up to 58%.
Natural gas will be used as fuel. OJSC “OGK-4" duded the contract of gas delivery with OJSC
“NOVATEK" for additional natural gas deliveries Movember 2007. After project implementation the
new energy unit will supply electricity to the Usit Regional Energy System (URES) “Ural” grid

(description of URES is provided in Annex 2). Etesty produced by the new generating unit, based o

more efficient technology of energy generation| walplace electricity that would be generated using
less efficient technology in case of the absendhefinit.

Baseline scenario

The baseline scenario is based on the assumptitrif tthe project is not implemented (i.e. additibn
electricity will not be supplied to the grid) thinlrties will cover the energy demand. The energy
companies within the same regional energy systeRE® “Ural”) can increase electricity generation at
the existing capacities by delaying decommissiomiigutdated capacity and/or installing hew energy
units.

A Jl specific approach was used for the baselirténge Please see Section B for more detailed
information.

Brief history of the project

The Russian United Energy Company (in Russian- RABES”) paid a lot of attention to the
cooperation within Kyoto Protocol to UNFCCC. A GH@entory has made in all regional branches.
The company seriously considered introduction tdrimal emission trading system (ETS). It created a
special entity for PIN and PDD development being Energy Carbon Fund (ECF). When investment
programs or interventions were planned and apprdweds Board the potential implications of this
cooperation were taken into account. This was ¢ttein the titles of investment projects. Mostiu#
projects with CCGT installation were entitled agé@ting the Replacing Capacity by CCGT installation
at...”. It was expected that some old generating citipa would be replaced after 2020 or earlier. Whe
OGK-4 was created in 2005 it inherited the old stagent programs adjusting their scope and funding
but not the titles of interventions and projects.

A project feasibility study was prepared in 200Gchhwas updated in May 2007. The decommissioning
activities of some installations are not planned avinskaya TPP as it has the most modern recently
installed (in comparison with the average age o tpe of equipment in Russia) energy generating
installations. The decision on funding and impletivgn the project under the title “Creating the
Replacing Capacity by CCGT-400 Installation at Branch Yaivinskaya TPP of OGK-4" was taken by
the OGK-4 Committee Directors (approval of projesibility study) in June 2007. The PIN for this
project was developed by ECF in February 2007. layN008 OGK-4 concluded a contract with
consortium of “ENKA INSAATVE SANAYI A.S.” and “ENKAPOWER SYSTEMS B.V.” for project
implementation. OGK-4 waited for JI National AppabwProcedure to be in place in Russia. After its
launch in February 2008 OGK—4 and its new owner.GNERussia Power decided to update the PINs
and to prepare prefeasibility study for those FliNthree OGK-4 affiliates inclusive Yaivinskaya TPP

As a result of this study OGK-4 decided to staet fihll JI cycle but develop the project under titie t
“Installation of CCGT-400 at Yaivinskaya TPP, OGKRerm area, Russia” that more precisely reflects
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the project scope and follows the rules of namingrdjects. In all JI cycle related documents titie
will be used while supporting documents providedrughe request to the Determinator might refer to
the previous title of the project.

\ A.3.  Project participants:

Please, indicate if
the Party involved
Party involved Legal entity. p[g!g_cl participant W|sh_es to be
(as applicable) considered as
project participant
(Yes/No)
Party A: Russia (Host 0OJSC “Fourth Generation Company ¢ No
party) the Wholesale Electricity Market”
Party B: Germany E.ON Carbon Sourcing No

Role of the Project Participants:

¢ 0JSC “Fourth Generation Company of the Wholesadetitity Market” (OGK-4) — will manage
and partly fund JI project implementation at Yaskaya TPP. It will own ERUs generated. OGK-4
is a project participant;

« E.ON is one of the biggest investor-owned companie®lved in production, supply and sales of
different types of energy, heat and natural gash wpperations in Germany, UK, Italy, Spain,
Sweden, Russia and USA. Its Euro 87 billion salesevgenerated by around 94 thousand employees
in 2008. E.ON is involved in the flexible mechanssof the Kyoto Protocol and had created special
business unit “E.ON Carbon Sourcing”, 100% subsydiaf “E.ON Climate & Renewables” for
these purposes. It funds JI project investment aast will use ERUs generated. “E.ON Carbon
Sourcing” is a project participant.

JI consultant:

Global Carbon BV is a leading expert on environrabobnsultancy and financial brokerage services in
international greenhouse emissions trading mankdeuKyoto Protocol. Global Carbon BV is a project

design document (PDD) developer including monigpnpan and baseline setting. Global Carbon BV
has developed the first JI project that has begisteged at United Nations Framework Convention on
Climate Change (UNFCCC). The first verification endl mechanism was also completed for Global
Carbon BV project. The company focuses on Joiniémentation (JI) project development in Bulgaria,

Ukraine, Russia, and the EU Emissions Trading Sehd@lobal Carbon BV is responsible for the

preparation of the investment project as a Jl ptojacluding PDD preparation, obtaining Party

approvals, monitoring and transfer of ERUs. Gldbatbon BV is not a Project Participant.

\ A.4.  Technical description of the_project |

\ A.4.1. Location of the project |

The project is located near Yaiva Township in thern®® area (in Alexandrovsk district). The
geographical location of the Yaiva Township in Rass presented in Figure A.4.1.1 below.
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Figure A.4.1.1: Map of Russia with location of Perarea

The Russian Federation.

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

Perm Area is located in Ural region. The populatidrarea is approximately 2.8 min. {1place in
Russia) and the surface area is approximately 1&616.kn (24" place in Russia).

Perm Area (in Russian language — oblast) is onecoihomically developed areas in the Russian
Federation. The key industry sectors in the areaihrchemical, petrochemical and metallurgical.

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

Yaiva Township is located within Alexandrovsk distrof Perm area. The coordinates of the Township
are 59°20'N, 57°16'E. Yaiva was founded in 1960e Topulation of Yaiva is approximately 11
thousand people.

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

Yaivinskaya TPP is located near the Yaiva Townshipe coordinates of TPP are 59°20'N, 57°14'E.
Yaivinskaya TPP is biggest enterprise in Yaiva Tskp.
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A.4.2. Technology(ies) to be employed, or measureperations or actions to be
implemented by the project

A combined cycle is characteristic of a power pdg engine or plant that employs more than one
thermodynamic cycle. Heat engines are only ablesma portion of the energy of their fuel generates
(usually less than 50%). Normally the remainingth@ag. hot exhaust fumes) from combustion is
wasted. Combining two or more "cycles", such asBhayton cycle and the Rankine cycle, results in
improved overall efficiency.

In a combined cycle power plant (CCPP), or combiogtde gas turbine (CCGT) plant, a gas turbine
generator generates electricity and the wasteibesed to make steam to generate additional Elgytr
via a steam turbine; this last step enhances fiweeicy of electricity generation. Most of the ngas
power plants in North America and Europe are of thpe, whereas in Russia this is not the casa. In
thermal power plant, high-temperature heat as itpthe power plant, usually from burning of fuial,
converted to electricity as one of the outputs lwdtemperature heat as another output. As a mile,
order to achieve high efficiency, the temperatufeeidence between the input and output heat levels
should be as high as possible. This is achieveddmbining the Rankine (steam) and Brayton (gas)
thermodynamic cycles.

Efficiency of CCGT plants

By combining both gas and steam cycles, high itgoiperatures and low output temperatures can be
achieved. Efficiency of cycles sums up, becausg biaee the same fuel source. So, a combined cycle
plant has a thermodynamic cycle that operates legiwlee gas-turbine's high firing temperature amd th
waste heat temperature from the condensers ofeahescycle.

If the CCGT plant produces only electricity, eféocies of up to 60% theoretically may be achieved.
Projected plant gross efficiency is expected 58869%) under nominal operational parameters.

The proposed project is CCPP produced by SiemensTA&type of CCPP is SCC5-4000F 1S. The one
energy unit will be installed at Yaivinskaya TPmeTelectric capacity of the energy unit is 400 MW.
includes one gas turbine (model is SGT5-4000F),sbe@m turbine (SST5-300), one generator (SGen5-
2000H), one triple pressure heat recovery steararg&r (CMI) and auxiliary equipments.

The technical characteristics of the energy umitdsscribed in the Table A.4.2.1 below.

Table A.4.2.1: Relevant technical data of energyitun

Indicator | Amount | Unit
SCC5-4000F 1S
Fuel Gas -
Installed capacify 426.4 MW
Net efficiency 54.56 %
Auxiliary electricity consumption 5.8 %
SGT5-4000F
Installed capacity 291 MW
Gas consumption 53.9 t/h
Exhaust Temperature 717 °C
CMI

2 For annual average temperature of outside aiflj+1.

% Net calorific value is 49.2 GJ/t
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Indicator Amount Unit
High pressure steam output 261.8 t/h
Intermediate pressure steam output 307.8 t/h
Low pressure steam output 45.7 t/h

SST5-300
Installed capacity | 135.4 | MW
SGen5-2000H

Total capacity | 508 | MVA

Source: Data provided by OGK-4

Implementation schedule

In 2006 the business plan of the project was pezpand the site preparation works started. The
Committee Directors of OJSC “RAO “EUS Russia” ap@a the project business plan in May 2007.

The Committee Directors of OGK-4 (06 June 2007 )#Gfproved the project implementation as priority
for OGK-4. A preliminary contract was signed in M2§08 and the main contract was signed on 15 July
2008 with a consortium of “ENKA INSAATVE SANAYI A.8 and “ENKA POWER SYSTEMS
B.V.".

CJSC “TEPengineering” finished the preparatiorhefProject Design “Creating the Replacing Capacity
by CCGT-400 Installation at the Branch Yaivinskay@P of OGK-4" in December 2008. After that the
Project Design was approved by the Federal Statéution “The Main Agency of the State expertise”
(FGU “Glavgosexpertiza” in Russian abbreviationMay 2009.

The new CCGT-400 energy unit will be commissiongdAugust 2011. The project implementation
schedule is presented in the Table A.4.2.2.

Table A.4.2.2: Project implementation schedule

2006 2007 2008 2009 2010 2011
I|IT|TOI(TV|I(IT|IT IV | I |IT|{IIT| IV | I|IT|TOT| TV | I | IT | TIT| TV | I (IT| TIT | TW
N Title 9/g9/9|9|9/9/9|9|d9|g9/9|9|9/9|/9]|9|d9/9|9|499/d|[39]|9
1 |Preliminary decision making L
2 |Site preparation e o e w—
3 |Final decision making i
2 |Conclusion of contract (preliminary and main} L
3 |Project development and permits *
5 |Equipment procurement ———
6 |Civil works e e s e s e e
7 |Commissioning [ L IT T [ [ [ |

Source: Data provided by OGK-4.

Training programme

According to the contract with a consortium of “ENKINSAATVE SANAYI A.S.” and “ENKA
POWER SYSTEMS B.V.” (the section 2.6.3 of the caat): “A comprehensive training program is
conducted for a selected number of Employer’s @iffineers, operations and maintenance personnel.
The training will be conducted at the Employerte’si
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The training is included the following main coursé€¥as Turbine Operation, Generator and Major
Electrical equipment, Steam Turbine Operation, Heatovery Steam Generator and other. Total
training time is 33 days.

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

The project uses best available technologies oftridéy generation: Combined cycle electricity
generation. Its gross efficiency is approximatedydbdand the emission factor is 0.370 {NDNVh. After

the project implementation, electricity generatgadttee new energy unit will be supplied to the goid
URES “Ural”. It will replace electricity which otin&ise would have been generated by the existing
power plants and/or other new energy units to mstcocted by the third parties. The Combined Margin
emission factor (existing power plants and new gynenits) is 0.606 tC@OMWh (please see Annex 2).

The project does not look financially attractiveitais proved in Section B.2 through the applicatiuf
the appropriate investment analysis as per theoapdr CDM “Tool for the demonstration and
assessment of additionality” (version 05.2). Thergw industry is a capital intensive industry ahd t
proposed project requires a significant amounuaofifng (about Euro 419 million). The IRR benchmark
used in the investment analysis is 10.5%, whiléhenproposed project (if not being considered dt a
project) the IRR will be only 6.08%. For more digdiinformation on baseline setting and additiagali
please refer to Section B.

Therefore if the project is not implemented, moreeghouse gases will be emitted to supply the same
amount of electricity.

Years
Length of the crediting period 1.378
Estimate of annual emission reductions
Year . >
in tonnes of C@equivalent

2011 253,563

2012 670,801
Total estimated emission reductions over the
crediting period 924,364

(tonnes of C@equivalent)
Annual average of estimated emission reductions
over the_crediting_period 670,801

(tonnes of CQequivalent)
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Years
Period after 2012, for which emission reductiores ar 8
estimated
Estimate of annual emission reductions in
Year .
tonnes of CQequivalent

2013 670,801

2014 670,801

2015 670,801

2016 670,801

2017 670,801

2018 670,801

2019 670,801

2020 670,801
Total estimated emission reductions over the
period indicated 5,366,407
(tonnes of C@equivalent)

Detailed calculation of project emission reductiepresented in Section E.

\ A.5.  Project approval by the Parties involved

The PDD and other relevant documents will be sulechitto the Russian Ministry of Economic
Development to follow the procedure of project apat as JI by the Government of the Russian
Federation. Additionally, project approval from @any will be sought.
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Indication and description of the approach chosenegarding baseline setting

According to paragraph 9 of the “Guidance on datéor the baseline setting and monitoring”, vensio

02 (hereinafter referred to as “Guidance”), thggmbparticipants may select either:

(a) An approach for baseline setting and monitoringetlgyed in accordance with appendix B of the JI
guidelines (JI specific approach); or

(b) A methodology for baseline setting and monitoringpraved by Executive Board of clean
development mechanism (CDM).

In the proposed project a JI specific approacletdalse baseline scenario and the monitoring plaises!.
This specific approach will use some elements oMOmethodology AM0029 “Baseline Methodology
for Grid Connected Electricity Generation PlantsgsNatural Gas”, version 3.

The proposed approach is being applied througfotlmving three steps:

1. Identification of a baseline in accordance withgugmaphs 23-29 of the Guidance;

2. Additionality demonstration in accordance with thest recent version (version 05.2) of the “Tool
for the demonstration and assessment of additigiiali

3. Calculation of emissions of the baseline scenario.

The detail theoretical description of the baseilinpresented below.
Application of the approach chosen
Step 1: Identification of a baseline based on thekection of the most plausible alternative scenario

Sub-step 1a: Identification and listing of plausilalternative baseline scenarios

In the proposed project it is planned that new daeib cycle gas turbine unit burning natural gahwit
total electricity capacity of 400 MW will be inskadl at Yaivinskaya TPP and commissioned in August
2011. As shown in the Section A.2 the other typesnergy unit (for example, steam power unit) and
other types of fuel were not considered as alteresitof the proposed project. After project
implementation the new energy unit will supply #lieity to the United Regional Energy System
(URES) “Ural” grid.

Therefore based on the JI specific approach isepted above four plausiblalternative baseline
scenarios are identified:

Alternative scenario 1: The proposed project matetbped as a Jl project;

Alternative scenario 2: The electricity to be gaed by project is provided by the other existing
plants of URES “Ural”;

Alternative scenario 3: The electricity to be geed by project is provided by the other new eyerg
units of URES “Ural”,

Alternative scenario 4: The electricity to be gated by project is provided by the other existing
plants and the other new energy units of URES “Ural

Alternative scenario 5: The electricity to be geted by project is provided by the import of
electricity from connected grids.

These four alternative scenarios are describedvbelonore detail.
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1) The proposed project not developed as a Jl ptoje

A combined cycle gas turbine unit with total eleat capacity of 400 MW will be constructed at
Yaivinskaya TPP and commissioned in August 201los&refficiency of new energy unit will be
approximately 58%. The natural gas will be usetuak After project implementation electricity witle
supplied by the new energy unit into grid of URBESBHI". It will replace electricity which otherwissill

be generated at the other power plants of URES|*Ura

2) The electricity to be generated by project isyided by the other existing plants of URES “Ural”

OGK-4 does not install the new energy unit andqmibglectricity generation would have to be covered
by the other existing power plants within URES “lJthat exists in the particular year that the puatjis
generating electricity.

\ 3) The electricity to be generated by project is pded by the other new energy units of URES “Ural’

OGK-4 does not install the new energy unit and guoglectricity generation will be covered by new
energy units to be constructed by the other eneogypanies within URES “Ural”.

4) The electricity to be generated by project isyided by the other existing plants and the othew h
energy units of URES “Ural”

OGK-4 does not install the new energy unit andquioglectricity generation would have to be covered
by the other existing power plants and by the neergy units to be constructed by the other energy
companies within URES “Ural”. This alternative is@mbination of alternative 2 and 3.

\ 5) The electricity to be generated by project isyided by the import of electricity from connecgeidls |

OGK-4 does not install the new energy units angegteelectricity generation would have to be codere
by the other existing power plants and by imporeleftricity from connected grids (in this casenfr
URES “Volga”).

Sub-step 1b: Identification of the most plausibléexnative scenario

Assessment of alternative scenario 1: The propogagject is not developed as a JI project

Projects using gas turbine technologies shall beusively applied during modernization and new

construction at thermal power plants running orurgtgas as indicated in “General Scheme of Power
Facilities’ Allocation by 2020” (General Schemethar in the text) approved by the Government of the
Russian Federation (Order of February 22 2008 #RT5e project has no technical barriers as nhtura
gas is available, the technology as such has beplemented in many industrialized countries and
electricity produced by the new energy unit casiygplied to the grid.

As is shown in Section B2 this project is not ecaiually attractive. Therefore this alternative isat
the most plausible scenario.

Assessment of alternative scenario 2: The electyi¢td be generated by project is provided by tHeeot
existing plants of URES “Ural”

Currently installed electricity capacity correspsnd the electricity market demand. But there aa@yn
old energy units in Russia. In accordance with C¥s§ency of Energy Balances in the power industry”
estimation approximately 10 GW of old capacitieife (lime expired several years ago) has to be
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dismantled by 2015 (3.9 GW by 2010). At the sameettheir forecast assumes the electricity demand
growth will be 27.3 GW in 2012 in comparison with0®'.

Therefore the existing power plants alone cannetrcethe future electricity market demand and this
alternative scenario is not reasonable and feasible

Assessment of alternative scenario 3: The electyi¢td be generated by project is provided by tHeeot
new energy units of URES “Ural”

The planed new energy units to be constructed iE®&RUral” in 2011-2012 according to “General
Scheme” are presented in Table B.1.1.

Table B.1.1: The planed new energy units to be domsted in URES “Ural” in 2011-2012

N Power plant Type of unit Capacity unit, MW | Type of fuel
1 | Ufimskaya CHP-2 Cogeneration (gas turbine) 170 s Ga
2 | Kurganskaya CHP Cogeneration (gas turbine) 230 s Ga
3 | Yaivinskaya TPP CCGT 400 Gas
4 | Chaikovskaya CHP Cogeneration (steam turbinge) 50 Coal

5 | Sredneuralsk TPP CCGT 400 Gas
6 | Nizneturinskaya CHP Cogeneration (steam turbing) 115 Coal

7 | Nyaganskaya TPP CCGT 400 Gas
8 | Chelyabinskaya CHP-3] Cogeneration (gas turbine) 20 2 Gas

Total electricity installed capacity of new energyts is 1,980 MW and it is enough for replacenwnt
the project electricity generation.

However the installed capacity of the existing poplants within URES “Ural” is 42.8 GW The existing
power plants runtime factor of URES “Ural” varigerh 0.47 to 0.75. The proper dispatching, network
improvements and better energy unit operation ¢&alu of repair time, etc.) may result in betteeryy
facilities performance thus increasing the net g@neutput of the existing plants.

Reconstruction of existing energy units can inceda®h the installed electrical capacity and threinoe
factor. In accordance with CJSC “Agency of EnergglaBces in the power industry” forecast the
incremental (due to the renovation activities) alletl capacity at the existing power plants will be
approximately 2.3 GW by 2015

0OJSC «System Operator of Unified Energy System& (B of UES”) is in charge of the management
of the demand and supply side of the energy malksttisfies the demand by the most efficient way,
both from an economic and technical point of viédws.soon as more than 87% of the forecasted energy
demand is to be provided by the existing energgtplat is unlikely that the system operator witlare
constant coverage of 0.8 GW (the project capabigyjew plants only.

It means that the electricity to be generated loyegt is to be provided by the existing power piaas
well and therefore this alternative scenario isreasonable and feasible.

4 http://www.e-apbe.ru/library/detail.php?ID=11106
5 http://www.e-apbe.ru/library/detail.php?ID=11106
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Assessment of alternative scenario 4: The electyi¢to be generated by project is provided by tHeeot
existing plants and the other new energy units dRBS “Ural”

As shown in the assessment of alternatives 2 atite Future electricity market demand would be
covered by the combination of the other existiran and the other new energy units.

Thus this alternative is reasonable and feasible.

Assessment of alternative scenario 5: The electyido be generated by project is provided by the
import of electricity from connected grids

According to “Expected balance of power industryelepment for 2009-2015 and 2020” (Annex M.5,
page 301) electrical capacity redundancy in URES “Ural” Wik approximately 1,000 MW starting
from 2010. This value is enough to cover electriagbacity demand without importing any electricity
from the other URESs in case if “the project is imgplemented”. Therefore this alternative is a tiet
most plausible scenario.

Conclusion
Only Alternative 4 is realistic and credible and&dected as the baseline scenario.

Step 2: Additionality demonstration
Please see Section B.2.

Step 3: Calculation of emissions of the baselineestario

To establish the emissions associated with thelibasscenario a baseline emission factor has been
calculated in accordance with article 21 of thedaace and using the CDM Tool “Tool to calculate the
emission factor for an electricity system”, verslithwith some deviations. The using of this CDM IToo
for baseline emission factor calculation is desaiin the Annex 2. And the baseline emission
calculation methodology using the CDM is descrilvethe Section D.1.1.4.

Data/Parameter EG,,,

Data unit MWh

Description Net quantity of electricity generatédre CCGT unit (electricity to be
replaced by third parties under baseline scenario)

Time of Crediting period

determination/monitoring

Source of data (to be) use Yaivinskaya TPP data

Value of data applied e 1,077,999 MWh in 2011

(for ex ante calculations/determinations) o 2,851,848 MWh in 2012

Justification f the choice of | Calculated according to formula 5 of Section DM ds the difference
data or description of between the electricity generated and the intereatls electricity
measurement methods and | consumption at the CCGT unit

procedures (to be) applied
OA/QC procedures (to be) | The data of the electricity generated and the atiemeeds electricity
applied consumption at the CCGT unit are determined bydstatized
electricity meters. Please see Table D.2 for metaidnformation
Any comment -

8 http://www.e-apbe.ru/5years/
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Data/Parameter FC,,

Data unit Tonne of coal equivalent (t.c.e.)

Description Amount of fossil fuél(coal, heavy fuel oil, natural gas, peat, blast
furnace gas, coke even gas and other fuels) combsumtiee project
electricity system in year(for 2006-2008)

Time of Determined ex-ante

Source of data (to be) use

The data was receivthdaatording to the contract between Global
Carbon and Federal State Unitary Enterprise “ThenNfaer-regional
Centre of Processing and Distribution of the Siatisinformation of
Federal Agency of the State Statistics” (Rosstat Rifther in the text)

Value of data applied
(for ex ante calculations/determinations

Please see Table Anx.2.5 in Annex 2

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

OA/QC procedures (to be)
applied

Any comment

Data/Parameter NCV,,

Data unit GJllt.c.e.

Description Net calorific value of fossil fuel typen yeary
Time of Constant for all type of fuel

Source of data (to be) use

Value of data applied

(for ex ante calculations/determinations

29.33 GJ/t.c.e.

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

OA/QC procedures (to be)
applied

Any comment

Data/Parameter EFcoziy

Data unit tCQGJ

Description CQemission factor of fossil fuel typén yeary
Time of Determined ex-ante

Source of data (to be) use

Guidelines for Nati@ralenhouse Gas Inventories, Volume 2:
Energy, Chapter 2: Stationary Combustion (correctexpter as of
April 2007), IPCC, 2006

Value of data applied
(for ex ante calculations/determinations

Please see Table Anx.2.9 in Annex 2

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

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




(@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 ovice
\l&“ N ’
Joint Implementation Supervisory Committee page 15

OA/QC procedures (to be)
applied

Any comment

The four main types of fuels are comisd: coal, heavy fuel oil, natura
gas, peat, blast furnace and coke even gasesniissi@n factor of the
other types of fuels were assumed zero. It is coagee.

A

Data/Parameter EG,,,

Data unit MWh

Description Net electricity generated and delivarethe grid by all power sources
serving the system, not including low-cost/mustjpomwer plants/units,
in yeary

Time of Determined ex-ante

Source of data (to be) use

Rosstat RF

Value of data applied
(for ex ante calculations/determinations

Please see Table Anx.2.8 in Annex 2

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

OA/QC procedures (to be)
applied

Any comment

Data/Parameter EF 416, omsimple, y

Data unit tC@MWh

Description Simple operating margin E€nission
Time of Determined ex-ante

Source of data (to be) use

Parameter is calcuietenrding to the formula 1 of Annex 2

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

0.645

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

OA/QC procedures (to be)
applied

Any comment

Data/Parameter EF 4iq. v,y
Data unit tCQMWh
Description BM emission factor
Time of Determined ex-ante

Source of data (to be) use

Parameter is calcuistenrding to the formula 2 of Annex 2

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

0.487
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Justification f the choice of -

data or description of

measurement methods and

procedures (to be) applied

OA/QC procedures (to be) -

applied

Any comment -

Data/Parameter EF g cm.y

Data unit tC@MWh

Description Combined margin emission factor

Time of Determined ex-ante

determination/monitoring

Source of data (to be) use Parameter is calcudstearding to the formula 4 of Annex 2

Value of data applied 0.606

(for ex ante

calculations/determinations)

Justification f the choice of | -

data or description of

measurement methods and

procedures (to be) applied

OA/QC procedures (to be) | -

applied

Any comment -

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

According to paragraph 2 of Annex 1 of the Guidaramditionality can be demonstrated, inter alia, by

using one of the following approaches:

(a) Provision of traceable and transparent informasbawing that the baseline was identified on the
basis of conservative assumptions, that the prgeenario is not part of the identified baseline
scenario and that the project will lead to reduwief anthropogenic emissions by sources or
enhancements of net anthropogenic removals by sink$Gs;

(b) Provision of traceable and transparent informatiwt an accredited independent entity has already
positively determined that a comparable project fie) implemented under comparable
circumstances (same GHG mitigation measure, sametrgp similar technology, similar scale)
would result in a reduction of anthropogenic enoissi by sources or an enhancement of net
anthropogenic removals by sinks that is additiolmalany that would otherwise occur and a
justification why this determination is relevant fbe project at hand.

(c) Application of the most recent version of the “Tdok the demonstration and assessment of
additionality” approved by the CDM Executive Board;

In this PDD, the most recent version of the “Taml the demonstration and assessment of additighalit
(version 05.2) (hereinafter referred to as “Additiity Tool”) is applied to prove that the emission
reductions by the proposed JI project are additimnany that would otherwise occur.

Step 1: Identification of alternatives to the prajeconsistent with current laws and regulations

Sub-step 1a: Define alternatives to the project
Plausible alternatives to the project were ideadifin Section B.1 above:
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Alternative scenario 1: The proposed project isdeveloped as a Jl project;

Alternative scenario 2: The electricity to be gaed by project is provided by the other existing
plants of URES “Ural”;

Alternative scenario 3: The electricity to be gaed by project is provided by the other new eyerg
units of URES “Ural”;

Alternative scenario 4: The electricity to be gaed by project is provided by the other existing
plants and the other new energy units of URES “Ural

Alternative scenario 5: The electricity to be geted by project is provided by the import of
electricity from connected grids.

Only alternatives 1 and 4 were identified as réalesnd credible.

Sub-step 1b: Consistency with mandatory laws angulations
All the alternatives defined in sub-step 1a areampliance with mandatory legislation and regulzio

Step 2: Investment analysis

The main goal of the investment analysis is toreaitee whether the proposed project is not:

(a) The most economically or financially attractive; or

(b) Economically or financially feasible, without thevenue from the sale of ERUs associated with the
JI project.

To conduct the investment analysis, the followinb-steps have to be applied.

Sub-step 2a: Determine appropriate analysis method
In principle, there are three methods applicable do investment analysis: simple cost analysis,
investment comparison analysis and benchmark aealys

A simple cost analysis (Option I) shall be applieithe proposed JI project and the alternativestified

in step 1 generate no financial or economic benetiter than JI related income. The proposed Jeqro
results in additional sales revenues due to thetradity that will be generated. Thus, this anadysi
method is not applicable.

The Additionality Tool allows for an investment cparison analysis which compares suitable financial
indicators for realistic and credible investmerneiatives (Optiofl) or a benchmark analysis (Option
[l). For this project a benchmark analysis (Optidlp is appropriate in accordance with the attathe
guidance to the Additionality Tool (paragraph 15).

Sub-step 2b: Option lll. Apply benchmark analysis

The proposed project, installation of CCGT unialshe implemented by the project participant OGK-4
The approach recommended in p. 6 (a) of Additiendlool is applied — using “government bonds rates
increased by a suitable risk premium”. As Russiasdoot have long term governmental bonds, a
conservative approach of using Central Bank RFdsterate of 10.5% only is proposed in the analysis
not including a county risk premium and inflatidus the overall IRR benchmark amounts to 10.5%. If
the proposed project (not being implemented agalegt) has a less favourable indicator, i.e. aglow
IRR, than the benchmark, then the project cannabbeidered as financially attractive.

Sub-step 2c: Calculation and comparison of finantiadicators
The financial analysis refers to the time of inwestt decision-making.

The following assumptions have been used baseldeoimfformation provided by the enterprise:

1. Investment decision: June 2007, commissioning d&éiugust 2011;
2. The project requires investments of approximatéMRE419 million during five years;
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3. The forecast for electricity and natural gas tardtcording to the “Concept of social-economical
development of RF for the period up to 2020" appbwy the Russian Federation Government
Decree #1662-p dated 17/11/2008;

4. The exchange rate (EUR/RUR) is rounded up to 1£B48 accordance with the enterprise’s

conversion practice;

The project lifetime is 25 years (lifetime of CC@illine with contract);

The project does not foresee any replacement,sofltavs only for new capacities are considered;

Fuel consumption and electricity generation is taketo account in line with the technical

specifications of the project design;

8. The annual installed capacity utilisation is 7,18furs per year that corresponds to the run time
factor of 0.81;

9. Natural gas is the biggest cost component corisiifumore than 80% of total operation cost.

10. The scrap value is calculated as CCGT weight (decued) multiplied by scrap price.

No o

The project cash flow focuses, in addition to inkent-related outflows, on revenue flows generated
additional sales of electricity produced by the e@GT unit.

The project’s financial indicators are presentethanTable B.2.1 below.

Table B.2.1. Financial indicators of the project

Scenario IRR (%) Discounted PBP =imgle 9aysa
period (years)
Base case 6.08 Out of project lifetime 11

The cash flow analysis shows an IRR of 6.08%, winctvell below the IRR benchmark identified as
10.5%. As a result a negative NP¥ obtained. Hence, the project cannot be consities financially
attractive.

Sub-step 2d: Sensitivity analysis

A sensitivity analysis shall be conducted to showhetlWer the conclusion regarding the
financial/economic attractiveness is robust togaable variations in the critical assumptions.

The following four key factors were considered lire tsensitivity analysis: electricity and gas tariff
investment and maintenance cost. The other cospaoemts account for much less than 20% of total
cost and therefore are not considered in the $d@thsitinalysis. In line with the guidance to the
Additionality Tool (par. 17) the sensitivity analyshould be undertaken within the corridor of +1fi%o
the key indicators.

Scenario Iconsiders a 10% investment cost growth. Scenasitotvs that this assumption worsened the
cash flow performance due to significant cost insg

Scenario 2is based on the assumption of a 10% investmentdemsease that improves cash flow and
performance indicators a little with IRR remainingjow the benchmark.

Scenario dmplies electricity tariff raise 10%. The effestdimilar to that described irc&ario 2.

" The discounted payback period would be outsidé@project lifetime.

8 Net present value
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Scenario 4implies electricity tariff decrease 10%. That nednat sales revenues drop worsening the
cash flow performance.

Scenario Jassumes 10% natural gas tariff growth. The resudinnilar toScenario 1.

Scenario Gassumes natural gas tariff decrease by 10%, inogeaperation cost and decreasing the cash
flow outcome.

In all these scenarios NPV is negative. The sirpplgback period is more than 10 years and discounted
payback period exceeds project life time.

A summary of the results is presented in the TB2 below.

Table B.2.2: Sensitivity analysis (summary)

Scenario IRR Discounted PBP Simple payback period
(%) (years) (years)
Scenario 1 5.02% Out of project lifetime 12
Scenario 2 7.30% Out of project lifetime 10
Scenario 3 10.00% 23 8
Scenario 4 0.41% Out of project lifetime 19
Scenario 5 2.39% Out of project lifetime 15
Scenario 6 8.87% Out of project lifetime 9

Hence, the sensitivity analysis consistently sufsp@or a realistic range of assumptions) the assioh
that the project is unlikely to be financially/econically attractive.

Step 3: Barrier analysis

In line with the Additionality Tool, a barrier amnais is not conducted.

Step 4: Common practice analysis

Sub-step 4a: Analyze other activities similar taetproposed project activity:

The project energy unit uses combined cycle (Rankind Brayton (gas) thermodynamic cycles) for
electricity generation (without heat generatiof)eTinstalled capacity of this combine cycle gabitg
(CCGT) unit is 400MW.

In Russia almost all power plants use the Rankdtea(n) cycle (fossil fuel fired boiler(s) with stea
turbines). The total installed capacity of all CCGits (including with cogeneration cycle) is ab@ué
GW (2007). It is approximately 1.7% of total thetrpawer plants installed capacity.

The Tool recommends to provide an analysis of dhgraactivities if they are in the same countryitvag
and rely on similar technology, are of a similaalecand take place in the comparable environment.

The new energy units (of more than 50 MW havingnhestalled during the last 16 years) are presented
in the Table B.2.3.

° The discounted payback periods would be outsideeoproject lifetime.
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Table B.2.3: New energy units (more 50MW) in UREBral”
Power plant/unit Com.missio Calpeeiny Technology Fuel Cycle
ning MW
Nizhne-Vartovsk TPP, #2 2003 800 Steam-power| Gas Steam cycle
Nizhne-Vartovsk TPP, #1 1993 800 Steam-power| Gas Steam cycle
Tyumen CHP-1 2003 190 CCGT Gas | Cogeneration
Chelyabinsk CHP-3, #2 2006 180 Steam-power| Gas | Cogeneration
Chelyabinsk CHP-3, #1 1996 180 Steam-power| Gas | Cogeneration
Tchaikovsky CHP 2007 50 Steam-power| Gas Addltlona!
steam turbine

The cogeneration energy units (including CCGT cegation units) generate and supply both heat and
electricity. Heat is the most important productezsally in cold climate while electricity is for sendary
use. CCGT in the proposed project is being contduto produce electricity only. Therefore, CCGT
units with cogeneration cycle are excluded fromahalysis.

As a result, there are no other activities sinmitathe proposed project activity. Hence, the prepgod
project is not common practice.

Sub-step 4b: Discuss any similar Options that aexorring:
The similar activities are not widely observedlsis sub-step is not applicable.

Conclusion
The application of the CDM Additionality Tool densirates that the emission reductions by the
proposed JI project are additional to any that watherwise occur.

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

The new CCTG unit combusts natural gas for eld@ttrieneration, most of which is supplied to thiegr
and minor part is used for internal needs (auyilequipment).

Project boundary embraces:
*  New CCTG unit;
e Auxiliary equipment of the new CCTG unit.

The project boundary is presented in Figure B.3.1.
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Figure B.3.1: Project boundary
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