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‘ SECTION A. General description of the project |

‘ A.1l.  Title of the project: |

Implementation of the energy efficiency measureStatDonetsk Railway»

Sectoral Scopes:

Scope 2 — Energy distribution

Scope 3 — Energy demand

Scope 10 — Fugitive emissions from fuels (soil, aild gas)

Version of Project Design Documentation: 01
Date: 01/11/2011

A.2.  Description of the project

Purpose of project activities

The main task of Joint Implementation Project (X{P)plementation of the energy efficiency measures a
SE «Donetsk Railway»s decrease in consumption of energy resourct®icourse of rendering services on
cargo and passengers rail transportation.

This can be achieved due to complex modernizati@eanomy of SE «Donetsk Railway».

Historical details of SE «Donetsk Railway»

SE «Donetsk Railway» was registered by the Exeewtdbmmittee of Donetsk City Council in May 1998eTh
company is included into the structure of the Myisof Infrastructure of Ukraine. The company is
subordinated to the State Administration of Railwlaansport of Ukraine (Ukrzaliznytsya). SE «Donetsk
Railway» provides transportation services for mthian 1.8 thousand cargo owners on 189 stations fgpen
freight traffic. The link between the railway arfebtusers is 172 trade offices and 16 branches.

Description of the conditions under which the pobjenplementation is provided

Before JI project the SE «Donetsk Railway» almadtrebt perform the complex modernization of equiptne
due to limited funding of works, lack of perspeetiplan of development and insufficient level ofdeg
framework which didn't allow regulating functiongliof company’s facilities. Most operated equipmént
morally and physically obsolete - as a result a8 tonsumption of fuel and electricity to maintéme same

level of electricity and heat supply of the compabwystantly increases.

Despite the poor condition of low-effective butlstperable equipment, operational experience aoth@mic
factors one may conclude that the equipment whashldeen operated before the realization of JI proay
be operated for at least 15-20 years.

Baselinescenario

It is planned to use existing equipment with cargyiout routine repair and restoration works without
significant investment. Specific energy consumpfiiothe course of rendering services for rail tpaowation

of cargo and passengers would remain constantinpad greenhouse gas emissions at the level of pre

project years. Justification of the baseline saenardescribed in Section B.

SE «Donetsk Railway» is an enterprise which masiri@ss is to transport passengers and cargo asail

To ensure the functioning of a unified system dblpurail transportation the company applies tedbgical
complex, which includes: gauges, facilities forngportation of cargoes and passengers and means for
servicing railways, railway stations and stationmwer supply facilities, communications, alarm,
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centralization, blocking, information complex amdffic control system, etc. The process of transion of
cargo and passengers is very complex and consistarty elements: ensuring the timeliness and réityabf

rail transportation, ensuring proper storage caomul{ ensuring comfortable conditions for passengering
their staying at the passenger depots, stationspantns and during transportation, ensuring cootiis
servicing of rolling stock and transport routessing proper conditions for work and recreatidrtie
company’s employees, ensuring uninterrupted supenyicontrol of freight and passenger rail trantgimn.
Based on the fact that providing freight and pageerrail transportation is complex and includes all
administrative and technical resources and meargEo&Donetsk Railway» DC, it is impossible to dévid
upgrading of the facilities on separate lines. Efme, the project provides for a comprehensive
modernization of facilities of SE «Donetsk Railwajeading to reduced consumption of electricitgsail and
fossil fuels. Measures to be implemented within fh®ject (see Section A.4.2 below), as well as
implementation and constant monitoring of possg@aarces of losses and prevention of their occueravitt
significantly reduce the consumption of electricitijesel and fossil fuel by the facilities of SE atigtsk
Railway» which in turn will reduce greenhouse gaslG) emissions.

SE «Donetsk Railway» has all licenses and permaitgssary for project implementation.

Major contracts for the procurement of raw matsr{@lectricity and diesel fuel) were concluded adyeand
are updated annually according to current praclibe. necessary equipment for the project is platodzk
purchased from the leading Ukrainian and Europeampanies on the tender basis.

Historical details of JI project realization «Imptentation of the energy efficiency measures at[Eihetsk
Railway».

22/08/2003 — Board of Management of SE «DonetskiwRgh» made a decision to establish Joint
Implementation project Implementation of the energy efficiency measuteSEa«Donetsk Railwayat the
meeting

15/09/2003 - date of commencement of project doatation elaboration for Joint Implementation projec
"Implementation of the energy efficiency measur&EakDonetsk Railways.

01/01/2004 - date of introduction of new energycght equipment according to project documentation
10/11/2011 - preparation and submitting of projpriposal concerning justification of the reductioh
anthropogenic GHG emissions to the National Envivental Investment Agency of Ukraine.

20/11/2011- receiving letters of endorsement frdre fNational Environmental Investment Agency of
Ukraine.

A.3. Project participants:

Please indicate if
the Party involved
. Legal entity project participant wishes to be
* oA [ L A2
SRS TRlIEE (as applicable) considered as
project participant
(Yes/No)
<IN (- @8t e e SE «Donetsk Railway» No
Switzerland « “‘YVEMAS.A No
* Please indicate if the Party involvedda host Party

‘ A.4.  Technical description of the project |

‘ A.4.1. Location of the project |
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SE «Donetsk Railway» serves eastern part of Ukralireecountry's most important industrial centenbas,
namely Donetsk and Lugansk, and partly Zaporizazhgharkiv and Dnipropetrovsk region, thus comtni
into a single transport conveyor Donbass and thief®r region, central regions of the Russian Feguber

and Ukraine with Volga region and Caucasus. Indbeth Donetsk Railway has access to the Azov Sea
through Mariupol Sea Commercial port, as well aseas to the largest industrial center of Ukraine -
Mariupol.

Project location is outlined on the map of Ukra{Rig. 1.) by arrow.
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Fig. 1.Location of SE «Donetsk Railway» on the widgkraine

The project is located in Ukraine.
Ukraine is an Eastern European country that rdtite Kyoto Protocol to UN FCCC on February 4, 2004
and is listed in the Addition 1 and is eligible the Joint Implementation projetts

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

SE «Donetsk Railway» is located on the territoryDoinetsk, Lugansk, Dnipropetrovsk, Zaporizhzhyad an
Kharkiv regions.

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

JI project includes all administrative-territoriahits wherein SE «Donetsk Railway» is located ahitvare
located on the territory of Donetsk, Lugansk, Dopgetrovsk, Zaporizhzhya and Kharkiv regions.

A.4.1.4. Detall of physical location, including iformation allowing the unique
identification of the project (maximum one page):
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Project is located in Ukraine and covers the tnigs of Donetsk, Lugansk, Dnipropetrovsk, Zapuriza
and Kharkiv regions.
Geographic coordinates of principal office of SEorBtsk Railway»48° 00 32" n.l. 37° 4815" e.l.
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Fig. 2. Scheme of SE «Donetsk Railway»

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

JI project "Implementation of the energy efficienoyeasures at SE «Donetsk Railway» provides for
comprehensive modernization of company'’s faciliteseduce energy consumption of energy resourctgi
provision of services for cargo and passengersspatation by rail. It is planned to introduce auked
energy efficient equipment, taking into account theest trends and technologies in the field of rai
transportation. Technologies implemented by thg¢eptare advanced and will lead to significant icttbity
improvement.

The project doesn’t provide for introduction of guent which requires additional training of penseh In
case of such need the equipment manufacturersdarder training on use and maintenance of introduce
equipment for employees of SE «Donetsk Railway».
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Detailed description of the main measures and tdolyies provided by the project are listed belogtads of
all implemented energy efficiency measures at thatpwill be presented at the stage of monitorihgI® "
Implementation of the energy efficiency measur&EakDonetsk Railway»

1. Introduction of domestic electric locomotives Dt €argo and passenger transportation. Brief
description and its characteristics are given below

Electric locomotive DE1 is electric locomotive ofrett current produced by Dnipropetrovsk Electric
Locomotive Building Plant for the needs of Railw&sansport of Ukraine. Body of electric locomotiv& i
metal with bearing frame. Bogies are double-axtimnsfer of traction brake force through two rubibretal
locking dogs; transfer of load weight - through #pging supported by journal —box underswung cevgs
On the roof in the front sections there are steaké resistors (SBRs) in the rear — single armquaaph
current collective device and main reservoirs. dotml the power circuit and diagnostic of equiptmeach
section has a microprocessor control and diagrostistem (MCDS). Principal controller is installea the
driver’s desk, and assistant’'s desk has monitdr aikeyboard that manages MCDS.

Class of service: freight operation, driving of
railway trains

Class of current and voltage in trolley system, 3
kV

weight on working order: 184 t

Pressure of wage wheels on track: 230 kN
Design speed: 100 km / h.

Power in hour rating: 6260 kW

Traction effort in hour rating: 440 kN
Power of regeneration braking: 6600 kW
Power of dynamic braking: 6500 kW

DE1
(Dnipropetrovsk

Building Plant,1 first)§

Table 1. Technical characteristics of electric lomative DE1

The introduction of electric locomotives DE1 wilhable to increase train-handling and traffic-cargyi
capacity of locomotive sector in providing servia®s rail transportation of goods and passengers,tdu
higher (compared to electric locomotives of presiagenerations) electric performance; this will r@slu
energy consumption resulted in decrease in GHGsionis to the atmosphere.

2. Modernization of diesel-powered locomotives throsght-phase start system (SPSS). Brief
description of the equipment and its charactedsiie given below, at equipment seller’s web'site

Split-phase start systems (SPSS) are designedptowa reliability, increase resource of systemsrfmming
diesel engines and improve the conditions of operatnd maintenance of locomotives, especiallyasecof
worn-out rechargeable batteries and low ambienpésatures.

SPSS makes it possible to overcome mechanicaltapses at the start cranking of the crankshaft and
significantly decrease electrical load of battelyew you start a diesel engine. SPSS is designehpoove
reliability, increase resource of systems for ragndiesel engines, improving conditions of operatand
maintenance of locomotives.
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Fig.3. Split-phase start syste8PSS).

SPSS makes it possible to decrease diesel fuefodoeercoming mechanical resistance at the startkimng
of the crankshaft and decrease in electrical |dadattery when you start a diesel engine, that weifiult in
reduction of GHG emissions to the atmosphere.
3. Introduction of the system of accounting and retgydf diesel fuel loss of BIC-P» type. Brief
description of the system and its characteristieggaven below and at equipment seller’s web-5ite.

Software of system of accounting and recordingiedel fuel loss of KIC-P» type can get a visual record of
fuel consumption and an analysis of the locomaodiperation, as well as to store and archive all dataived
by the system.

The system BIC-P" is distributed microprocessor control-measuritigcdure with the following
specifications:

= Power supply of the system is through locomotinéboard power system with a voltage of 60-120V;

= measurement of volume in the range of 500-56@0dalibration of fuel tank by measurement vessel w
capacity of 50 I.;

= accuracy of the current voltage measurement iswighin the range up to 1000 kW;

= accuracy of the fuel temperature measurement - € in the range of -30 ° C to +50 ° C;

= sensitivity of the system to changes in volume3-12

= maximum period of information accumulation — @&sel0 days.

The introduction of control systeBIC-P will increase the control over the use of diéselocomotives, due
to ongoing monitoring and analysis of fuel consumpthat will reduce GHG emissions to the atmosgher

4. Implementation of multifunctional additive «Adizal-6». Brief description is given below and at
seller’s web-sité.

Application of additive "Adizol T-6" provides rediion in specific consumption of diesel fuel andde#o:
- Fuel economy;

- Increasing the life of parts, components andrab$ies;

- Reducing time and cost of repairs;

- Increase in engine power;

- Cleaning the fuel system and prevention of furfi@lution;

- Reduction of engine noises;

- increasing the storage of fuel.

All the above will reduce GHG emissions to the apitere.

5. Introduction of the system for control of fuel cangption and operating regimens of diesel
locomotives of “DELTA SU” type. Brief descriptionf ¢he system and its characteristics are given
below and at equipment seller’'s web-Site.

" http://www.cmt.perm.ru/index.files/Page832.htm
“http://www.adioz.com.ua/
*"'hitp://dneproteh.com/Dneproteh  CKPRT_Delta_CY.html
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Fig.4. On-board system for control of parametersliesel locomotive operation “DELTA SU”

"Delta SU" is onboard system for control of paraenebf diesel locomotive operation; it has the iy of
continuous registration of the main parametersobmotive operation:

- Definition of useful performed work, determinatiof the factor of locomotive use;

- Determination of fuel use;

- Measuring and recording the dynamics of fuel gitjiaim the locomotive tank;

- Automatic recording of fuel in the course of skiiangeover and coal handling, the current diagpssf
diesel engine - generator set;

- Control of the location of the locomotive in réahe;

- Transfer of the accumulated information is heléditomatic mode on a shift basis through radimebbon
ARM "Delta WEB / GPS" for further processing.

Implementation of on-board system for control afgpaeters of diesel locomotive operation “DELTA SU”
provide automatic recording of fuel consumptiort thill reduce GHG emissions to the atmosphere.

6. Modernization of diesel locomotives diesel whik engines 4D80. Brief description of equipmerntt i
characteristics are given below, as well as equipseller’'s web-site

Diesel 4D80 is four-stroke, with gas-turbine presguand charge air cooling.

Fig.5. Appearance of engine§80

Table 2. Technical characteristics of engingg3@d

*“http://malyshevplant.com/
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: . Overall .
Rotation Maximal . . Quantity of
Power ) dimensions, .
frequency, rotation torque, Mass, kg cylinders and
kw . ; mm (length, . .
Rotation/min Nm. their location

width, height)

1350 750 883 3980/1610/2845 17000 12v

Use of more efficient diesel engines 4D80 will fesureduction of fuel consumption in comparisoithaold
diesel engines that will reduce emissions of hargdises into the atmosphere.

6. Introduction of high-efficiency natural gas boiler8rief description of equipment and its
characteristics are given below, as well as equiprseller’s web-site.

Fig.6. BoilerBK-21

Boiler BK- 21 is intended for heating and hot water suppiyVS) of residential, public and industrial
buildings and premises. Heating boil& — 21 are steel water-heating fire-tube boileesldboilers, the first
move which is formed by fire-tube and the secomy fumivorous tubes of convective part of boiler.

Table 3. Technical characteristics of high-effidgmas boilelBK-21

Technical characteristics of BoilerBK - 21

Power, Mw (Gcal) 2,0 (1,72)

Burning devices GGSB -2,2

*"'hitp://teplomehanika.ru/ksv_vk2122.htm
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Type of fuel Natural gas, State Standard 5542-87
Water pressure, MPa 0,2-0,4

Gas pressure before burner, kPa 3,5..18

Temperature of discharge gasts, 150..200

Efficient Factor, % 91

Maximum mass, ru 4000

Overall dimensions, mm:

Length 3580

Width 1810

Height 2340

Introduction of high-efficient natural gas boilensll significantly reduce GHG emissions due to hegh
efficient factor in comparison with the old boilefsimilar capacity.

7. Change of burners. Brief description and its charatics are given below, as well as equipment
seller’s web-sit€"

Burners are equipped with separate electrical drofeair and gas valves, due to which design ohénsr and
their service are significantly simpler. Even regigdn of burner power is through a gas valve convbich is
consistent with an air valve through the electraroatrol unit. Readily available examination angdaie of
burners are due to ball system of burner attachreetlie fan. Burner may open as to the right arfid le
Burners enable to control the length and diamdtdreotorch.

i

Fig.7. Gas block burner

Burner provides offline operation, in which powdrkurner or operating temperature of the heat fesins
agent shall be given by the operator or by usiegottogram and maintained automatically.

Table 4. Technical characteristics of gas burners.

Rated thermal power, MW 2,3
Rated gas pressure, kPa 3
Rated gas consumptionfm. 200
operating supply voltage, (50 Hz), V 220/380

®http://www.ugt.com.ua/index.php?option=com_contenév=article&id=42&Itemid=75
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Required power, kW 4
fuel Natural gas according to State Standard 5542

Installation of gas burners with greater efficitattor will make it possible to burn the fuel meféciently in
boilers that would reduce gas consumption for hgatieeds. This, in turn, will reduce GHG emissitmthe
atmosphere.

8. Installation of contact and contactless heat-reggiom gas-cleaning apparatus. Brief description of
equipment and its characteristics are given belasv,well as on equipment seller’s web-site
Heat regenerators are designed for gas heat rgcamdrare used for heating of water intended fer th
purposes of heating, communal hot water supplyreading of back system water.

Fig. 8. Heat-regenerator

Table 5. Technical characteristics of heat-regetas

Technical data:
Temperature of boiler (furnace) discharge gaes, 160-280
Temperature of heat-regenerator discharge gXges, 120-140
Water consumption through heat-regeneratord,m 25
Efficient factor of discharge gas heat, % 80
Dimensions, m 1,177x0, 3740, 45
Mass, kg 431

Introduction of heat-regenerators will reduce gassamption and fossil fuel for needs of heat andwaier
supply by using heat of discharge gases for hedtiegwater that will reduce GHG emissions to the
atmosphere.

9. Replacement of heat networks by pre-insulated jpieel Brief description and its characteristias ar
given below, as well as equipment seller’s web’site

Shop pre-insulated pipelines consist of a leadweynal steel pipe, outer protective shell of ptilyene pipe
and polyurethane insulation placed between thera.tdp of the insulation layer has two conductorsext
control system of tightness of heat pipes (alaAktgtm conductors are copper wires with square csestion
of 1.5 mm.

"http://www.transprogress.com.ua/products. htm
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Fig. 9. Pre-insulated pipelines

Implementation of this measure will improve themierof trouble-free service of heat supply, redusat foss
through the insulation of pipelines and reduce dgalks of heat carrier agent through the emergeres, ar
which would reduce heat losses in heating systednalhsave fuel for heating of the coolant thatlweduce
GHG emissions to the atmosphere.

10. Use of thermal pumps for heat supply and HWS. Bdedcription and its characteristics are given
below, as well as equipment seller’'s web-$ite.

Thermal pump uses low-temperature heat that is"gcattered" state in the environment: in the lamater

and air. Spending minimum kWh of electricity in ttieve, the most heat is received. During the sumihe
indoor temperature is above comfortable +23 ° @, giistem will work in "reverse direction”, i.e. ai

conditioning, providing a room with "cold". Thernfaimps are easy to use, environmentally safe ptelend
durable.

Fig. 10. Thermal pump

Table 6. Technical characteristics of thermal pump

Thermal pump
Heat power [KW]: 268,8
Power consumption[kW]: 67,2
Operating current [A]: 115,4

8 http://www.geoteplo.com.ua/katalog/catalogochsmedestry/158.html
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The introduction of thermal pumps for heat andvater supply systems will significantly reduce #maount
of consumed gas and fossil fuels through the udevofpotential heat to the needs of heating andwaier
supply that will reduce GHG emissions to the atrhese without reducing capacity of thermal energy.

11. Implementation of frequency control devices of pustgctrical drives. Brief description of equipment
and its characteristics are given below.

Implementation of frequency control of thermal pueilpctrical drives will significantly reduce eldcity
consumption. These regulators allow changing afteteengine power depending on the connected loaith,
during the day and throughout the year.

Fig. 11.Frequency control device

Implementation of frequency regulation will sigodintly reduce energy consumption by electric ergywfe
thermal pumps of heating system. In the case afaiad electricity consumption from the network, gtity

of combusted fossil fuel in Ukrainian power plamifl reduce resulting in decrease of GHG emissimnthe
atmosphere.

12. Change of circulating pumps of heat supply systerd BIWS. Brief description and its
characteristics are given below, as well as equiprseller’'s web-site

Circulating pumps are equipped with two-pole engamel consist of a hydraulic body made of stamped
aluminum and cast iron sealing flange. Flangesoakle with threaded holes for pressure gauge coionec
Impeller is made of technological polymers. Shaftnade of stainless steel. The protective shet®frotor
and stator casing are made of stainless steel.

Fig.12. Pumps

Table 7. Technical characteristics of pumps.
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Technical characteristics of pumps:
Maximal operating pressure: 10 bar (1000 kPa)
Standard flanges: DN40, DN50, DN65, DN8@NG6 / PN10 (with four holes)
Set: Engine shaft in horizontal position
Fluid temperature: - from -10 ° to +12@°
Operating fluid: clear, without solid particles amiheral oils, honviscous,
chemically neutral, similar to water in terms ofchcteristics

Replacement of circulating pumps of heating systath hot water supply with a higher efficient factmd
better performances of energy efficiency compacetess efficient pumps will reduce power consumptio
which in turn will result in lower the costs of ®ikfuel for Ukrainian power plants and decreasésiiG
emissions to the atmosphere.

13. Using of modern gas meters. Technical charadsief the equipment are given below.

Fig.13. Turbine gas meter

Table 8. Technical characteristics of gas meter.

Technical characteristics of gas meter

Rated consumption, 100
Maximal consumption, fth 160
Minimal consumption, rith 16
Threshold sensitivity, fth, maximum 2,4
Measurement range 1:10
Minimal required pressure of gas, kPa, (mmAQ) 21

Application of modern gas metering devices makesssible to use it more efficiently, to monitamplifies
control and ensures safe operation and leads twtied of fossil fuel and GHG emissions into the
atmosphere.
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14. Installation of solar collectors in order to uséas@nergy for heating. Brief description of equgmhand
its characteristics are given below, as well aspment seller’s web-site

Solar collector (Heliocolector) is a device thatiesigned to absorb solar energy and its subsequent
conversion into thermal energy, suitable for uskedat supply system.

J ‘ i H\\\

Fig.14. Solar collectors

Table 9. Technical characteristics of solar coltes

Technical data

Area (km, net) m 1,14/1,0
Collector volume I 0,9
Operating pressure bar 10
Temperature of idle time °C 295
Productivity factor k 1 W/m.K 0,885
Height mm 1652
Width mm 702
Depth mm 111
Weight kg 19

Solar panels use renewable energy of sun to genleeat. Using collectors will reduce GHG emission$e
course of heat generation by replacing the useitérband furnace equipment operable on fossilsfuel

15. Thermal insulation of external walls and roofs afiltings and structures to improve their thermal
resistance. Brief description of technology is gitelow.

Thermal insulation of external walls and roofsascteate an additional layer of insulation on thésmle or
the inside of the wall or roof. At the same time tieat loss decreases and the temperature insitie ofall
increases, which makes living in the house morefodable and eliminates the cause of increasingidiityn
and mold formation. After additional insulation Wwalsulation properties improve by three or foundis.
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Fig.15. Scheme of thermal insulation of externalava

The introduction of thermal insulation of extermadlls and roofs of buildings and structures willuee heat
loss through the fencing constructions that redubesheat consumption for heating buildings. Thi§ w
reduce the cost of fuel combusted for heat suppbde and, accordingly, will reduce GHG emissionthéo
atmosphere.

14. Replacement of windows to improve their thénmmasistance. Brief description of technology igeyi
below.

Windows are a major source of heat loss by thallmg]l Therefore, installation of energy efficienhdows
leads to a substantial reduction in heat loss,aeslthe air permeabilty of the building, bettertgcts from
external noise. Additional thermal insulation ohadws or their replacement with modern windows can
increase the room temperature by 4-5 ° C.

Fig.16. Energy saving metal-plastic window

Introduction of energy-efficient windows will redeiheat loss and increase room temperature at obnsta
power heating system that will reduce the conswnptif thermal energy and fossil fuels for its prctitn.
This, in turn, will reduce GHG emissions to the asphere.

15. Introduction of automated system for commercialariag of electricity consumption (ACMEC) along

the perimeter of SE «Donetsk Railway». Brief dgaarn of equipment and its characteristics aremive
below.
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Main functions of ACMEC:
- Maintain a database of resource consumption on;a PC

- Preparation of analytical information, reportsnutes;
- drawing up of internally - objective and of engrgsources receipt and consumption in order to
detect unauthorized use;
- Many-tariff energy accounting;
- Control of connection lines with energy meters;
- Protecting information from unauthorized access.

Implementation of automated system for commercigtieming of electricity consumption will improve
accuracy, efficiency and reliability of electricittyat will reduce energy consumption. Reducing gyer
consumption will reduce GHG emissions to the atrhesg.

16. Replacement of cables and wires overheadpoves. Brief description of equipment and its
characteristics are given below.

Fig.17. Cable of power lines

Fig.18. Wire of overhead power lines

Replacement of cables and wires of overhead trassoni lines will reduce electricity losses during

transportation resulting in decrease of gas andilféisel consumption at power plants in the couofe

electricity generation, which in turn, will reduGHG emissions to the atmosphere.

17. Replacement of transformers at transformer subsisti Brief description of equipment and its
characteristics are given below, as well as onpegeit seller's web-site

Transformers are installed in substations, desigo@dnvert electricity from one voltage to anotfidre most

effective now is three-phase transformer, sinceldiss of electricity in them is lower and costsaative
materials are less.
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Fig.19. Transformer

Implementation of energy efficient transformerslwéduce electricity consumption for the needs who
stations, as well as reduced electricity lossesiduransportation. It will help to reduce the gtignof burnt
fossil fuel for electricity generation resultingdecrease of GHG emissions to the atmosphere.

17. Replacement of meters with less accuracy by maeigtls higher accuracy. Brief description of
equipment and its characteristics are given bed@wyell as on equipment seller’s web-ite

Fig.20. High-precision electricity meters

Table 10. Technical characteristics of meters

Technical characteristics

Rated current 5-68

Accuracy class 1,0

Number of tariffs 4

Operating temperature -30 - +%0

Speed of data transfer 9600).

Possibility of connection of external power souft2 V) for reading in case of voltage absenc

Application of new meters with high accuracy willh@nce the energy audit procedure in the enterpride
monitoring of electricity consumption that will rece GHG emissions to the atmosphere.

18. The introduction of zonal lighting control with reme power control. Brief description of equipment
and its characteristics are given below, as wetirasquipment seller’s web-site
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Light regulators are designed to turn on and afhtliwith adjustable brightness of its separateesedf
lighting systems, control of individual lights. lbigregulators provide efficient lighting in the mssary place
city and within the required time.

-

Fig.21. Light regulator

Table 11. Technical characteristics of light regola

Technical characteristics
Supply voltage 220V, 50Hz
Maximal load current 4,38
Maximal power of connected lamps 1000 W
\oltage impulse Less than 1c
Power consumption 0,3W
Connection of wires Screw clips 2,5 fm
Operating temperature From %50 + 506C

Using of lighting regulator will enable lighting dees to work with the capacity optimal for the mwunding
light level, instead of continuous operation atl fedpacity, and thereby reduce the amount of éddtytr
consumed. In the case of reducing electricity comgion from the network, fossil fuel burnt for its
production will decrease resulting in reductiorGdG emissions to the atmosphere.

19. Introduction of cost-effective lightings and lamipshouseholds of power supply. Brief description of
equipment and its characteristics are given bedswyell as on equipment seller’s web-ite

Cost-effective lamps are used for lighting magis effficient lighting of large open areas, drivewagervice
points and areas of maintenance of freight andep@es trains, turnout switch and other areas df rai
transport.

Fig. 22. Cost-effective lighting and lamp of ex#dringhting
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Table 12. Technical characteristics of lightingsldamps
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Main technical characteristics

Lightings

Height of lighting support 30m

Area of lighting 1,54 hectares

Weight of support with luminaires 1400 kg

Lamps

Power 44 W

llluminated surface 6m: 24m12m
8m: 32mx 14m
10m: 33mx 13m
12m: 40mx 16m

Type of cap: E 40

Frequency (Hz) 50-60

Service hours (h) >50000

Introduction of cost-effective lamps will significtly reduce electricity consumption. When reducthg
power consumption of the network, quantity of fbiséls burnt in Ukrainian power plants for its draction

will reduce resulting in decrease of GHG emissiarthe atmosphere.

Stages of project implementation

Table 13. Schedule of rehabilitation and modermizabf single complex of rail transportation

Date f implementation

Name of measures

2004| 2005 2006| 2007] 2008 2000 2010 2081 2d
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External lighting

22 . ___ ___ @
23 ... ...

* - description of measures by clauses see in Gedtd.2.

At the beginning of the Project SE «Donetsk Railwagrried out only those measures aimed at maintam
single complex of rail transportation in workingder. Basically, these measures included repaiotoect
malfunctions that arise in the course of providaggvices on rail transportation of goods and pagssrand
replacement of the old faulty equipment with simid@e, in connection with the cheapness of theratthe
project provides for introduction of new energyi@ént equipment taking into account the latestdeein the
field of rail transportation.

A.4.3. Brief explanation of how the anthropogenic emissianof greenhouse gases by sources dre
to be reduced by the proposed Jl projectincluding why the emission reductions would notecur in the
absence of the proposed projectaking into account national and/or sectoral pokies and
circumstances:

Process of rendering services on transportatiaagfo and passengers is very complex includinginmtive
facilities, heating system, buildings and strucsumxterior lighting and power networks. Based fus it is
necessary to use complex modernization of theitiasilof SE «Donetsk Railway» in order to increasergy
consumption and quality of rendering services aga@and passenger rail transportation.

Complex modernization includes:
- Modernization of locomotive sector that will resuit decrease of electric power and diesel fuel
consumption in the course of rendering servicesasgo and passenger transportation;

- Modernization of heat supply system that will rédnl decrease of electric power and fossil fuel
consumption in the course of rendering servicesargo and passenger transportation;

- Modernization of buildings and structures that wésult in decrease of heat energy consumption in
the course of rendering services on cargo and pgssé&ansportation;

- Modernization of exterior lighting and power netW®rthat will result in decrease of losses and
consumption of electric power in the course of e¥md) services on cargo and passenger
transportation.

Maximal decrease in energy resources consumptisultiey in reduction of GHG emissions to the
atmosphere will be achieved due to complex modatioiz of company’s facilities under the project
“Implementation of the energy efficiency measueSE «Donetsk Railway»
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Table 14.Estimated volume of emission reductionthéoperiod before the first commitment period
(2004-2007)

Years

Length of the_crediting period 4

Estimated annual emission reductions

L in tonnes of C@equivalent
2004 141 731
2005 153 968
2006 212 961
2007 473 974
Total estimated emission reductions over the
crediting period 982 634

(tonnes of CO2 equivalent)

Annual average of estimated emission reductions
over the crediting period 245 659
(tonnes of CO2 equivalent)

Table 15. Estimated volume of emission reductiemsg the first commitment period (2008-2012)

Years
Length of the_crediting period 5
Year Estimated annual emissi_on reductionis
in tonnes of Cequivalent
2008 407 917
2009 260 805
2010 369 404
2011 371 673
2012 371 673
Total estimated emission reductions over the
crediting period 1781472

(tonnes of CO2 equivalent)

Annual average of estimated emission reductions
over the crediting period 356 294
(tonnes of CO2 equivalent)

Table 16. Estimated volume of emission reductionthe period following the first commitment peri@d12-
2020)

Years

Length of the_crediting period 8

Estimated annual emission reductions

vear in tonnes of C@equivalent
2013 371673
2014 371673
2015 371673
2016 371673
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2017 371673
2018 371673
2019 371673
2020 371673
Total estimated emission reductions over the
crediting period 2973 384

(tonnes of CO2 equivalent)

Annual average of estimated emission reductions
over the crediting period 371673
(tonnes of CO2 equivalent)

More detailed information is provided in the Accamnging Document 1.

Description of formulae used for estimation of esiva reductions is represented in paragraph D.1.4.

A.5.  Project approval by the Parties involved

National Environmental Investment Agency of Ukraissued a Letter of Endorsement for the JI Project.
After project analysis the PDD and Determinatioporé will be given to the National Environmental
Investment Agency of Ukraine for Letter receipt.
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| SECTION B. Baseline |

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

greenhouse gases that would occur in case if tjeqtris not implemented, which was elected in ed@oce
with Guidance on criteria for baseline setting amahitoring (Guidance on criteria for baseline segftand
monitoring, Version 0%). According to the Guidance for users the desigeachnical documentation for Joint
Implementation projects, Version 04, the followstgpwise approach is used for description andfigeiion
of chosen baseline:

For the proposed project aimed at reduction ofggneonsumption by the entities of SE «Donetsk Rajtw
in providing services on goods and passengersramsportation, none of the existing methodolog&s be
applied. Project Participant has selected a speaifiproach based on the requirements of JI projacts
accordance with paragraph 9 (a) Guidance on @itieni baseline setting and monitoring for JI prtgec
version 03 (JI Guidance on criteria for baselinérgggand monitoring, Version 03).

Baseline is determined by choosing the most liksggnario with a list and description of possibleurfe
scenarios based on conservative assumptions.Tlmviiod) steps were used to determine the most likely
baseline scenario:1. Identification of possibleralatives that could be baseline;2. Justificatibexzlusion

of alternatives, which are unlikely from a techhi@ad / or economic point of view.

To establish a baseline and further developmeatditionality justification in section B.2. the folving
conditions are taken into account:

- government policy and legislation in the fieldrail transportation;

— economic situation in the field of rail transpdida in Ukraine and projected demand for services
- technical aspects of management and operatidreafdmpany equipment;

— access of capital (including investment barriers);

— The local availability of technology / equipment;

- Price and availability of fuel.

Step 2. Application of the approach chosen

Selection of the likely baseline scenario is basedssessment of alternative options to ensurghfraind
passenger rail transportation, which potentiallylddake place.

These options are the following alternatives:

Alternativel.l: Continuation of current practice, withoupdbject.

Alternativel.2: The project activities without Joint Implertetion mechanism.

Alternativel.3: Partial project activities (not all projectiaities will be implemented) without use of Joint
Implementation mechanism.

Below is a detailed analysis of each alternative.

Alternative 1.1
Continuation of current practice with the introdantof minimal repairs on the background of theralle
deterioration of the complex of freight and passemgil transportation.

Status of Railway Transport system of Ukraine

In the baseline period the status and trends otldpment of railway transport of Ukraine were quite
unsatisfactory.
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Level of good work of the assets of Railway Tramsmd Ukraine is extremely high. Much of the railyva
routes is mounted on wooden sleepers, which regjuionstant maintenance and periodic replacement.
Certain part of railway sector infrastructure (rely stations, stations, hotels, technical facsitie
communications and traffic control facilities, &tis. quite old-fashioned.

Tariff policy of "Ukrzaliznytsya", approved annugf, regulates rates for all types of rail transportkraine.
Decree "On approval of the carriage of passenbaggage, cargo and mail by railway transport ofdifle’™
defines category of people that have privilegedd@@mns for passenger transportation. Compensatiaron-
obtained revenue from implementation of sociallgessary passenger transportation in suburban giahed
traffic is provided by the State Budget of Ukrairteyt it does not implemented to the full extent.
"Ukrzaliznytsya" provides the following data: logsom uncompensated transportation of privileged
passengers (26) in 2004 was 1.8 billion hrn.; i6®20almost 2.2 billion, in 2006 - 2.8 billion hrim, 2007 - 4
billion hrn. and in 2008 - 4.3 billion hth This fact leads to significant losses of "Ukrzajitsya" and
actually makes impossible modernization measuramprsove energy efficiency of rail transport for ow
funds. Solving the existing problems of accountioig privileged travels, calculation of compensation
payments and their actual compensation at the Isteeewould be provided for by the Law of Ukrairbeit it

is still in development.

Due to depreciation of carriage rolling stock gitsgnof operating wagons annually decreases. In this
situation, wagons are not enough for rhythmic lngdind shipping of goods to domestic enterprisesfan
export. This leads to lack of funds in mining comiga for payment of electricity, which is also uded
pumping water from the pits; other servicing easitstop businesses resulting in associated envemiaand
social problems.

Analysis conducted by "Ukrzaliznytsya" demonstratteat one of the reasons for the deficit of freights,
primarily high-sided wagons, lies in the irrespbiesiattitude to the requirements of the standand$he terms

of loading and unloading of such wagons on staterprises of the coal and energy industries. Taogng

38 mining unions 36 do not perform standards fog@a@perations. Instead provided 5-16 hours, eaclisc
idle almost daily, and therefore the loss of freigisources amounts to more than 570 cars dailysé€3a- the
technical backwardness of the infrastructure ofl @mmpanies, imperfect technology of product gyalit
determination (analysis is carried out after logdimagons), many problems on public roads of mimes a
concentrating entities. Many cars are damaged eénsémaports, where claw cranes operate. Standards of
maintenance of wagons with coal at electric povarans.

In order to reform rail transport to meet the gnagvheeds of the national economy and populatidraffic,
improve quality and reduce the cost of transporhpanent in the price of products concept of thaeSta
program of reforming railway transport of Ukraihee 651-p, approved by the Cabinet of Ministers of
Ukraine dated December 27, 2006 was developed.

The program provides for a reform of railway tram$pn the following areas:

- Increasing the efficiency of industry by ensurgade operation and availability of rail servicearket for all
business entities;

- creation of the conditions for equal access ®dérvice infrastructure of railway transport adldigonal
services;

- Improvement of rail management system;

- creation of favorable conditions for investmeneeded to upgrade and modernize the production and
technical base of railways;

- Integration of Railway Transport of Ukraine torBpean and global transportation system, creatfon o
organizational, legal, economic, technical and nebigical preconditions for the introduction of Bpean
transport policy;

- guaranteeing transparency of financial activibésilway transport.

Reforming is planned to be implemented in thregesa

At first stage it is planned to create the legahfework needed for the reform, separation of thetfans of
public administration and management of econontiwities.

At the second stage of reform the issues on witharaf units of railways, carrying cargo and pasggen
transportation, carrying out repair of cars, tracksildings and other objects will be solved; ciaat
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conditions for the gradual reduction of volume obss-subsidization of passenger transportatiorhat t
expense of passenger transportations; conductignetiminary financial-economic, organizational dedal
analysis to determine the possibility and expedieoicthe further formation of Company’s subsidiarie
including passenger and freight transportation;etiggment of basic principles of formation (with the
participation of local governments and businesgtiestof different forms of ownership) companiegaged
in suburban passenger transportation; establishmiei@ompany’s subsidiaries that pursue activities n
related to rail transport; creation of organizatioand legal framework for increasing competitionthe
freight rail transportation, the mechanism for legaulation of operator transportation companied tneir
interaction with objects of railroad infrastructure

At third stage of the reform it is scheduled torgaut full separation of the functions of managatraf

railway infrastructure objects and transportatighich provides for creation of conditions to pretveross-
subsidization of passenger transportation at tpemse of passenger transportations; withdrawdleof t
Company's non-core industries and enterprisesateted to rail transportation, their privatizatieneation of
enterprises on passengers’ transportation in tig-diistance and suburban traffic and distributibeesvice
functions between them; creation of financial andn®mic model that will provide clear and transpéare
distribution of financial flows by activity types.

But the financing of the Program is provided atdia expense of railways and rail transport comgsni
which makes it an investment unattractive, givanghor economic situation of the enterprises. Altso
mechanisms to encourage implementation of the messiescribed in program are not provided, whialdde
to lack of interest in rail transport companiesamducting measures to improve energy efficiend/raduce
environmental impact.

This alternative is the most likely baseline scensince:

- it enables to provide the necessary volume afliteand passenger traffic on existing facilities;
- it does not require investment in new technolalgggjuipment.

Accordingly, Alternative 1.1 could be consideredtas most likely baseline.

Alternative 1.2

The project activities without Joint Implementatiomechanism. In this case there are two obstadhes: t
investment (see in more details Section B2), bex#his scenario requires additional substantia¢stment
and has a very big payback period and high ris&sit $s attractive from investment point of viewnda
technological obstacle, because use of hew modgripment will require additional training of persmh.
Reconstruction of equipment to improve energy ®fficy is not a common practice in Ukraine.
This alternative is the least likely scenario obdime since there is need to invest in new maruifiag
equipment and is characterized by lack of qualiiedsonnel for the maintenance of this equipméetefore
Alternative 1.2 can not be regarded as a crediaéeline.

Alternative 1.3

Partial project activities (not all project actieg will be implemented) without Joint Implementati
mechanism.

Alternative 1.3 provides for excluding from the jet boundary any non-key measures for the project
implementation, such as exclusion of modernizatibexternal lighting or power lines, etc.. As thegess of
transportation of goods and passengers by raileryacomplex process which requires only a comgmetve
approach, then partial implementation of the mezswill not achieve a significant reduction in comgtion

of energy resources, in addition Alternative 1.uiges investment in new manufacturing equipmeiot ian
characterized by lack of qualification of personioelservice this equipment, therefore Alternatlv@ can not

be regarded as credible baseline.

Analysis of the alternatives described above shdla the most probable is Alternative 1.1, and tleast
likely is Alternative 1.2 and Alternative 1.3.

The results of investment analysis in Section B@wslthat Alternative 1.2 and Alternative 1.3 can bet
considered as the most reliable from a financiahtpaf view. These assumptions are provided iniSedB2.
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The results of analysis carried out in accordand whe "Tool for demonstration and assessment of
additionality" (Version 5.2) in section B2 show tliae project scenario is additional.

Description of baseline scenario

The baseline scenario assumes continuation ofraypractice with the introduction of minimal regaon the
background of the overall deterioration of goodd passengers rail transportation.

This scenario is less favorable environmentallytfa near future (including the first period of igakions
2008 - 2012), because greenhouse gases remaile atthe level or even rise, but this scenario isemor
attractive economically. Therefore, this practie@ oot ensure reduction of greenhouse gases. Iticeddhe
continued operation of obsolete equipment (mosttoth is produced in the USSR) will increase thst af
diesel and fossil fuels and electricity that wouddult in the harmful effects on atmosphere becafists
pollution emissions.

Detailed information on the algorithm for calcutegithe baseline is given in Section D.1.

We apply the following parameters for determinationof baseline:

Data/Parameter N j
b
Data unit min. t* km
Description Total volume of rail transportation fastorical period «j», baseline
Time of Annually
determination/monitoring
Source of data (to be) used Driver’s running schedu
Value of data applied 2001 2002 2003
(for ex ante calculations/determinations) 37323 38752 42881,8
Justification of the choice of N/A

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

L

QA/QC procedures (to be) Information on traffic volumes is the official enpeise’s data use
applied to calculate the tariff for the provision of railw&ransportation, an
further agreed by Ukrzaliznytsya and approved ey Mhinistry of
Transport of Ukraine

=

=

Any comment Information on rail transportation voles is the basis fd
calculation of GHG emissions and will be archivedpaper ang
electronic form

Data/Parameter NY
p
Data unit min. t* km
Description Total volume of rail transportation fastorical period «y», project
Time of Annually
determination/monitoring
Source of data (to be) used Driver’s running schedu
Value of data applied Value shall be determined for each monitoring rio
(for ex ante calculations/determinations)
Justification of the choice of N/A

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

o

QA/QC procedures (to be) Information on traffic volumes is the official enpeise’s data use
applied to calculate the tariff for the provision of railw&ansportation, an
further agreed by Ukrzaliznytsya and approved &y Ministry of

-
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Transport of Ukraine

Any comment

Information on rail transportation vokes is the basis fq
calculation of GHG emissions and will be archivedpaper anc
electronic form

Data/Parameter j
MWh),eIec
Data unit MW*h
Description Electric power consumption for histatiperiod «j», baseline
Time of half-hourly

Source of data (to be) used

Readings of electriogyers, which shall be recorded in monthly

report “Departmental reporting form IB/E DAEK «Structure of
electric power and technological power consumptiatance (TPC
for power system transmitting»

Value of data applied

(for ex ante calculations/determinations)

2001 2002 2003
808100 | 824600 | 873300

Justification of the choice of

Historical period (period «j») from 2001 to 2003 svaehosen td

data or description of determine the electricity consumed before the ptoj

measurement methods and implementation. The main method of determinatios wperationa

procedures (to be) applied information complex, which operated along the petin of the
enterprise. Backup method of determination was raated
commercial metering of electricity consumption (AMR

QA/QC procedures (to be) Measurements were madey meters, which were regular

applied

calibrated and verified in accordance with the pdares of quality
management, Law of Ukraine "On metrology and metckl
activity"'®. The final results were recorded in the officiaports
provided to the state regulating authorities, whéney were
additionally checked.

Any comment

Information on amount of consumed powgerthe basis for

calculation of GHG emissions and will be archivedpaper ang

electronic form

Data/Parameter

==
NE%H%

Data unit €O, /MW*h

Description Emission factdfOe for United Power Grid@EC) of Ukraine for
historical period «j», baseline scenario

Time of Annually

Source of data (to be) used

Carbon emission factors2011-2003 were taken from the

document “Operational Guidelines for Project Dedigrtuments of
Joint Implementation Projects, Volume 1: Generalidgiines
(ERUPTY) issued by the Ministry of Economy of Netherlands

Value of data applied

(for ex ante calculations/determinations)

2001 2002 2003
0,976 0,956 0,936

o http://ji.unfccc.int/CallForinputs/BaselineSettingkitoring/ERUPT/index.html
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Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

N/A

QA/QC procedures (to be)
applied

State factors of carbon oxide emission shall beliegppwhen
elaborating JI project, and in case of their absethe factors fo
2011-2003 from ERUPT shall be applied.

Any comment

Data allowing calculation of GHG emiss

Data/Parameter V j
b,gas
Data unit thous.
Description Total volume of natural gas consumed Historical period «j»
baseline scenario
Time of Monthly
determination/monitoring
Source of data (to be) used Readings of gas meters
Value of data applied 2001 2002 2003
(for ex ante calculations/determinations) 47580 43714 42373

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

Historical period (period «j») from 2001 to 2003 svehosen tq
determine the volumes of gas consumed before thwgeqbr
implementation. The main method of determinatiors wperationa
information complex, which operated along the petin of the
enterprise.

QA/QC procedures (to be) Measurements were made byneters, which were regularly

applied calibrated and verified in accordance with the ptares of quality
management, Law of Ukraine "On metrology and megigil
activity". The final results were recorded in th#iomal reports
provided to the state regulating authorities, whéney were
additionally checked

Any comment Information on amount of consumed gabe basis for calculation
of GHG emissions and will be archived in paper aledtronic form

Data/Parameter '
NCV ) o

Data unit TJ/min.rh

Description Lowest Heat Value of natural gas fatdical period “j, baseling
scenario

Time of Annually

determination/monitoring

Source of data (to be) used National Cadaster tir@pmogenic emissions from sources and

absorption by GHG sinks in Ukraine for 2083.

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

2001 2002 2003
33,71 33,71 33,71

Justification of the choice of
data or description of
measurement methods and

N/A

105 http://unfccc.int/files/national_reports/annex_iggmventories/national_inventories_submissionsfappbn/zip/ukr

_2009_nir_25may.zip
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procedures (to be) applied

QA/QC procedures (to be)
applied

National Cadaster of anthropogenic emissions framrces and
absorption by GHG sinks in Ukraine is the offici@port submittec
to the secretariat of the UN Framework Convention Glimate
Change (UNFCCC)

Any comment

According to the principles of consésra the minimal value o
gas calorific value is applied

l

Data/Parameter ic
b,gas
Data unit tC/TJ
Description Carbon emission factor when combustivajural gas for historice
period ‘", baseline scenario
Time of Annually

Source of data (to be) used National Cadaster tir@pmogenic emissions from sources and
absorption by GHG sinks in Ukraine for 2003.

Value of data applied 2001 2002 2003

(for ex ante calculations/determinations) 15,3 15,3 15,3

Justification of the choice of N/A

data or description of

measurement methods and

procedures (to be) applied

QA/QC procedures (to be) National Cadaster of anthropogenic emissions frauarces anc

applied absorption by GHG sinks in Ukraine is the offidiabort submittec
to the secretariat of the UN Framework Convention Glimate
Change (UNFCCC)

Any comment Data allowing calculation of GHG emiss. Information will be
archived in paper and electronic form.

Data/Parameter j.0

b,gas

Data unit Relative units

Description Carbon oxidation factor when combustimatural gas for historical
period “j”, baseline scenario

Time of Annually

determination/monitoring

Source of data (to be) used National Cadaster tir@mogenic emissions from sources and

absorption by GHG sinks in Ukraine for 2083,

Value of data applied

(for ex ante calculations/determinations)

2001 2002 2003
0,995 0,995 0,995

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

N/A

Y7 http://unfecc.int/files/national_reports/annex_iggnventories/national_inventories_submissionsiappbn/zip/ukr

_2009_nir_25may.zip

12n http://unfccc.int/files/national_reports/annex_iggmventories/national_inventories_submissionsfappbn/zip/ukr

_2009_nir_25may.zip
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QA/QC procedures (to be)
applied

National Cadaster of anthropogenic emissions framrces and
absorption by GHG sinks in Ukraine is the offici@port submittec
to the secretariat of the UN Framework Convention Glimate
Change (UNFCCC)

Any comment

Data allowing calculation of GHG emiss. Information will be
archived in paper and electronic form.

Data/Parameter vV j
b,diesel
Data unit t
Description Total amount of diesel fuel consumed Historical period “j",
baseline scenario
Time of Monthly
determination/monitoring
Source of data (to be) used Meters of diesel fukled stations
Value of data applied 2001 2002 2003
(for ex ante calculations/determinations) 83061 80658 88256

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

Historical period (period «j») from 2001 to 2003 svehosen tq
determine the volumes of diesel fuel consumed lefoe project
implementation. The main method of determinatiors wperationa
information complex, which operated along the peten of the
enterprise.

QA/QC procedures (to be)
applied

Measurements were made byneters, which were regular
calibrated and verified in accordance with the ptares of quality
management, Law of Ukraine "On metrology and metichl
activity". The final results were recorded in th#iomal reports
provided to the state regulating authorities, whéney were
additionally checked.

Any comment

Information on amount of consumed didsel is the basis fo
calculation of GHG emissions and will be archivedpaper ang
electronic form

1Y%

Data/Parameter j
|\IC\/b,dieseI

Data unit TJ/ thous. t

Description Lowest Heat Value of diesel fuel fostbrical period “j, baseling
scenario

Time of Annually

Source of data (to be) used

National Cadaster tirgpogenic emissions from sources @
absorption by GHG sinks in Ukraine for 2003,

and

Value of data applied

(for ex ante calculations/determinations)

2001 2002 2003
42,5 42,5 42,5

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

N/A

QA/QC procedures (to be)

National Cadaster of apthgenic emissions from sources &

ind

130 http://unfccc.int/files/national_reports/annex_iggmventories/national_inventories_submissionsfappbn/zip/ukr

_2009_nir_25may.zip
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applied

absorption by GHG sinks in Ukraine is tlffecial report submitted
to the secretariat of the UN Framework Convention Glimate
Change (UNFCCC)

Any comment

According to the principles of conséisra the minimal value of
diesel fuel calorific value is applied

Data/Parameter k j.c
b,diesel
Data unit tC/TJ
Description Carbon emission factor when combustitigsel fuel for historical
period “j", baseline scenario
Time of Annually

Source of data (to be) used

National Cadaster tir@mogenic emissions from sources and

absorption by GHG sinks in Ukraine for 2003.

Value of data applied

(for ex ante calculations/determinations)

2001 2002 2003
20,2 20,2 20,2

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

N/A

QA/QC procedures (to be)
applied

National Cadaster of anthropogenic emissions framrces and
absorption by GHG sinks in Ukraine is the offidiabort submittec
to the secretariat of the UN Framework Convention Glimate
Change (UNFCCC)

Any comment

Data allowing calculation of GHG emiss. Information will be
archived in paper and electronic form

Data/Parameter k j,0
b,diesel
Data unit Relative units
Description Carbon oxidation factor when combustidigsel fuel for historical
period “j”, baseline scenario
Time of Annually

Source of data (to be) used

National Cadaster dir@pogenic emissions from sources and

absorption by GHG sinks in Ukraine for 2003,

Value of data applied

(for ex ante calculations/determinations)

2001 2002 2003
0,99 0,99 0,99

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

N/A

QA/QC procedures (to be)
applied

National Cadaster of anthropogenic emissions framrces and
absorption by GHG sinks in Ukraine is the offici@port submittec

¥ http://unfccc.int/files/national_reports/annex_iggnventories/national_inventories_submissionsiappbn/zip/ukr

_2009_nir_25may.zip

150 http://unfccc.int/files/national_reports/annex_iggmventories/national_inventories_submissionsfappbn/zip/ukr

_2009_nir_25may.zip
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to the secretariat of the UN Framework Convention Glimate
Change (UNFCCC)

Any comment

Data allowing calculation of GHG emiss. Information will be
archived in paper and electronic form

Data/Parameter V j
b,coal
Data unit t
Description Total amount of coal consumed for histd period “j”, baseline
scenario
Time of Monthly

Source of data (to be) used Form N MTII «Report on results of fuel, heat energy and
electricity consumption»

Value of data applied 2001 2002 2003

(for ex ante calculations/determinations) 117228 101788 104192

Justification of the choice of N/A

data or description of

measurement methods and

procedures (to be) applied

QA/QC procedures (to be) Information on consumed coal is the official entegis data agreef

applied by Ukrzaliznytsya and approved by the Ministry oieFand Energy
of Ukraine

Any comment Information on amount of consumed c®#he basis for calculation
of GHG emissions and will be archived in paper eledtronic form

Data/Parameter j
NCVb],coaI

Data unit TJ/ thous. t

Description Lowest Heat Value of coal for histofipariod “j, baseline scenarid

Time of Annually

determination/monitoring

Source of data (to be) used National Cadaster tir@mogenic emissions from sources and

absorption by GHG sinks in Ukraine for 2003,

Value of data applied

(for ex ante calculations/determinations)

2001 2002 2003
18,41 18,41 18,41

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

N/A

QA/QC procedures (to be)
applied

National Cadaster of anthropogenic emissions framrces and
absorption by GHG sinks in Ukraine is the offidiabort submittec
to the secretariat of the UN Framework Convention Glimate
Change (UNFCCC)

Any comment

According to the principles of consdéisra the minimal value o

coal calorific value is applied

180 http://unfccc.int/files/national_reports/annex_iggmventories/national_inventories_submissionsfappbn/zip/ukr

_2009_nir_25may.zip
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Data/Parameter k j.c

b,coal
Data unit tC/TJ
Description Carbon emission factor when combustoogl for historical period

“I”, baseline scenario

Time of Annually

Source of data (to be) used National Cadaster tir@pmogenic emissions from sources and
absorption by GHG sinks in Ukraine for 2003.

Value of data applied 2001 2002 2003

(for ex ante calculations/determinations) 26,75 26,75 26,75

Justification of the choice of N/A

data or description of

measurement methods and

procedures (to be) applied

QA/QC procedures (to be) National Cadaster of anthropogenic emissions fraurces anc

applied absorption by GHG sinks in Ukraine is the offiaiaport submittec
to the secretariat of the UN Framework Convention Glimate
Change (UNFCCC)

Any comment Data allowing calculation of GHG emiss. Information will be
archived in paper and electronic form

Data/Parameter k j,0

b,coal

Data unit Relative units

Description Carbon oxidation factor when combustizwal for historical period
“I”, baseline scenario

Time of Annually

determination/monitoring

Source of data (to be) used National Cadaster tir@mogenic emissions from sources and

absorption by GHG sinks in Ukraine for 2003,

Value of data applied

(for ex ante calculations/determinations)

2001 2002 2003
0,98 0,98 0,98

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

N/A

QA/QC procedures (to be)
applied

National Cadaster of anthropogenic emissions framrces and
absorption by GHG sinks in Ukraine is the offici@port submittec
to the secretariat of the UN Framework Convention Glimate
Change (UNFCCC)

Any comment

Data allowing calculation of GHG emiss. Information will be

archived in paper and electronic form

Y http://unfccc.int/files/national_reports/annex_iggnventories/national_inventories_submissionsiappbn/zip/ukr

_2009_nir_25may.zip

80 http://unfccc.int/files/national_reports/annex_iggmventories/national_inventories_submissionsfappbn/zip/ukr
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Data/Parameter V j
b, fuel-oil

Data unit t
Description Total amount of mazut consumed fordnisal period “j”, baseline

scenario
Time of Monthly

Source of data (to be) used Form N MTiI «Report on results of fuel, heat energy and
electricity consumption»

Value of data applied 2001 2002 2003

(for ex ante calculations/determinations) 8984 9308 8711

Justification of the choice of H/B

data or description of

measurement methods and

procedures (to be) applied

QA/QC procedures (to be) Information on consumed mazut is the official eptese’'s data

applied agreed by Ukrzaliznytsya and approved by the Mipist Fuel and
Energy of Ukraine

Any comment Information on amount of consumed mamutthe basis for
calculation of GHG emissions and will be archivedpaper ang
electronic form

Data/Parameter '
N CVbJ fuel-oil

Data unit TJ/ thous. t

Description Lowest Heat Value of mazut for histatigeriod “j, baseling
scenario

Time of Annually

determination/monitoring

Source of data (to be) used National Cadaster tir@mogenic emissions from sources and

absorption by GHG sinks in Ukraine for 2083.

Value of data applied

(for ex ante calculations/determinations)

2001 2002 2003
39,92 39,92 39,92

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

N/A

QA/QC procedures (to be)
applied

National Cadaster of anthropogenic emissions framrces and
absorption by GHG sinks in Ukraine is the offidiabort submittec
to the secretariat of the UN Framework Convention Glimate
Change (UNFCCC)

Any comment

According to the principles of consdéisra the minimal value o
mazut calorific value is applied

Data/Parameter k j.c
b, fuel-oil
Data unit tC/TJ
Description Carbon emission factor when combustingazut for historica

¥n http://unfccc.int/files/national_reports/annex_iggmventories/national_inventories_submissionsfappbn/zip/ukr

_2009_nir_25may.zip
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period ‘", baseline scenario

Time of

Annually

Source of data (to be) used National Cadaster tir@pmogenic emissions from sources and
absorption by GHG sinks in Ukraine for 2083.

Value of data applied 2001 2002 2003

(for ex ante calculations/determinations) 21,1 21,1 21,1

Justification of the choice of N/A

data or description of

measurement methods and

procedures (to be) applied

QA/QC procedures (to be) National Cadaster of anthropogenic emissions frauarces anc

applied absorption by GHG sinks in Ukraine is the offidiaport submittec
to the secretariat of the UN Framework Convention Glimate
Change (UNFCCC)

Any comment Data allowing calculation of GHG emiss. Information will be
archived in paper and electronic form

Data/Parameter k j,0

b, fuel-oil

Data unit Relative units

Description Carbon oxidation factor when combustingazut for historical
period “j”, baseline scenario

Time of Annually

determination/monitoring

Source of data (to be) used National Cadaster tir@mogenic emissions from sources and

absorption by GHG sinks in Ukraine for 2083.

Value of data applied

(for ex ante calculations/determinations)

2001 2002 2003
0,99 0,99 0,99

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

N/A

QA/QC procedures (to be)
applied

National Cadaster of anthropogenic emissions framrces and
absorption by GHG sinks in Ukraine is the offici@port submittec
to the secretariat of the UN Framework Convention Glimate
Change (UNFCCC)

Any comment

Data allowing calculation of GHG emiss. Information will be
archived in paper and electronic form

Baseline emissions are given in more details ini@exD, E and Annex 2.

2 http://unfccc.int/files/national_reports/annex_igginventories/national_inventories_submissionsiappbn/zip/ukr

_2009_nir_25may.zip

2n http://unfccc.int/files/national_reports/annex_iggmventories/national_inventories_submissionsfappbn/zip/ukr
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B.2.  Description of how the anthropogenic emissiord greenhouse gases by sources are reduced

Anthropogenic emissions of greenhouse gases in pitogect scenario will be reduced due to the
comprehensive modernization of the single compliegublic rail transportation through implementatioh
measures proposed in the project activity as desdrabove.

Implementation of these measures will significamduce the consumption of fuel-energy resources in
providing services on goods and passengers tra@asiporby rail, which causes the reduction of eiss of
greenhouse gases into the environment.

Additionality of the project

Additionality of the project activity is demonsteat and evaluated below using the "Tool for dematisin
and assessment of additionalfty(Version 05.2). This guide was developed originébr CDM projects, but
it can also be used for JI projects.

Step 1. Identification of alternatives to the projet activity consistent with current laws and reguldions

Sub-step 1a. Define alternatives to the projectiaty

There are three alternative variants of this ptdj@bich has been already discussed in Section B.1)
Alternativel.1l: Continuation of current practice, withoupdbject.

Alternativel.2: The project activities without Joint Implertetion mechanism.

Alternative 1.3: Partial project activities (not all projeditiaities will be implemented) without use of Joint
Implementation mechanism.

Conclusion from sub-step 1@ne realistic alternative scenarios to the projeaactivity was identified.

Sub-step 1b. Consistency with current laws and ragions

Alternativel.1: Continuation of current practice of exploitatiohexisting facilities of SE «Donetsk Railway»
is the most realistic and reliable alternative tojéct implementation, since this variant is refate the
minimal losses for enterprise.

According to the Law of Ukraine «On Rail Transpéft»

Article 22, Carriers shall ensure:
- Timely high-quality transportation of passengergoabaggage, freight baggage and mail;

- development of the public railway transportatiofirastructure, transportation services, safety of
transported cargo;

Article 10. Fundamentals of industrial and finaheiad investment activities in railway transport:

- "Income of railways for transportation of cargudgpassengers through direct traffic are formedrmaleg to
their specific contributions to transportation @ss."

- Existing Ukrainian system concerning establishinoéniariffs for cargo and passenger rail transgayh

does not include an investment component to imptloeeailway system, by creating suitable condgitor

the reduction of GHG emissions in the air.

According to the Law "On Railway Transport" SE «Btsk Railway» is not obliged and is not motivated t
build and improve the system of rail transportdam funds.

Alternative 1.2:SE «Donetsk Railway» didn’'t conduct significanépgt to modernize the system of ralil
transport. Moreover, SE «Donetsk Railway» has eeiihcentive nor funds to implement the measures

22 http://zakonl.rada.gov.ua/cgi-bin/laws/main.cgigmz7 3%2F96-%E2%F0
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provided by JI project, except revenues derivedeuitide mechanism established by Article 6 of thetky
Protocol to the UN Framework Convention on Clim&bange, therefore Alternative 1.2 can not be
considered as credible baseline.

Alternative 1.3: This alternative provides for exclusion fréime project boundary any non-key measures for
the project implementation, such as exclusion afraging of external lighting or power lines, etincg the
process of transportation of goods and passengergib is very complicated which requires only a
comprehensive approach, the partial implementaifainie measures will not achieve a significant it

in consumption of energy resources; in additioredative 1.3 requires investment in new manufaoturi
equipment and is characterized by a lack of qedifpersonnel to service this equipment, therefore
Alternative 1.3 can not be regarded as a crediadeline.

Conducting of comprehensive modernization of aiediSystem of rail transportation without J| measan
IS consistent with mandatory laws and regulatiolesails of the analysis of consistency with the Veas
made for Alternative 1.1, which is similar in thentext of compliance with mandatory laws and retjoite
for Alternatives 1.2 and 1.3.

Conclusion from sub-step 1b. Under such circums&sione may say that all the scenarios do not confli
with applicable laws and regulations.

Therefore, Step 1. is satisfied.

According to the document "Tool for demonstrationl assessment of additionalfty(Version 05.2) further
proof of additionality is used through analysisrafestments.

Step 2 - Investment analysis
The main purpose of investment analysis is to detexr whether the proposed project:
- is the economically and financially attractive;
- is economically or financially realizable withdatome from ERUS’ sale related to JI project.

Sub-step 2a. Determination of appropriate analysigthod
There are three methods applied for investmeniyaisal

- simple cost analysis (variant 1);

- comparative investment analysis (variant I1);

- analysis with the use of basic level (variant Il1).
If the project activity and alternatives identifisdStep 1 do not receive other financial or ecoldnenefits,
except revenue associated with the emission remydtien use a simple cost analysis (Variant Ine@tise,
use the comparative investment analysis (Varignotlanalysis with the use of basic level (Variéitt
Guidelines for additionality enable to perform cargtive investment analysis, which compares the
corresponding financial indices for the most reé@liand reasonable investment alternatives (Varignor
analysis with the use of basic level (Variant IFpr this project it is correctly to apply the ays$ with the
use of basic level of Variant IIl, in accordancehathe instructions "Tool for demonstration andeassnent of
additionality".

Sub-step 2b - Apply simple cost analysis

Proposed project “Implementation of the energycedfficy measures at SE «Donetsk Railway»” will be
implemented by project participant SE «Donetsk \Rayb>. The approach recommended in cl. 6 (a) of
Guidelines on additionality involves the use of thi&count rate that is determined by considerimgatterage
cost of capital (WACC). WACC is calculated as theighted average cost of own and called capitalceSin
detailed information on the structure of financiegpital structure is accepted in the form of 50%& @nd
50% of called capital, in accordance with Clause'G8idelines on the assessment of investment asalys
ver.05?" cost of own capital shall be calculated as tha siirisk-free rate (3% ), the risk premium on égui
investment (6.5%). and country risk (6.75%)Thus the cost of own capital is 16.25%. The afsown
capital is estimated at the average cost of crediburces in foreign currency as of the beginnihg0®4,
according to data of NBU, which was 12.#%The nominal discount rate (WACC) is equal to %4.3
correspondingly. A real discount rate (IRR benchnir adjusted for inflation index for Eurozone2@h)*
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If the proposed project (not implemented as a djegpt) has a less favorable rate,i.e. lower thanitkernal
rate of return (IRR) than the overall level limithe project may not be financially attractive.

Sub-step 2¢ — Benchmark analysis

Financial analysis refers to the time of makingestment decisions. The following assumptions wseslu
based on information provided by the company.

The project requires an investment of more thaili@ldEUR (under NBU's ratéf:

1. The project duration is 16 years 11 months (mim term of equipment operation);

2. The liquidation value is calculated as the rtesumultiplying the unused resource by primary exges.
Analysis of cash flow takes into account the cagffiaw associated with the investments and opegatin
costs? and cash inflow associated with the receipt oénexes from company’s services rendering.
Financial indices of the project are presentechipld 17 below.

Table 17. Financial indices of the project

Revenue Cash flow| p (discount rate) NPV IRR (%) Liquidation cos
without VAT | (thous. EURO) (thous. EURO) (thous. EUROQ)
(thous. EURO)

2078189 -794743 14,3% -422 892 2,0% 957 644

The source of data on income and expenses of SEetBloRailway» is information provided by the
company.

When analyzing the cash flow the IRR is 2%, whbhelow the established limit level of IRR being3P4.
As a result NPV is negative. Thus, the project matybe financially attractive.

Sub-step 2d: Sensitivity analysis

The sensitivity analysis is conducted to confirmetiter the conclusions on the financial / economic
attractiveness are quite stable at different resslenvariants of underlying conditions change. fbgt two
key factors were considered in sensitivity analysissestment and operational costs, tariff for rail
transportation of cargo and passengers. Accordinghé Guidelines for additionality (cl. 17) sensty
analysis should be carried out for key indicatarthie range of deviations of £ 10%.

Revenue for transportation of cargo and passengers

Company’s income (thous. EURQO) 1501377,851] 1233808,063 1501377,851
Investment costs (thous. EURO) 431147,4626 431147,4626 431147,4626
Operating costs (thous. EURO) 2222239,177  2469154,641 2716070,105
NPV(EURO) -456448,7684 -422891,94| -328940,1078
IRR(%) 0,3% 2,0% 4,2%
Investment and operating costs

Company’s income (thous. EURO) 1351240,066| 1233808,063 | 1651515,636
Investment costs (thous. EURO) 474262,2088| 431147,4626 | 388032,7163
Operating costs (thous. EURO) 2469154,641| 2469154,641 | 2469154,641
NPV(EURO) -289670,66 -422891,94 -495718,21
IRR(%) 4,5% 2,0% 1%

Sensitivity analysis was used to assess the setysibf the project to the changes that occur dyfimoject
implementation and operation of a single complexadftransportation. Analysis of changes in prédit the
rail transportation of cargo and passengers betw®@¥ and +10% demonstrated that IRR changes within
0.3% - 4.2%. Analysis of investment and operatiogts between -10% and +10% showed that IRR changes
within 4.5% - 1%. Costs considered in this projact high and their increase leads to a negative. NPV
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However subject to the expected value of the imrest and the income from the sale of ERUs the prige
viable and will bring sufficient profit even in tloase of project financing through credits andlgbralduce a
profit, even if the above changes in value of itw&sts occur.

Conclusion from Step 2:sensitivity analysis consistently supports (faealistic range of assumptions) the
conclusion that the project is unlikely to be finetly / economically attractive.

Step 3: Barrier analysis
According to the Guidelines for additionality tharber analysis was not conducted.

Step 4: Common practice analysis

Sub-step 4a. Analysis of other activities simitarthe proposed project activity

Analysis of similarity of the project activities menstrated absence of similar projects in Ukraine.

The existing practice of existing facilities’ optom represented in the variant of baseline, chdeerthis
project, is common for Ukraine. Due to the currpréctice all modernizations and measures to imptoge
railway system through the use of energy savindirtelogies rely on the company, and SE «Donetsk
Railway» has no incentive to introduce new equipnagidl new technologies.

Conclusionfrom sub-step4a: Since there are no similar projects in Ukrainerghe no need to analyze
similar project activity.

According to the "Tool for demonstration and assesg of additionality" (Version 05.2) all steps are
satisfied, but some obstacles still exist.

One of them is the additional costs for modernizatf enterprises in the course of realizing Jjqub

Obstacle associated with the structure of existamigfs for cargo and passenger rail transportatioas not
include an investment component to improve thewail system, by creating suitable conditions for the
reduction of greenhouse gases emissions in th@'las. situation leads to a constant shortage ofigusnd
inability of timely implementation of the overhauhaintenance of equipment, investments in modetiniza
and development of railway transport.

One concludes that all of the above may preventnipbementation of the proposed project as welbbther
alternatives - Partial project activities (not pibject activities will be implemented) without usé Joint
Implementation mechanism.

However one of the alternatives is a continuatibfibosiness as usual." Since the barriers identifibove
directly relate to investment in upgrading the egsof railway transportation the SE «Donetsk Raywhas

no obstacles to the further operation of railwapsl @ single complex of rail transport at formerelev
Therefore identified obstacles can not prevent ititeoduction of at least one alternative scenario -
continuation of "business as usual.”

Conclusion

Taking into consideration the abovementioned aimtyse may conclude that the project is additional.

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

To ensure the functioning of a unified system dblpurail transportation the company applies tedbgical
complex, which includes: locomotive facilities, king system, railway stations, stations, buildiagsl
structures, power lines, power supply devices, camaations, alarm and exterior lighting and oth&ased
on this one may conclude that the project bounghetydes the entire technological complex of uniffiblic
rail transportation system of SE «Donetsk Railway»

Table 18 demonstrates an overview of sources endpeuse gases emissions within the baseline for Ji
project.
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Table 18. Overview of emission sources under hasslienario
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Source

Gas

Included /
excluded

Justification /
Explanation

Baseline emissions

GHG emissions related
to rail transportation of
cargo and passengers

COz

Included

In the course of providing services pn
rail transportation of goods and
passengers the single complex systeim is
used that includes: locomotive facilities
consuming electricity and diesel fuel,
and consequently causes emissions jnto
the atmosphere, heating system
consuming fossil fuel for heat generatipn
and as a consequence causes GHG
emissions to the atmosphere, external
lighting and power lines that consume
electricity from Unified Power Gri
Ukraine and consequently cause GHG
emissions to the atmosphere.

Baseline scenario boundary is showed in Figuraer&&q with blue line).

Fig. 23. Baseline scenario boundary.
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Table 19 demonstrates an overview of sources enty@ise gases emissions within project scenario.
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Table 19. Overview of emission sources under prgjgenario
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Source

Gas

Included /
excluded

Justification /
Explanation

Project emissions

GHG emissions related

to rail transportation of CO2

cargo and passengers

Included

In the course of providing services pn
rail transportation of goods and
passengers the single complex systeim is
used that includes: locomotive facilities
consuming electricity and diesel fuel,
and consequently causes emissions jnto
the atmosphere, heating system
consuming fossil fuel for heat generatipn
and as a consequence causes GHG
emissions to the atmosphere, external
lighting and power lines that consume
electricity from Unified Power Gri
Ukraine and consequently cause GHG
emissions to the atmosphere.

Project scenario boundary is showed in Figure 3de@ with blue line).

Fig. 24. Project scenario boundary.
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Indirect external emissions of GOCH4, N,O due to fuel extraction and its transportation exeluded.
Leakages are not controlled by the project devel@pes impossible to assess amount of leakadhsjefore
they were excluded.

Date of baseline determination: 01/11/2011
Baseline is determined by the VEMA S.A., projedés/eloper, and SE «Donetsk Railway».

State enterprise “Donetsk Railway”

Rogov Mykola Vasylyovych

Head of Railway

Telephone: +38 (062) 319-44-50

Fax: +38 (062) 319-54-59

e-mail:direction@railway.dn.ua

State enterprise “Donetsk Railway” is the projeattigipant (stated in Annex 1).

VEMA S.A.:

Geneva, Switzerland.

Fabian Knodel,

Director.

Telephone: +38(044)-594-48-10

Fax: +38(044)-594-48-19

e-mail: info@vemacarbon.com

VEMA S.A. is the project participant (stated in Amxnl).
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\ SECTION C. Duration of the project / crediting period |

‘ C.1. Starting date of the project |

Starting date of project is 22/08/2003, when tharoof Management of SE «Donetsk Railway» made a
decision on JI project establishment at the meeting

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

From 01/01/2004 to 01/12/2020 (16 years 11 momthg03 months), subject to due maintenance.

‘ C.3. Length of the_crediting period |

01/01/2008 to 31/12/2012 (5 years or 60 monthg)tieoation from 01/01/2013 to 31/12/2020 (8 year9®
months)
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Monitoring_plan, |

| D.1. Description of monitoring planchosen: |

The proposed project uses a specific approach basdle requirements of JlI projects in accordanite wlause 9 (a) Guidance on criteria for baseline
setting and monitoring for JI projects, version 03.

Monitoring plan is developed for accurate and usidedable measurement and calculation of greentgassemissions and is carried out according to the
practice established in SE «Donetsk Railway» tosmesathe consumed electric power, natural gaseldiesl, coal and mazut. Project monitoring does no
require changes in existing accounting system ata cbllection. All relevant data are calculated eecorded and stored for two years after the tearcs
emission reduction units generated by the project.

The monitoring plan includes a complex of measyrasasurements, maintenance, registration and atdhj, which should be made to meet the
requirements of the chosen methodology of monigpand ensuring the possibility of check calculagion GHG emission reduction. The main stages of the
monitoring plan are described below.

Data and parameters which are not monitored throwigihe crediting period, but determined only oand available at the stage of PDD development:

N Total volume of rail transportation for historigadriod «j», baseline, min. t* km
b
|\/|Wh)j Electric power consumption for historical perioe,«paseline, MW*h
,elec
NEE Emission factoCO.e for United Power Grid@EC) of Ukraine for historical period «j», baselinesario, CO,/MW*h
b,elec
\V2 Total volume of natural gas consumed for h