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Greenhouse gases emissions reduction due to the reauzation of the production facilities of
Odessa Refinery

Project pertains to the sectoral scope 5. Cheriridaktry, Group |I.
JI PDD version number: 2.0.

Data of Completion: 28" of November, 2012

A.2.  Description of the small-scale project |

Situation before project implementation

Before project implementation Odessa Refinery dpdraoutdated primary oil refining equipment,
including furnaces for fuel combustion without ireplentation of any significant energy efficiency
measures since 1979.

Baseline scenario

The baseline scenario of the project foresees magiiion of previously existing practice with the
operation of primary oil refining equipment coniigt of atmospheric and vacuum distillation unit
(hereafter “AVD unit”) without implementation of rdernization activity, including furnaces replacemen
(see also section B for details).

History of the project

Before project implementation the Odessa refingrgrated outdated equipment including primary oil
refining units resulted in higher organic fuel caratbon amounts. Considering the additional revemmiies
the ERU sales project owner decided to implemeantelconstruction of the AVD unit in 2002.

Project scenario

Project foresees modernisation of the AVD unitheg ©dessa refinery including reconstruction of its
columns, vacuum and atmospheric parts, partialaogphent of oil refining equipment and complete
replacement of the furnaces where the fuel for arinoil refining is combusted.

Purpose of the project

The purpose of the project is the increased effoyeof the energy resources used accompanied by
greenhouse gases emission reductions.

Non technical project summary

Within project boundaries project envisages modetion of the AVD unit at the Odessa Refinery
through the implementation of energy saving measamed replacement of the furnaces, where the
organic fuel is being combusted for the needs ohamy oil refining. Realised activity will allow to
reduce the specific fuel consumption for primaryrefining and to improve the efficiency of furnace
operation, and thus will lead to reduction of GH@igsions.
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Expected results of the project:

Project activity aims to achieve the following riésu
» greenhouse gases emission reductions in the ambWiyd 672 tonnes of GPfor the period of
2008-2012 and 420 464 tonnes of £ @or the period 2008-2020,
 lowering of specific fuel consumption for oil refing at the AVD unit from 0.872 GJ/tonne of
refined oil (average for 2000-2003) to 0.573 GJim(average for 2008-2010).

Grounds for the project implementation

Project implementation was started on the grourfd¢he necessity to optimize energy resources
consumption at the Enterprise with the utilisatainKyoto Protocol flexible mechanisms. Information
about energy consumption of the Enterprise is pitesen the table below.

Table A.2.-1. Main activity indicators of Odessa Rinery

Data 2000 2001 2002 2003
Oil refining, tonnes 724 98[L 1084 039 1443759 1556 955
Total fuel use, GJ 654 355 908879 1209307, 1415719

A.3. Project participants:

Please indicate if the

Party involved Legal entity p_rg@gt _participant W|sh_es to be
(as applicable) considered as
project participant
(Yes/No)
Bakrrg/irfg Legal entity Al: No
PJSC "LUKOIL-ODESSA REFINERY"

(Host Party
Party B: ; .

Switzerland Legal entity BI. No

LITASCO SA

PJSC "LUKOIL-ODESSA REFINERY" is a company operating a refinery plant with siengfining
scheme, located in Odessa. At the moment OdessaeRefs one of the most modern equipped and
technical balanced plant among six Ukrainian refese The share of Odessa refinery in the internal
market of Ukrainian petrol and diesel fuel is 6% &% respectively. Nominal capacity of primary oil
refining of Odessa refinery is about 7% of totgaeity of refineries in Ukraine.

Economic activity types of the Odessa Refinery atiog to Ukrainian Classification for Economic
Activities (KVED): 23.20 Products of oil refiningl.51Wholesale fuel trading; 50.5 Retail fuel tredi

LITASCO SA belongs to and heads the LITASCO Group — LUKOIteinational trading and supply
company. Main activity of the LITASCO SA consists marketing production of crude oil and
petroleum products in the markets outside of Rugstduding sourcing and optimization the delivefy
crude oil to LUKOIL refineries outside of Russiadgmetroleum products to other LUKOIL Companies.
LITASCO SA participates in projects aimed on thduetion of greenhouse gas emissions in the Russian
Federation and Ukraine as a participant of Jl jpteje
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Fig. A.4.-1. Project area location, Odessa, Ukraine

Ukraine

Article 5 of the Kyoto Protocol requires ‘Annex arles to having in place, no later than 2007 ometii
systems for the estimation of greenhouse gas emsdly sources and removal by sinks.” National
Inventory System of Ukraine was created by Goventnigecision “Procedure of the Functioning
National System of the Estimation of AnthropogeBmissions 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 Ukr&imave submitted annual greenhouse gas inventories
on a regular basis. First National Inventory repeas submitted on 30of February, 2004. The last one
was submitted on 13of April, 2012. Ukraine has also submitted itstirifNational Communication
report on 24 of December 2009.

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

Odessa region

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

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

The project is implemented at the project site 3@ "LUKOIL-ODESSA REFINERY" in Odessa city,
1/1 Shkodova gora str. The geographical coordinafethe project site are the following: 46°30'
N, 30°41' E.

The joint implementation project at PJSC "LUKOIL-8BSA REFINERY" is a small scale project.

The small scale project conforms to the type @Rergy efficiency improvement projects which reduce
energy consumption, on the supply and/or demare] figl up to 60 gigawatt hours electric (GWh el.)
per year (or an appropriate equivalent) (in acawmdawith paragraph 7 of "Provisions for joint

implementation small scale projects", Versidh 3

The small scale project conforms to the categorfhergy efficiency and fuel switching measures for
industrial facilities (according to the APPENDIXdB Decision 4/CMP.%).

The proposed JI project foresees the implementatighe energy efficiency technologies at the Oaess
Refinery’ units of primary oil refining that wouldesult in lower fossil fuel consumption. Annual
decrease of energy consumption is in range of 4822-TJ (which could be considered as an appr@priat
equivalent of 40.0-58.5 GWh (e)), that conforms ridguirements to the small scale projects provided
"Provisions for joint implementation small scal@jects", Version 3 (paragraph®7)

Modernization activity introduced within the progaos project could not be referred as a common
practice technology in the refinery industry in bikre (see also Section B.2).

! http:/fji.unfcce.int/Ref/Documents/Provisions_fal_SSC_projects.pdf
2 http://unfcce.int/resource/docs/2005/cmp1/eng/A8adf#page=30
® http://ji.unfcce.int/Ref/Documents/Provisions_fdt_SSC_projects.pdf
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A.4.3. Technology(ies) to be employed, or measur@perations or actions to be

The aim of project execution is the increase ofgyneesources consumption efficiency and greenhouse
gases emission reduction during primary oil refinin

Odessa Refinery has been built and commissionetB8Y. Design layout of the Refinery included
asphalt- vacuum and bitumen units and units ofwleecoil cracking.

As a result of a number of reconstructions the aléplacuum unit has been reequipped to the
atmospheric-and-vacuum distillation unit (AVD unit)

Atmospheric and vacuum distillation unit (electlidasalting plant (CDU) and atmospheric and vacuum
distillation unit, CDU-AVD unit or AVD unit) is degned for primary crude oil refining. Main products
of the unit are semi-finished products (see théetal.-1. below), which are proceeded to othetsuof

the Refinery for producing of ready-to-use products

Table A.4.-1. Products of the AVD unit

Product Type Share, % mass
Liguefied hydrocarbon gas semi-finished product 0,42-0,69
Straight-run gasoline semi-finished product 13-16
Kerosene-gasoil fraction semi-finished product 30-34,3
Residual asphalt semi-finished product 25-29
Vacuum gasoil ready to use product 20-23

The AVD unit includes the following equipment:

1. Unit of the electrical dehydration and desaltingtaf crude oil (hereafter CDU unit);

2. Block of the preliminary evaporation of gasolinegdaration of the hydrocarbon gas and
gasoline fraction from the desalinized oil);

3. Atmospheric distillation unit (rectification of theil in order to receive the distillate
fraction);

4. Vacuum distillation unit (vacuum distillation ofsidual fuel oil with the obtaining of the
weighted diesel fraction, vacuum gasoil and redidsphalt);

5. Unit of the gasoline stabilization (obtaining ofetlstable gasoline fraction and liquefied
hydrocarbon gas);

6. Unit of the amine treatment (purification of thedhgcarbon gas and liquefied hydrocarbon
gas from hydrogen sulphide);

7. Unit of the alkalinity (purification of the liquedd hydrocarbon gas from mercaptans);

8. Auxiliary unit (junction of the alkali solutionupction of the corrosion inhibitor solution
and neutralizer, junction of the demulsifier supmyainage system, flare system, cooling unit
of the pump’s front compactions).

The crude oil is refined at the high temperature pressure, which require significant consumptibn o

heat energy; therefore AVD unit is equipped withnaces. The parameters of AVD unit's furnaces
before project implementation are presented below.
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Table A4.-2. Furnaces of the AVD unit before moderization
Furnace Type Functions Actual
efficiency
p-2 One-cell radiation-convectigrHeating of the crude oil before the pre- 66.1%
three-flow furnace evaporation and heating of the residual
fuel oil before vacuum column
P-1 Two-cell dual-slope radiation-Heating of the topped crude oll 41.5%
convection three-flow furnace

The furnaces used refinery gas and residual flielsah fuel.

Refinery gas is a mixture of hydrocarbon gas&s (., Cs, i-C4, n-C,, i-Cs, -G and H). According to
the information of the Refinery’s laboratory refipegas of the AVD unit has the following parameters
(average values):

- net caloric value — 12 050 kcal/kg;

- gas density (under the standard physical conditieris947 kg/m

Refinery gas combusted at the AVD unit is delivefiean plant’'s gas supply system and are supplied
from three refinery gas flows generated at thereiaking unit, reforming units and the AVD unit ifse

Within the project boundaries pent-roof furnace B2he vacuum unit was replaced by a new vertical
box-type furnace P-102; pent-roof furnace P-1 atatmospheric unit was replaced be new vertical box
type furnace P-101/1,2. The furnace consists of $extions P-101/1 and P101/2 that have different
performance parameters.

Before modernization After modernization

The information about the parameters of new fumanstalled at the AVD unit (main used technical
parameters) is presented in table A.4.-3.

Table A.4-3. Furnaces of the AVD unit after moderrzation

Furnace Type Actual efficiency

P -102 radiation-convection, two-flow, slab, bgpé, vertical furnace 79.1%
with integral air heater and superheater

P-101/1,2: | radiation-convection, two-flow, slab, box-type, teal furnace 79.4%

section with integral air heater and superheater

P-101/1

P-101/1,2: | radiation-convection, two-flow, slab, box-type, teal furnace 78.2%

section with integral air heater and superheater

P-101/2
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Besides the furnaces replacement the followinggnsaving measures were implemented at the AVD
unit within the project boundaries:

1.Modernization activity at the atmospheric partted AVD unit (atmospheric distillation unit);

Main modernization activity at the atmospheric ill&ton unit consists in the switching to the dimg
two-columned scheme of the fuel flow and produefgasation. Simultaneously the scheme of circulating
irrigation of the main atmospheric column K-2 hagiv changed with the purpose of increase of the hea
recovery in the heat exchange unit. At the momeviDAunit is functioning by the three streaming
scheme.

The existed columns K-1 and K-2 were replaced &y ¢blumns K-1 and K-2 and equipped with
distillation plates of the company "KOCH GLITSCH B®/EIZ GmbH".

Internal arrangement of the columns K-1, K-2 wgdaeed. 14 new valve plates with optimized active
section were installed at the column of the preleny topping K-1. Besides, 29 new plates were
installed at the column K-2 in order to increas#'siefficiency via selection of the two side aiétions
(kerosene and diesel).

2.Modernization activity at the vacuum part of the BUnit (vacuum distillation unit);

The scheme of the main vacuum column K-3 has bbanged to the four section model that allowed
increasing of heat recovery in the unit of the h@hting. Also in order to maximize utilization dfet
internal arrangement of the column section #1 wssahtled and two new sections with optimized cuts
were settled.

Installation of four new plates has been conduttdte evaporating section of the column with thexw
of improvement of selection of the gas oil fractfoom the tar oil.

3.Heat exchange unit;

One of the most important modernization activityhet AVD unit consists in installation of the newa
exchanger produced by Alfa Laval. In addition admg scheme of heat exchangers was improved,
which altogether with Alfa Laval heat exchangetrtatiation allowed to achieve high temperature ¢f oi
in column K-2 (up to 239C). Installation of the heat exchanger TPG-800 wapléemented at the
entrance in CDU unit.

Thus heat exchange scheme was modernized for rffestivee utilization of heat of residual fuel oit a
the column K-2 and residual asphalt at the colurth K

4.Block of gasoline stabilization;

The construction of the gasoline stabilization ufat straight-run gasoline fraction with nominal
productivity of 520 thousand tonnes was implememtihtin the project. Gasoline stabilization unitsva
equipped with the stabilization column, reboildreat exchangers, pumps, gas separators, colunhe of t
monoethanol amine purification, pipelines etc.

5.Modernization activity at the furnaces equipment;
New furnaces P -1/1.2 and P-2 were adjusted tondve operation modes caused by the AVD unit
modernization, which included:

- Replacement of the blow fan BDN9u by one with higtegpacity;
- Replacement of the six burners GP-1,7D by onds kigher capacity;
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- Replacement of the adapter and increasing of tlghhand diameter of the towel.
6. Auxiliary blocks modernization.

Besides the measures described above the follawodgrnization activity was implemented:
- Modernization of the unit of the amine treatment;
- Replacement of submerged refrigerators by air-typss;
- Replacement of outdated and worn-out pumping egeipm
- Installation of reflux tanks on blocks of prelimigavaporation and atmospheric part.

As a result of the project realization the specitiel consumption for primary oil refining decredse
from 0.872 GJ/t (average value for 2000-2003) &/8.GJ/t (average value for three years after the
reconstruction 2008-2010).

Implementation schedule and cost of the project

The date of the beginning of the project investnpase is 17.04.2003, when the contract for puechas
of furnace P-102 was signed. The contract on fuefk®01/1,2 was signed on 23.09.2003.

The date of the exploitation phase beginning is022004, when the furnace P-102 has been
commissioned. The date of the beginning of thedoenP-101/1,2 exploitation is 18.03.2005.

The date of investment phase ending is 20.12.200&n modernisation of the AVD unit was ended and
it was commissioned.

The planned date of ending of exploitation phast@fproject is 20.12.2027.

In the end of 2007 the AVD unit and its furnacesenaready operational. Thus, the start of theitined
period is the % of January, 2008.

Total estimated project cost is about UAH 130.22Bion (VAT excluded). See also section B.2 for
details. The project is financed by the credit tgses.

The project uses the state-of-the-art technolodychvwill result in a significantly better performee
than commonly used technologies in the Host coumieghnologies used by the AVD reconstruction are
not likely to be substituted by other or more éffit technologies within the project period. Alleth
technological parameters of the project equipmesdtranvironment protection normative requirements.

Due to the use of modern technology project requiindial training of the personal. The trainings o
technical maintenance of the AVD unit and its fures were conducted for all responsible workers
operating AVD unit.

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

into account national and/or sectoral policies andircumstances:

Anthropogenic emissions of greenhouse gases wiltebeiced due to decreasing of the organic fuel
(refinery gas, residual fuel oil) consumption a¢ #VD unit of the Odessa refinery. Total amount of
greenhouse gases emissions reduction over theediting period 2008-2012 is 114 672 tonnes of CO
equivalent.
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Taking into account prevailing practice and finahdyarriers described in details in Section B,sit i
concluded that emission reductions would not oattine absence of the proposed project.

Only CG, emissions concerned with fossil fuel combustiores iacluded in the project boundary and
addressed in PDD. GHmissions and NCGemissions were considered negligibly low and wertetaken
into consideration. Detailed description of projectindaries is presented in Section B.

A.4.4.1. Estimated amount of emission reductionsver the crediting period: |

Total reduction of greenhouse gases emissions rwite defined project boundaries over the first
crediting period 2008-2012 is 114 672 tonnes of, @Quivalent. Total reduction of greenhouse gases
emissions within the defined project boundariesr ahre expected second crediting period 2013-2020 is
305 792 tonnes of C{equivalent. The extension of the crediting petdegond 2012 is subject to Host
country approval. Overall emissions reduction du@rbject realisation during the period 2008-2020 i
420 464 tonnes of CLequivalent. Estimates of total as well as annuaissions reduction for the
crediting period 2008-2020 are provided in theadi®low.

Years
Length of the crediting period 13
Year Estimate of annual emission reductions
in tonnes of C@equivalent

2008 41 666
2009 43 513
2010 29 493
2011 -

2012 —

Subtotalestimated emission reductions over the 114 672

period 2008-2012
(tonnes of C@equivalent)
Annual average of estimated emission reductjons 22 934
over the first commitment period
(tonnes of C@equivalent)

2013 38 224
2014 38 224
2015 38 224
2016 38 224
2017 38 224
2018 38 224
2019 38 224
2020 38 224
Subtotalestimated emission reductions over the 305 792

period 2013-2020
(tonnes of C@equivalent)

Total estimated emission reductions over (the 420 464
crediting period

(tonnes of CQequivalent)

Annual average of estimated emission reductjons 32 343

(tonnes of C@equivalent)
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of a larger project:

The proposed project is not a debundled compontém larger project. PJISC "LUKOIL-ODESSA
REFINERY" is not a project participant to any joimplementation or small-scale joint implementation
project with a publicly available determinationaiocordance with paragraph 34 of the JI guidelines.

The proposed project doesn’'t meet the requiremdefiming debundled project in accordance with
paragraph 15 of "Provisions for joint implementatgmall scale projects”, Versior'3Thus the project
participants aren’t involved in the JI project whiapply the same technology/measure and pertains to
the same project category, whose determinatiorbbas made publicly available within the previous 2
years and has project boundary within 1 km of tteppsed project’s boundary.

[ A5. Project approval by the Parties involved |

The substantiating materials for obtaining the dretbf Endorsement for the JI project have been
submitted to the State Environmental Investmentn&geof Ukraine. The Letter of Endorsement for the
project providing its support for further developrheof proposed joint implementation project

#3410/23/7 has been issued on 13.11.2012.

In accordance with the “Requirements for the Jbimplementation Projects preparation” approved by
National Environmental Investment Agency of Ukra{@eder #33 from 258 of June, 2008) to receive a
Letter of Approval for the JI project the projecoponent should provide to the National Environraént
Investment Agency of Ukraine the final determinatreport of the proposed project along with project
design documentation and the copy of Letter of Eselnent.

Therefore the final PDD will be sent along with fireal determination report to the State Environtaén
Investment Agency of Ukraine for the Letter of Apgal, which usually is expected within 30 days rafte
PDD submission.

The Letter of Approval from Switzerland was issusdthe designated focal point in Switzerland (The
Federal Office for the Environment (FOEN)) on 232012.

* http://ji.unfcce.int/Ref/Documents/Provisions_fdt SSC_projects.pdf
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| SECTION B. Baseline |

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

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

The Guidance on Criteria for Baseline Setting andnitbring established by the JISC stat&@he
baseline for a JI project is the scenario that meaably represents the anthropogenic emissions by
sources or anthropogenic removals by sinks of Gifaswould occur in the absence of the proposed
project.’

Taking into account guidelines mentioned abovegatoparticipants established the baseline using Ji
specific approach by identifying and listing pos$sikalternatives on the basis of conservative
assumptions and identifying the most plausible one.

The indicative simplified baseline and monitoringthodology for small-scale CDM project activities
“AMS-II.D.: Energy efficiency and fuel switching rasures for industrial facilities - Version 12.0
categories” was analysed and some elements were used whawpapfe. Namely, the approach for the
defining of project boundaries (the physical, gapduical site of the industrial production facility,
processes or equipment that are affected by thggtractivity), emission calculations (calculations
based on fuel combustion volumes), approach oflinasestablishment based on the baseline energy
consumption (historical average energy consumptarels) of the equipment and technological
processes within the project boundaries was papptied.

Analysis of alternatives for the project activity

Plausible alternatives for the joint implementatfmoject were examined based on the existing mecti
analysis, national and sectoral policies and ptgpecific circumstances.

The following two alternative scenarios to the pojactivity consistent with mandatory laws and
regulations were assumed:

- continuation of previously existing practice withdmplementation of modernization activity at the
AVD unit and its furnaces replacement (Alternatlyg

- introduction of modernization activity at the AVitiand its furnaces replacement without being
registered as joint implementation project (Altdivea2).

Alternative 1

Alternative 1 foreseeing continuation of previoushxisting practice without implementation of
modernization activity at the AVD unit and its fages replacement corresponds to national and akctor
policies and circumstances, such as national refimitratives and local fuel availability and thus
assumed as a plausible and realistic scenario.

Continuation of the outdated equipment operaticdoramon practice for the Ukrainian refineries as it
described in common practice analysis (see seB®n

Unsatisfactory condition of equipment operated Fee AVD unit predermined low efficiency and
productivity indicators. Inadequate technologiceheme of the primary oil refining has envisaged

® http://cdm.unfccc.int/methodologies/DB/USL8P6SDKBIF5X0KOR212009NXYC
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operation on two independent technological flowsading a double set of equipment (pumps, heat
exchangers, instrumentation, columns equipmen}. éiowever mentioned defects of the AVD didn't
hinder the operation of the unit, evidenced by dataoil refining during some years before
modernization activity (6.3 million of the refinedl during 2000-2004).

It should be also mentioned that primary oil refmidoesn’t affect the expansion of the final praduc
assortment of the Refinery. And thus AVD modernaatould not be caused in the absence of project
activity by changes in legislation on standardspietroleum products.

Therefore, in the absence of measures foreseehedyproposed project AVD unit would have been
operated without requiring any substantial recamsion activity except for current maintenance. §hu
the continuation of previously existing practicéhie most plausible baseline scenario.

Alternative 2

Alternative 2 foresees introduction of modernizatiwtivity at the AVD unit and its furnaces replaeat
without being registered as joint implementationj@gct. This alternative foresees implementatiolbf
measures of the project scenario but without bedgistered as a joint implementation project ang th
without additional revenues from ERUs sale. Thisrahtive is a plausible scenario but it is notrtiast
financially attractive for the project owner as wimoin Section B.2 and thus cannot be considereal as
baseline scenario.

Therefore, Alternative 1 — continuation of previlguexisting practice without implementation of
modernization activity at the AVD unit and its faaes replacement — is the most plausible and tiealis
scenario without execution of joint implementatfmoject and is considered as a baseline scenario.

Emission reductions will be defined based on memtpdata regarding actual organic fuel consumption
volumes (refinery gas, residual fuel oil), its natoric value and oil refining volumes, and thusruat be
earned for decreases in activity levels outsidegptbgect activity or due to force majeure.

The basic assumptions of the baseline methodologthé context of the project activity could be
summarized as following:

oil refining volumes are assumed based on thergalcand forecasted data from the enterprise;
oil refining volumes are conservatively assumedagfquoth in the baseline and project scenarios;

specific fuel consumption for primary oil refiningas assumed based on historical data on organic
fuel (refinery gas, residual fuel oil) consumptinmd oil refining volumes;

shares of fuel types (refinery gas, residual fulglio the total fuel consumption by the furnacds o
the AVD unit were conservatively assumed equal bothe baseline and project scenarios;

emission factors for organic fuels combustion (refy gas, residual fuel oil) were assumed based
on values provided by the National inventory ofhaopogenic emissions by sources and
removals by sinks of greenhouse gases in Ukrail®@®-2010 including oxidation factors for
different fuel types ;

net calorific values of the organic fuels (refingas, residual fuel oil) were assumed based on the
historical and forecasted data from the enterpasd National inventory of anthropogenic
emissions by sources and removals by sinks of meese gases in Ukraine.

Detailed information about the parameters usedtimate baseline scenario greenhouse gases ersission

within the project boundaries as well as key factmmd data sources are clearly described in thestab
below.
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Data / Parameter P,

Data unit tonne

Description Qil refining at the AVD unit in yegr

Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Report on consumpfitheaoal equivalent and natural fuel

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

See Section E.

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

The source of information has been chosen accorttinghe
procedures established at the enterprise and rexisttcounting
practices at the enterprise. Measurement methodspeotedures
are described in details in Section D.

QA / QC procedures (to be)
Applied

QA / QC is assured by regular calibration of meeswnt
equipment in accordance with the recommendations
manufacturer and high accuracy level of measureragnipment,
See Section D for details.

Any comment

Data / Parameter SFGss,

Data unit GJ/tonne

Description Baseline specific indicator of fuel samption for oil refining a
the AVD unit

Time of Parameter is not monitored during the creditingiqokerbut

estimated ex ante based on historical data.

Source of data (to be) used

Average value forabefbur years of AVD unit operation befo
modernization activity (2000-2003) based on the¢ohisal data of
the enterprise was assumed.

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

0.872

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

Conservative. In line with the small scale methodyglll.D. Energy
efficiency and fuel switching measures for indwdtrfacilities
(Version 12).

QA / QC procedures (to be)
Applied

For conservative purposes data for the last 4 ydmfore
reconstruction have been used for the calculatibnbaseline
specific indicator of fuel consumption for oil neiing, while the
small scale methodology I11.D. Energy efficiency dunel switching
measures for industrial facilities (Version 12) oeunends using
data for 3 years only.

Any comment
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Data / Parameter Shgey

Data unit %

Description Share of refinery gas in the total foehsumption by the furnact
of the AVD unit in the yeay

Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Calculations are basedata of fuel consumption and its 1
caloric values according to the Report on consumptif the coa
equivalent and natural fuel

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

See Section E.

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

The source of information has been chosen accorttinghe
procedures established at the enterprise and rexisttcounting

practices at the enterprise. Measurement and edilous methods

and procedures are described in details in SeBtion

net

QA / QC procedures (to be)
Applied

QA / QC is assured by regular calibration of measumt
equipment of fuel consumption and its net caloriglue in
accordance with the recommendations of manufactaner high
accuracy level of measurement equipment. See ®ediofor
details.

Any comment

D

Data / Parameter Shrroy

Data unit %

Description Share of residual fuel oil in the tofakl consumption by th
furnaces of the AVD unit in the yegr

Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Calculations basedatm af fuel consumption an its net calo
values according to the Report on consumption «f toal
equivalent and natural fuel

rc

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

See Section E.

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

The source of information has been chosen accorttinghe
procedures established at the enterprise and rexistccounting

practices at the enterprise. Measurement and edilcos methods

and procedures are described in details in SeEtion

QA / QC procedures (to be)
Applied

QA / QC is assured by regular calibration of meeswnt
equipment of fuel consumption and its net caloriglue in
accordance with the recommendations of manufactaner high
accuracy level of measurement equipment. See ®ediofor
detalils.

Any comment
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Data / Parameter EFcozra, y

Data unit tonne Cé@/ GJ

Description Greenhouse gases emission factor fimbaostion of refinery gas i
the yeary

Time of Parameter is monitored during the crediting period

Source of data (to be) used

National inventory ofh@pogenic emissions by sources and
removals by sinks of greenhouse gases in Ukraine

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

For ex-ante calculations carbon content factor &ihylene,
propylene, butylene, butadiene and other petrolegeses o
hydrocarbon gases, except natural gas for refinegustry
according to the National inventory of anthropogesimissions by
sources and removals by sinks of greenhouse gasgkraine in
1990-2010 was used. See Section E.

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

172}

The choice of data is based on the standardisedgprdved value
and thus assumed as conservative.

QA / QC procedures (to be)
Applied

Any comment

192}

Carbon emission factor for refinery dig of C per GJ) wa
converted to greenhouse gases emission factorggoohCQ per
GJ) based on the ratio of carbon dioxide and carbolar masse
(according to step 6 on Page 1.8 of the Work bddkdule
"Energy" of the Revised 1996 IPCC Guidelines fortit\zal
Greenhouse Gas Inventories) by multiplying by 44h@ dividing
on 1000.

UJ

Data / Parameter

EFCOZ, RFO, y

Data unit tonne Cg/ GJ

Description Greenhouse gases emissions factoroimbastion of residual fue
oil in the yearly

Time of Parameter is monitored during the crediting period

Source of data (to be) used

National inventory oth@pogenic emissions by sources and
removals by sinks of greenhouse gases in Ukraine

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

For ex-ante calculations carbon content factorHeavy residual
fuel oils for refinery industry according to the tidamal inventory of
anthropogenic emissions by sources and removalsitis of
greenhouse gases in Ukraine in 1990-2010 was GgsedSection E|

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

The choice of data is based on the standardise@gprbved value
and thus assumed as conservative.

QA / QC procedures (to be)
Applied

Any comment

Carbon emission factor for residual fie (kg of C per GJ) was
converted to greenhouse gases emission factorggsoohCO2 per
GJ) based on the ratio of carbon dioxide and carbolar masse
(according to step 6 on Page 1.8 of the Work bddkdule
"Energy" of the Revised 1996 IPCC Guidelines fortidtzal
Greenhouse Gas Inventories) by multiplying by 44dh@ dividing
on 1000.

U
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Data / Parameter OXIDrgy

Data unit %

Description Carbon oxidation factor for combustaimefinery gas in yeay
Time of Parameter is monitored during the crediting period

Source of data (to be) used

National inventory ofh@pogenic emissions by sources and

removals by sinks of greenhouse gases in Ukraine

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

For ex ante calculations the values according tioNal inventory
of anthropogenic emissions by sources and remdwalsinks of
greenhouse gases in Ukraine in 1990-2010 were &3 Sectior
E

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

The choice of data is based on the standardise@gprbved value

and thus assumed as conservative.

QA / QC procedures (to be)
Applied

Il

Any comment

Data / Parameter OXIDgrroy

Data unit %

Description Carbon oxidation factor for combustaimesidual fuel oil in yeay
Time of Parameter is monitored during the crediting period

Source of data (to be) used

National inventory ofh@pogenic emissions by sources and

removals by sinks of greenhouse gases in Ukraine.

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

For ex ante calculations the values according tioNal inventory
of anthropogenic emissions by sources and remdwalsinks of
greenhouse gases in Ukraine in 1990-2010 were &3 Sectior
E

Il

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

The choice of data is based on the standardise@gprbved value

and thus assumed as conservative.

QA / QC procedures (to be)
Applied

Any comment
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B.2.  Description of how the anthropogenic emissionsf 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 enhandeohéret removals by sinks, which is additionahtoy
that would otherwise occur. This supposes thatptigect scenario is not part of the identified tiase
scenario and that the project will lead to reduniof anthropogenic emissions by sources of GHGs.

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

Realistic and credible alternatives available ® phoject owner (see Section B.1), that provideatst
comparable with the proposed joint implementatiosjget activity are the following:
- continuation of previously existing practice withamplementation of modernization activity at the
AVD unit and its furnaces (Alternative 1);
- introduction of modernization activity at the AVittand its furnaces replacement without being
registered as joint implementation project (Altéivea2).

All alternatives are compliant with national lawdaregulations.
Financial Analysis

Financial analysis was used to demonstrate thgiogem project activity is not the most financially
attractive. The benchmark analysis based on IRRatal was used to perform the analysis. The aeerag
interest rate for the loans in national currencgfabe January 2003 was used as benchmark.

The following data on the investments schedule wsel during the investment analysis. Investments
were financed by the credit funds.

Table B.2.-1. Investments cost of the project (VAExcluded) in UAH.
Year 2003 2004 2005 2006 2007 2008| Total

. Total 5886 363| 18 873 23017 635 577 21 773 123 65 706 314 348 649 | 13@23 25
investment

Financial analysis was performed assuming datdadolaifor the project owners at the time of making
decision about project realization, and also takimg@ consideration conservative assumptions about
price increase rates.

Provided calculations represent incomes and outlapsected to the project realization (additiornesl f
savings), and don't include any activity of the &ptise except primary oil refining at the AVD unit

Information about the price of the fuel for the &mprise as for the time of making a decision about

project realization as well as information abouitestkey data, which were used in the financial ysis)
is presented in Table B 2-2 below. All prices ardicated with VAT excluded.
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Table B 2-2. Assumptions used in the financial angis

Residual fuel oil, UAH/tonneg  614.18 Price for thet&prise as for 2003. Data provided by the
Enterprise

IRR benchmark, % 21.4| Average interest rate foritl@s in national currency as pf
01/2003 (including overdraft)

ERU price, UAH 100 Market data

Assumed inflation rate, % 9.4%Average inflation rate for the four years periodfdbe
project implementation (2000-2003) according todhaée of
the State statistics Committee of Ukraine

2Mefined according to the equipment specification

Lifespan of equipment, year

"2

The results of the financial analysis are the foifg.

Table B 2-3. Results of the financial analysis

Scenario IRR, %
Benchmark 21.4
Project scenario 11.7
Project scenario with ERU sales 13.2

The results of the financial analysis demonstrhtg the project scenario is not the most finangiall
attractive for the project owners.

Sensitivity analysis was used to demonstrate tiheistness of the conclusion about project scenario
economic attractiveness. Fluctuations of the folhgvmain input parameters were assumed during
sensitivity analysis: residual fuel oil price, ipment, ERU price. The results of the sensitivitglgsis

are provided below.

Table B 2-4. Results of the sensitivity analysis

Residual fuel oil price -10% 5% No change 506 10%
change
Benchmark 21.4
IRR Project 11.0 11.3 11.7 12.1 12.4
IRR Project with ERU sales 12.5 12.8 13.2 13.6 13.9
Investment change -10% -5% No change 5% 10%
IRR Project 12.5 12.1 11.7 11.4 11.0
IRR Project with ERU sales 14.2 13.7 13.2 12.8 12.4
ERU price change -10% -5% No change 5% 10%
IRR Project 11.7 11.7 11.7 11.7 11.7
IRR Project with ERU sales 13.1 13.1 13.2 13.3 13.4

Overall, sensitivity analysis confirms the conatusof the financial analysis. IRR fluctuations (ee@ing
on investment, fuel and ERU prices changes) shewndensibility of projects’ attractiveness compautio
the benchmark. Therefore, it is demonstrated tieptoject scenario is not the most financiallyaative
for the project owner.

Thus besides the financial barrier the projectda@@umber of technical barriers and operatiorsrisls it

was stated above, only 6 refineries function indilke. Their equipment and technological schemes are
comparatively unique and experience of the modatioiz hardly could be applied at any other refinery

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 ovice
\Ns:r74 FOR SMALL-SCALE PROJECTS - Version 01.1 ~y
Joint Implementation Supervisory Committee page 20

Besides the modernization of the AVD unit perfornsdhe Odessa refinery is the only such case in
Ukrainian refinery industry. Thus Enterprise fateshnological barriers and technological risks miper
equipment operation (decrease of efficiency oveetineed of additional technological improvemetis.e
The proposed project improves energy efficiencyibfefining processes and the returns on investmen
depend on the oil refining volume. Thus, lower refining volumes will cause less attractive ecoromi
performance and using of Kyoto protocol flexibleamanisms allows minimizing this barrier.

Among other barriers that prevent the project radilbn are unstable oil prices. Odessa Refinery
operates by tolling scheme and raw material — d# supplied from Russia. Ukraine refinery sector
depends heavily on importing Russian crude oil, clvhcovers some three quarters of Ukrainian
demand. Such factors as the rise in the excise taxesspa@tation costs, quotas introduction and other
market changes significantly influence the profliab and feasibility of the development program
implementation.

One more important barrier for the project impletagan is market conditions consisting of the faliog:
- oil prices fluctuation caused by the world markenditions, fluctuation of the dollar
exchange rate, changes in Russia export customsdartid political situations;
- changes in duties and other import charges byitipeichase;
- availability of the crude oil for refining connedteiith transportation aspects;
- changes of the legislation concerning petroleundyets standardisation etc.

Common practice analysis

The GHG emissions reduction as a result of modatioiz of the production facilities of the Odessa
Refinery within the project implementation requirgignificant capital investment and could not be
implemented without additional incentives such iasparticular, income from the sale of emission
reduction units.

Analysis of current practice demonstrates that ¢betinuation of the exploitation of morally and
physically obsolete equipment is a common pradticéhe oil refining industry.

There are six oil refineries plants in Ukraine. Adfineries were constructed decades ago and dinera
operate with obsolescent equipment at low refimvaggins and short of European standards for product
quality. Main reason of a crisis in the oil-refigirsector among others is the absence of modern oil
refining capacities for output of products of imped standards

According to the study of the Oleksandr Rasumkovdiiian centre of the economic and political
researchéghe following activities were performed at the Bikian refineries:

- Drohobych Refinery was stopped in 2005 for reconstruction of the primoil refining units.
Modernization activity was delayed in 2008 dueh® lack of financial resources.

- Kremenchuk Refinery's approved plans of modernization include activityed at the adapting
the quality of gasoline and diesel fuels to Europstandards (reduction of the sulphur content in
light petroleum and increase of the productionighfoctane gasoline). Full-scale reconstruction
of the refinery was postponed due to lack of finanesources.

- Lysychansk Refinery realized in 2005 modernization of the gasolinemegsation unit and
partial rehabilitation of the regulation systemtlo AVD unit. Plan of the modernization doesn't

® Viachaslau Herasimovich. Ukrainian Oil Refineryc®e Review. Center for Social and Economic Researc
http://www.case-ukraine.com.ua/u/publications/eBedbbe204cd8cc69fc00904b15f. pdf

" Same as above

80il refining industry of the Ukraine: condition,qislems and prospects. Analytical report. — Natigeaiurity and
defense magazine — #3 (75). — 2006. — P. 3-35.
http://www.razumkov.org.ua/files/category_journg®™75_ukr.pdf
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foresee any modernization activity at the AVD wemid are aimed at the release of diesel fuel
according to Euro-4 standard.

- Nadvirna Refinery requires (according to the conclusion of the digmb of state share of the
Enterprise — Ministry of Energy and Coal IndustfyUkraine) modernization of the primary oil
refining system amidst other activities. Howevance modernization of the basic technological
equipment requires significant financial resourseteduled reconstruction is still at the stage of
design and construction works for a durable peoiftime;

- Kherson Refinery stopped operation in 2005 in order to modernisartelogy unit AVD-2 and
thenceforth is not operational. Some modernizadictivity was performed in 2001-2003 on the
purpose of expansion of oil refining products. A¢ tmoment the refinery does not function as
its' products doesn’t comply with the approved déads.

Summing up, continuation of the outdated equipnograration at the Ukrainian refineries is caused by
the following reasons:

- modernization of the basic technological equipnwrthe refineries requires significant financial
resources, which are often unavailable;

- modernization measures at the refineries mainlgsiee the measures allowing the release of a
new type of fuels or improving the quality of exigf products to comply with the relevant
standards. In case of not compliance with the esfbstandards refineries often stop functioning
due to lack of resources for reconstruction.

Energy strategy of Ukraine foresees developmetitefefinery industry through increasing of thettep
of ail refining via construction of the new refiginunits (catalytic cracking, hydrocracking and
visbreaking etc). Modernization of the existingiliies of the primary oil refining is not considt in
the Energy strategy of Ukraihe

Generally the continuation of the outdated equipnmaperation is a common practice for Ukrainian
industry due to lack of financial resources anchhigst of credit financing as well as high investime
risks in the country. Most of the modernisationjgcts are being implemented with the additional
economic incentives such as low cost internatidimancing or using flexible mechanisms of Kyoto
protocol and involving additional investments doesale of emission reduction units. Namely, thees a
a number of joint implementation projects, whiclk &eing realized in Ukraine at the moment, having
been triggered by carbon financing (the baselimma&do is the continuation of the previously exdste
practice of using outdated equipment) in differeettors of the economy (thermal power stations
reconstruction, energy efficiency improvements uigas industry, energy efficiency improvements in
metallurgical industry etc.).

Summing up, it could be concluded that it is commpoactice for Ukraine to continue exploitation of
low efficient and energy intensive equipment.

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

Therefore, the most plausible and realistic scenaithout realization of proposed joint implemerdat
project (baseline scenario) is the continuatiopraviously existing practice without implementatioin
modernization activity at the AVD unit and its fages replacement. The amount of oil refining at the
AVD, as well as fuel shares are assumed equal uhddraseline and project scenarios. GHG emissions
due to AVD operation in the baseline scenario ie geriod of the modernization activity are not
considered by the ERU calculation since they atemauded in the crediting period. Project scemari

° Energy strategy of Ukraine till 2030
http://eneco.com.ua/data/Ukrainian%20Energy%20&15et20up%20t0%202030. pdf
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foresees implementation of the modernization &gtiat the AVD unit and replacement of its furnaces
(P-2 and P-1).

Project boundaries embrace equipment and techmalogrocesses of the AVD unit, including fuel
consumption (refinery gas, residual fuel oil) foinpary oil refining.

Project boundaries include the sources of all fganit greenhouse gases emissions that are under
control of the project participants and connectéith \wroject activity, namely fossil fuels consungpti
for primary oil refining at the AVD unit.

The project boundaries include AVD unit of the CaeRefinery and its furnaces (P-101/1,2 and P-102),
where the primary oil refining takes place.

Only CG, emissions concerned with organic fuel combustemesincluded in the project boundary and
addressed in PDD. GHmissions and NCGemissions were considered negligibly low and wertetaken
into consideration.

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

Source Gas| Incl./Excl.| Justification/Explanation
. . CGo, Incl. Main source of emissions
Emissions due to organic fuel . —
: . . Considered negligible
Baseline (refinery gas, residual fuel oil) CH, Excl. Conservative
combustion for primary oil refining Considered negligible
atthe AVD unit N2O Excl. Conservative
o _ COo, Incl. Main source of emissions
Emissions due to organic fuel CH Excl Considered negligible
Project (reflnery_gas, resg:lual fugl 0|I) ' 4 : Conservativ
combustion for primary oil refining Considered negligible
at the AVD unit . '
N20 Excl. Conservative

Greenhouse gases emissions

1)

AVD unit and furnaces of the AVD

unit, where the organic fuel (refinery
gas, residual fuel oil) is combusted fq
oil refining

=

Fig. B-3.1 The scheme of project boundaries undehé project and baseline scenarios.
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Date: 17/07/2012

The information about the organization, which isp@nsible for setting the baseline and developed
project design documentation, is presented below.

LLC ‘*KT-Energy’ (registered in Ukraine)
15 B/22 Biloruska st., Kiev, 04119, Ukraine
Tel/Fax. + (38 044) 493 83 32, info@kt-energy.cam.u

Kyryl Tomlyak, Director
ktomlyak@kt-energy.com.u&8 (044) 493 83 32

LLC ‘KT-Energy’ is not a project participatisted in annex 1.
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\ C.1. Starting date of the_ small-scale_project |

Project realization start date is thé"It April, 2003.

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

Expected operational lifetime of the project isy2@rs (or 240 months).

\ C.3. Length of the_crediting period |

According to Glossary of Joint Implementation TerfSlossary of Joint Implementation Terms’,
Version 3), approved at Z2meeting of Joint Implementation Supervisory Corteeit crediting period is
the period for which reductions in anthropogenicissions by sources or enhancements of
anthropogenic removals by sinks may be determinedrb Accredited independent entity. Projects
starting as of 2000 may be eligible as JI projéctisey meet the requirements of the JI guideliras,
ERUs shall only be issued for a crediting periogrtstg after the beginning of 2008. The project
participants shall choose the starting date ofdtegliting period to be on or after the date thetfir
emission reductions are generated by the JI prajmtithe crediting period shall not extend beydred t
operational lifetime of the project.

Start of the crediting period for proposed propivity is T of January, 2008.

End of the first crediting period is Decembef'31012.

Thus, the length of the first commitment perio® ygears (60 months).

The start date of the second commitment periokpeeed to be January',12013 and the end date of
the second commitment period is expected to be rleee 3%, 2020. The length of the second
commitment period is expected to be 8 years or 86ths. The second commitment period does not
extend beyond the operational lifetime of the pbjnd is a subject to the Host Party approval. The
length of the expected second commitment perioddcbe changed based on adopted international or
national regulationsThe estimates of emission reductions are presesgpdrately for the first and
second commitment periods in section E below.

Thus, the length of the crediting period is 13 gg456 months).
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| SECTION D. Monitoring_plan. |

\ D.1. Description of monitoring_planchosen: |

JI specific approach was chosen for monitoring releghouse emission reductions in accordance with
paragraph 9 (a) of the ‘Guidance on criteria fosdhi@e setting and monitoring’. Detailed theordtica
description, assumptions, formulae, data sourcékey factors used in the monitoring plan is démsati
below.

Monitoring plan ensures the collection and arclgviof all relevant data necessary for measuring
anthropogenic emissions and calculation of GHGsssim reductions occurring within the project
boundary during the crediting period. Monitoringampl provides also quality assurance and control
procedures for the monitoring process and procedimethe periodic calculation of the reductions of
anthropogenic emissions by sources by the propiigemject.

Monitoring plan is established in accordance withsHParty regulations, namely in accordance with
Decree of Cabinet of Ministers of Ukraine #206 daB®2.02.2006 ‘On Approval of the Procedure of
Drafting, Review, Approval and Implementation ofojects Aimed at Reduction of Anthropogenic
Emissions of Greenhouse Gases’ and “RequirementthdoJoint Implementation Projects preparation”
approved by National Environmental Investment Ayeof Ukraine (Order #33 from 2%f June, 2008).

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

Project owner has developed and enforced the systemonitoring of parameters used for calculatibn o
GHG emission reductions at the Enterprise, whicfinde the procedure of gathering and storing of
necessary data and responsibility and is integratedhe correspondent applied standard of the
Enterprisé”!*

Data on oil refining and fuel consumption will batlgered and submitted to the monthly monitoring
reports by the AVD unit accounting group based tmn data from the relevant reports (production and
technical report on raw material processing) anraatic control systems. Data on fuel's net caloric
value will be obtained from the Central Plant's duathory and National inventory of anthropogenic
emissions by sources and removals by sinks of pmese gases in Ukraine

Data on oil refining and fuel consumption is beawdjected every three hours by the accounting dpera
of the AVD unit and documented in the Journal (mgisheet). Regime sheets are archived for three
years at the plant.

Production information concerning oil refining afwel consumption is analysed by Department of the
expenditure’s planning and production economy atiogrto the following reporting forms:

* “Production and technical report on the processingiw materials”, including the information of
the oil refining and fuel consumption, is prepateyg the specialists of the AVD unit and
Production and Dispatch Department on the dailyrandthly basis.

« “Balance of the refinery gas” is prepared by thée€Cpower engineering specialist department.

e “Cumulative sheet on the movement of the liquidlguiencluding data on residual fuel oil
combustion is prepared by the Chief power engingespecialist department.

1% Standard of the Enterprise: Management of theggr&surcesCTII ICM-14-2012
' Standard of the Enterprise: Technical and econ®tainning CTII CMK-7.1-28-2012
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Central plant’s laboratory two times per month deiaes caloric value of refinery gas and providatad
in the form of “Reference on definition of the digyscalorific value and component composition loé t
refinery gases” to the Chief power engineering sist department and other technical departments.

Net caloric value of the refinery gas and residual oil is defined based on data of the chromatphic
system and calorimeter respectively, accordindnéoprocedures approved by the State standard “GOST
21261-91 — Qil refining products. Method of theatatination of the higher and calculation of the éow
caloric value”. Carbon content of the refinery dgasrecalculated according to the approved State
standard “GOST 10679-76 — Liquefied hydrocarbonegasviethod of the determination of the
hydrocarbon composition”.

Based on data of fuel consumption and its caloatuer the Chief power engineering specialist
department prepares on monthly, quarterly and ydaabis the “Report on consumption of the coal
equivalent and natural fuel” that is saved in tepattment for 10 years.

All information on fuel consumption, oil refiningnd fuels net caloric value is being gathered axeldfi

in the electronic accounting system of the AVD pmtegrated in to the plants technological proesss
control system — automatic management system (AMt&)duced at the enterprise in 2003. Automatic
management system serves as well as a reservesttatge system. Interactive system of the
technological processes management (IRS systenclidus at the refinery since 2007. It optimises
production processes including fuel consumptiorebdams data archived from AMS.

Based on the collected data the annual monitorpgrts on actual GHG emission reductions due to
implementation of Jl project will be prepared. Th®nitoring reports must be delivered by the
contractual party to an accrediting independerityefAIE) at regular intervals. This entity examithe
reports. Monitoring data will be kept for at le@sgears after the end of the last transfer of ERUs.

Detailed information relating to the collection aathiving of all relevant data necessary for eating
or measuring project emissions, determining basadmissions, and assessing leakage effects provided
below.

Formulae used to calculate Emission reductions

Emission reductions for the project are estimatedtte difference between baseline and project
emissions:

ER,=BE, - PE, (1.0)
Formulae used to calculate Project emissions

Project greenhouse gases emissions are connedtedrganic fuel consumption for primary oil refigin
at the AVD unit.

PE, = Z(FCL-,}, X NCV;, X EFgopiy X 0XID;,)  (2.0)

L
where,

PE, — project greenhouse gases emissions in yehre to organic fuel combustion at the AVD unit,
tonne CQe.
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FCiy, — amount of the organic fuel of the typgrefinery ga¥, residual fuel oil) that was combusted
during yeaty in the furnaces of the AVD unit, tonnes, and namely
FCrsy — amount of refinery gas that was combusted dwewyy in the furnaces of the AVD
unit, tonnes.
FCrro,y — amount of residual fuel oil that was combustednd) yeary in the furnaces of the AVD
unit, tonnes.
NCV;,y,— net caloric value of the fuel of the typ@efinery ga¥’ residual fuel oil) that was combusted
during yeay in the furnaces of the AVD unit, GJ/tonne, and nigme
NCVgs,y — net caloric value of refinery gas combusted rugeary in the furnaces of the AVD
unit, GJ/ tonne.
NCVgeo,y — net caloric value of residual fuel oil combusthdaing yeary in the furnaces of the
AVD unit, GJ/ tonne.
EFcoz,y — greenhouse gases emission factors for combustifuel typei (refinery gas, residual fuel
oil), that was combusted in the furnaces of the AWl in the yeay, tonnes C@e/ GJ. The following
emission factors were used:
EFco2rey— greenhouse gases emission factor for refinergganbustion in yea; tonnes C@e/ GJ.
EFcozrr0y — greenhouse gases emission factor for residealoilicombustion in yeay, tonnes
COe/ GJ.
OXID,, — carbon oxidation factor for combustion of fugde i (refinery gas, residual fuel oil) in yegr
namely:
OXID grg,y — carbon oxidation factor for combustion of refijngas in yeay.
OXID gro,y — carbon oxidation factor for combustion of resildiwel oil in yeary.

Formulae used to calculate Baseline scenario emisss

Baseline greenhouse gases emissions are connedtednganic fuel consumption for primary oil
refining at the AVD unit.

BE, = SFCgg, X P, X Z(Shi,y X EFo5y X 0XID;,)  (3.0)
i

where,

BE, — baseline greenhouse gases emissions inyydae to organic fuel combustion at the AVD unit,
tonnes CGe.

SFCgs. — baseline specific indicator of fuel consumption dil refining at the AVD unit, GJ/tonne. The
parameter was estimated ex-ante according to theufa below based on the data of the fuel
consumption and oil refining during four years refthe implementation of the modernization measures
at AVD unit.

Py — oil refining at the AVD unit in yeay, tonnes. Oil refining volumes are considered taeqeal in
project and baseline scenarios and will be mordtahering the crediting period to calculate emission
reduction units.

Sh,— share of fuel type (refinery gas, residual fuel oil) in the total Fe®nsumption by the furnaces of
the AVD unit in the yeay. Shares of fuel are considered equal in the prejed baseline scenarios and
are to be monitored during the crediting period caculate emission reduction units. Activities

'2 The data on consumption of refinery gas in the ABhaces at the Odessa Refinery is being repantéshnes
according to the form “Balance of the refinery gagproved by the Standards of the Enterprise Enegyurces
management and doesn't contradict to the units ehsmrement indicated in the National inventory of
anthropogenic emissions by sources and removadinkyg of greenhouse gases in Ukraine in 1990-2010.

'3 The data on net caloric value of refinery gasémg reported in tonnes according to the form “Reriee on
definition of the density, calorific value and coomgnt composition of the refinery gases” approvedthe
Standards of the Enterprise Energy resources meamagt and doesn't contradict to the units of messent
indicated in the National inventory of anthropogeaimissions by sources and removals by sinks afniy@use
gases in Ukraine in 1990-2010.
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concerning AVD unit modernization do not affect th&o of different fuels combustion. Applied shgare
of the fuel:
Shre,y — share of refinery gas in the total fuel consuampby the furnaces of the AVD unit in the

yeary.
Shreoy — share of residual fuel oil in the total fuel comgption by the furnaces of the AVD unit
in the yeay.

EFcoz,y — greenhouse gases emission factors for combustifumel typei (refinery gas, residual fuel
oil), that was combusted in the furnaces of the AWl in the yeay, tonnes C@e/ GJ. The following
emission factors were used:
EFco2rey— greenhouse gases emission factor for refinergganbustion in yea; tonnes C@e/ GJ.
EFcozrr0y — greenhouse gases emission factor for residealoilicombustion in yeay, tonnes
COe/ GJ.
OXID,, — carbon oxidation factor for combustion of fugde i (refinery gas, residual fuel oil) in yegr
namely:
OXID grgy — carbon oxidation factor for combustion of refingas in yeay.
OXID greoy — carbon oxidation factor for combustion of residiwel oil in yeary.

Baseline specific indicator of fuel consumption @k refining at the AVD unit was estimated on the
basis of the actual data on the combustion ofypkts of fuel in the furnaces of the AVD unit durihg
years (2000-2003) before the project implementat@aseline specific indicator of fuel consumptfon
oil refining was estimated according to the follog/iformula:
(FCrgy X NCVggy + FCrpgpy X NCVgEo,)
SFCpsy = (Z 2 z P z z
y

)4 (4.0)

y

where:

FCrasy FCrroy — amount of the organic fuel (refinery gas, residual oil, respectively), that was
combusted during yearin the furnaces of the AVD unit, tonnes.

Py~ oil refined at the AVD unit during yeat tonnes.

NCVgrey NCVgeo, — net caloric value of the fuel — refinery gasideal fuel oil, respectively — that was
combusted during yegiin the furnaces of the AVD unit, GJ/tonne.

Table D 1-1. Data to be collected in order to morir baseline and project emissions

Data variable Source of data Dalileasure{ Recording|Proportiof How will
unit (m), frequency| of data tg the data be
calculate( be archived?
(©), monitored (electronic/
estimated paper)
(e)
FCre, Refinery gas Diaphragm tonnes m Daily 100% | Electronic
that was combusted Paper

during yeary in the
furnaces of the AVD

unit
FCrro,y Residual fuel Basis weight |tonnes m Daily 100% Electronic
oil that was combusted gauges Paper

during year in the
furnaces of the AVD

unit

NCVgg,y Net caloric Chromatographic| GJ/ m Once per| 100% | Electronic
value of refinery gas system tonne two Paper
combusted during year weeks

y in the furnaces of the
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AVD unit
NCVgeoyNet caloric Calorimeter GJ/ On 100% Electronic
value of residual fuel oi tonne request Paper
combusted during year
y in the furnaces of the
AVD unit
EFcozreyGreenhouse | Data on chemical tonnes Once per| 100% Electronic
gases emission factor | composition are |CO,/GJ two
for combustion of defined by the weeks
refinery gas in the year| chromatographic
y system
EFcozrroyGreenhouse| National inventory| tonnes Yearly 100% Electronic
gases emission factor | of anthropogenic|CO,/GJ
for combustion of emissions by
residual fuel oil in the sources and
yeary removals by sinks
of greenhouse
gases in Ukraine
OXIDggyCarbon National inventoryfraction Yearly 100% Electronic
oxidation factor for of anthropogenic| of unit
combustion of refinery emissions by
gas in yeay sources and
removals by sinks
of greenhouse
gases in Ukraine
OXIDggo,yCarbon National inventoryfraction Yearly 100% Electronic
oxidation factor for of anthropogenic| of unit
combustion of residual emissions by
fuel oil in yeary sources and
removals by sinks
of greenhouse
gases in Ukraine
P, Oil refining at the Diaphragm tonneg Daily 100%  Electroni
AVD unit in yeary Paper
Shre,y Share of refinery Data on fuel % Monthly 100% Electronic
gas in the total fuel consumption and
consumption by the its NCV
furnaces of the AVD
unit in the yeay
Shreo,y Share of Data on fuel % Monthly 100% | Electronic
residual fuel oil in the | consumption and
total fuel consumption its NCV

by the furnaces of the

AVD unit in the yeary
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| D.2.

Data to be monitored:

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

Data / Parameter P,

Data unit tonne

Description Qil refining at the AVD unit in yegr

Time of Parameter is monitored during the crediting period.

determination’ monitoring

Source of data (to be) used Report on consumpfitreaccoal equivalent and natural fuel.

Value of data applied See Section E.

(for ex ante

calculations / determinations)

Justification of the choice of The source of information has been chosen accortinghe

data or description of procedures established at the enterprise and rexistccounting

measurement methods and practices at the enterprise.

procedures (to be) applied

QA / QC procedures (to be) QA / QC is assured by regular calibration of meeswnt

applied equipment in accordance with the recommendations| of
manufacturer and high accuracy level of measuresmupment.

Any comment

Data / Parameter Shrey

Data unit %

Description Share of refinery gas in the total foehsumption by the furnaces
of the AVD unit in the yeay

Time of Parameter is monitored during the crediting period.

determination’ monitoring

Source of data (to be) used Calculations basedate a@f fuel consumption an its net caloric
values according to the Report on consumption of toal
equivalent and natural fuel

Value of data applied See Section E.

(for ex ante

calculations / determinations)

Justification of the choice of The source of information has been chosen accorttinghe

data or description of procedures established at the enterprise and rexisttcounting

measurement methods and practices at the enterprise.

procedures (to be) applied

QA / QC procedures (to be) QA / QC is assured by regular calibration of meeswnt

applied equipment in accordance with the recommendations| of
manufacturer and high accuracy level of measuresmuipment.

Any comment

Data / Parameter Shgroy

Data unit %

Description Share of residual fuel oil in the tofakel consumption by the
furnaces of the AVD unit in the yegr

Time of Parameter is monitored during the crediting period.

determination’ monitoring

Source of data (to be) used Calculations basedatam af fuel consumption an its net caloric
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values according to the Report on consumption of toal
equivalent and natural fuel

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

See Section E.

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

The source of information has been chosen accorttinghe
procedures established at the enterprise and rexistccounting
practices at the enterprise.

QA / QC procedures (to be)
applied

QA / QC is assured by regular calibration of meeswnt
equipment of fuel consumption and its net caloriglue in
accordance with the recommendations of manufactaner high
accuracy level of measurement equipment.

Any comment

Data / Parameter

EFCOE, RG, y

-

Data unit tonne Cé@/ GJ

Description Greenhouse gases emission factor fmbastion of refinery gas i
the yeary

Time of Parameter is monitored during the crediting period

Source of data (to be) used

Calculated based odéateeon chemical composition defined
the chromatographic system

by

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

For ex-ante calculations carbon content factor &hylene,
propylene, butylene, butadiene and other petrolegeses o
hydrocarbon gases, except natural gas for refinegustry
according to the National inventory of anthropogegtinissions by
sources and removals by sinks of greenhouse gasgkraine in
1990-2010 was used. See Section E.

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

The choice of data is based on the standardise@gprbved value

and thus assumed as conservative.

QA / QC procedures (to be)
applied

Any comment

Carbon emission factor for ethylenepglene, butylene, butadier
and other petroleum gases or hydrocarbon gasesptenatural ga
for refinery industry (refinery gas) (in kg of C mp&J) was
converted to greenhouse gases emission factasr{ires of CQper
GJ) based on the ratio of carbon dioxide and carbolar masse
(according to step 6 on Page 1.8 of the Work bddkdule
"Energy" of the Revised 1996 IPCC Guidelines fortidtzal
Greenhouse Gas Inventories) by multiplying by 44h@ dividing
on 1000.

ne

1"}

UJ

Data / Parameter EFco: rro.y

Data unit tonne C/ GJ

Description Greenhouse gases emission factor fobuostion of residual fuel o
in the yeary

Time of Parameter is monitored during the crediting period
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Source of data (to be) used

National inventory ofh@pogenic emissions by sources and
removals by sinks of greenhouse gases in Ukraine

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

For ex-ante calculations carbon content factorHeavy residual
fuel oils for refinery industry according to the tiéamal inventory of
anthropogenic emissions by sources and removalsitis of
greenhouse gases in Ukraine in 1990-2010 was 8sedSection E|

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

The choice of data is based on the standardise@gprbved value
and thus assumed as conservative.

QA / QC procedures (to be)
applied

Any comment

1°2}

Carbon emission factor for residual fik(in kg of C per GJ) was
converted to greenhouse gases emission factar(ites of C@per
GJ) based on the ratio of carbon dioxide and carbolar masse
(according to step 6 on Page 1.8 of the Work bddkdule
"Energy" of the Revised 1996 IPCC Guidelines fortit\zal
Greenhouse Gas Inventories) by multiplying by 44dthd dividing
on 1000.

U

Data / Parameter OXIDrgy

Data unit %

Description Carbon oxidation factor for combustaimefinery gas in yeay
Time of Parameter is monitored during the crediting period

Source of data (to be) used

National inventory ofh@pogenic emissions by sources and

removals by sinks of greenhouse gases in Ukraine.

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

See Section E.

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

The choice of data is based on the standardise@gprbved value
and thus assumed as conservative.

QA / QC procedures (to be)
applied

Any comment

Data / Parameter OXIDgroy

Data unit %

Description Carbon oxidation factor for combustanesidual fuel oil in yeay
Time of Parameter is monitored during the crediting period

Source of data (to be) used

National inventory ofh@pogenic emissions by sources and

removals by sinks of greenhouse gases in Ukraine.

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

See Section E.

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

The choice of data is based on the standardise@pgmabved value
and thus assumed as conservative.
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procedures (to be) applied

QA / QC procedures (to be)
applied

Any comment

Data / Parameter FCra,

Data unit tonnes

Description Amount of refinery gas that was comedstiuring yeary in the
furnaces of the AVD unit

Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Report on consumptioth® coal equivalent and natural fu
prepared based on diaphragm data.

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

See Section E.

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

The source of information has been chosen accorttinghe
procedures established at the enterprise and rexistccounting
practices at the enterprise.

QA / QC procedures (to be)
applied

Refinery gas consumption metering equipment will dadibrated
regularly in accordance with producer requiremeantd nationa
regulations.

Any comment

Data / Parameter FCrro,

Data unit tonnes

Description Amount of residual fuel oil that waswausted during yearin the
furnaces of the AVD unit

Time of Parameter is monitored during the crediting period.

Source of data (to be) used

Report on consumptioth® coal equivalent and natural fu
prepared based on data of basis weight gauges.

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

See Section E.

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

The source of information has been chosen accorttinghe
procedures established at the enterprise and rexistccounting
practices at the enterprise.

QA / QC procedures (to be)
applied

Residual fuel oil metering equipment will be caditad regularly in
accordance with producer requirements and natiegailations.

Any comment

Data / Parameter NCVka,

Data unit GJ/tonne

Description Net caloric value of refinery gas comsted during yeay in the
furnaces of the AVD unit

Time of Parameter is monitored during the credipegod
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Source of data (to be) used

Data provided by thetr@ePlant's Laboratory in the Form pf

Reference on definition of the density, calorifialue and
component compaosition of the refinery gases.

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

See Section E.

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

Conservative. Data will obtained from the measur@sieat
accredited laboratory of the Odessa refinery. Tloeirce of
information has been chosen according to the proesd

established at the enterprise and existing acauyiptiactices at the

enterprise.

QA / QC procedures (to be)
applied

QA / QC is assured by regular calibration of measumt
equipment in accordance with the recommendations
manufacturer and high accuracy level of measureemumpment.

Any comment

Data / Parameter NC\kro,

Data unit GJ/tonne

Description Net caloric value of residual fuel cdimbusted during yearin the
furnaces of the AVD unit

Time of Parameter is monitored during the crediting period

Source of data (to be) used

Data provided by th&r@lePlant's Laboratory and aggregated
Report on consumption of the coal equivalent aridrabfuel.

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

See Section E.

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

Conservative. Data will be obtained from the measents a
accredited laboratory of the Odessa refinery. Tloerce of
information has been chosen according to the proesd

established at the enterprise and existing acauyptiactices at the

enterprise.

QA / QC procedures (to be)
applied

QA / QC is assured by regular calibration of meeswnt
equipment in accordance with the recommendations
manufacturer and high accuracy level of measureemumpment.

Any comment

of

of

There are also established procedures of monitorawdlecting, and archiving of data on the
environmental impacts of the project, namely ernissiof pollutants into the atmospheric air. The
control on the compliance with the maximum pernbiesemission of the polluting substances into the
atmospheric air is carried out by the certifiedol@tory of environmental protection.

Besides, the enterprise files reports by the fathgvofficial statistical forms:

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

- 2-tp (water resourced)ata on water usewhich presents information on consumption of wate
from natural sources, discharge of waste water, @rent of pollutants in it, capacity of

treatment facilities, etc.;
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- 2-tp (waste)Data on formation, use, neutralization, transpoidat and placement of industrial
and household wastevhich presents the annual balance of waste floywwaste types and
hazard classes.

Data are monitored with compliance to Law of Ukeat®n metrology and metrological activities’.

D.3.  Quality control (QC) and quality assurance (QA procedures undertaken for data
monitored:

Data Uncertainty level off Explain QA/QC procedures planned for these dataj or
data (high / why such procedures are not necessary.
medium / low)

Py low Devices used: diaphragm FQIR 3501. Accuracy dlass
index — 0.5. Metering equipment is calibrated opee
year.

FCray low Devices used: diaphragm FQIR4313,4303,304.

Accuracy class index — 0.5. Metering equipment is
calibrated once per year.
FCrroy low Devices used: basis weight gauges FQIR
4321/1,4321/2. Accuracy class index — 0.15 of mass.
Metering equipment is calibrated once per 3 years.
NCVge,y low Net caloric value is defined at the central pfant'
laboratory accredited according to the current law.
Refinery gas net caloric value is determined based
the component composition defined by the

chromatographic system CVET 800 according to|the
standards GOST 10679 and GOST 14920. Metering
equipment is calibrated once per year.
NCVgeo,y low Net caloric value is defined at the central pfant'
laboratory accredited according to the current law.
Calorimeter IKA C 2000 operating in the isotherm

mode measures residual fuel oil high caloric value,
base on which low net caloric value is calculated
according to the Standard GOST 21261-91, 10679-79
and GOST 22667-82.
EFcozre low Refinery gas emission factor is to be calculateseda
on the data on refinery gas carbon content defimed
the chromatographic system CVET 800 according to
the standards GOST 10679 and GOST 14920. Metering
equipment is calibrated once per year.

All measurement equipment is calibrated accordingational regulations. Besides, quality contral an
quality assurance procedures for data monitorechssared by the general quality management system
(ISO 9001-2008 valid from 30.04.2002) enforced ta enterprise and certified by the independent
certification entity. Environmental management sgstiISO 14001:2004 is also introduced at the
Enterprise from 02.09.2010.

D.4. Brief description of the operational and managment structure that will be applied in

All necessary data will be collected by existingpaiements of PJSC "LUKOIL-ODESSA REFINERY"
and the reports will be prepared by the Head of @D unit according to the monitoring system
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described in Section D.1. Collection of informati@guired for calculations of reductions of gream®
gases emissions as a result of project implementatill be performed in accordance with procedures
established at the enterprise. Data will be stéamedperational journals of CDU-AVD unit, and in the
relevant electronic databases. The official resiptesor monitoring of greenhouse gases emission
reductions is the Head of ecology and environmentahitoring department of PJSC "LUKOIL-
ODESSA REFINERY". Calculations of greenhouse enisseductions will be prepared by LLC ‘KT-
Energy’, Kyiv.

Head of ecology and environmental monitoring
department

f

Head of CDU-AVD unit

T

I—}{ Automated control system and paper sheﬁ

Fuel consumption and oil refining Fuel's net caloric value
volumes —
Production and technical report on
the processing of raw materials

T T

CDU-AVD unit, Central plant'
including its furnaces laboraton

Fig. D-4.1 The scheme of established monitoring sgm.

All obtained data is being store in paper formtfoee years and in electronic control system fdeast
2 years after the end of the crediting period erlést transfer of ERUs.

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

Date: 16/07/2012

The information about the organisation, which hetaldished the monitoring plan and developed ptojec
design documentation, is presented below.

LLC ‘KT-Energy’ (registered in Ukraine)

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

Tel/Fax. + (38 044) 493 83 32, info@kt-energy.cam.u
Kyryl Tomlyak, Director

ktomlyak@kt-energy.com.ua

+38 (044) 493 83 32

LLC ‘KT-Energy’ is not a project participatisted in annex 1.
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\ SECTION E. Estimation of greenhouse gas emissiondactions |

\ E.1. Estimated projectemissions and formulae used in the estimation: |

The following assumptions were considered durifgutation of project emissions:

- shares of fuel consumption, as well as fuel's akdric value were considered equal in project and
baseline scenarios;

- oil refining volumes were considered equal botpriject and baseline scenarios;

- for the period of 2008-2010 the actual productiatadwere used; for the years 2011-2012
production volumes were considered to be equal zsrin 2011 Odessa Refinery did not perform
oil refining due to objective reasons related tarket conditions and also the oil refining isn't
planned for 2012; organic fuel combustion with exdpto the AVD unit, baseline greenhouse
gases emissions as well as project greenhouse gasesions for the years 2011-2012 were also
set to zero; for the years 2013-2020 productiommels were calculated as an average value for
the years 2008-2010.

Project greenhouse gases emissions are connedtedrganic fuel consumption for primary oil refigin
at the AVD unit and calculated according to théofwing formulae:

PE, = Z(FCi_y X NCV;y X EF¢oy, X OXID;y)  (5.0)
i

where,
PE, — project greenhouse gases emissions in ye&hre to organic fuel combustion at the AVD unit,
tonnes CQGe;
FCi,— amount of the organic fuel of the typgefinery gas, residual fuel oil) that was combdsiering
yeary in the furnaces of the AVD unit, tonnes, and namely
FCrsy — amount of refinery gas that was combusted dwyeayy in the furnaces of the AVD
unit, tonnes;
FCrro,y — amount of residual fuel oil that was combustedrd) yeary in the furnaces of the AVD
unit, tonnes;
NCV,y, — net caloric value of the fuel of the typgrefinery gas, residual fuel oil) that was combdste
during yeaty in the furnaces of the AVD unit, GJ/tonne, and nigme
NCVgs,y — net caloric value of refinery gas combusted rugeary in the furnaces of the AVD
unit, GJ/tonne;
NCVgeo,y — net caloric value of residual fuel oil combusthdaing yeary in the furnaces of the
AVD unit, GJ/tonne;
EFcoz,y — greenhouse gases emission factors for combustifuel typei (refinery gas, residual fuel
oil), that was combusted in the furnaces of the AWl in the yeay, tonnes C@e/ GJ. The following
emission factors were used:
EFcozrey— greenhouse gases emission factor for refinesycgenbustion in yeay, tonnes Cge/
GJ. The calculations were done using the carbotenbfactor for ethylene, propylene, butylene,
butadiene and other petroleum gases or hydrocaghees, except natural gas (refinery gas) for
refinery industry according to the National inveytof anthropogenic emissions by sources and
removals by sinks of greenhouse gases in Ukraii®@®-2010 (according to the talle?2.29. on
p. 458 for 2008, tablél 2.35. on p. 464 for 2009 and talble2.41. on p. 470 for 2010), that was
converted to greenhouse gases emission factor lmaséite ratio of carbon dioxide and carbon
molar masses (according to step 6 on Page 1.&dMdrk book, Module "Energy" of the Revised
1996 IPCC Guidelines for National Greenhouse Gegritories).
EFCOZ,RG,ZOOS: 0.0631 tonne§02/ GJ;
EFCOZ,RG,ZOOQ: 0.0631 tonne§02/ GJ;
EFCOZ,RG,2010_‘ 0.0631 tonne€ 0O, / GJ.
EFcozrroy — greenhouse gases emission factor for residealoilicombustion in yeay, tonnes
CO.e/ GJ. The calculations were done using the cacbaoient factor for heavy residual fuel oils
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for refinery industry according to the National @mtory of anthropogenic emissions by sources
and removals by sinks of greenhouse gases in Ukiiairl990-2010 (according to the talble
2.29. on p. 458 for 2008, table 2.35. on p. 464 for 2009 and table2.41. on p. 470 for 2010),
that was converted to greenhouse gases emissitor faased on the ratio of carbon dioxide and
carbon molar masses (according to step 6 on P&gef the Work book, Module "Energy" of the
Revised 1996 IPCC Guidelines for National Greenhdbas Inventories).

EFCOZ,RFO,2008: 0.0774 tonne€0, / GJ,

EFCOZ,RFO,2009: 0.0774 tonne€0, / GJ,

EFCOZ,RFO,ZOlO: 0.0774 tonne€02/ GJ.

OXID;, — carbon oxidation factor for combustion of fugde i (refinery gas, residual fuel oil) in yegr
The following oxidation factors were used:

OXID grgy — carbon oxidation factor for combustion of refijngas in yeay.
The calculations were done using the carbon oxidatactor for the combustion of ethylene,
propylene, butylene, butadiene and other petrolgases or hydrocarbon gases, except natural gas
(hereinafter — refinery gas) for refinery industaccording to the National inventory of
anthropogenic emissions by sources and removalsirig of greenhouse gases in Ukraine in
1990-2010 (according to the talle2.30. on p. 459 for 2008, takble2.36. on p. 465 for 2009
and tabld1 2.42. on p. 471 for 2010).

OXIDRG,ZOOS_ 0.995;

OXIDRG,ZOOQ_ 0.995;

OXIDRgg 2010 — 0.995.
OXID gro,y — carbon oxidation factor for combustion of residiwel oil in yeary.
The calculations were done using the carbon oxiddtctor for the combustion of heavy residual
fuel oils for refinery industry according to the tidmal inventory of anthropogenic emissions by
sources and removals by sinks of greenhouse gaséigaine in 1990-2010 (according to the table
11 2.30. on p. 459 for 2008, talile2.36. on p. 465 for 2009 and table2.42. on p. 471 for 2010).

OXIDgeo,2008— 0.99;

OXIDgro,2009— 0.99;

OXIDRFO,ZOlO_ 099

Project emissions have been estimated on the tiadéga that is presented in the table below.

Table E.1.-1. Data used for estimation of projectraissions

Year Refin(_ery gas Residuc_al fuel oil Refinery gas Residual fuel oil
combustion, tonnes combustion, tonnes NCV, GJ/tonne | NCV, GJ/tonne
2008 12 304 15 202 46.31 40.45
2009 14 224 12 632 45.43 40.45
2010 11 010 8 088 45.72 40.45
2011 - - - -
2012 - - - -
2013 12 513 11 974 45.82 40.45
2014 12 513 11 974 45.82 40.45
2015 12 513 11 974 45.82 40.45
2016 12 513 11 974 45.82 40.45
2017 12 513 11 974 45.82 40.45
2018 12 513 11 974 45.82 40.45
2019 12 513 11 974 45.82 40.45
2020 12 513 11 974 45.82 40.45
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Annual data (on fuel consumption and its NCV) fioe tyears 2008-2010 used in the table above have
been provided by the enterprise according to thbnieal reports. The same parameters for the years
2013-2020 were considered equal to the averag@G#-2010.

Estimated project emissions within the project lolaum for the period 2008-2020 are presented ie taddbw.

Table E.1.-2. Project emissions

Project emissions due to Project emissions due to : o
. . , : , Total project emissions,

Year refinery gas combustion, | residual fuel oil combustion fonnesCo,

tonnesxCO,. tonnesCO,. ¢
2008 35754 47 095 82 849
2009 40 549 39133 79 682
2010 31589 25 056 56 645
2011 - - -
2012 - - —
2013 35964 37 095 73 059
2014 35 964 37 095 73 059
2015 35964 37 095 73 059
2016 35964 37 095 73 059
2017 35964 37 095 73 059
2018 35 964 37 095 73 059
2019 35 964 37 095 73 059
2020 35 964 37 095 73 059

Thus, total project emissions during the period&R012 will be 219 176 tonnes GOTotal project
emissions during the period 2013-2020 will be 582 tbnnes Cg.

\ E.2. Estimated leakageand formulae used in the estimation, if applicable |

No leakage is expected during the project activity.

|E3. SumofE.l and E.2.; |

Due to the fact that no leakage is expected duhiagroject activity the sum of E.1 and E.2 eqials

E.4. Estimated baselineemissions and formulae used in the estimation: |

Baseline greenhouse gases emissions are connedtednganic fuel consumption for primary oil
refining at the AVD unit:

BE, = SFCgg, X P, X Z(Shi,y X EF5,y X 0XID;,)  (6.0)
i

where,

BE, — baseline greenhouse gases emissions inyydae to organic fuel combustion at the AVD unit,
tonnes CGe.

SFCgs. — baseline specific indicator of fuel consumption dil refining at the AVD unit, GJ/tonne. The
parameter was estimated ex-ante according to theufa below based on the data of the fuel
consumption and oil refining during four years efthe implementation of the modernization measures
at AVD unit.
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Py — oil refining at the AVD unit in yeay, tonnes. Oil refining volumes are considered taeqeal in
project and baseline scenarios and will be monitahering the crediting period to calculate emission
reduction units.
Sh,—share of fuel type (refinery gas, residual fuel oil) in the total Fe@nsumption by the furnaces of
the AVD unit in the yeay. Shares of fuel are considered equal in the prejed baseline scenarios and
are to be monitored during the crediting period caculate emission reduction units. Activities
concerning AVD unit modernization do not affect th&o of different fuels combustion. Applied shgare
of the fuel:

Shre,y — share of refinery gas in the total fuel consuampby the furnaces of the AVD unit in the

yeary.
Shreoy — share of residual fuel oil in the total fuel comgption by the furnaces of the AVD unit
in the yea.

EFcozy — greenhouse gases emission factors for combustifuel typei (refinery gas, residual fuel
oil), that was combusted in the furnaces of the AWl in the yeay, tonnes C@e/ GJ. The following
emission factors were used:
EFcozrey— greenhouse gases emission factor for refinesycgenbustion in yeay, tonnes Cge/
GJ. The calculations were done using the carbotenbfactor for ethylene, propylene, butylene,
butadiene and other petroleum gases or hydrocaghses, except natural gas (refinery gas) for
refinery industry according to the National invegtof anthropogenic emissions by sources and
removals by sinks of greenhouse gases in Ukraii®9®-2010 (according to the talle2.29. on
p. 458 for 2008, tablél 2.35. on p. 464 for 2009 and talble2.41. on p. 470 for 2010), that was
converted to greenhouse gases emission factor lmaséie ratio of carbon dioxide and carbon
molar masses (according to step 6 on Page 1.&altirk book, Module "Energy" of the Revised
1996 IPCC Guidelines for National Greenhouse Gesritories).
EFCOZ,RG,2008__ 0.0631 tonne€0O, / GJ,
EFCOZ,RG,ZOOQ: 0.0631 tonne§02/ GJ;
EFCOZ,RG,ZOlO: 0.0631 tonne€02/ GJ.
EFcozrr0y — greenhouse gases emission factor for residealoilicombustion in yeay, tonnes
CO.e/ GJ. The calculations were done using the cacbaoient factor for heavy residual fuel oils
for refinery industry according to the National émiory of anthropogenic emissions by sources
and removals by sinks of greenhouse gases in Ukiiairf990-2010 (according to the talble
2.29. on p. 458 for 2008, tablé 2.35. on p. 464 for 2009 and table2.41. on p. 470 for 2010),
that was converted to greenhouse gases emissitor fzased on the ratio of carbon dioxide and
carbon molar masses (according to step 6 on P&gef the Work book, Module "Energy" of the
Revised 1996 IPCC Guidelines for National Greenadbas Inventories).
EFCOZ,RFO,ZOOS: 0.0774 tonne§02/ GJ;
EFCOZ,RFO,ZOOQ: 0.0774 tonne§02/ GJ;
EFCOZ,RFO,ZOlO__ 0.0774 tonne€ 0O, / GJ.
OXID,, — carbon oxidation factor for combustion of fugde i (refinery gas, residual fuel oil) in yegr
The following oxidation factors were used:
OXID gg,y — carbon oxidation factor for combustion of refingas in yeay.
The calculations were done using the carbon oxidatactor for the combustion of ethylene,
propylene, butylene, butadiene and other petrolgases or hydrocarbon gases, except natural gas
(hereinafter — refinery gas) for refinery industaccording to the National inventory of
anthropogenic emissions by sources and removalsirig of greenhouse gases in Ukraine in
1990-2010 (according to the tallle2.30. on p. 459 for 2008, table2.36. on p. 465 for 2009
and tabldT 2.42. on p. 471 for 2010).
OXIDRG'ZO()g— 0.995;
OXIDRG'ZO()g— 0.995;
OXIDRG,ZOlO - 0995
OXID gro,y — carbon oxidation factor for combustion of residiwel oil in yeaty.
The calculations were done using the carbon oxidégactor for the combustion of heavy residual
fuel oils for refinery industry according to the tidmal inventory of anthropogenic emissions by
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sources and removals by sinks of greenhouse gasdigaine in 1990-2010 (according to the table
I12.30. on p. 459 for 2008, talile2.36. on p. 465 for 2009 and table2.42. on p. 471 for 2010).
OXIDgeo,2008— 0.99;
OXIDgro,2009— 0.99;
OXIDgro 2010 — 0.99.

Baseline specific indicator of fuel consumption @k refining at the AVD unit was estimated on the
basis of the actual data on the combustion ofypkd of fuel in the furnaces of the AVD unit durifg
years before the project implementation (2000-20Baseline specific indicator of fuel consumption f
oil refining was estimated according to the follogiformula:

FC X NCV, + FC X NCV,
SFCpg, = (Z( RG,y RG,y RFO,y RFo,y) )/4 (7.0)

P.
y y

where:

FCrasy FCrroy — Organic fuel (refinery gas and residual fuel oéspectively), that was combusted
during yeay in the furnaces of the AVD unit, tonnes.

Py~ oil refined at the AVD unit during yeat tonnes.

NCVgsy NCVgeo, — net caloric value of the fuel — refinery gas aedidual fuel oil, respectively — that was
combusted during yegiin the furnaces of the AVD unit, GJ/tonne.

The baseline specific indicator of fuel consumptguials 0.872 GJ/tonne.
Baseline emissions were estimated according tddkeethat is presented in the table below. Datd unse
the table (shares of the fuel types combusted etAMD unit) are calculated based on data of fuel

consumption and its NCV presented in section Ecbrating to following formulas:

FCrgy X NCVige,y

Shrey = (FCrg,y % NCVggy + FCrroy % NCVgroy) (8.0)
SRRFOY = (F gy ¥ ;CCSFOJ: JIFVC(': VRmi NCV ©.0)
RG)y RG)y RFO)y RFO,y)
Table E.4.-1. Data used for estimation of baselir@missions
Year S _ Share of refinery gas in the Share of residual fuel oil in
Qil refining at AVD unit, | 415 fuel consumption by the the total fuel consumption by
tonnes furnaces of the AVD unit | the furnaces of the AVD unit

2008 2 041 825 0.481 0.519

2009 2 051 636 0.558 0.442

2010 1 448 377 0.606 0.394

2011 — - —

2012 — - -

2013 1847 279 0.549 0.451

2014 1847 279 0.549 0.451

2015 1847 279 0.549 0.451

2016 1 847 279 0.549 0.451

2017 1847 279 0.549 0.451

2018 1847 279 0.549 0.451

2019 1847 279 0.549 0.451

2020 1847 279 0.549 0.451
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Estimated baseline emissions for the period of are presented in table below.

Table E.4.-2. Baseline emissions

Baseline emissions due tp Baseline emissions due to . .

Year refinery gas combustion,| residual fuel oil combustion Total tt)asellne emissions,

tonnes CQ tonnes CQ oNNesCOz
2008 53 736 70 779 124 515
2009 62 692 60 503 123 195
2010 48 036 38102 86 138
2011 — - -
2012 - - -
2013 54 821 56 462 111 283
2014 54 821 56 462 111 283
2015 54 821 56 462 111 283
2016 54 821 56 462 111 283
2017 54 821 56 462 111 283
2018 54 821 56 462 111 283
2019 54 821 56 462 111 283
2020 54 821 56 462 111 283

Thus, total baseline emissions during the peric@B2ZZ012 will be 333 848 tonnes gOTotal baseline
emissions during the period 2013-2020 will be 888 tbnnes CQ.

E.5.

Difference between E.4. and E.3. representiriigje emission reductions of the project

Reductions of anthropogenic emissions by sourcegreénhouse gases (GHGs) generated by joint
implementation (JI) projects are estimated/calealaby comparing the quantified anthropogenic
emissions by sources within the project boundaryh baseline scenario with those in the project
scenario.

Table E.5.-1. Emission reductions

Year Emission reductions, tonnes £0
2008 41 666
2009 43 513
2010 29 493
2011 -
2012 -
2013 38 224
2014 38 224
2015 38 224
2016 38 224
2017 38 224
2018 38 224
2019 38 224
2020 38 224
Total 420 464
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E.6.  Table providing values obtained when applyinformulae above:

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

2008 82 849 0 124 515 41 666

2009 79 682 0 123 195 43 513

2010 56 645 0 86 138 29 493

2011 — - - -

2012 — - - -

Subtotal over the periog

of 2008-2012 (tonnes of 219176 0 333 848 114 672

CGO, equivalent)

2013 73 059 0 111 283 38 224

2014 73 059 0 111 283 38 224

2015 73 059 0 111 283 38 224

2016 73 059 0 111 283 38 224

2017 73 059 0 111 283 38 224

2018 73 059 0 111 283 38 224

2019 73 059 0 111 283 38 224

2020 73 059 0 111 283 38 224

Subtotal over the period

of 2013-2020 (tonnes of 584 472 0 890 264 305 792

CO, equivalent)

Total over the period of

2008-2020 (tonnes of 803 648 0 1224112 420 464

CO, equivalent)
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[SECTION F. Environmental impacts |

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

The project will have positive impact on the enmiment due to reduction of organic fuel combustion i
the furnaces of AVD unit.

The proposed joint implementation project will ledmore efficient utilization of organic fuel fail
refining and lowering atmospheric air pollution.

The sources of harmful emissions to the atmospbietiee AVD unit are chimneys of the furnaces and
partly leakages of the technological equipment.

Residual fuel oil, one of the most significant fusgl the primary oil refining is the biggest soufe
emissions. Owing to the operation of the AVD uhg following polluting substances are emitted ia th
atmosphere:

e Hydrocarbons limiting C1-C5 (37% of the emittedlptants);

* Benzene (0.04%);

e Toluene (0.02%);

« Xylene (0.01%);

« Hydrogen sulphide (0.03%);

« Carbon oxide (39%);

« Nitrogen oxides (7%);

* Methane (13%);

« Sulphurous and sulphur anhydride (3.6%);

< And other solid and gaseous products of incommetebustion of gases.

Mentioned polluting substances are affecting tlesgstems of the region and human health. Decrdase o
fuel consumption as a result of operation efficieimprovements at Odessa Refinery will lead to
improvements of ecological situation in the region.

The project does not have significant impact ortibiand water mediums as well as any transboundary
environmental impact. In general, project realativill have positive environmental impact.

Reduction of greenhouse gases emissions duringethed 2008-2012 will reach 114 672 tonm&3,,.
and during the period 2008-2020 greenhouse gasissiens will be reduced by 420 464 tonne€ 6k..

Project activity is in consistence with all mandgtiaws and regulations. The Odessa Refinery ojperat
is in line with the following regulations: Law ofddhine ‘On atmospheric air protection’, Sanitary
Regulations and Norms 4946-89 ‘Sanitary regulatmmatmospheric air protection’, etc.

The Ministry of Environmental protection of Ukraihes issued an Allowance for emissions of polluting
substances into the atmospheric air by stationayces at 24.06.2009, which will remain valid till
24.06.2014 and foresees amounts and pollutantseeiwithin the project boundaries.

Environmental impact assessment regarding the mimdion of the AVD unit and its furnaces
replacement has been prepared by the Company Bodtacand approved by LUKOIL responsible
bodies on 05.09.2066

4 Reconstruction of the CDU-AVD unit. Environmenitapact assessment (EIA). Volume 8. Odessa — 2006.
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Statement of environmental effects of the activitgs been published in environmental impact
assessment of the project (volume 8, pp. 99-11tEdda5.09.2006. Positive conclusion #1815/03-06-09
of the state environmental expertise of the dedailesign of the project has been approved by taee St
environmental administration in Odessa region 08%22007.

There is an environmental management systems |8$0:2008 “Quality management system” and I1SO

14001:2004 “Environmental management system” intced at the enterprise. They are certified by

independent authority and theirs proper operatrednfirmed by the certification body. Thus, the

environmental policy and objectives which take iatewount legal requirements and other requirements
as well as information about significant environta¢raspects is established and functioning at the
enterprise.

F.2.  If environmental impacts are considered signi€ant by the project participants or the

Total environmental impacts of project scenaricomparison with baseline scenario will be positive.

Environmental impacts of the project are controliethin general environmental reporting procedures
according to national legislation using the follagistatistical forms:

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

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

- 2-tp (waste)Data on formation, use, neutralization, transpoitat and placement of industrial

and household wastevhich presents the annual balance of waste flowwaste types and
hazard classes.
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| SECTION G. Stakeholders comments |

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

No stakeholder consultation process for the Jlgutsjis required by the Host Party. Stakeholders
comments will be collected during the time of tRISD publication during the determination procedure.

Positive conclusion of the state environmental eigeeof the detailed design of the project of 8D

reconstruction has been approved by the Statercamuental administration in Odessa region on
22.05.2007.
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Organisation:

PJSC "LUKOIL-ODESSA REFINERY"

Street/P.O.Box:

Shkodova gora

Building: 1/1

City: Odessa

State/Region: Odessa

Postal code: 65041

Country: Ukraine

Phone: +38(048) 366-003

Fax: +38(048) 366-205

E-mail:

URL: http://lukoil.ua/ukr/company/onpz

Represented by:

Title: Head of the Department of Ecology and Enwmental Monitoring
Salutation:

Last name: Matvieva

Middle name:

First name: Ludmila

Department:

Phone (direct):

+38(048) 366-118

Fax (direct):

+38(048) 366-205

Mobile:

Direct e-mail: LMatveeva@luk-odnpz.com
Organization: LITASCO SA
Street/P.O.Box: rue du Conseil General
Building: 9

City: Geneva

State/Region:

Postfix/ZIP: 1205

Country: Switzerland

Telephone: +41 22 705 20 00

FAX: +41 22 705 20 01
E-Mail:

URL: http://www.litasco.com/

Represented by:

Title: Emissions Trader
Salutation: Mr.

Last Name: da Silva

Middle Name:

First Name: Nelson
Department:

Mobile:

Direct FAX:

Direct tel: +41 22 705 2411

Personal E-Mail:

NDASILVA@Ilitasco.ch trader
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Annex 2
FINANCIAL PLAN
The information on project financing plan is praatin the table below.
Table 1. Project investment (UAH without VAT)
Year 2003 2004 2005 2006 2007 2008 Total
. Total 5886 363| 18 873 23017 635577 21 773 123 65 706 316 348 649 130 223 257
investment

The project investments have been provided by réditcrecourses described in table below.

Table 2. Project funding sources (UAH without VAT)

Modernization activit Credit resources, | Interest rate, Crediting
y UAH % period, years
Credit agreement #1 5 886 363 18% in UAH 1
Credit agreement #2 29 373 230 18% in UAH 2
Credit agreement #3 94 963 661 Libor +4 5
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