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Introduction of heat and power complex ‘Motor Sich’

Project pertains to the sectoral scofnérgy industries (renewable/non-renewable soyr&g)up .
SS JI PDD version number:2.3

Data of Completion: 9" November, 2010

A.2.  Description of the_small-scale project |

Situation before project implementation

Prior to the starting date of the Project the eleity demand of JSC ‘Motor Sich’ was secured kg it
supply from the national grid. The heat energylieen produced by natural gas fired boilers.

Baseline scenario

The situation existing prior to the starting dateh@ Project would have continued in the abseridbed
proposed joint implementation activity and thusstintes the baseline scenario of the project &se
section B for details). Baseline scenario foresme®&ring electricity demand through the suppliesrfr
the national grid and covering heat energy demaimhunatural gas fired boilers.

Purpose of the project

The purpose of the project is the improvements rérgy resources consumption efficiency and
subsequent greenhouse gases emission reductionto doglementation of modern technologies of
combined heat and electricity generation basedagrtigrbine units at JSC ‘Motor Sich’.

Generated electricity will be used for covering powlemand of the Enterprise substituting electricit
from national grid, which has high carbon intendagtor. The project owner could also analyse and
consider the option of exporting generated eletyrio the national grid in the future. Heat enevgii

be used both for covering the heat demand of therprise and also for heating of residential area,
substituting heat energy produced by natural ged thoilers.

Concept of the project

JSC ‘Motor Sich’ is planning to construct two comdxdl heat and power stations (heat and power
complexes) based on gas turbine units PAES 250E&n6000 with the electric installed capacity & 2.
MW and 6 MW respectively and two exhaust boilers.

The project consists of two stages:

- construction of CHP station TEK-3 with the electapacity of 2.5 MW and heat capacity 5.6
Gkal/hour in 2010;

- construction of CHP station TEK-6 with the electapacity of 6 MW and heat capacity 10
Gkal/hour in 2011;
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Expected result of the project:

Project activity aims to achieve the following rksu
- greenhouse gases emission reductions in the arab86t401 tonnes of CQ
- reduction of the amount of electricity purchasemhfithe national grid,
- more efficient utilisation of energy resources (mak gas in particular).

Implementation schedule and cost of the project

Project implementation started in February 2007emthe decision regarding project developmens wa
made by Scientific and Technical Council of JSC tbfo Sich’. The decision on the project
implementation has been made taking into accouditiadal incentives due to application of Kyoto
Protocol flexible mechanisms (joint implementatiorgstimation of greenhouse gases emissions
reduction potential due to project implementatias been made simultaneously with the overall ptojec
feasibility assessment. The substantiating magefal the proposed joint implementation projectéav
been provided to national designated focal pointctmsideration and issuing Letter of Endorsement i
February 2008. The Ministry of environmental prditee of Ukraine issue@ Letter of Endorsement
#5937/11/10-08 at May 122008.

The development of CHP station TEK-3 with the gleatapacity of 2.5 MWf{rst stage of the project
activity) began in the fourth quarter of 2007. €wuction and installation works lasted from May&0
till March 2010. Start of operation was expectedhia first quarter of 2010 (approximately in March)
The Act on the readiness-state of the finished tcootsonal object for the cogeneration unit hasrbee
issued on the August'42010.

The development of CHP station TEK-6 with the eieatapacity of 6 MW g¢econd stagef the project
activity) will be started in the first quarter 0®20. The end of construction of CHP station TEKiéhw
the electric capacity of 6 MW is the first quartdr 2011. Start of operation is expected in thet firs
quarter of 2011 (approximately in January).

The total cost of the project implementation is US8187 million.

Grounds for the project implementation

Project implementation was started on the grounidshe necessity to optimize energy resources
consumption at the Enterprise. Information abowrgy consumption by the Enterprise presented in the
table below.

Data 2006 2007 2008
Electricity consumption, MWh 117 980 118 102 118 35
Heat energy consumption, Gkal 183 134 167 256 DA 7
Natural gas consumption,’m 33275738 33732332 31 296 266
Residual fuel oil consumption, tonnes  953.50 4.95 9.94

Project implementation will significantly reduceeetricity consumption from national grid and reduce

associated greenhouse gases emissions.
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\ A.3.  Project participants: |

Please indicate if the

Party involved Legal entity _p_rp;@gt_par_tl_c_lpant Wlsh_es to be
(as applicable) considered as
project participant
(Yes/No)

Party A: . L
Ukraine JSC ‘Motor Sich NoO

(Host Party) Project owner
Party B:

JSC Motor Sicha company engaged in development, productionnggstnd repair of modern aviation
engines. Products of the Enterprise are being astte plants and helicopters in 120 countriesidgss
the company is involved in engine, energy genegatinits, and other outputs production as well as in
provision of aviation services. The number of ergpls is 21 236 as for 2008. JSC ‘Motor Sich’
includes 14 structural units.

JSC ‘Motor Sich’ is authorised by the Host Partyimgplement the joint implementation project
‘Introduction of heat and power complex ‘Motor Sici’he designated focal point of the Host
Party has provided a Letter of Endorsement #593¥70t@8 from 12.05.2008 supporting further
development of JI project by JSKotor Sich’. The Letter of Approval for the JI project will be
issued after the determination stage.

\ A.4.  Technical description of the small-scale pro: |

\ A.4.1. Location of the_small-scale_project |

Project area location — Ukraine, Zaporizhzhya negiaporizhzhya city.
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Fig. A 4-2. Project area location, Zaporizhzhya, Ukaine
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Ukraine

Article 5 of the Kyoto Protocol requires ‘Annex ares to having in place, no later than 2007, ,ameti
systems for the estimation of greenhouse gas emisddy sources and removal by sinks.” National
Inventory System of Ukraine was created by Govemnigecision “Procedure of the Functioning
National System of the Estimation of AnthropogeBinissions by Sources and Removals by Sinks of
GHG not Controlled by the Montreal Protocol” (21@8, Ne554).

According to Article 7 of the Kyoto Protocol Ukrahave submitted annual greenhouse gas inventories
on a regular basis. First National Inventory repeas submitted on 20of February, 2004. The last one
was submitted on #5of May, 2009. Ukraine has also submitted its Fifitional Communication report

on 29" of December 2009.

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

Zaporizhzhya region

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

Zaporizhzhya

A.4.1.4. Detail of physical location, including iformation allowing the unique

Project will be implemented at two project siteZaporizhzhya city.
The geographical coordinates of the project sitegtae following:

1) Project site #1, where the first stage of the mtojéll be implemented (CHP unit with electricity
capacity of 2.5 MW — TEK-3) - 47° 82' 77"N, 35 89" E
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2) Project site #2, where the second stage of theegrayill be implemented (CHP unit with
electricity capacity of 6 MW — TEK-6) - 47° 83' %' 35° 00' 65" E

district

A.4.2. Small-scale project type(sand category(ies) |

Proposed SSC JI projepertains to Type 101 SSCprojects: Energy efficiency improvement projects
which reduce energy consumption, on the supplyardémand side, by up to 60 gigawatt hours (GWh)
per year (or an appropriate equivalent) categonyS#pply-side energy efficiency improvements —
generation.

Energy efficiency improvements will be achieved doehe benefits of cogeneration technology, which
lead to primary energy savings. The appropriatevetgnt for 60 GWh (e) could be 180 GWh of fuel
energy content. The project will generate 72.10 G¥ftelectricity and 125.65 GWh of heat energy
consuming 27.4 million fhor approximately 255 GWh in fuel energy contennafural gas. To generate
the same amount of electricity and heat energy thdebaseline scenario about 353 GWh of fuel gnerg
content is needed. Thus, the project reduces erenggumption on the supply side by about 98 GWh
per annum, which is significantly less than 180 GWh

A.4.3. Technology(ies) to be employed, or measuregperations or actions to be

Gas turbine cogeneration technology is employedhi project. Gas turbine cogeneration systems
operate on the thermodynamic cycle known as thgtBnecycle.

The air is delivered through a diffuser to a consfgessure combustion chamber, where fuel is fefec
and burned. The diffuser reduces the air veloatydlues acceptable in the combustor. Combustion
takes place with high excess air. The exhaust gasiéshe combustor at high temperature and with
oxygen concentrations of up to 15-16%. The highersiperature of the cycle appears at this poit; th
higher this temperature is, the higher the cydieieficy is. The upper limit is placed by the teargture

the materials of the gas turbine can withstandyelsas by the efficiency of the cooling bladeseTtigh
pressure and temperature exhaust gases enter shéurpne producing mechanical work to drive
compressor and electric generator. Energy of extgages, which have high temperatures, is used for
heat energy generation by exhaust boilers.

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



g’@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM
{5

FOR SMALL-SCALE PROJECTS - Version 01.1

UNFCCE
~

Joint Implementation Supervisory Committee

Exhaust boiler

Fuel e
Combustor ]:AildllSl
A o
/
) )
N
Generator
Compressor Turbine

Open Cycle Gas Turbine Cogeneration
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Equipment to be employed during the implementatafnjoint implementation project activity is

described in detail for each project stage below.

Implementation schedule of project activity is thikowing:

Stage 1 — year 2010. Construction of CHP statiok-BEvith the electric capacity of 2.5 MW and

heat capacity 5.6 Gkal/hour;

Stage 2 — year 2011. Construction of CHP statiok-BEvith the electric capacity of 6 MW and heat

capacity 10 Gkal/hour.

Stage 1. Construction of CHP station TEK -3 with tle electric capacity of 2.5 MW

CHP unit TEK-3 with the electric capacity of 2.5 Mdnsists with two main components:
- gas turbine unit PAEC-2500 with electric capacitg® MW and

- steam exhaust boiler KU-8/1,4-55-450GT.

Technical characteristics of CHP unit with the lecapacity of 2.5 MW are presented in the tddaw.

Table A-4.1 Technical characteristics of TEK-3.

Description Unit Value
Installed electric capacity MW 2.5
Installed heat capacity Gkal/hour 5.6
Annual electricity generation MWh 20 000
Annual electricity consumption for own needs of CliHi MWh 3500
Annual net electricity generation MWh 16 500
Annual heat production Gkal 36 643
Annual use of installed electric capacity hours 080
Annual use of installed heat capacity hours 6543
Annual natural gas consumption *m 9 614 000
NCV of natural gas ccal/n? 8 000
Thermal efficiency of CHP unit % 81.39
Electric efficiency of CHP unit % 44 57
Total CHP unit efficiency % 66,14
Frequency Hz 50
Voltage V 6 300, 10 500
Weight kg 28 500

Source of data: Business plan of investment pr@ectnovative product introduction , which foresee
construction of energy-saving cogeneration unitaHend Power complex — 3’ (TEK-3).
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In CHP station with the electric capacity of 2.5 MTEK-3) a gas turbine engine GTE-MC-2.5 is used.
CHP station is supplied with the efficient elecstarting system, complex system of air cleanitjse
control system and modern automatic control systedhsafety system.

|g A 4 4 Gas turblne energy generatlon un|t PAESSOO

Heat energy generated by TEK-3 will partly substitheat energy that would be otherwise generated by
the boilers of boiler roonNe2. The boiler room #2 has 4 Babcock and Wilcox ratdmilers and 3
PTVM-50 water heating boilers installed. All bodeare used for providing heat energy to ensurartgeat
and hot water supply of the Enterprise and residesgctor.

Technical characteristics of Babcock and Wilcoxasteboilers are presented below. Two of them have
steam production capacity of 40 tonnes per hour2ardlO tonnes per hour. The main fuel source for

steam boilers is natural gas, but they can alscatpesing residual fuel oil.

Table. Technical characteristics of steam boilers &cock and Wilcox

Babcock | Babcock
Data gnd gnd Babcpck Babcpck
Wilcox Wilcox and Wilcox | and Wilcox
No7 Ne8 Ne9 Nel0

Installed steam capacity,
tonnes/hour 40,00 40,00 10,00 10,00
Actual steam production,
tonnes/hour 29,16 27,54 9,20 9,30
Heat energy generation
capacity, Gkal/hour 17,06 16,04 5,28 5,29
Steam pressure, MPa 0,64 0,63 0,66 0,61
Steam temperature, C 215 210 178 175
Natural gas NCV, kcal/m3 8056 8056 8056 8056
Feeding water temperature,
C 103 102 102 102
Boiler efficiency, % 92,49 92,46 90,03 89,37
Natural gas consumption,
m3/hour 2020 1920 700 710
Residual fuel oil
consumption, kg/hour 496 476 - -
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Specific fuel consumption,
kg of coal equivalent / Gcal

155,$4 156,07‘

158,68‘

Source of data: parameter charts of the boilers.

Each of 3 PTVM-50 water heating boilers has 7 brgaad could work under different operating modes
having from 3 to 7 burners in operation. Techniclaracteristics of water heating boilers assuming

operation of all 7 burners presented in the tablew.

Table. Technical characteristics of water heating bilers PTVM-50

Data PTVM-50 PTVM-50 PTVM-50
Nell Nel2 Nel3

Heat energy generation
capacity, Gkal/hour 25,50 31,70 35,60
Water pressure at the exit g
the boiler, MPa 0,67 0,67 0,65
Water temperature at the exi
of the boiler, C 109 113 131
Water consumption,
tonnes/hour 580,6 620,64 583,6
Natural gas NCV, kcal/m3 8116 8102 8117
Boiler efficiency, % 92,04 92,43 92,03
Natural gas consumption,
m3/hour 3544 4195 4741
Specific fuel consumption,
kg of coal equivalent / Gcal 155,21 154,56 155,22

Source of data: parameter charts of the boilers.

All technical characteristics are provided from #pproved parameter charts of the boilers. Theagweer
efficiency of all boilers installed in boiler roo#2 and for all operation modes is 92% accordinth&
approved parameter charts.

Taking into account recommended in approved basativethodology AM0014 “Natural gas-based
package cogeneration” default natural gas firedebmiefficiency value of 90% the value presented in
PDD and used further for baseline emission calmratcould be treated as conservative.

Electricity generated by TEK-3 would be used fortiphcovering of electricity demand of the Entéspr
and would be substitute electricity that in theema® of project activity would have been purchased
from the national grid. The project owner couldoaknalyse and consider the option of exporting
generated electricity to the national grid in tbaufe.

Stage 2. Construction of CHP station TEK-6 with tle electric capacity of 6 MW

CHP unit with the electric capacity of 6 MW will hesed for covering heat demand of two residential
districts in Zaporizhzhya, substituting heat engygyduced by natural gas fired boilers.

CHP unit with the electric capacity of 6 MW consistith three main components:
- gas turbine uniT'TI -6,

- steam exhaust boiler KUP-15 and

- and steam turbine TG-0,250.4P13/2.

Technical characteristics of CHP unit with the glecapacity of 6 MW are presented in the tablewe
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Description Unit Value
Installed electric capacity MW 6.0
Installed heat capacity Gkal/hour 10
Annual electricity generation MWh 58 520
Annual electricity consumption for own needsMWh 2920
of CHP unit
Annual net electricity generation MWh 55 600
Annual heat production Gkal 71 400
Annual use of installed electric capacity hours 080
Annual use of installed heat capacity hours 6543
Annual natural gas consumption *m 17 790 000
NCV of natural gas ccalfm 8 000
Electric efficiency of CHP unit % Not less than 31
Frequency Hz 50 (60)
Voltage \% 6 300, 10 500
(13 800)
Weight kg 42 000

Source of data: Executive summary of feasibiliglgt Heat and Power complex TEK-6).

TN . -
Fig. A 4-5. Gas turbine energy generation unit EG@&0

Heat energgenerated by TEK-6 will be used for heating purgosed in the absence of project activity
similarly to stage 1 heat energy would have beemigged using natural gas fired boilers.

Electricity generated by TEK-6 would be used fortiphcovering of electricity demand of the Entaspr
and would substitute electricity that in the abseat project activity would have been purchasednfro
the national grid. The project owner could alsolgseand consider the option of exporting generated
electricity to the national grid in the future.

The project uses the state-of-the-art technolodyichvwill result in a significantly better performee
than commonly used technologies in the Host coufmayural gas fired boilers for heat generation and
generation of electricity by power stations of oméil grid). Besides, the technology was specially
developed for the implementation of the project #nd is not likely to be substituted by other aren
efficient technologies within the project periodll Ahe technological parameters of the project
equipment meet environment protection normativeireqents.

Due to the use of modern technology project reguindial training of the personal. All responsible
workers have successfully passed the training ecomsgeneral principles of functioning and the swé
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operation of exhaust boiler automatic and contystesn as well as were acquainted with the relevant
operation and safety regulation manuals. Additigeravisions for meeting training and maintenance
needs envisaged due to training of the personahgiiuhe setup mode operation period and enforced
requirements for educational and professional backyl of the working personal.

A.4.4. Brief explanation of how the anthropogenic emissiasnof greenhouse gases by

into account national and/or sectoral policies andircumstances:

Anthropogenic emissions of greenhouse gases wilkdaced due to more efficient utilisation of ernerg
resources (hatural gas in particular) in combingdecof heat and power generation. Implementation o
the project activity will reduce anthropogenic esiiss of greenhouse gases due to substitution of
electricity from the national grid, which has higarbon intensity factor, with on site generatediredt
gas based electricity; and also due to more effideat energy generation using natural gas agla fu
source.

Only CO, emissions concerned with fossil fuel combustiond alectricity generation included in the

project boundary and addressed in PDD,€hhissions and NCemissions were considered negligibly

low and were not taken into consideration. Detaifiedcription of project boundaries is presented in
Section B.

Mentioned above emission reductions would not ocourthe absence of the proposed joint
implementation activity due to a number of finahdiarriers described in details in Section B argbal
due to the fact that using of gas turbine baseémegtion units to generate electricity and heatgnis
not a common practice in Ukraine.

The length of the crediting period is 3 years. Tameount of total reductions of greenhouse gases
emission within the defined project boundaries miyirihe first crediting period 2010-2012 is 86 401
tonnes of C@equivalent.

Estimates of total as well as annual emission riéohs for the crediting period 2010-2012 are predd
in the table below.

Years
Length of the crediting period 4
Year Estimate of annual emission reductions
in tonnes of C@equivalent

2010 5 059
2011 40 671
2012 40 671
Subtotal estimated emission reductions over |the 86 401

(tonnes of CQequivalent)

crediting period2010-2012

Annual average of estimated emission reductions 28 800

(tonnes of C@equivalent)
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Years

Length of the crediting period 8

2013 40 671

2014 40 671

2015 40 671

2016 40 671

2017 40 671

2018 40 671

2019 40 671

2020 40 671

Annual average of estimated emission reductions 40 671

(tonnes of CQequivalent)

Subtotal estimated emission reductions over the 325 368

(tonnes of CQequivalent)

Total estimated emission reductions over the 411 769
period of 2010-2020
(tonnes of CQequivalent)

The proposed project is not a debundled comporfemtarger project. JSC Motor Sich is not a project
participant to any other joint implementation oradlrscale joint implementation project with a pubji
available determination in accordance with pardg@p of the JI guidelines.

A.5.  Project approval by the Parties involved |

The Project Idea Note had been submitted for revaéwhe Ministry of Environmental Protection of
Ukraine. Ministry of Environmental Protection ofktdine issued a Letter of Endorsement for this
project providing its support for further developrhef proposed joint implementation project.

In accordance with the “Requirements for the Joimilementation Projects preparation” approved by
National Agency of Ecological Investments of UkeifOrder #33 from 250f June, 2008) to receive a
Letter of Approval for the JI project the projeabponent should provide to the National Agency of
Ecological Investments of Ukraine the final deteration report of the proposed project along with
project design documentation and the copy of LatfeEndorsement. After the consideration, which
usually takes up to 30 days, the National Agenciailogical Investments of Ukraine makes a decision
regarding issuing Letter of Approval.
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SECTION B. Baseline |

\ B.1. Description and justification of the_baselineehosen: |

The baseline scenario has been established indeot® with Appendix B of the JI Guidelines and in
accordance with the Guidance on Criteria for BageSetting and Monitoring by the JISC.

The Guidance on Criteria for Baseline Setting andnltbring established by the JISC stat8he
baseline for a JlI project is the scenario that re@ably represents the anthropogenic emissions by
sources or anthropogenic removals by sinks of Gias would occur in the absence of the proposed
project.’

Taking into account guidelines mentioned above gmtoparticipants established the baseline using Jl
specific approach by identifying and listing possitalternatives on the basis of conservative
assumptions and identifying the most plausible one.

JI specific approach foresees use of project spdeifseline and monitoring methodology based partly
on CDM approved methodology AM0014 “Natural gasdshpackaged cogeneration”. Namely the
approaches for estimation of energy (fuel) consionptfor heat energy generation under the baseline
scenario and associated baseline emissions asasvélle approach for estimation of baseline emission
from electricity supply to the plant that is offd®t the electricity supplied from the cogenerationits
have been used. The mentioned CDM methodology tisapplicable to this JI project to be used as a
whole, because the project does not meet in fallaghplicability criteria of the methodology, naméig
criterion that no excess heat from the cogeneraty@em is provided to another user and no exdess 0
electricity is supplied to the power grid. In fatieat energy generated within the project is partly
supplied for ensuring heating and hot water sublthe residential buildings and electricity cotid
supplied to the national grid in the future.

Analysis of alternatives for the project activity

Plausible alternatives for the heat and power gaiter within the proposed project boundaries were
examined based on the existing practice analysisomal and sectoral policies and project specific
circumstances.

The main activities of JSC ‘Motor Sich’ are aviatiengine production including design, production,
testing and maintenance phases. In 2008, 86.5%odluption volumes corresponded to production of
aviation equipment. Consequently, the main focugreéstments as well as research and development
activities, new technology and equipment introdurtiis also in the area of aviation products produact
Besides, JSC ‘Motor Sich’ supplies engines for gigéng units and energy production units with the
electric capacity of 1 MW, 2.5 MW, 6 MW and 8 MWmling already realised projects, where such
equipment was used, there are the following: gesirtea cogeneration station with 4 EG-6000 units at
JSC ‘Tomskneft’ (Russian Federation) working onwadll gas (2004), power station EG-6000 at JSC
‘Rosneft-Krasnodarneftegas’ (Russian Federation)king on oil well gas, cogeneration station EG-
6000 at ‘Grodnoenergo’ (Byelorussia) (2006) andemth Production of all main products is export
oriented and revenues from foreign contracts hsttbae of 93% in total revenues in 2008.

Therefore, energy generation does not belong ta rmaope of activities of the Enterprise and the
construction of own energy generation stations baen not feasible without applying flexible
mechanisms of Kyoto Protocol because of focus effthterprise on described activities and also due t
economic and financial barriers described in déta8ection B.2.
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However, execution of the project activity not lgpiregistered as joint implementation project hasnbe
considered as a plausible alternative.

The only other plausible and realistic alternatfee the project activity is continuation of exiggin
practice using natural gas fired boilers for heaérgy generation and purchasing power from the
national grid.

Ukraine has a surplus of electricity generationacities due to significant decrease of economic
activities after 1992 and even taking into consitien the growth of electricity demand since 2008 t
surplus of electricity generation capacities ifl significant (peak level of electricity demandaches
only 74% of existing installed capacity). Besidekkraine has relatively low electricity price even
comparing to other CIS and Eastern European cashtfihus, covering electricity demand purchasing
power from the national grid is the most common iftustrial enterprises and it is also the most
plausible and realistic baseline, which does nadl v any additional investments and does not dage
technological or other kinds of barriers.

As for heat energy generation, using natural gaslfboilers is one of the most common heat energy
generation technologies in Ukraine. Heat is produndJkraine by thermal power plants, combined heat
and power plants, nuclear power stations and beiknts. In 2005 thermal power stations and CHPs
accounted together for 22% of heat produced, tsil@r 62%, and individual generators for 10% and
nuclear power stations for 0.01%. Secondary heatggnsources accounted for about 5%. Thermal
power stations use mainly coal (57.8%) and natgea (47.4%), CHP units are operated mainly on
natural gas (76-80%) and residual fuel oil (15-188&®)d boilers are operated on natural gas (52-58%),
coal (27-36%) and residual fuel oil (12-158)There are also single cases of heat energy genera
using biomass or biomethane. Heat energy generasimg geothermal energy and solar energy could be
considered negligible.

Taking into account described sectoral circumstarazed conservative assumptions, natural gas as the
least carbon intensive fuel not including biomds®s been chosen as a baseline fuel. Moreover,odue t
the fact that heat energy for residual househalds, will be substituted by project activity, isopided

by boiler workshops, but not by thermal power statr other sources, this technology has been ohose
as the most realistic and plausible one to be usddr the baseline scenario. Thus, the most rieadistl
plausible baseline scenario for heat generatiaominuation of current practice using natural fieesd
boilers. The efficiency factor for natural gas €irboilers has also been chosen based on conservativ
assumptions and the circumstances of the projeotitees. 92% efficiency corresponds to average
efficiency of boilers installed at JSC ‘Motor Sidhoiler room and is higher than conservative valfie
90% proposed by Approved baseline methodology AMOMatural gas-based package cogeneration”.

Therefore, based on the existing practice analgsiisting technologies, national and sectoral jpedic
and project specific circumstances the followingugible alternative future scenarios for the prepos
project activity were defined:

- Development of the project activity not being réglied as a joint implementation project. In
section B.2 it is demonstrated that the proposegept without JI revenue is financially not
attractive and faces barriers.

- Continuation of existing practice. Covering elegityi demand purchasing power from the
national grid and covering heat energy demand usitigral gas fired boilers.

! Ukraine. Energy Policy Overview. Report publistgdnternational Energy Agency in 2006

2 Anna Tsarenko. Overview of Heating Sector in Ukeall Center for Social and Economic Research, k3007.
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Baseline scenario has been established on a pegecific basis and using multi-project emissiartda
for electricity purchased from national grid. Th@jpct specific approach was used to estimate inasel
emissions from heat energy generation as descabede.

Emission reductions will be defined based on meinitpdata regarding actual electricity generatiod a
heat energy generation volumes, and thus cannetbreed for decreases in activity levels outside the
project activity or due to force majeure.

The basic assumptions of the baseline methodologiheé context of the project activity could be
summarized as following:
- emission reductions occur due to displacing of teldty consumption from the grid and
avoiding consumption of fossil fuel for heat geniens
- electricity consumption from the grid under theddae is considered equal to the electricity
generation during the project and heat energy geioaris considered equal both in the
baseline and project scenarios; electricity and peaeration under the project scenario was
estimated based on technical characteristics ofptbgect equipment and the number of
operating hours during the year;
- actual baseline emissions will be determined basetthe monitoring data.

Detailed information about the parameters usedtionate baseline scenario greenhouse gases engission
within the project boundaries as well as key facimnd data sources are clearly described in thestab
below.

Data / Parameter EGrexs, ne

Data unit MWh

Description Electricity generation by TEK 3

Time of determinatioh monitoring Parameter is monitored during the crediting period

Source of data (to be) used Operation report wika drom power meter (on site
measurements)

Value of data applied For ax ante calculations amount of electricity gatex

(for ex ante calculations / determinations) was estimated based on electricity capacity of nstea
turbine and annual operation of 8000 hours. Se8dbee
for details.

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

QA / QC procedures (to be) applied Power meter vélicalibrated according to manufacturer
norms and existing regulations.

Any comment

Data / Parameter EGrexs, ne

Data unit MWh

Description Electricity generation by TEK 6

Time of determinatiorh monitoring Parameter is monitored during the crediting period

Source of data (to be) used Operation report wika drom power meter (on site
measurements)

Value of data applied For ax ante calculations amount of electricity gatex

(for ex ante calculations / determinations) was estimated based on electricity capacity of nstea
turbine and annual operation of 8000 hours. Se8dbee
for details.

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

QA / QC procedures (to be) applied

Power meter bdlicalibrated according to manufactu
norms and existing regulations.

rer

Any comment

Data / Parameter

EFcoZ, national gric, red.

Data unit

tonnes CgMWh

Description

Emission factor for electricity of Ukn&an grid

Parameter is not monitored during the creditingooke

Source of data (to be) used

“Ukraine - Assessmémtewv calculation of CEF” by
TUV SUD Industrie Service GmbH (17.08.2007). §
Annex 2 for details.

bee

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

0.896

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

pConservative
and

QA / QC procedures (to be) applied

Any comment

new emission factors for electricity of Ukrainiaridcgare
properly approved.

The value of the parameter could bengbd in case of

Data / Parameter HG 1exs
Data unit GJ
Description Heat energy generation by TEK 3

Parameter is monitored during the crediting period

Source of data (to be) used

Heat energy meter

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

For ex ante calculations the value estimated base
technical documentation of TEK 3 was assumed.

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

pConservative
and

QA / QC procedures (to be) applied

Heat energy mnmgie equipment will be calibrate
regularly in accordance with producer requiremeamd
national regulations.

Any comment

Data / Parameter HG 1eks
Data unit GJ
Description Heat energy generation by TEK 6

Time of determination / monitoring

Parameter is itemed during the crediting period

Source of data (to be) used

Heat energy meter

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

For ex ante calculations the value estimated base
technical documentation of TEK 3 was assumed.

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

pConservative
and

QA / QC procedures (to be) applied

Heat energy mnmgie equipment will be calibrate
regularly in accordance with producer requiremeamd
national regulations.

Any comment

o

o
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Data / Parameter EF.0o.nG

Data unit kg CQ/GJ

Description CQ@emission factor for natural gas combustion

Time of determinatioh monitoring Parameter is not monitored during the creditingooke
Source of data (to be) used Revised 1996 IPCC Guédefor National Greenhouse

Gas Inventories (Table 1-2 on Page 1.6 of the Wamkp
converted to C&@emissions.

Value of data applied 56.1
(for ex ante calculations / determinations)

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

QA / QC procedures (to be) applied

Any comment

Data / Parameter n

Data unit %

Description Efficiency of natural gas fired boilers

Time of determinatiorh monitoring Parameter is determined during PDD developmergdas
on conservative assumptions (see Section B above).

Source of data (to be) used Parameter charts difdtiters

Value of data applied Average natural gas boilers efficiency determinadel

(for ex ante calculations / determinations) on the latest approved data of parameter charthef
boilers installed at boiler room #2 of JSC ‘Motdcl8 -
N=92%.

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

QA / QC procedures (to be) applied

Any comment

B.2.  Description of how the anthropogenic emissior greenhouse gases by sources are

In accordance with Article 6 of the Kyoto Protoaljoint implementation project has to provide a
reduction in emissions by sources, or an enhandeafamet removals by sinks, which is additional to
any that would otherwise occur. This supposes tiatproject scenario is not part of the identified
baseline scenario and that the project will leadetuctions of anthropogenic emissions by sourées o
GHGs.

JI specific approach has been used to demonshat@nthropogenic emissions of greenhouse gasks wil
be reduced below those that would have occurratidrabsence of project activity. Financial analysis
and common practice analysis were used to demoagiraject additionality.

Realistic and credible alternatives available te goject participants (see Section B.1), that igiev
outputs comparable with the proposed joint impletaéon project activity are the following:

- Development of the project activity not being régied as a joint implementation project.

Below it is demonstrated that the proposed projgtitout JI revenue is financially not attractivedan
faces barriers.
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- Continuation of existing practice. Covering elegityi demand purchasing power from the
national grid and covering heat energy demand usitigral gas fired boilers.

All alternatives are compliant with national lanwdaregulations.
Financial Analysis

Financial analysis was used to demonstrate thatosex project activity is not the most financially
attractive. Net present value indicator (NPV) wasdito perform the analysis.

Financial analysis was performed assuming datdadlaifor the project owners at the time of making
decision about project realization, which is thgibeing of 2007, and also taking into consideration
conservative assumptions about natural gas, d#gtnd heat, which is being sold for heating of
residential area, price increase rates.

Information about the price of natural gas, eledlyiand heat energy for the Enterprise as for the
January 2007 as well as information about otherdatp, which were used in the financial analysis, i
presented in Table B 2-1 below. All prices are datitd with VAT excluded.

Table B 2-1. Data used for financial analysis

Data Value Source of data
Natural gas price (UAH/1000| 722.16 Information from the Enterprise about thiegof
m’) natural gas as for January 2007
Electricity price (UAH 241.9 Information from the Enterprise about theg@iof
/MWh) electricity as for January 2007
Heat energy price (UAH 128.33 Information from the Enterprise about thiegof heat
/Gkal) energy as for January 2007
Discount rate (%) 10 Discount rate of National BahkJkraine (01.01.08)
ERU price (UAH) 100 Market data

The following conservative assumptions were appl@dnatural gas, electricity and heat energy price
data:

- natural gas price will increase 38% (average nhgas price increase rate for industrial users in
Ukraine during 2005-2007) annually during firste@ryears (2008-2010), and further increase rate wil
be 18.4% (based on average natural gas price serase for industrial users in European Unionrayri
1997-2006 of 8.4% and adjusted for higher inflatrates in Ukraine); the assumption corresponds to
tendencies of natural gas price increase in Ukralngng the period 2006-2007 and also to the
projections of its further gradual but rapid in@edo reach the level of natural gas price for peam
countries (market price);

- electricity price will increase 19% (average eleity price increase rate for industrial users in
Ukraine during 2005-2007) annually during firste@ryears (2008-2010), and further increase rate wil
be 12.4% (based on average electricity price irsereate for industrial users in European Unionrayri
1997-2006 of 2.4% and adjusted for higher inflatrates in Ukraine) annually; there are surplus of
electricity generation capacities in Ukraine andeesons for rapid electricity price increase;

- heat energy price will increase 10% annually dufingt three years (2008-2010), and further
increase rate will be 18.4% as for natural gagepof heat energy is not likely to increase atd#gvels
as the price of natural gas in 2008-2010 becauserbcess of heat price setting is highly regulated
politically bound; due to the high social impacg fhrice of heat energy is used to be low and mdes®
stable even if the heat tariffs did not cover thatiproduction costs

% Historical data on electricity and natural gag@iincrease rates are taken from the statisti¢al afsEurostat,
Naftogas of Ukraine and NERC.
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Detailed information about capital expendituregissented in the table below. Data presented with
VAT excluded.

Table B 2-2. Project cost information

Expenditures Value, UAH
Equipment cost fofEK-3 8 151 137
Design works foTEK-3 749 663
Construction and assembling works costFaK-3 10 724 270
Other expenditures fOFEK-3 375 759
Equipment cost fOFEK-6 28 804 759
Other expenditures fOFEK-6 15 068 309
Total amount of capital expenditures 63 873 896

Total capital expenditures for the project scenaiilbbe about 63.87 million UAH.
Results of NPV calculation are presented in t&bR3.

Table B.2-3. Net present value of the Project and Baselirf&cenario

NPV (UAH)
till 2020, discount rate is 10%
Baseline scenario -464 452 142
Project scenario - 445 250 641

Project scenario without additional revenues franission reduction units sale is not the most afitrac
from the financial point of view. Overall, finangindue to project ERU sale will ensure additional
incentive to implement the project activity for tlnterprise. Revenues from the sale of emission
reduction units generated as a result of firstgmbgtage implementation will be used to financmosd
stage of the project.

Sensitivity analysis has been executed to demdastiee robustness of conclusion that the project
scenario is not the most financially attractiveeThl0% and -10% fluctuations of natural gas price,
electricity price and heat energy price have bexiin the analysis.

Table B.2-4. Sensitivity analysis results

Fluctuations

Input data - 10% 0 +10%

Project Baseline Project Baseline Project Baselin
Natural gag -408970079| -431379767  -464452142  -445250641  -518¥84 -459121515
price
Electricity | -464452142| -414596451  -464452142  -445250641  -46M152 -475904831
price
Heat -477218461| -445250641  -464452142  -445250641 -4WBBY -445250641
energy
price

Thus, sensitivity analysis concludes that the psepdgoint implementation project activity is unlikeo

be the most financially attractive in most casesepk the case of natural gas price decrease by 10%

(which is very unlikely under existed economic gruditical conditions) and electricity price increasy
10% (which is considered as not very realistic ghausible scenario). Baseline scenario is more
financially favorable in most cases.
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Common practice analysis

Overall, there are about 250 CHPs in Ukraine. Mbas 200 of them are small CHP plants incorporated
in the property of industrial enterprises. Indwgtanterprises produce heat for their own needs sati

the rest of heat to households. About 30 CHPs gprarate legal entities. They are large heat praduce
that supply heat to households and industry. Halfiem are state owned and incorporated in NAC ECU
structure. About 10 CHPs are owned by local comtiesiand 5 of them are privately owfieMost of
existing cogeneration units employ steam turbirsedaogeneration technology.

Even though in 2005 the Cogeneration Act was adbpte Ukrainian Parliament it was not effective
enough to create enabling environment for cogeinergtrojects in Ukraine. Experts point out the
contradictions of this law with existing legislatiancluding tax laws, as reasons for its pooraffeAs

a result the share of combined heat and power ggoeiin district heating systems is insignificant

Several cogeneration units employing reciprocatiag engine technology are supposed to be installed
within district heating rehabilitation joint implemtation projects throughout Ukraine: 6 gas eng{Bes
MWe total capacity) in Criméa5 gas engines (4 MWe total capacity) in Khar&ity? and 18 gas
engines (10 MWe total capacity) in Donetsk redidrhis cogeneration equipment in district heating
sector has minor share in overall heat energy mtimhu capacity consisted mainly of natural gasdfire
boilers. Besides, there are also a number of jpiptementation projects foreseeing installatiorstgfam
turbine based and reciprocating gas engine basgehecation systems using biogas, biomass and coal
mine methane as a fuel source. All mentioned ptsjeould not be treated as common practice due to
the fact that they are being realised as joint @m@ntation projects.

Overall, it could be concluded that gas turbineetmgation technology is not a common practice in
Ukraine.

Thus, based on financial analysis and common peetnalysis it could be concluded that the prdgect
additional and greenhouse emission reductions woatdhave been occurred in the absence of joint
implementation activity.

Project scenario foresees installation of two combi heat and power stations (heat and power
complexes) based on gas turbine units PAES 250E&n6000 with the electric installed capacity & 2.
MW and 6 MW respectively and two exhaust boileren&ated electricity will displace electricity from
the national grid and heat energy will substituidathenergy generation by natural gas fired boilers.

Baseline scenario foresees continuation of exigirgtice: covering electricity demand by purchgsin
power from the national grid and covering heat gpelemand using natural gas fired boilers.

4 Anna Tsarenko. Overview of Heating Sector in Ukeal Center for Social and Economic Research, K3007.

® Volodymyr Smelik, Vladyslav Smelik and Dmytro Sakbk. Investing in cogeneration fpr Ukraine — how t
develop projects successfully. Cogeneration andsi@mPower Production.
http://mwww.cospp.com/display_article/346780/122/Q®/Mone/none/l/Investing-in-cogeneration-for-Ukeain
%E2%80%94-how-to-develop-projects-successfully/

® Ukraine. Energy Policy Overview. Report publistidnternational Energy Agency in 2006
" PDD is available at JIS®eb site
8 PDD is available at JIS®eb site
° PDD is available at JIS®eb site
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Due to introduction of efficient state-of-the-adgeneration technology within the project the eiss

of the baseline scenario from fossil fuel combusfior separate generation of heat energy and aliégtr

will exceed the emissions from natural gas combusith the project scenario. Total greenhouse gases
emission reductions as a result of joint implemiomaproject realization within the defined project
boundaries during the first crediting period 2000-2 will be 86 401 tonnes GO See Section E for
details.

Project boundary includes emission sources atatidatto the project which are under the control of
project participants.

Greenhouse gases emissions due to natural gas stomsuat cogeneration units are included in ptojec
boundaries under the projects scenario. Greenhgases emissions due to natural gas combustions by
natural gas fired boilers and greenhouse gasessiemisdue to electricity generation are included in
project boundaries under the baseline scenario.

Table B 3-1. Sources of emissions included in consideration oxkeluded of it

Source Gas Incl./Excl. Justification/Explanation
CO2 Incl Main source of emissions
Emissions due to natural gas Considered negligible.
combustion for heat energy| CH4 Excl Conservative
generation Considered negligible.
N20 Excl Conservative
Baseline | Emissions due to electricity
consumption from the CO2 Incl Main source of emissions
national grid, which will be Considered negligible.
substituted by on site CH4 Excl Conservative

generated electricity under

the project scenario Considered negligible.

N20 Excl Conservative
CO2 Incl Main source of emissions
Emissions due to natural gas Considered negligible.
Project | combustion by cogeneration CH4 Excl Conservative
units Considered negligible.
N20 Excl Conservative
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Fig. B-3.1 Boundaries scheme for the project scenat
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Fig. B-3.2 Boundaries scheme for the baseline sceita
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Date of the baseline setting: 21/09/2010

Mykola Shlapak, LLC ‘Joint Implementation Team’

15 B/22 Biloruska st.,

Kiev, 04119, Ukraine

Tel/Fax. +380 44 493 83 32

mshlapak@ji.com.ua

LLC ‘Joint Implementation Team'’ is not a participar this Project.

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 ovveee B
\4\%‘ FOR SMALL-SCALE PROJECTS - Version 01.1 ~
Joint Implementation Supervisory Committee page 24

\ C.2. Expected operational lifetime of the_small-sda project: |

Expected operational lifetime of both CHP unitsl30 000 hours, which corresponds to 12.5 years
(assuming annual operation of 8 000 hours) or 166ths. Thus, expected operational lifetime of the
project is 12.5 years or 150 months for each stage.

\ C.3. Length of the crediting period

According to Glossary of Joint Implementation TerGlossary of Joint Implementation Terms’,
Version 2), approved at eighteen meeting of Jonglémentation Supervisory Committee (see Eighteen
Meeting Report. Annex 10. ‘Glossary of Joint Impéartation Terms’, Version 2), crediting period ig th
period for which reductions in anthropogenic enaissiby sources or enhancements of anthropogenic
removals by sinks may be determined by an Accrdditdependent entity. Projects starting as of 2000
may be eligible as JI projects if they meet thaunegments of the JI guidelines, but ERUs shall drdy
issued for a crediting period starting after thgibeing of 2008. The project participants shall at®

the starting date of the crediting period to beasnafter the date the first emission reductions are
generated by the JI project and the crediting pestzall not extend beyond the operational lifetiohe
the project.

Therefore, start of the crediting period for propwsproject activity is August™ 2010, which
corresponds to the start of operational phaseeopthject activity.

End of the first crediting period is Decembef'31012.
The length of the crediting period is 2 years amddhiths or 29 months.
The start date of the second crediting period seeted to be January',12013 and the end date of the

second crediting period is expected to be Dece®b&r2020. The length of the second crediting period
is expected to be 8 years or 96 months.
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| SECTION D. Monitoring plan |

\ D.1. Description of monitoring planchosen: |

JI specific approach was chosen for monitoring refeghouse emission reductions in accordance with
paragraph 9 (a) of the ‘Guidance on criteria fosdlime setting and monitoring’. Detailed theordtica
description, assumptions, formulae, data sourcdskew factors used in the monitoring plan is ddwati
below.

Monitoring plan ensures the collection and archyviof all relevant data necessary for measuring
anthropogenic emissions and calculation of GHGsssiom reductions occurring within the project
boundary during the crediting period. Monitoringapl provides also quality assurance and control
procedures for the monitoring process and procadimethe periodic calculation of the reductions of
anthropogenic emissions by sources by the propdisemject.

Monitoring plan is established in accordance withsHParty regulations, nhamely in accordance with
Decree of Cabinet of Ministers of Ukraine #206 da2.02.2006 ‘On Approval of the Procedure of
Drafting, Review, Approval and Implementation ofofeicts Aimed at Reduction of Anthropogenic
Emissions of Greenhouse Gases’ and “RequirementhdéoJoint Implementation Projects preparation”
approved by National Agency of Ecological Investisasf Ukraine (Order #33 from 2®f June, 2008).

The monitoring plan will serve to trace Project Bsibns, Baseline Emissions and to calculate Ennissio
Reductions in accordance with the gathered datedfiky direct measurement of specific related
parameters through the application of technicalaesvand calculations.

Project owner has developed and enforced the systenonitoring of GHG emission reductions at the
Enterprise, which defines the procedure of gatlgesiimd storing of necessary data and responsibility.
Responsible persons of workshop #14 will managerabyjas consumption and heat energy production
log books and will provide reports on natural gasstmption and heat energy generation to Energy
Department on a monthly basis. Natural gas consompind heat energy production log books will be
stored during 10 years. Responsible persons of shogk #15 will manage electricity generation and
electricity consumption log books, electricity nmirtg equipment and will provide reports on net
electricity generation to Energy Department on antily basis. Electricity generation and consumption
log books will be stored during 10 years.

Energy Department will be responsible for collegtall data needed for monitoring of GHG emission
reductions and preparing reports on a monthly ba&ismthly reports will be provided to Department of
Corporate Rights Management and Investment Projects

Monitoring data will be archived in paper and eleoic form.

Based on the collected data the annual monitopgnts on actual GHG emission reductions due to
implementation of JI project will be prepared. Thwnitoring reports must be delivered by the
contractual party to an accrediting independeritye(AIE) at regular intervals. This entity examinthe
reports. Monitoring data must be kept for at leagears after the end of the crediting period erldst
transfer of ERUs.

Detailed information relating to the collection aaathiving of all relevant data necessary for eating

or measuring project emissions, determining basatimissions, and assessing leakage effects provided
below.

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



g‘@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM ovveee B
\43“ FOR SMALL-SCALE PROJECTS - Version 01.1 ~
Joint Implementation Supervisory Committee page 26

Formulae used to calculate project emissions

Greenhouse gases emissions in the project sceararitalculated using formula presented below:

PE = PRc tex-s+ PEug tecs (D.1)
where,
PEuvc Tex-3— project emissions due to natural gas consumptyohEK — 3,
PEuvc Tex-6— pProject emissions due to natural gas consumptyohEK — 6.

PEuc tek-3= NGreks- NCVy - ERco2, NG - 10° (D-Z)

NGrexsis the quantity of natural gas used for combineat lamd power generation by TEK-3 during the
year y, M. Parameter is monitored throughout the creditiexjoul.

NCWyc is the net calorific value of natural gas, GJ/tlamds m. Parameter is monitored throughout the
crediting period.

EFco2, ng IS the emission factor for natural gas, kg &J. According to the data of IPCC, and with
allowance for full oxidation of carbon fraction shfactor is assumed constant and equal teoEk
combustion = 96.1 kg CQ/GJ (Revised 1996 IPCC Guidelines for National GreeslkeoGas Inventories
(Table 1-2 on Page 1.6 of the Workbook) converedC©, emissions) Parameter is not monitored
throughout the crediting period.

PBEyc tex-6= NGrexs* NCVig * ERcoz, neG - 10° (D.3)

NGrexsis the quantity of natural gas used for combineat lamd power generation by TEK-6 during the
year y, M. Parameter is monitored throughout the creditiejoul.

NCWyc is the net calorific value of natural gas, GJ/tlamds m. Parameter is monitored throughout the
crediting period.

EFco2, ng IS the emission factor for natural gas, kg &J. According to the data of IPCC, and with
allowance for full oxidation of carbon fraction shfactor is assumed constant and equal teoEk
combustion = 96.1 kg CQ/GJ (Revised 1996 IPCC Guidelines for National GreeslkoGas Inventories
(Table 1-2 on Page 1.6 of the Workbook) converedC©, emissions) Parameter is not monitored
throughout the crediting period.

Formulae used to calculate baseline emissions

Greenhouse gases emissions sources in baselirarisc@clude the following:
- greenhouse gases emissions due to natural gaswaptien for heat energy generation in the
amounts that would be generated by TEK-3 and TEK-6;

- greenhouse gases emissions due to electricity aimeby power plants of the national grid
in the amounts that would be generated by TEK-3THEi-6.

BE = BEieat, Tex-3t BEal, Tex-3t BEneat, Tex-6+ BEel, Tex-6(D.4)
where:

BEneat, Tex3— baseline emissions due to heat energy generasioig natural gas fired boilers under the

baseline scenario in the amount which will be stltstd with heat energy generated by TEK-3 under th
project scenario
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BE.. tex-3— baseline emissions due to electricity generabypimpower plants of the national grid under
the baseline scenario in the amount which will blestituted with electricity generated by TEK-3 unde
the project scenario.

BEneat, Tex6— baseline emissions due to heat energy generasioig natural gas fired boilers under the
baseline scenario in the amount which will be stltstd with heat energy generated by TEK-6 under th
project scenario.

BE... texs— baseline emissions due to electricity generabiypipower plants of the national grid under
the baseline scenario in the amount which will blestituted with electricity generated by TEK-6 unde
the project scenario.

BEneat, Tex-3= (HGeks* EFcoz, ne - 103) /1 (D.5)

HG 1exs - amount of heat energy generated by TEK-3 dutiregyear y, GJ. Parameter is monitored
throughout the crediting period.

EFco2, ng IS the emission factor for natural gas, kg &J. According to the data of IPCC, and with
allowance for full oxidation of carbon fraction shfactor is assumed constant and equal teoEk
combustion = 96.1 kg CQ/GJ (Revised 1996 IPCC Guidelines for National GreeslkeoGas Inventories
(Table 1-2 on Page 1.6 of the Workbook) converedC©, emissions) Parameter is not monitored
throughout the crediting period.

7 — averageefficiency of natural gas fired boilers under thaséline scenario estimated according to
operational tests of the boilers indicated in pamcharts of the boiler installed at boiler rogthof
JSC ‘Motor Sich’. Parameter is not monitored thitomgt the crediting period. According to parameter
charts of the boilers the average efficiency ofdlted boilers; poiers= 92%.

BEeI., TEK-3= (EGTEK—B, own needs EFCOZ, national grid retﬁ. + (EGTEK—B, grid -EFCOZ, national grid proc). (D6)
EG1ex-3, own needs EGek-3, netr EGek-3, grias If EG1EK-3, grid= 0, than EGex-3, own needs EGTek-3, nes @and
BEeI., TEK-3= (EGTEK—S, net -EFCOZ, national grid rec). (D7)

EG tek-3, own needs @mount of electricity generated by TEK-3 and ug@down needs of the Enterprise
during the year y, MWh. Parameter is monitoreddhieut the crediting period.

EG ex-3, gia- @mount of electricity generated by TEK-3 and et to the national grid during the year
y, MWh. Parameter is monitored throughout the ¢iegliperiod.

EG Tek-3, net— @mount of electricity generated by TEK-3 durihg tyear y, MWh (net quantity — total
electricity generation minus electricity consumptiior own needs of TEK-3). Parameter is monitored
throughout the crediting period.

EFco2, national grid ree— EMission factor for electricity of Ukrainian gritbnnes CQ/MWh; According to
“Ukraine - Assessment of new calculation of CEF"yV SUD Industrie Service GmbH (17.08.2007)
emission factor for Ukrainian electricity grid fgoint implementation projects reducing power
consumption from power grid is the following &k, national grid proi= 0.896 tonnes CHMWh (See Annex

2). Parameter is not monitored throughout the crediiagod and is assumed constant for the period
2010-2012.

EFco2, national grid, proa— EMission factor for electricity of Ukrainian grithnnes CQ/MWh; According to
“Ukraine - Assessment of new calculation of CEF"yV SUD Industrie Service GmbH (17.08.2007)
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emission factor for Ukrainian electricity grid fgsint implementation projects producing electricity
the power grid is the following B2, national grid, pro= 0.807 tonnes CQMWh (See Annex 2). Parameter
is not monitored throughout the crediting period @assumed constant for the period 2010-2012.

BEneat, Tex-6= (HGTEK-B' EFco2, ne - 103) /’7 (D-8)

HG 1exe - amount of heat energy generated by TEK-6 dutiregyear y, GJ. Parameter is monitored
throughout the crediting period.

EFco2, ng IS the emission factor for natural gas, kg &J. According to the data of IPCC, and with
allowance for full oxidation of carbon fraction shfactor is assumed constant and equal teoEk
combustion = 96.1 kg CQ/GJ (Revised 1996 IPCC Guidelines for National GreeslkeoGas Inventories
(Table 1-2 on Page 1.6 of the Workbook) convermdC©, emissions) Parameter is not monitored
throughout the crediting period.

7 — averageefficiency of natural gas fired boilers under theséline scenario estimated according to
operational tests of the boilers indicated in patmcharts of the boiler installed at boiler rogthof
JSC ‘Motor Sich’. Parameter is not monitored thitoagt the crediting period. According to parameter
charts of the boilers the average efficiency ofdled boilers; poiers= 92%.

BEeI., TEK-6— (EGTEK—B, own needs EFCOZ, national grid retﬁ. + (EGTEK—B, grid -EFCOZ, national grid proc). (D9)
EGrex-6, own needs EGrek-6, ner EGek-6, grias If EG1EK-6, grid= 0, than EGex-6, own needs EGrek-6, nes @Nd
BEeI., TEK-6— (EGTEK—B, net -EFCOZ, national grid retﬁ. (DlO)

EG tek6, own needs @mount of electricity generated by TEK-6 and us@down needs of the Enterprise
during the year y, MWh. Parameter is monitoreddhieut the crediting period.

EG tex-s, gia- @mount of electricity generated by TEK-6 and et to the national grid during the year
y, MWh. Parameter is monitored throughout the ¢iegliperiod.

EG Tek, net— @mount of electricity generated by TEK-6 durihg tyear y, MWh (net quantity — total
electricity generation minus electricity consumptiior own needs of TEK-6). Parameter is monitored
throughout the crediting period.

EFco2, national grid rea— EMission factor for electricity of Ukrainian gritbnnes CQ/MWh; According to
“Ukraine - Assessment of new calculation of CEF"TyV SUD Industrie Service GmbH (17.08.2007)
emission factor for Ukrainian electricity grid fgoint implementation projects reducing power
consumption from power grid is the following &z, national grid proi= 0.896 tonnes CHMWh (See Annex

2). Parameter is not monitored throughout the crediiagod and is assumed constant for the period
2010-2012.

EFcoz, national grid, proa— EMission factor for electricity of Ukrainian grithnnes CQ/MWh; According to
“Ukraine - Assessment of new calculation of CEF" YV SUD Industrie Service GmbH (17.08.2007)
emission factor for Ukrainian electricity grid fgsint implementation projects producing electricity
the power grid is the following B2, national grid, pro= 0.807 tonnes CQMWh (See Annex 2). Parameter
is not monitored throughout the crediting period @assumed constant for the period 2010-2012.

GHG emission reductions from the project are estohly means of the following formula:
E.= Y(BE,- PE), (D.11)

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 ovioee
QL\“ FOR SMALL-SCALE PROJECTS - Version 01.1 ~y
Joint Implementation Supervisory Committee page 29

where E— GHG emission reduction units delivered by progativity, tonnes Cg;

BE, — greenhouse gases emissions in baseline scéoatih® year y, tonnes GO

PE, — greenhouse gases emissions in project scemaubd year, tonnes GO

D.2. Data to be monitored:

Data to be monitored and parameters used in tlealatibns are described in the single tables below.

Data / Parameter NGrek -3
Data unit
Description Amount of natural gas consumed by TEK-3

Parameter is monitored during the crediting period

Source of data (to be) used

Operation report watia dfom natural gas meter (on s
measurements)

ite

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

For ax ante calculations amount of natural gas woesl
was estimated based on technical data of the egumipm

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

pConservative
and

QA / QC procedures (to be) applied

Natural gas metd@l be calibrated according t
manufacturer norms and existing regulations.

O

Any comment

Data will be recorded daily. Report i submitted or
a monthly basis.

Data / Parameter NGrek -6
Data unit m
Description Amount of natural gas consumed by TEK-6

Parameter is monitored during the crediting period

Source of data (to be) used Operation report watia fom natural gas meter (on sjte
measurements)

Value of data applied For ax ante calculations amount of natural gas woesl

(for ex ante calculations / determinations) was estimated based on technical data of the egmipm

Justification of the choice of data pConservative

description of measurement methods and

procedures (to be) applied

QA / QC procedures (to be) applied Natural gas metdl be calibrated according to

manufacturer norms and existing regulations.

Any comment

Data will be recorded daily. Report i submitted or
a monthly basis.

Data / Parameter NCV e
Data unit GJ/1000
Description Net calorific value of natural gas

Parameter is monitored during the crediting period

Source of data (to be) used

Suppliers data

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

For ax ante calculations the conservative valug8ab
GJ/1000 mhas been used.

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

pConservative
and
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QA / QC procedures (to be) applied

Any comment

Data will be recorded on a monthly asi

Data / Parameter EFco2ne
Data unit kg CQ/GJ
Description CQ@emission factor for natural gas combustion

Parameter is not monitored during the creditingooke

Source of data (to be) used

Revised 1996 IPCC Guedefor National Greenhous
Gas Inventories (Table 1-2 on Page 1.6 of the Wamkp
converted to C&@emissions

e

Value of data applied 56.1

(for ex ante calculations / determinations)

Justification of the choice of data pConservative

description of measurement methods and

procedures (to be) applied

QA / QC procedures (to be) applied

Any comment

Data / Parameter EGrexs, ne

Data unit MWh

Description Electricity generation by TEK-3 (net amity — total

electricity generation minus electricity consumptifor
own needs of TEK-3)

Parameter is monitored during the crediting period

Source of data (to be) used

Operation report wika drom power meter (on si
measurements)

[e

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

For ax ante calculations amount of electricity gatex
was estimated based on electricity capacity of nst
turbine and annual operation of 8000 hours. Se8dbee
for details.

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

pConservative
and

QA / QC procedures (to be) applied

Power meter bellcalibrated according to manufactu
norms and existing regulations.

rer

Any comment

Data will be recorded daily. Report e submitted or
a monthly basis.

Data / Parameter

EGTEKS, own need

Data unit

MWh

Description

Amount of electricity generated by TBKand used fo
own needs of the Enterprise

Parameter is monitored during the crediting period

Source of data (to be) used

Operation report wdka drom power meter (on si
measurements)

le

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

For ax ante calculations was assumed to be éf@aixs,

nel

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

pConservative
and

QA / QC procedures (to be) applied

Power meter bellcalibrated according to manufactu

rer
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norms and existing regulations.

Any comment

a monthly basis.

Data will be recorded daily. Report i submitted or

Data / Parameter EGreks, grig
Data unit MWh
Description Amount of electricity generated by TBKand exported

to the national grid

Parameter is monitored during the crediting period

Source of data (to be) used

Operation report wika drom power meter (on si
measurements)

[e

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

For ax ante calculations was assumed to be eqral ze

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

pConservative
and

QA / QC procedures (to be) applied

Power meter vélicalibrated according to manufactu
norms and existing regulations.

rer

Any comment

a monthly basis.

Data will be recorded daily. Report i submitted or

Data / Parameter EGreke, ne
Data unit MWh
Description Electricity generation by TEK-6 (netamity — total

electricity generation minus electricity consumptifor
own needs of TEK-6)

Parameter is monitored during the crediting period

Source of data (to be) used

Operation report wika drom power meter (on si
measurements)

[e

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

For ax ante calculations amount of electricity gatex
was estimated based on electricity capacity of nst
turbine and annual operation of 8000 hours. Se8dbee
for details.

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

pConservative
and

QA / QC procedures (to be) applied

Power meter bellcalibrated according to manufactu
norms and existing regulations.

rer

Any comment

a monthly basis.

Data will be recorded daily. Report e submitted or
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Data / Parameter

EGTEKG, own neec

Data unit

MWh

Description

Amount of electricity generated by TEKand used fo
own needs of the Enterprise

Parameter is monitored during the crediting period

Source of data (to be) used

Operation report wika drom power meter (on si
measurements)

[e

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

For ax ante calculations was assumed to be dfBalks,

nel

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

pConservative
and

QA / QC procedures (to be) applied

Power meter bdlicalibrated according to manufactu
norms and existing regulations.

rer

Any comment

Data will be recorded daily. Report i submitted or
a monthly basis.

Data / Parameter EGrexes, aric
Data unit MWh
Description Amount of electricity generated by TBKand exported

to the national grid

Parameter is monitored during the crediting period

Source of data (to be) used

Operation report wika drom power meter (on si
measurements)

[e

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

For ax ante calculations was assumed to be eqral ze

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

pConservative
and

QA / QC procedures (to be) applied

Power meter dlicalibrated according to manufactu
norms and existing regulations.

rer

Any comment

Data will be recorded daily. Reportd i submitted or
a monthly basis.

Data / Parameter

EFcoZ, national gric, red.

Data unit

tonnes CgMWh

Description

Emission factor for electricity of Ukmn&an grid for Jl
project reducing electricity consumption from thrélg

Parameter is not monitored during the creditingooke

Source of data (to be) used

“Ukraine - Assessmémtewv calculation of CEF” by
TUV SUD Industrie Service GmbH (17.08.2007). §
Annex 2 for details.

bee

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

0.896

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

pConservative
and

QA / QC procedures (to be) applied

Any comment

new emission factors for electricity of Ukrainiaridgare
properly approved.

The value of the parameter could bengbd in case of
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Data / Parameter

EFcoZ, national gric, prod.

Data unit

tonnes CgMWh

Description

Emission factor for electricity of Ukmn&an grid for Jl
project supplying electricity to the grid

Parameter is not monitored during the creditingooke

Source of data (to be) used

Annex 2 for details.

“Ukraine - Assessmémtewv calculation of CEF” by
TUV SUD Industrie Service GmbH (17.08.2007). §

bee

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

0.807

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

pConservative
and

QA / QC procedures (to be) applied

Any comment

The value of the parameter could bengbd in case o
new emission factors for electricity of Ukrainiaridgare
properly approved.

Data / Parameter HG 1eks
Data unit GJ
Description Heat energy generation by TEK 3

Parameter is monitored during the crediting period

Source of data (to be) used

Heat energy meter

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

For ex ante calculations the value estimated base
technical documentation of TEK 3 was assumed.

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

pConservative
and

QA / QC procedures (to be) applied

Heat energy mnmgte equipment will be calibrate
regularly in accordance with producer requirememd
national regulations.

o

Any comment

Data will be recorded daily. Report i submitted or
a monthly basis.

Data / Parameter HG 1eks
Data unit GJ
Description Heat energy generation by TEK 6

Parameter is monitored during the crediting period

Source of data (to be) used

Heat energy meter

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

For ex ante calculations the value estimated base
technical documentation of TEK 6 was assumed.

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

pConservative
and

QA / QC procedures (to be) applied

Heat energy mnmgie equipment will be calibrate
regularly in accordance with producer requirememd
national regulations.

o

Any comment

Data will be recorded daily. Report i submitted or

a monthly basis.
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Data / Parameter n

Data unit %

Description Efficiency of natural gas fired boilers

Time of determinatiorh monitoring Parameter is determined during PDD developmergdas
on conservative assumptions (see Section B above).

Source of data (to be) used Parameter charts difdtiters

Value of data applied Average natural gas boilers efficiency determinadel

(for ex ante calculations / determinations) on the latest approved data of parameter charthef
boilers installed at boiler room #2 of JSC ‘Motdcl8 -
N=92%.

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

QA / QC procedures (to be) applied

Any comment

There are also established procedures of monitorgmjlecting, and archiving of data on the
environmental impacts of the project, namely emissiof pollutants into the atmospheric air. The
emissions of carbon oxide and nitrogen oxides aomitored once per year according to ‘Set of
methodologies for defining concentrations of patigt substances in industrial emissions’. The
emissions should not exceed 250 migfar carbon oxide and 500 mgirfor nitrogen oxides. In case of

emergency situations, which lead to emissions dfifwog substances in larger quantities than alldwe
by relevant emission allowance, as well as in @Eeoof failure of monitoring equipment, which could
lead to lose of control on pollution preventiontsys, the Enterprise should inform the regional &tat
authority on environmental protection as soon assie. Any emergency situations should be
documented.

Besides, the enterprise also files reports bythewing official annual statistical forms:

2-tp (air)Data on protection of atmospheric aiwhich contains information on amounts of
trapped and neutralized atmospheric pollutantsjited emissions of specific pollutants,
number of emission sources, measures on redudtiemigsions into the atmosphere, emissions
from particular groups of pollution sources;

2-tp (water resourcef)ata on water usewhich presents information on consumption of wate
from natural sources, discharge of waste watercantknt of pollutants in it, capacity of
treatment facilities, etc.;

2-tp (wasteData on formation, use, neutralization, transpoidatand placement of industrial
and household wastevhich presents the annual balance of waste thywyaste types and
hazard classes.

Data are monitored with compliance to Law of Ukeai®n metrology and metrological activities’.
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D.3.  Quality control (QC) and quality assurance (QA procedures undertaken for data

monitored:

Data Uncertainty level of| Explain QA/QC procedures planned for these datahyr

data such procedures are not necessary.
(high/medium/low)

Amount of natural gas | low Devices used: gas meter G1000-LG-K-200-1/2011EX,

consumed by TEK-3 which is installed at gas compressor unit of TEKABcuracy
2%, calibrated once per two years, reports are sittiech
monthly.

Amount of natural gas | low Devices used: gas meter, which would be irededit gas

consumed by TEK-6 compressor unit of TEK-6. Accuracy 2%, calibrated® per
two years, reports are submitted monthly.

Net calorific value of | low Suppliers data

natural gas

Heat energy generatior] low Devices used: heat meter DKS 10-150-a/b-1. $ttwscking

by TEK 3 using data on natural gas consumptions and teetnic
characteristics of cogeneration equipment.

Electricity generation | low Devices used: power meter Alpha A 1800 insdadieTP-12.

by TEK-3 Accuracy 0.5%, calibrated once per six years, répare
submitted monthly.

Heat energy generatior] low Devices used: heat meter. Reports are submiti@athly.

by TEK 6 Crosschecking using data on natural gas consumgtand
technical characteristics of cogeneration equipment

Electricity generation | low Devices used: power meter. Accuracy 0.5%, caiidal once

by TEK-6 per six years, reports are submitted monthly.

All measurement equipment is calibrated accordinggational regulations.

D.4.

Brief description of the operational and managment structure that will be applied in

The general scheme of operational and managenretise of implementation the monitoring plan is

presented below.

Department of
Corporate Rights
Management and

Investment Projects

Storing reports

A

Energy Department
Monthly reports

1

Workshop #14

Monitoring of natural gas

consumption and heat
energy generation

Workshop #15
Monitoring of net
electricity generation
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All necessary data will be collected by existingpaiments of JSC ‘Motor Sich’ and the reports Wwél
prepared by Energy Department and provided to Deysat of Corporate Rights Management and
Investment Projects according to the monitoringtesys described in Section D.1. Collection of
information required for calculations of reductiarfsgreenhouse gases emissions as a result ofcproje
implementation will be performed in accordance witbcedures established at the enterprise. Data wil
be stored in operational journals of workshop, amthe relevant electronic databases. Calculatans
greenhouse emission reductions will be prepared 6y ‘Joint Implementation Team’, Kyiv.

D.5. Name of person(s)/entity(ies) establishing thmonitoring plan:

Date:21/09/2010

Mykola Shlapak, LLC ‘Joint Implementation Team’

15 B/22 Biloruska st., Kiev, 04119, Ukraine

Tel/Fax. +(38 044) 493 83 32

mshlapak@ji.com.ua

LLC ‘Joint Implementation Team’ is not a participar this Project.
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\ SECTION E. Estimation of greenhouse gas emissiondactions \

\ E.1. Estimated_projectemissions and formulae used in the estimation: \

The following data were used in calculation of patjemissions for the proposed joint implementation
project.

Data | 2010 | 2011 | 2012 | Total
Stage 1 - TEK 3
Annual operation for electricity generation,
hours 6668 8000 8000 22668
Electricity generation by TEK-3, MWh 16670 20000 20000 56670
Electricity consumption for own needs of
TEK-3, MWh 2917 3500 3500 9917
Net electricity generation by TEK-3, MWh 13753 16500 16500 46753
Annual operation fro heat energy
generation, hours 5454 6543 6543 18540
Heat energy generation by TEK-3, Gkal 30842 36641 36641 103824
Natural gas consumption, 1000 m3 8012 9614 9614 27240
Stage 2 - TEK 6
Net electricity generation by TEK-6, MWh 55600 55600 111200
Heat energy generation by TEK-6, Gkal 71400 71400 142800
Natural gas consumption, 1000 m3 17790 17790 35580
Total
Net electricity generation, MWh 13753 72100 72100 157953
Heat energy generation, Gkal 30542 108041 108041 246624
Natural gas consumption, 1000 m3 8012 27404 27404 62820

Estimated project emissions within the project mang for the period 2010-2012 are presented iretabl
below.

Year 2010 2011 2012 2010-2012
GHG emissions due to natural gas
consumption, tonnes GO 15057 51502 51502 118061
Total project emissions, tonnes CQ 15057 51502] 51502 118061

Thus, total amount of project emissions for thestficrediting period 2010-2012 within the project
boundaries is 118 061 tonnes £0

Total amount of estimated GHG emission reductiams t the project activity during the first creddi
period 2010-2012 is 86401 tonnes £0

Greenhouse gases emissions sources in projectrscavithin the defined project boundaries include
emissions due to natural gas consumption by bajereeration units (TEK-3 and TEK-6).

Greenhouse gases emissions in the project sceareralculated using formula presented below:

PE = Plg tex-3+ PBug tek6
where,
PEyc tex-3— project emissions due to natural gas consumplyohEK — 3,
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PEvc Tex-6— pProject emissions due to natural gas consumptyohEK — 6.

I:)ENG,TEK—3: NGFEK—S ' NCVNG ' EFCOZ, NG * 106

NGreksis the quantity of natural gas used for combineat lamd power generation by TEK-3 during the
year y, M. Parameter is monitored throughout the creditiejoul.

NCWc is the net calorific value of natural gas, GJ/tlamds m. Parameter is monitored throughout the
crediting period. For ex ante calculations cons@reavalue of 33.5 GJ/thousand has been used.

EFco2, ng IS the emission factor for natural gas, kg &J. According to the data of IPCC, and with
allowance for full oxidation of carbon fraction shfactor is assumed constant and equal teoEk
combustion = 96.1 kg CQ/GJ (Revised 1996 IPCC Guidelines for National GreeslkeoGas Inventories
(Table 1-2 on Page 1.6 of the Workbook) converedCO, emissions) Parameter is not monitored
throughout the crediting period.

I:)ENG,TEK—G: NGFEK—G ' NCVNG ' EFCOZ, NG * 106

NGrexsis the quantity of natural gas used for combineat lamd power generation by TEK-6 during the
year y, M. Parameter is monitored throughout the creditiexjoul.

NCWyc is the net calorific value of natural gas, GJ/tlamgs m. Parameter is monitored throughout the
crediting period. For ex ante calculations cons@reavalue of 33.5 GJ/thousand has been used.

EFco2, ng IS the emission factor for natural gas, kg &J. According to the data of IPCC, and with
allowance for full oxidation of carbon fraction shfactor is assumed constant and equal teoEk
combustion = 96.1 kg CQ/GJ (Revised 1996 IPCC Guidelines for National GreeslkeoGas Inventories
(Table 1-2 on Page 1.6 of the Workbook) converedC©, emissions) Parameter is not monitored
throughout the crediting period.

E.2. Estimated_leakageand formulae used in the estimation, if applicable

Leakage is the net change of anthropogenic emisdignsources and/or removals by sinks of GHGs
which occurs outside the project boundary, and ¢hatbe measured and is directly attributable ¢oJth
project.

Leakages in the project activity are associatech veitiditional fugitive emissions of CH4 during
transportation due to increased natural gas consmmpy cogeneration units in comparison of gas
consumption by natural gas fired boilers underithgeline scenario to produce the same amount of hea
energy. At the same time, leakages will be decrkasea result of project activity due to substittof
electricity consumption from the national grid withn site electricity generation by CHP units and
consequent decrease of organic fuel consumptiopolwer stations connected to the national grid and
associated fugitive emissions of CH4 during proiuncand transportation of organic fuel, which iedis

by power stations. Thus, leakages were not takenaiccount within the calculation of greenhouseegas
emission reductions and assumed to be zero. Thanservative.

E.3. Sum of E.1. and E.2.:

Due to the fact that no leakage is expected duhiagroject activity the sum of E.1 and E.2 eqials
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E.4. Estimated baselineemissions and formulae used in the estimation:

The following conservative assumptions were takéo account while estimation baseline emissions:
- The amount of electricity generated during the gebpctivity would have been consumed
from national electricity grid under the baseliersario;
- The amount of heat energy generated during theegtrajctivity would have been produced
using natural gas fired boilers with the efficierdy92% under the baseline scenario.

Estimated baseline emissions within the projechblany using formulae described in section D for the
period 2010-2012 are presented in table below.

Year 2010 2011 2012 2010-2012
GHG emissions due to electricity
consumption from the grid, tonnes &O 12322 64602| 64602 141526
GHG emissions due to heat energy production
by natural gas fired boilers, tonnes £0 7794 27571 27571 62936
Total baseline emissions, tonnes4£0 20116 92173 92173 204462

Thus, total amount of baseline emissions for tha Girediting period 2010-2012 within the project
boundaries is 204 462 tonnes £O

Greenhouse gases emissions sources in baselirarisc@clude the following:
- greenhouse gases emissions due to natural gaswaptien for heat energy generation in
the amounts that would be generated by TEK-3 and-8E

- greenhouse gases emissions due to electricity agmeby power plants of the national
grid in the amounts that would be generated by Bedtd TEK-6.

BE = BE.eat, ekt BEel, tex-3+ BEnear, tex-6t BEel, Tek-6
where:

BEreat Tex3— baseline emissions due to heat energy generasioig natural gas fired boilers under
the baseline scenario in the amount which will blessituted with heat energy generated by TEK-3
under the project scenario.

BE. tex3— baseline emissions due to electricity generabiprpower plants of the national grid
under the baseline scenario in the amount which beil substituted with electricity generated by
TEK-3 under the project scenario.

BEneat Tex6— baseline emissions due to heat energy generasioig natural gas fired boilers under
the baseline scenario in the amount which will blessituted with heat energy generated by TEK-6
under the project scenario.

BE.:. tex.s— emissions due to electricity generation by poplants of the national grid under the
baseline scenario in the amount which will be stltsd with electricity generated by TEK-6 under
the project scenario.

BEneat, Tex-3= (HG1eks* EFcoz, ne - 103) /4

HG tex.s - amount of heat energy generated by TEK-3 dutiegyear y, GJ. Parameter is monitored
throughout the crediting period.
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EFco2, NG IS the emission factor for natural gas, kg(@J. According to the data of IPCC, and with
allowance for full oxidation of carbon fraction shiactor is assumed constant and equal &ER
combustion= 96.1 kg CQ/GJ (Revised 1996 IPCC Guidelines for National Greemslkko@as Inventories
(Table 1-2 on Page 1.6 of the Workbook) converee@€®, emissions) Parameter is not monitored
throughout the crediting period.

7 — averageefficiency of natural gas fired boilers under tlaséline scenario estimated according to
operational tests of the boilers indicated in patmcharts of the boiler installed at boiler roen

of JSC ‘Motor Sich’. Parameter is not monitoredtighout the crediting period. According to
parameter charts of the boilers the average efiigi®f installed boilerg pgiers= 92%.

BEeI., TEK-3= (EGTEK—B, own needs EFCOZ, national grid retﬁ. + (EGTEK—B, grid -EFCOZ, national grid proc).

EG tek-3, own needs EGtex-3, ne- EGrex-3, grie ElECtricity export to the national grid is assuihte be equal
zero. The project owner could analyse and conglieioption of exporting generated electricity te th
national grid in the future, but currently genedatdectricity is planned to be used for coveringvpo
demand of the Enterprise substituting electricitynf national grid. Thus, baseline emissions due to
electricity generation by power plants of the naailogrid are calculated using the following formula

BEeI., TEK-3= (EGTEK—B, net -EFCOZ, national grid retﬁ.

EG tek-3, own needs @mount of electricity generated by TEK-3 and ug@down needs of the Enterprise
during the year y, MWh. Parameter is monitoreddbiemut the crediting period.

EG rex-3, gia- @mount of electricity generated by TEK-3 and et to the national grid during the year
y, MWh. Parameter is monitored throughout the ¢iegliperiod.

EG Tek-3, net— amount of electricity generated by TEK-3 durihg tyear y, MWh (net quantity — total
electricity generation minus electricity consumptiimr own needs of TEK-3). Parameter is monitored
throughout the crediting period.

EFco2, national grid ree— EMission factor for electricity of Ukrainian gritbnnes CQ/MWh; According to
“Ukraine - Assessment of new calculation of CEF"TyV SUD Industrie Service GmbH (17.08.2007)
emission factor for Ukrainian electricity grid fgoint implementation projects reducing power
consumption from power grid is the following &, national grid proi= 0.896 tonnes CLIMWh (See Annex

2). Parameter is not monitored throughout the crediiagod and is assumed constant for the period
2010-2012.

EFcoz, national grid, proa— EMission factor for electricity of Ukrainian grithnnes CQ/MWh; According to
“Ukraine - Assessment of new calculation of CEF"TyV SUD Industrie Service GmbH (17.08.2007)
emission factor for Ukrainian electricity grid fgoint implementation projects producing electricity
the power grid is the following Eba, national grid, proi= 0.807 tonnes CQMWh (See Annex 2). Parameter
is not monitored throughout the crediting period @assumed constant for the period 2010-2012.

BEreat, Tex-6= (HGTEK-B' EFco2, ne - 103) /’7

HG ex.s - amount of heat energy generated by TEK-6 dutiegyear y, GJ. Parameter is monitored
throughout the crediting period.

EFco2, NG IS the emission factor for natural gas, kg@J. According to the data of IPCC, and with
allowance for full oxidation of carbon fraction shiactor is assumed constant and equal &ER
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combustion= 96.1 kg CQ/GJ (Revised 1996 IPCC Guidelines for National Greemslkko@as Inventories
(Table 1-2 on Page 1.6 of the Workbook) converee@€®, emissions) Parameter is not monitored
throughout the crediting period.

7 —averageefficiency of natural gas fired boilers under tlaséline scenario estimated according to
operational tests of the boilers indicated in patmcharts of the boiler installed at boiler roen

of JSC ‘Motor Sich'. Parameter is not monitoredtighout the crediting period. According to
parameter charts of the boilers the average efiigi®f installed boilerg pgiers= 92%.

BEeI., TEK-6— (EGTEK—B, own needs EFCOZ, national grid retﬁ. + (EGTEK—B, grid -EFCOZ, national grid proc).

EG tek-6, own neeas EGrex-6, ne- EGrexcs, grie ElECtricity export to the national grid is assuihte be equal

to zero. The project owner could analyse and cenghik option of exporting generated electricitytte
national grid in the future, but currently genedatdectricity is planned to be used for coveringvpo
demand of the Enterprise substituting electricitynf national grid. Thus, baseline emissions due to
electricity generation by power plants of the naailogrid are calculated using the following formula

BEeI., TEK-6— (EGTEK—B, net -EFCOZ, national grid retﬁ.

EG tek-6, own needs @mount of electricity generated by TEK-6 and us@down needs of the Enterprise
during the year y, MWh. Parameter is monitoreddhieut the crediting period.

EG tex-s, gia- @mount of electricity generated by TEK-6 and et to the national grid during the year
y, MWh. Parameter is monitored throughout the ¢iegliperiod.

EG tek6, net— amount of electricity generated by TEK-6 durihg tyear y, MWh (net quantity — total
electricity generation minus electricity consumptii@r own needs of TEK-6). Parameter is monitored
throughout the crediting period.

EFco2, national grid rea— EMission factor for electricity of Ukrainian gritbnnes CQ/MWh; According to
“Ukraine - Assessment of new calculation of CEF"TyV SUD Industrie Service GmbH (17.08.2007)
emission factor for Ukrainian electricity grid fgoint implementation projects reducing power
consumption from power grid is the following &, national grid proi= 0.896 tonnes CLMWh (See Annex

2). Parameter is not monitored throughout the crediiagod and is assumed constant for the period
2010-2012.

EFcoz, national grid, proa— EMission factor for electricity of Ukrainian grithnnes CQ/MWh; According to
“Ukraine - Assessment of new calculation of CEF"TyV SUD Industrie Service GmbH (17.08.2007)
emission factor for Ukrainian electricity grid fgoint implementation projects producing electricity
the power grid is the following Eba, national grid, proi= 0.807 tonnes CQMWh (See Annex 2). Parameter
is not monitored throughout the crediting period @assumed constant for the period 2010-2012.

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

Reductions of anthropogenic emissions by sourcegreénhouse gases (GHGs) generated by joint
implementation (JI) projects are estimated/caledaby comparing the quantified anthropogenic
emissions by sources within the project boundaryhim baseline scenario with those in the project
scenario and adjusting for leakage.

GHG emission reductions are estimated as a diféerdsetween emission amounts in baseline and
project scenarios by means of the following formula
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E =2(BE/ - PE)
where E— GHG emission reduction units delivered by progativity, tonnes Cg;
BE, — greenhouse gases emissions in baseline scéoatih® year y, tonnes GO
PE, — greenhouse gases emissions in project scemaubd year, tonnes GO
Year 2010 2011 2012 2010-2012
Total GHG emissions reductions, tonnes,€® 5059 40671 40671 86401

Thus, total greenhouse gases emission reducticasessilt of joint implementation project realipatiwithin
the defined project boundaries during the firstlitireg period 2010-2012 will be 86 401 tonnes,CO

Total greenhouse gases emission reductions asila oé$oint implementation project realization Wi
the defined project boundaries during the periati322020 will be 325 368 tonnes O

Year GHG emissions reductions, tonnes CQ

2013 40671
2014 40671
2015 40671
2016 40671
2017 40671
2018 40671
2019 40671
2020 40671
Total expected GHG emissions reductions |f825 368
the period 2013-2020, tonnes £O

Total greenhouse gases emission reductions asila oé$oint implementation project realization Wi
the defined project boundaries during the periatl022020 will be 411 769 tonnes O

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

GHG emissions reduction for each year of first ithegl period (2010-2012) and for the expected sdcon
crediting period (2013-2020) as well as total anmidanthe period 2010-2020 presented in the table:

Year Estimated Estimated Estimated Estimated
project leakage baseline emission
emissions (tonnes of emissions reductions
(tonnes of CO, equivalent) | (tonnes of (tonnes of
CO, equivalent) CGO, equivalent) | CO; equivalent)

2010 15057 - 20116 5059

2011 51502 - 92173 40671

2012 51502 - 92173 40671

Subtotal over the 118061 . 204462 86401

period 2010-2012

2013 51502 - 92173 40671

2014 51502 - 92173 40671

2015 51502 - 92173 40671
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2016 51502 - 92173 40671
2017 51502 - 92173 40671
2018 51502 - 92173 40671
2019 51502 - 92173 40671
2020 51502 - 92173 40671
Subtotal over the

period 2013-2020 412 016 - 737 384 325 368
Total over the

period 2009-2020 530 077 - 941 846 411 769
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ISECTION F. Environmental impacts \

F.1. Documentation on the analysis of the environnméal impacts of the project including
transboundary impacts, in accordance with procedurs as determined by the host Party

Power production has local impact on environment. accordance to Ukrainian legislation, an
Environmental Impact Assessment (EIA), as a pathefproject design documents, has been completed
for the proposed project and approved by local @itth The Ministry of Environmental protection of
Ukraine has also issued a positive conclusionaiéstnvironmental impact audit

The requirements of the following regulations weret during the project design development:

- Law of Ukraine ‘On atmospheric air protection’,

- State construction norms A.2.2-3-97 ‘The scope ottier of development, endorsement and
approval of project documentation for constructjon’

- State construction norms A.2.2-1-95 ‘Designing. Bheicture and content of environmental
impact assessment (EIA) materials for designing aoadstruction of plants, buildings,
houses and structures. Basic concepts of designing’

- State sanitary rules on planning and developmengsifiential places, approved by Ministry
of Health Protection of Ukraine by Order #173 frtn06.96,

- Sanitary Regulations and Norms 4946-89 Sanitanylatigns on atmospheric air protection.

The Ministry of Environmental protection of Ukraihas issued an Allowance for emissions of polluting
substances into the atmospheric air by stationatyces at 26.12.2007, which will remain valid till
25.12.2012.

Implementation of the project will have straighssjiive environmental effects in local and globadmes

due to more efficient fossil fuel consumption amdemnhouse gases emission reductions. Modern natural
gas fired cogeneration technology will be employéthin the project and the produced power will
substitute electricity from national grid (whichJeahigh carbon emission factor) and, in addition,
produced heat will particular substitute heat epergrently being produced by natural gas-fireddrsi

Local air pollution could be slightly increased kWit project boundary due to larger natural gas
consumption by cogeneration equipment in compariatth the amount of natural gas needed for
production of the same amount of heat energy byeitspibut assuming the effect of air emission
reductions due to substitution of electricity fromtional grid, we can conclude positive trend. Etpe
concentrations of pollutants will be in complianaith the requirements of the plant’'s operational
license and local environmental regulations. Addislly to greenhouse gases emissions, the substitut
of electricity from national grid will lead to ndus and sulphur oxide emission reductions.

The waste heat produced during electricity genemagirocess will be utilised by exhaust boilers to
produce heat power. All equipment has approprisdkation in accordance to the technical requirement
and state standards, which helps avoiding othantuhimpacts like noise and vibration. The level of
noise at the distance of about 2 meters from thlyemeration unit will not exceed regulated value for
industrial facilities.

The project does not have transboundary envirorsth@npact.
The social impact of the project is positive. Tlesvrcogeneration facility will contribute to impravent

of heat energy reliability for the residential sctwhich is an issue of current importance in lUhea
Also we should admit that implementation of thejgcowill bring new working places at the Enterptis

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 ovveee B
\4\%‘ FOR SMALL-SCALE PROJECTS - Version 01.1 ~
Joint Implementation Supervisory Committee page 45

The construction of the cogeneration units will halve negative impact on the living conditions of
nearby residential sectors.

Assuming reasons described above, we can deteinflaence of implementation of project activity as
positive and in accordance to current legislation.

F.2. If environmental impacts are considered signitant by the project participants or the

environmental impact assessment undertaken in accdance with the procedures as required by
the host Party:.

Total environmental impacts of project scenaricamparison with baseline scenario will be positive.
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SECTION G. Stakeholders comments \

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

Ukrainian legislation on conducting the enmimental impact assessment stipulates that Yerye
EIA, a public stakeholder consultation procefisjng which the affected public is informed of the
proposed and invited to provide comments.

No negative comments were received.
The realisation of the project has been supportetbtal authorities and Zaporizhzhya regional state
administration issued to JSC ‘Motor Sich’ a Lettdraward for the best energy saving project in

Zaporizhzhya region in 2009.

No stakeholder consultation process for the Jlqutsjis required by the Host Party. Stakeholder
comments will be collected during the time of tRIBD publication during the determination procedure.
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Annex 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS

Organisation: Motor Sich JSC
Street/P.O.Box: Motorostroiteley Avenue
Building: 15

City: Zaporizhzhya
State/Region: Zaporizhzhya

Postal code: 69068

Country: Ukraine

Phone: +38 (061) 720-48-14
Fax: +38 (061) 720-50-05
E-mail:

URL: http://www.motorsich.com/
Represented by:

Title:

Salutation: Mr.

Last name: Semenov

Middle name:

First name: Volodymyr
Department:

Phone (direct):

Fax (direct):

Mobile:

Direct e-mail: okpiip@motorsich.com
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Annex 2
Carbon emission factor for Ukrainian national electicity grid

Industrie Service

Ukraine - Assessment of new calculation of CEF
Choose certainty.

- Add value.
Introduction

Many Joint Implementation (JI1) projects have an impact on the COz2 emissions of
the regional or national electricity grid. Given the fact that in most Economies in
Transition an integrated electricity gnd exists, a standardized baseline should be

used to estimate the amount of COz emission reductions on the national grid.

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

per kWh is crucial.

Objective

Global Carbon B.V. is one of the pioneers developing JI projects in Ukraine who Date: 17.08.2007

has developed a baseline approach for determining the Ukrainian grid factor.

The approach is implied from the approved CDM methodology ACMO002. ?;'Umlﬁ

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

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

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

Once an approach is agreed it should be used for calculating the grid by using Page 1

current available data served from the Ukraine Ministry for Fuel and Energy.

Such annual grid factor shall be used as a binding grid factor for JI projects de-

veloped in the Ukraine. oniy be resroduces and used for
advertizing purposss with fe
Express Whtten sppeoval of

TUW SUD Inchustrie Senvice GrbH.

Scope

The baseline approach to which this confirmation is referring is attached. The
i i . . i The test results refer exciusively
confirmation includes the inherent approach if the algonthms are developed rea- to the units under test.

sonable and from a technical point of view correct. Furthermore the verified the

Supervisory Board TOV 50D Industrie bH
Dr. Axzd Stepksn [Chaimnan) Carbon Manageme
Board of Management: Telefon: +49 89 57310 Westendstrasse 19

Headguarters: Munich Cr. Manfred Bayerlein (Spokesman) Telefax: 80636 Munich

Trade Regizter: Munich HRE 96 869 Dr. Udo Heigsl weew_tuev-sued.de Germany
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Our reference/Date: IS-USC-MUCK | 17 08 2007

Industrie Samvice

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

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

Conclusion

The conclusive assessment does not include potential uncertainties that might be occurred in the
data gathering process of the ministry. Considering that we confirm that applied data served by
... Vgl eqy e NG Al EaGee
Based on submitted calculation method, developed baseline study (see attachment), applied data
and written confirmation from Ministry of Fuel and Energy (see attached documents) the team of
Carbon Management Service of TUV SUD Industrie Service GmbH with its accredited certification
body "Climate and Energy” confirms further that developed approach is eligible to determine the

Ukrainian electricity grid factor as a standard value for JI project in the Ukraine.

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

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

)

tional consolidated data are available.
FERpihie

Vi
A
.’

Project Manager Head of the certiication Body “Climate and

Markus Knddlse

GHG-Auditor an

Energy” and Carbon Management Service
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Our reference/Date: IS-USC-MUCY /1708 2007

Industrie Semvice
ANNEX 1 — Calculated emission factors
Weigthed average Simple OM 2003 - 2005
ElL Production CO2 emissions Technical Losses Producing Reducing

MWh tCO2 % tICO2/MWh tICO2/MWh
2003 98.214.112 80.846 14.2
2004 94.330.765 74.518 13.4
2005 96 526 887 78.203 13.1

Total 289.071.764 233.567 10% eEeT 1 0Ese
Other baselines

ERUPT 2006 0,725 0,876

ERUPT 2012 0,636 0,756

UA Hydro project 0,915
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