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\ SECTION A. General description of the project |

\ A.l. Title of the project: |

Greenhouse gases emissions reduction due to mpdeéon of production facilities at LLC
“Karpatnaftohim”

Project pertains to the sectoral scogn@&rgy demandGroup |.
JI PDD version number: 2.2

Data of Completion: 29 of November, 2012

A.2.  Description of the project

Situation before project implementation

Before project implementation LLC “Karpatnaftohiméed diaphragm cell technology for caustic soda
production and generated hydrogen has mostly basdfwithout useful utilization of energy.

Baseline scenario

Baseline scenario foresees continuation of preljoexisting practice of using diaphragm cell
technology for caustic soda production and flaohgydrogen without useful utilization of energy.

Purpose of the project

Project foresees greenhouse gases emissions mddcike to modernization of caustic soda production
process and implementation of energy efficiency suess leading to decrease of specific energy
resources consumption.

Project scenario

Project scenario foresees modernization of caustida production facilities by installing of new
production unit using modern membrane technology.

Brief project history

The decision about project implementation has bmede on 1% of November, 2005 taking into
account the possibility of attracting additionavéstment using Kyoto Protocol’s flexible mechanisms
Project implementation lasted during 2005-2010 #rel new chlorine and caustic soda production
facilities (membrane electrolysis unit or membrahectrolysis plant) have been put into operation at
11" of November, 2010.

Technical description of the project

Installed caustic soda production unit has the capaf 200 000 tonnes per year. Main installed
equipment includes 9 electrolysis units and 3 exatimn units. Besides, project allowed partial
substitution of natural gas for heat energy germrdiy hydrogen, which is a by-product of caustida
production process. Detailed technical descriptibtihe project is presented in Section A.4 below.
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Non technical project summary

Reduction of greenhouse gases emissions withipabential joint implementation project is achieved
due to introduction of modern energy-efficient teclogy of caustic soda production, which leads to
decrease in specific heat energy and electricibsamption for production needs of the enterprist an
allows partially substitution of natural gas by hygen.

Expected results of the project:

Project realization will help to achieve the folliog results:
- reduce energy resources (electricity and steanmguwoption for caustic soda production;
- utilise energy potential of hydrogen that has bgewviously wasted;
- reduce anthropogenic greenhouse gases emissions fhssil fuel combustion.

Please indicate if the

Party involved Legal entity project participant wishes to be
(as applicable) considered as
project participant
(Yes/No)

FL)Jakrrg/irﬁa' LLC “Karpatnaftohim” NoO

(Host Party)
Party B: LITASCO S.A. No

Switzerland

LLC “Karpatnaftohim” is a petrochemical enterprise located on the Weklkoaine and is a part of
LUKOIL group. Product range of Karpatnaftohim indg&s polyethylene, polyvinyl chloride, ethylene,
propylene, chlorine and caustic soda.

Entry number at Uniform State Register of Entegsignd Organizations of Ukraine — 33129683.
Economic activity types according to Ukrainian Giéisation for Economic Activities (KVED): 20.11
production of industrial gases; 20.13 productiorotifers basic non organic chemical products; 20.14
production of others basic organic chemical prostu20.16 production of plastic material in primary
moulds; 49.20 freight railway transportation; 71t@6hnical experiments and investigations.

LITASCO S.A. belongs and heads LITASCO Group — LUKOIL internagibtrading and supply
company. Main activity of the LITASCO SA considts marketing production of crude oil and
petroleum products in the markets outside of Ryugstduding sourcing and optimization the delivefy
crude oil to LUKOIL refineries outside of Russiadawof petroleum products to other LUKOIL
Companies. LITASCO S.A. is also involved in carbemissions reduction projects in Russian
Federation and Ukraine as a project participaiaiimt implementation projects.
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\ A.4.  Technical description of the_project |

\ A.4.1. Location of the project |

Project is being realized in Kalush, Ivano-Frankiwsgion, Ukraine.

Ukraine

Article 5 of the Kyoto Protocol requires ‘Annex arfHles to having in place, no later than 2007 ,ameti
systems for the estimation of greenhouse gas emisdy sources and removal by sinks.” National
Inventory System of Ukraine was created by Goveminigecision “Procedure of the Functioning
National System of the Estimation of AnthropogeBinissions by Sources and Removals by Sinks of
GHG not Controlled by the Montreal Protocol” (21@8, Ne554). According to Article 7 of the Kyoto
Protocol Ukraine have submitted annual greenhoaseiyentories on a regular basis. First National
Inventory report was submitted on"26f February, 2004. The last one was submitted35hof April,
2012. Ukraine has also submitted its Fifth NatidBammunication report on 2®&f December 2009.

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

Project is located in Ivano — Frankivsk region (Yées Ukraine).

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

Project is located in Kalush city, 4 Promyslova Str

Pic.1 Project area location.

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



@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 'E@;

Joint Implementation Supervisory Committee page 5

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

_ iy 49,08313, 24,31271 0
- BT RN
s [ o

\ :- f ..-'-.I- '- "'. T . - -\-:-':

2 Detailed location of project site

Pic.

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

Project activity foresees the replacement of diaghr cell technology with more energy efficient
membrane cell technology for caustic soda prodadbip construction membrane electrolysis unit with
the capacity of 200 thousand tonnes per annum (mewbrane electrolysis plant). The project is
initiated in order to optimize energy resource econgtion by the enterprise and to reduce greenhouse
gases emissions.

Caustic soda (sodium hydroxide, NaOH) is a reagesetd in the chemical industry, petrochemical
industry, paper manufacturing, textile manufactyriand other industries as well as in the color
metallurgical sector.

Before proposed project implementation caustic sadaLC “Karpatnaftohim” was produced using
diaphragm cell technology. Within this process s#ted brine (sodium chloride solution) enters the
anode compartment of the cell, where chlorine gaberated. The function of the diaphragm is to
separate the brine from the caustic solution atcétéode side, which is also where hydrogen gas is
released. Diaphragm cell technology supposes caotsmmof relatively high amounts of heat energy
and electricity and thus causes relatively highssions of greenhouse gases into the atmosphere.

The decision about project implementation has bmede on 1% of November, 2005 taking into
account the possibility of attracting additionaéstment using Kyoto Protocol’s flexible mechanisms
Project implementation lasted during 2005-2010 #mel new chlorine and caustic soda production
facilities (membrane electrolysis unit or membraectrolysis plant) have been put into operation at
11" of November, 2010. Implementation schedule ofptigect is presented below.
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Table A.4-1.Implementation schedule of the project

en

Year Implemented measures

2005 | The contract with the technology supplier (@t company UHDE) on the construction| of
membrane cell caustic soda production unit has biggred on 18 of December 2005.

2006 | Definition of the list of object for design wks. Design works have been started in June,
2006.

2007 | Design works. In May, 2007 agreement for qoietibn and assembling works has been
signed. Construction and assembling works havéestém August, 2007.

2008 | Construction and assembling works. Assemigfrejectrolysis units and other equipment.

2009 | Construction and assembling works. Assemlgfrejectrolysis units and other equipment.

2010 | Commissioning of the constructed objects. imgstf the technological stages of caustic
soda production by the specialists of UHDE compang confirmation of technological
readiness. Cleaning of technological pipes and neogical equipment. Testing and
calibration of automatic control systems and meaguequipment. Supply of raw materials
and chemicals for the start of operation. New dausbda production unit has be
commissioned on 1Mof November, 2010.

Within the framework of proposed project implemeiota the existed chlorine and caustic soda
production unit #2 with the capacity of 125 000rtes per annum has been taken out from operation at
the ' of August 2006 and the chlorine and caustic saddyztion unit #1 with the capacity of 66 000
tonnes per annum has been taken out from operatiofi' of June 2008 (both units were using
diaphragm cell technology).

20" = Clz + 2&
(This reaction happens

at the anode) R

Power Supply

Chigrine gas {Cl) Anode Cathode

Hydragen gas (Hi)

2H0 + 22" —» H: + 20H
(This reaction happens at the cathode)

Diluted caustic soda (NaOH)
and diluted brine
(H:0 & NaCl)

> 2> 2> >

Ay
Diluted brine Diluted caustic soda {NaOH)
{H:0 & NaCT) Permeable diaphragm and diluted brine (H:0 & NaC1)

Pic. 3. Diaphragm cell technology of caustic sodaduictior.

! Source: Euro Chlor. Available onlinefttp://www.eurochlor.org/media/7818/diaphragm_gadbcess.pdf
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The historical data on the production volumes amer@y consumption is provided in the table A.4-2
below.
Table A.4-2. Data on caustic soda production anelrgy consumption volumes.

Data 2004 | 2005 2006 2007 2008 Total

Production volumes, tonnes 117716| 100571 98320 53362 23033| 39300
Heat energy consumption, Gkal 395955| 352304 328499 | 169123 80005 1325886
Electricity consumption, MWh 362924 311012| 313572 | 176835 76881 124124

Specific electricity consumption, 3,083 | 3,092 3,189 3,314 3,338 3,158
MWh/tonne
Specific heat energy consumption,| 3,364 | 3,503 3,341 3,169 3,473 3,378
Gkal/tonne

Pic. 4. Caustic soda production unit based on meméitechnology.

New production facilities employ membrane cell walogy, which is significantly more energy
efficient. Production facility consists of a singkchnological line. In the electrolysis departmédmee
groups of bipolar electrolysis units with threeattelysis units in each are installed.

The technology is provided by the German companyDHHUHDE's scope of services included the
basic and detail engineering, supply of equipmert supervision of the erection and commissioning
work.

The technological process of caustic soda productimsists of the following stages:
Unloading, preparation and storage of sodium ctiénri

Saturation of the brine;

Sedimentation of the brine;

Brightening of the brine;

Filtration of the brine;

Fine purification of the brine;

Dechlorinating of anode solution;

Decomposing of chlorates;

Removal of sulphates;

©CoNoOA~WNE
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10. Electrolysis;

11. Cooling and drying of chlorine and deconcentratbsulphuric acid;
12. Compression of chlorine;

13. Deconcentration of caustic soda;

14. Storage and loading of caustic soda;

15. Cooling of hydrogen;

16. Compression and drying of hydrogen.

Sodium chloride is delivered to the enterprise &y and after unloading is transported by convdger
the grinding machine and further either to the ager or to saturators. In the saturators the sodium
chloride is diluted by weak sodium chloride solat&end demineralized water. Sodium chloride solution
with the concentration of about 300-310 gfdmfurther with the help of sodium carbonate aodism
alkali is being sedimented and significant parttted ions ofCef* ta Mg2+ are converted into not
soluble form

After several stages of filtration and purificatisodium chloride solution is heated up to 75°C and
transported to the electrolysis units. There agéedtrolysis unitdJHDE BM 2.7.

1 — frame of the electrolysis unit

2 — single element of the
electrolysis unit

3 — holding-down bolt

4 — collector of anode solution

5 — collector of cathode solution

6 — collecting channels

7 — outcoming pipes

8 — incoming pipes

Pic. 5. Scheme of the electrolysis WHDE BM 2.7.

In the electrolysis process a sodium chloride smiuts electrolytically decomposed to elemental
chlorine (in the anode compartment), and sodiunrdwide solution and elemental hydrogen (in the
cathode compartment). It differs from diaphragm t=thnology in that the solutions surrounding each
electrode are separated by a membrane rather thizaphragm. The membrane is very selective and
primarily allows the migration of sodium ions frahe anode chamber to the cathode chamber.

lon-selective membranes are produced from fluopolgmers with high molecular weight, which have
ionogenic groups in their structure (channels) eated with ions, which are capable to exchange with
the ions from the solutions that have the samegehdfor caustic soda production cathion selective
membranes with acid based ionogenic groups (i.eS©3Na, —COONa, — SO2Na) are used.
Membranes are developed in order to produce cattsmlution with the concentration of caustic soda
32%-NaOH under optimal production conditions. Miairifetime of the membrane is 4 years.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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Saturated brine (305 g/dnNaC1l) enters the anode compartment of the cellrevicllorine gas is
liberated. Since only sodium ions can pass thraibghmembrane to the cathode (brine cannot pass
through the membrane), the caustic soda (cell ezffjlucontains substantially less sodium chloride. N
salt removal capabilities are required as in ttaplkliagm cell process. As a result of the process) f
the anode compartment weak sodium chloride soliiaemoved and from the cathode compartment
hydrogen and 32% solution of caustic soda is rewholvarther, hydrogen is separated from the cathode
solution in a special separator and is directed toain collector of hydrogen. Cathode solution veith
temperature of 84-90°C is directed to a main ctileof cathode solution and then pumped for cooling
to the heat exchangers.

Chioring gas (Cl;) Hydroges gas (M)

2H:0 + 2 —p H: + 20H
{This reaction happens at the cathade)

°d

33% Coustic
03 (NaOH)

Depisted brne

Saturated brine
(H:0 & Naclh)

>
Bifluted bBrine I

(MsD & Nacl) Non-permenatle Diluted caustic sadn (NaOH)
N exchange membrans

20 = O + 22"
{This reacbon happens
at the anode)

33% Coustic 008 (NaOH)

30 Caustic
5003 (NaH)

Pic. 6. Membrane cell technology of caustic sodadpctiorf.

After the cooling solution of caustic soda is puchpge evaporation units, where the concentration of
caustic soda reaches 50%.

The process is taking place in three sequentigbaator units manufactured by Bertrams company
(Switzerland). Reverse-flow scheme of heating steaoh 32% solution of caustic soda supply allows
maximum utilization of heat energy of the solutidn.order to decrease the boiling temperature of
caustic soda solution two evaporator units are imgrknder vacuum conditions.

Further, caustic soda (solution of NaOH with tbeaentration of 50%) is directed to storage fdesit

Under full utilization of power for each 1000 amgérours of electric charge, which passes through th
electrolysis unit 1.323 kg of chlorine should bé&eased at the anode and 0.0376 kg of hydrogen and
1.492 kg of caustic soda should be released irodatcompartment. However, due to the fact that some
secondary reactions are taking place at the eketrand in the solution the real output of prodisctt

the level of 97-98% of theoretical output.

2 Source: Euro Chlor. Available onlinelgtp://www.eurochlor.org/media/7812/membrane cebcpss.pdf
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Main technical parameters of applied technologychiécal parameters of main technological

equipment, namely, electrolysis units and evapomathits) are presented in table below.

Table A.4-3. Main technical parameters of appliechinology

Name of the equipment: evaporation unit with fajlfilm Nel
permissible jacket temperature 1580 ©
permissible heating chamber pipe temperature a20°
permissible jacket pressure -0,5-1 kgffsm
permissible pipe pressure -0,5-1 kgffsm
heat exchange temperature 311 m
material stainless steel/ nickel
evaporation unit height 11400 mm
heating chamber height 6878 mm
separator diameter 2600 mm

Name of the equipment: evaporation unit with fajlfilm Ne2
permissible heating chamber pipe temperature 210°
permissible jacket pressure 1%0 °
permissible pipe pressure -1-3 kgffsm
heat exchange temperature -0,5-1 kgf/sm
material 193,2 m
evaporation unit height stainless steel/ nickel
heating chamber height 9908 mm
separator diameter 6723 mm
permissible heating chamber pipe temperature 1400 m

Name of the equipment: evaporation unit with falfilm Ne3
permissible heating chamber pipe temperature @50°
permissible jacket pressure 21D °
permissible pipe pressure -1-13,8 kgflsm
heat exchange temperature -1-3 kgf/sm
material 192,1 m
evaporation unit height stainless steel/ nickel
heating chamber height 9643 mm
separator diameter 6250 mm
permissible heating chamber pipe temperature 1080 m

Name of the equipment: membrane electrolysis @héicfrolysis of sodium chloride water solution
through ion exchanging membrane).

gquantity 9
length 12320 mm
height 2715 mm
width 2792 mm
active membrane surface area 2,72 m
number of single elements 136

Source of data: technical specification of the pmqént provided in the Temporary operating procecfre
the caustic soda production workshop using memhteaieiology

The consumption of electric energy during caustitasproduction using membrane technology is lower
than in diaphragm process of caustic soda produetim the amount of steam needed for concentration
of the caustic soda is relatively small. As a restiproject implementation electricity consumptioas

decreased from 3.158 MWh per tonne of producedticassda (average value for the years 2004-2008)

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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to 2.425 MWh per tonne of produced caustic sodagghan the results of operation in 2011), and heat
energy consumption has decreased from 3.374 Gkabpae of produced caustic soda (average value
for the years 2004-2008) to 0.699 Gkal per tonngrofluced caustic soda (based on the results of
operation in 2011).

Both in baseline and project scenario electrigtydaustic soda production is supplied from th@nat grid
of Ukraine, and heat energy for caustic soda ptaua form of steam — from the nearby natural fiyzsl
Kalush TPP.

Besides, project implementation has allowed usigdrdgen, being generated during caustic soda
production process, for covering energy demand hd enterprise (ethylene and polyethylene
production) by combusting it in fuel screen systehpyrogas pyrolysis, compression and separation
workshop proportionally substituting natural gasheTfuel screen system of pyrogas pyrolysis,
compression and separation workshop consists ofyheem of pipes and equipment, which combust
fuel gas (natural gas or hydrogen), namely: pyislgsens (F-0101, F-0201, F-0301, F-0401, F-0501, F
0601, F-0701, F-0801) and boiler hous€ 420/02. Before project realization, about 87% efierated
hydrogen has been flared without any utilizatiomesfulting energy, and energy demand of ethylede an
polyethylene production has been covered by natyaalonly. Within project realization the pipeline
from the caustic soda production unit to the pysoggrolysis, compression and separation workshop
fuel screen system was constructed allowing suibistit of natural gas with hydrogen.

The capacity of new caustic soda production faedliis 206 000 tonnes per annum. The plant can
operate with the capacity in the range of 40% &0@PA of the total production capacity.

The project uses the state-of-the-art technologdyichivis based on the latest scientific research and
development efforts, and will result in a signifitlg better performance than commonly used
technologies in the Host country. Besides, thenekdgyy is not likely to be substituted by other or
more efficient technologies within the project peri All the technological parameters of the project
equipment meet environment protection normativelireqnents. Due to the use of modern technology
project requires initial training of the personabantroduction of special instructions at the eptise,
namely: instruction on occupational safety and $iméety during caustic soda and chlorine produdipn
membrane technology, instruction on liquidation eshergency situationduring caustic soda and
chlorine production by membrane technolpgtc.

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

Greenhouse gases emissions reduction will be asthieuwe to lowering of specific heat energy and
electricity consumption for caustic soda productamd consequent reduction of fossil fuel combustion
for heat and electricity generation. Besides, gneese gases emissions reduction will be achieved du
to partial substitution of natural gas by hydrogémission reductions would not occur in the abserice
the proposed project as the project scenario igh®tnost financially attractive option for the jerct
owner as described in Section B within the finaharelysis. Besides, it has been confirmed thatgusi
of more energy intensive diaphragm cell technolfmyycaustic soda production is a common practice in
the region of project implementation. Moreover,io@l and/or sectoral policies and circumstances do
not oblige producers to switch the technology faustic soda production or reduce energy consumption
(see section B for details).

Taking into account prevailing practice and finahdvarriers described in details in Section B,sit i
concluded that emission reductions would not oattine absence of the proposed project.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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Only CGO, emissions connected with fossil fuel combustiod alectricity generation are included in the
project boundary and addressed in PDD, €rissions and NCGemissions were considered negligibly low

and were not taken into consideration. Detailedrifgifon of project boundaries is presented iniSads.

Years

16

Year Estimate of annual emission reductions
in tonnes of C@equivalent

2010 35371
2011 172 183
2012 294 375
Subtotalestimated emission reductions over the 501 929
period 2010-2012
(tonnes of CQequivalent)
Annual average of estimated emission reductions 231 660
over the first commitment period
(tonnes of C@equivalent)
2013 294 375
2014 294 375
2015 294 375
2016 294 375
2017 294 375
2018 294 375
2019 294 375
2020 294 375
2021 294 375
2022 294 375
2023 294 375
2024 294 375
2025 294 375
Subtotalestimated emission reductions over the 3826875
period 2013-2025
(tonnes of CQequivalent)
Total estimated emission reductions over [the 4 328 804
crediting period
(tonnes of CQequivalent)
Annual average of estimated emission reductions 285 416

(tonnes of CQequivalent)
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[ A5.  Project approval by the Parties involved |

The substantiating materials of the project havenbsubmitted for review of the State Environmental
Investment Agency of Ukraine. The State Environrakimvestment Agency of Ukraine has issued a
Letter of Endorsement #3412/23/7 datef @8BNovember, 2012 for the project providing itgpart for
further development of proposed joint implementagooject.

In accordance with the “Requirements for the Joimtlementation Projects Preparation” approved by
National Environmental Investment Agency of Ukra{@der #33 from 25 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 determinatieport of the proposed project along with project
design documentation and the copy of Letter of Eselment. Therefore, the final PDD will be sent
along with the final determination report to that8tEnvironmental Investment Agency of Ukraine for
receiving of the Letter of Approval, which usuallyexpected within 30 days after PDD submission.

The project has received a Letter of Approval frdesignated focal point of Switzerland (Federal
Office for the Environment (FOEN)) on ©®f November, 2012.

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

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

The baseline scenario has been established indwrt® with Appendix B of the JI Guidelines and in
accordance with the Guidance on Criteria for BageSetting and Monitoring (version*3)y the JISC.

The Guidance on Criteria for Baseline Setting ammhitdring (version 3)established by the JISC stat@e
baseline for a JI project is the scenario that @ably represents the anthropogenic emissions trgss or
anthropogenic removals by sinks of GHGs that wouatdlr in the absence of the proposed project.’

Taking into account guidelines mentioned abovegmtoparticipants 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.

Analysis of alternatives for the project activity

Identifying and listing of the plausible future segios has been accomplished on the basis of
conservative assumptions, taking into account ealevnational and/or sectoral policies and
circumstances, such as sectoral reform initiatilesal fuel availability and the economic situation
the project sector. Therefore, project participamtentified the following possible alternative sagos
to project implementation:

» Continuation of previously existed practice of ¢amusoda production using diaphragm cell technglogy

» Implementation of the project activity without bgiregistered as a JI project
» Introduction of mercury technology for caustic sedaduction.

Alternative 1. Continuation of previously existedgtice of caustic soda production using diaphragm
cell technology

Before proposed project implementation caustic sadalLC “Karpatnaftohim” was produced using
diaphragm cell technology. LLC “Karpatnaftohim” epted two caustic sogaoducingunits — chlorine
and caustic soda plants (further CCS-1 and CC8+#).CCS-1 has been commissioned in 1973 and had
a capacity of 66 000 tonnes of caustic spelayear and CCS-2 has been commissioned in 198Baxh

a capacity of 125 000 tonnes of caustic goelayear Thus, the total capacity of caustic soda production
facilities was 191 000 tonnes per year. Both caugidaproducingunits could continue operation with
the repairing and maintenance works being undemtake

Caustic soda producing units — chlorine and caustida plants consists of different elements and
equipment and thus there is no specific exploitatifetime for the units. Both caustic soda prodigci
units could continue operation with the repairingd anaintenance works being undertaken. Regular
repairing and maintenance works include repairifiglectrolysis units, evaporative units, centrifuga
separators, compressors of chlorine and hydrogernwels as maintenance works at pumping,
compressing equipment and at different technoldgicis.

Moreover it is reportedthat even taken into account the inherent ecofbgidvantages of membrane

? http://ji.unfccc.int/Ref/Documents/Baseline_segtiand_monitoring.pdf
4 Same as above.

® Reference Document on Best Available Techniquéihlor-Alkali Manufacturing industry
http://www.bvt.umweltbundesamt.de/archiv-e/bltoralkaliindustrie_zf.pdf
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cell process the change of technology to membralig ltas been slow even in Western Europe because
the majority of existing plants were installed e t1970s with a plant life of 40-60 years and there
been no need for new production capacity. Nor hasetbeen a legislative drive to change technology.
The situation in Ukraine is similar and the congtian of exploitation of low energy efficiency
technologies and equipment is even more likely thugooor investment climate and technological
barriers.

Using diaphragm cell technology for caustic sodadpction is a common practice technology for Ulgain
and for the former Soviet union countries in geharal the continuation of existed practice faces no
significant technological barriers (see also saatio common practice analysis below). This alt@éreatoes
not need intensive capital investments and thapliausible and realistic scenario for the prajeater.

Alternative 2. Implementation of the project adtiwvithout being registered as a Jl project

The realization of the project activity is a pldalei and realistic scenario for the project ownetr bu
foresees intensive capital investments (total imtille budgeted cost of the project is about EURS)B2.
without any additional revenues from carbon urgtdes and thus is less financially attractive ancloit
the most economically feasible for the project om{see also section on financial analysis below).

Alternative 3. Introduction of mercury technology €austic soda production

Introduction of mercury technology is a possibldiap for caustic soda production, however this
alternative has not been considered by the prajecier due to economic and environmental reasons.
Modernization of caustic soda production facilitfes the introduction of mercury technology reqsire
stopping of the enterprise and significant investiria new equipment and construction works as in
case of introduction of membrane technology. Howetlee reduction in specific energy consumption
and associated greenhouse gases emissions redwdtibe very low and will not cover the investment
cost. Mercury technology does not require heatgndrowever electricity demand is 20% higher than
in diaphragm process and almost 30% higher thamdmbrane process. Overall energy consumption
during mercury process is only less than 1% lowmmtin diaphragm procéssBesides, mercury
technology brings concerns regarding the negatiwérenmental impact of the project and demands
measures to prevent contamination of air, waterland with mercury. Thus, this alternative has not
been considered as a plausible and realistic Socfaarthe project owner and is not discussed frth

All alternatives are compliant with national lawsdaregulations.

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

- production volumes are assumed based on the loist@md forecasted data from the enterprise
as well as based on the technical characteristiosstalled equipment; production volumes are
conservatively assumed equal both in the basetideoeoject scenarios;

- specific electricity and natural gas consumptionsvessumed based on historical data on
electricity and natural gas consumption and prdadoctolumes;

- emission factors for fossil fuel combustion (natgas) were assumed based on the default n
national values according to the latest availabla drom National Inventory Reports;

- specific carbon dioxide non direct emissions facfor consumption of electricity generated by
power stations of united energy system of Ukrainerewassumed based on standardised
determined values for each year of the creditimipdgSee Annex 4 for more details).

® The European Chlor-Alkali industry: an electricityensive sector exposed to carbon leakage
http://www.eurochlor.org/media/9385/3-2-the_euraopeznlor-alkali_industry -
_an_electricity_intensive_sector_exposed_to_careakage.pdf
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Formulae used for calculation of baseline emissaregpresented below:

BE = BEeIectricity+ BEheat+ BENG (Bl)!

where:
BE - total baseline greenhouse gases emissiome2@iCO.¢;
BEckecriciy— NoN-direct greenhouse gases emissions due tomption of electricity, generated by
power stations of united energy system of Ukraimgen the baseline scenario, tonne€0fe;
BE.a— NoN-direct greenhouse gases emissions due taroption of heat energy generated by
Kalush TPP by combusting of natural gas under #seline scenario, tonn€®,.;
BEng — greenhouse gases emissions due to combusticaturfahgas for heat energy generation
under the baseline scenario in the amount that dvbel equal to the amount of heat energy
generated due to hydrogen combustion under thegirsgenario, tonn&0,..

Non-direct greenhouse gases emissions due to cgtisumof electricity, generated by power statiofs o
united energy system of Ukraine will be calculaaedording to the following formula:

BEeIectricity: SEQJaseIine' F?:austic' EI:grid (BZ)!

where:
SEGaseine — Specific electricity consumption for caustic sogi@duction under the baseline,
MWh/tonne; parameter is not monitored during thediting period and is estimated based on
historic data on electricity consumption for caustbda production as an average value for last 5
years of using diaphragm technology at the entsgfears 2004-2008) — 3.158 MWh/tonne (See
also section B);
P.ausic— caustic soda production, tonnes; parameter istored during the crediting period (See
M-6 from table D.1.1.3);
EFyi« — specific carbon dioxide non direct emissions dadior consumption of electricity
generated by power stations of united energy sysfeldkraine, tonnes C§J MWh; parameter is
monitored during the crediting period (See M-2 frtable D.1.1.1).

Non-direct greenhouse gases emissions due to cgtisumof heat energy generated by Kalush TPP by
combusting of natural gas under the baseline siteasr calculated according to the following foranul

BEnea= SHGaseine 4.1868 - Rusic ERg - OXIDye - 10° / s (B.3),

where:
SHGuaseine— Specific heat energy consumption for caustic godaluction under the baseline,
GJ/tonne; estimated based on historic data ongmeaigy consumption for caustic soda production
as an average value for last 5 years of using dagpi technology at the enterprise (years 2004-
2008) — 3.374 Gkal/tonne (See also section B);
P.ausic — caustic soda production, tonnes; assumed to bal dmpth in project and baseline
scenario, and for the preliminary calculation obdlane greenhouse gases emissions is defined
based on production plans of the enterprise (Séefidm table D.1.1.3);
ER - CO, emission factor for natural gas combustion(K@./GJ; value of the carbon content in
natural gas according to National inventory of amplogenic emissions from sources and removals
by sinks of GHG in Ukraine in 1990-2010 (Talble.41 on page 470) converted to carbon dioxide
emissions factor based on molar mass ratio (acupitdi the step 6 on page 1.8 of the Workbook,
Module “Energy” of 1996 IPCC Guidelines for natibgeeenhouse gas inventories) and presented in
kg COJGJ has been used for preliminary calculations 65%g CQJ/GJ (See M-4 from table
D.1.1.1);
OXIDyg — carbon oxidation factor for combustion of natugals; value according to National
inventory of anthropogenic emissions from souraes i@movals by sinks of GHG in Ukraine in
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1990-2010 (Tablé12.42 on page 471) has been used for preliminaguleions — 0,995 (see M-5
from table D.1.1.1);

nne — €fficiency factor for natural gas fired boiletsed for heat energy generation — 90%; parameter is
not monitored during the crediting period (See alsction B).

Greenhouse gases emissions due to combustion ofahgas for heat energy generation under the
baseline scenario in the amount that would be etpuéhe amount of heat energy generated due to
hydrogen combustion under the project scenarieam@ilated according to the following formula:

BENG = HGnydrogeﬁ EFNG ) OXIDNG ' 103/nhydrogen(B-4)y

where:
ER - CO, emission factor for natural gas combustion(ka./GJ; value of the carbon content in
natural gas according to National inventory of amplogenic emissions from sources and removals
by sinks of GHG in Ukraine in 1990-2010 (Talble.41 on page 470) converted to carbon dioxide
emissions factor based on molar mass ratio (acupitdi the step 6 on page 1.8 of the Workbook,
Module “Energy” of 1996 IPCC Guidelines for natibgeeenhouse gas inventories) and presented in
kg COJGJ has been used for preliminary calculations 65%g CQJ/GJ (See M-4 from table
D.1.1.1);
OXIDyg — carbon oxidation factor for combustion of natugals; value according to National
inventory of anthropogenic emissions from souraed i@movals by sinks of GHG in Ukraine in
1990-2010 (Tablé12.42 on page 471) has been used for preliminanuleions — 0,995 (see M-5
from table D.1.1.1);
HGhyarogen— @amount of heat energy generation due to hydragenbustion under the project

scenario, GJ. Calculated according to the followiorghula:
HGhydrogen= I:Chydrogen' NCVhydrogen' 11hydrogen(B-5)v

where:

FGiyarogen — @mount of hydrogen combusted for heat energyergéion under the project
scenario, 1000 fn parameter is monitored during the crediting pgri®ee M-7 from table
D.1.1.3);

NCVhyarogen — Net calorific value of hydrogen, GJ/1000rthe value according to GOST
3022-80 “Hydrogen technical. Technical specificasid(28 670 kcal/kg), converted to GJ/1060m
is used — 10.8GJ/1000n} parameter is not monitored during the creditiregiqnl (See also
section B);

Nhydrogen — €fficiency of the equipment used for hydrogen bostion for heat energy
generation — 90%; parameter is not monitored dutiegcrediting period (See also section B).

Detailed information about the parameters used dtimate baseline scenario greenhouse gases
emissions within the project boundaries as wekesfactors and data sources are clearly desciibed
the tables below.

" Rounded value is presented here. In calculationsaunded value is used.
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Data / Parameter Raustic
Data unit tonne
Description Caustic soda production
Time of Parameter is monitored during the crediting pedmda monthly]

basis.

Source of data (to be) used

Statistical form 11-MRBport on the consumption of fuel, he
energy and electricity”. Monthly technical repods$ the caustig
soda and chlorine production workshop using mengnaethod
could also be used as an additional source ofrimdton.

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

For the preliminary calculation of baseline greamd® gase
emissions is defined based on production planhefenterprise|
See Section E for details.

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

The source of information has been chosen accortiinghe
procedures established at the enterprise and mxisttcounting

practices at the enterprise. Measurement methodspeortedures

are described in details in Section D.

QA / QC procedures (to be)
applied

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

Any comment

Data / Parameter SEG.seline

Data unit MWh/tonne

Description Specific electricity consumption forustic soda production under
the baseline

Time of Parameter is not monitored during the creditingiquerbut

estimated ex ante based on historical data.

Source of data (to be) used

Estimated based oorikisiata on electricity consumption for
caustic soda production as an average value fob lgsars of using

diaphragm technology at the enterprise (years 2008) based o
the data of statistical form 11-MTP “Report on tmssumption of
fuel, heat energy and electricity”

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

3.158

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

For conservative purposes data for the last 5 yedrsising
diaphragm technology at the enterprise have beed fsr the
calculation of average specific electricity constimp for caustic
soda production under the baseline, while the snsalale

methodology 11.D. Energy efficiency and fuel swittlp measures

for industrial facilities (Version 12) recommendsing data for 3
years only.

QA / QC procedures (to be)
applied

Any comment
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Data / Parameter EF gid

Data unit tonnes CgMWh

Description Specific carbon dioxide non direct esitas factor for
consumption of electricity generated by power etetiof united
energy system of Ukraine

Time of Parameter is monitored during the crediting pemodan annual

basis

Source of data (to be) used

See Annex 4

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

See Annex 4

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

The choice of data is based on the orders of théoh&
Environmental Investment Agency of Ukraine, whicppioves
emission factors for electricity of Ukrainian gnidcommended t
be used for calculation of emission reductions daejoint
implementation projects realization.

QA / QC procedures (to be)
applied

For the period 2012-2025 the value for the yearl2@hs used
however the value of the parameter would be chamgezhse of
new emission factors for electricity of Ukrainiaridgare properly
approved.

Any comment

Data / Parameter SHGaseline

Data unit Gkal/tonne

Description Specific heat energy consumption farstia soda production und
the baseline

Time of Parameter is not monitored during the creditingqaker

Source of data (to be) used

Estimated based oarigigtata on heat energy consumption
caustic soda production as an average value fob lgsars of using
diaphragm technology at the enterprise (years 2008) based o
the data of statistical form 11-MTP “Report on tmssumption of
fuel, heat energy and electricity”

for

—

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

3.374

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

For conservative purposes data for the last 5 yedrsising
diaphragm technology at the enterprise have beed @er the
calculation of average specific heat energy consimmor caustic
soda production under the baseline, while the snsalale

methodology 11.D. Energy efficiency and fuel swittlp measures

for industrial facilities (Version 12) recommendsing data for 3
years only.

QA / QC procedures (to be)
applied

Any comment
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Data / Parameter EFnG
Data unit kg C@GJ
Description CQemission factor for natural gas combustion
Time of Parameter is monitored during the crediting pemodan annual

basis

Source of data (to be) used

National Inventory afthfopogenic Emissions by Sources and

Removals by Sinks of GHG in Ukraine for 1990-20T@kleI12.41
on page 470) converted to carbon dioxide emisdatsr based on
molar mass ratio (according to the step 6 on pae ot the
Workbook, Module “Energy” of 1996 IPCC Guidelines National
Greenhouse Gas Inventories)

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

55.62

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

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

QA / QC procedures (to be)
applied

For the period 2011-2025 the value for the yearO2@As used
however the value of the parameter would be chamgezhse of
new emission factors for natural gas combustioprasented in
National Inventory Reports.

Any comment

Data / Parameter OXIDyg

Data unit

Description Carbon oxidation factor for combusta@matural gas

Time of Parameter is monitored during the crediting pemodan annual

basis

Source of data (to be) used

National Inventory afthfopogenic Emissions by Sources and

Removals by Sinks of GHG in Ukraine for 1990-20T@kleI12.42
on page 471)

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

0.995

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

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

QA / QC procedures (to be)
applied

For the period 2011-2025 the value for the yearO2@hs used
however the value of the parameter would be chamgezhse of
new carbon oxidation factor for combustion of natugas is
presented in National Inventory Reports.

Any comment
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Data / Parameter NCMydroge:
Data unit GJ/1000
Description Net calorific value of hydrogen
Time of Parameter is not monitored during the creditingqaker

Source of data (to be) used

National standard GB®&R-80 “Hydrogen technical. Technigal

specifications”

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

10.8 GJ/1000m

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

The choice of data is based on the standardiseagmwved value

and thus assumed as conservative.

QA / QC procedures (to be)
applied

Any comment

Data / Parameter FGyadroger

Data unit 1000 rh

Description Amount of hydrogen combusted for hesrgy generation under
the project scenario

Time of Parameter is monitored during the crediting pedoda monthly]

basis

Source of data (to be) used

Monthly technical repaof the caustic soda and chlorine

production workshop using membrane method

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

For the preliminary calculation is defined based moduction
plans of the enterprise. See Section E for details.

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

The source of information has been chosen accortliinghe
procedures established at the enterprise and mxisttcounting

practices at the enterprise. Measurement methodspeostedures

are described in details in Section D.

QA / QC procedures (to be)
applied

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

Any comment
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Data / Parameter Nhydrogen
Data unit %
Description Efficiency of the equipment used fodiggen combustion for he
energy generation
Time of Parameter is not monitored during the creditingqaker

Source of data (to be) used

Assumption. In line AM14: Natural
cogeneration -Version 4.0

gas-based packa

\ge

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

90%

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

Conservative

QA / QC procedures (to be)
applied

Any comment

Data / Parameter

1 [Ne]

Data unit

%

Description

Efficiency factor for natural gas firbdilers used for heat ener
generation

Dy

Time of

Parameter is not monitored during the creditingqaker

Source of data (to be) used

Assumption. Assumptionline AM 0014: Natural gas-base

package cogeneration -Version 4.0

2d

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

Value of data applied 90%

(for ex ante

calculations / determinations)

Justification of the choice of | Conservative

QA / QC procedures (to be)
applied

Any comment
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B.2.  Description of how the anthropogenic emissior greenhouse gases by sources are
reduced below those that would have occurred in thabsence of the JI project

In accordance with Article 6 of the Kyoto Protoaljoint implementation project has to provide a
reduction in emissions by sources, or an enhandenfigret removals by sinks, which is additionahtty
that would otherwise occur. This supposes thaptbgct scenario is not a part of the identifiedddime
scenario and that the project will lead to redurdiof anthropogenic emissions by sources of GHGs.

JI specific approach has been used to demonstrattamthropogenic emissions of greenhouse gaskes wil
be reduced below those that would have occurratiérabsence of project activity. Financial analysis
and common practice analysis were used to demoagtiraject additionality.

Realistic and credible alternatives available te pinoject participants (see Section B.1), that v
outputs comparable with the proposed joint impletabon project activity, are the following:
- continuation of previously existed practice of ¢ausoda production using diaphragm cell technalogy

- implementation of the project activity without bgiregistered as a Jl project.

All alternatives are compliant with national lawsdaregulations.
Financial analysis

Financial analysis using NPV financial indicatostmeen used to demonstrate that the project soenari
is not the most financially attractive for the @oj owner.

Total budgeted cost of the project is UAH 850 nailli(about EUR 82.5 million). Major capital costs
structure (financial structure) is presented below:

project design works — UAH 57,5 million;

equipment — 446 UAH million;

construction and assembling works — UAH 322 million

other costs — UAH 24 million.

The following main assumptions were used in tharfgial analysis:
- the forecasted period was assumed as 20 yearsa(S gé investment stage and 15 years of

operation stage, which is guaranteed by the teckgdupplier lifetime of the new caustic soda
production facilities);

- the price for electricity and heat energy was asslivased on actual price of electricity and
heat for the project owner at the time of the denisnaking about project implementation
(December, 2005) and the escalation rate for thee pof heat energy and electricity was
assumed equal to the average inflation rate in 200b;

- the cost of project implementation is UAH 849.8lioil (without VAT). See also Annex 5
Financial Plan for details.

The results of the financial analysis are preseinté¢ke table below.

Project scenario, UAH - 168 250 091
Project scenario with ERU sales, UAH 11 502 844

To demonstrate the robustness of the conclusicsitséty analysis with 10% fluctuations for the uak
of main factors (heat energy and electricity pripeduction volume) was used. The results of the
financial analysis for the project scenario undéfetent assumptions are provided below.
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Parameter -10% No change 10%
Production volume change - 268 301 539 - 68 198 577
Heat energy price change -184 372019 - 168 250 091 -152 128 16
Electricity price change - 192 436 028 - 144 068 15

Sensitivity analysis proves that under differenersrios project scenario remains not financially
attractive for the project owner without addition@venues from emission reduction units’ sale.

To sum up, financial analysis lead us to the caioluthat project scenario is not the most plaesibl
scenario for the project owner without additior&lenues from the emission reduction units’ sale.

Common practice analysis

To provide conservative and more reliable conclusioommon practice analysis of the technologies
used for caustic soda production has not beendiid the enterprises operating in Ukraine, but als
focused on the enterprises operating in formere&dynion countries and Eastern European countries.

Ukrainian market of the caustic soda productionpissented by two leading companies - LLC
“Karpatnaftohim” and JSC "DniproAzot". The prodwstiof caustic soda in 2006 was 67 770 tonnes at
JSC "DniproAzot” and 98 320 tonnes at LLC “Karpdtohim”.

JSC "DniproAzot” uses diaphragm cell technologyebsaustic soda production facilities installed in
1960-tieth. The company developed the plan of tieeéhrmodernization of caustic soda production
facilities foreseeing transfer to membrane celhiextogy back in 2002 However, the plan has not been
realized and the enterprise continues to operagghdagm based caustic soda production units.

There are also two smaller companies in causti@ guéduction industry of Ukraine, namely GP
“Khimprom” (Pervomaysk, Kharkiv region) and PO “8yanskyi sodovyy zavod” (Slavyansk, Doneck
region), which also employ diaphragm based cassiila production technologyHowever, they are not
currently activé’.

Thus, with respect to Ukraine we can conclude théd a common practice to use diaphragm cell
technology for caustic soda production.

It is also a common practice to use diaphragmteehnology for caustic soda production in the whole
region of former Soviet Union countries. The 89%caiustic soda production market in the region
belongs to Russia, 9% to Ukraine and the rest 2%Jfbekistan and Azerbaijan. In the region theee ar
only 2 caustic soda producers (out of about 20)gusiembrane cell technology: JSC ‘Sayankhimplast’
in Russia (membrane cell technology was introdunegleptember 2006 and the facility has a capacity
of 169 000 tonnes of caustic soda per year) and ‘B8@oyiazot™ (introduced in 2001 and has a
capacity of 26 000 tonnes of caustic soda per yaarpany in Uzbekistan. 3 enterprises use mercury
based technology, 2 enterprise use both mercurydéagghragm technology and 13 only diaphragm
technology?. Thus, 15 enterprises producing caustic soda fo2® in the region of former Soviet Union
countries use diaphragm cell technology.

8 http://www.investgazeta.net/politika-i-ekonomikaégmazot-vystavlen-na-prodazhu-povtorno-138047/
° See Overview of the caustic soda market of CIE5 pttp://megaresearch.ru/files/demo_file/4496.pdf
1% http://bin.ua/companies/118507-v-iyune-proizvodskansticheskoj-sody.html

1 http://ww.navoiyazot.uz/rus/index.html

12 See Overview of the caustic soda market of I@tf://megaresearch.ru/files/demo_file/4496.pdf
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Thus, with respect to the region of former Sovieid countries we can conclude that it is a common
practice to use diaphragm cell technology for daissida production.

Even in Europe at the time of the decision-makibgua project implementation (2005) the share of
membrane technology was 31% of total European dgpawchile mercury accounted for 48%,
diaphragm for 18% and other technologies for'3%he analysis of technology development in
European countries during recent years shows fiftefreim mercury to membrane technology; however,
this is partly caused by environmental concernpatkential mercury negative impact and respective
regulations, and connected high investments cestding to relatively long phase out period. The
conversion process is restricted mainly to Eureg@ch has historically relied on mercury technology
Other regions, such as North America, China, Irafid Russia, tend to use diaphragm techndfogy
Thus, companies, which are using diaphragm teclyygoldo not face any potential or enforced
restrictions on the use of mercury and are notefbrto switch to other technologies. Here is why,
against the switch from mercury to membrane teauyothe share of diaphragm technology in Europe
remained almost stable during 2005-2011 (about 14é& pic. 7 below).
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Pic 7. The share of different technologies of dausida production in Europg

In Eastern European Countries (Czech Republic, HuyndPoland, Slovak Republic, Slovenia) at the
time of the decision-making about project realmatout of 10 plants with total production capaaty
888 thousand tonnes only 1 plant used membrangecéihology and has a capacity of only 15 thousand
tonnes or 1.7% out of total capacity in the redfiohater, in April, 2006 another plant with the caipa

of 214 thousand tonnes per year has been commeskiby Polish company Anwil SA. It is worth
mentioning, that the modernization consisted invaich from diaphragm to membrane technology was
partly financed by the European Regional Develognmtamd as a part of Operational Program to
Increase the Competitiveness of Companies

13 Chlorine Industry Review 2005-2006
http%3A%2F%2Fwww.eurochlor.org%2Fupload%2Fdocuntégatsdocument163.pdf

4 European chlorine producers are pushing aheadte in the direction of cleaner production techgie
http://www.icis.com/Articles/2010/09/06/9390781/atihe-shifts-from-mercury-to-membrane.html

15 http:/Aww.eurochlor.org/media/10677/annualrevie®t@-hd.pdf
16 Chlorine Industry Review 2004-2005
17 http:/Aww.anwil.pl/EN/Press/AnnualReports/Docunsd@06/raport_35.pdf
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Thus, with respect to the region of Eastern Eummpentries we can conclude that the use of membrane
technology for caustic soda production is not amam practice and the modernization projects ane rea
and are being developed with financial supportwiean institutions.

To sum up, we conclude that it is a common pradticase the diaphragm cell technology for caustic
soda production in the region and the proposedeptojoreseeing the transfer to membrane cell
technology is the first of its kind in Ukraine.

Overall, due to long period of low energy pricesl dack of financial resources (high cost of credit
financing as well as high investment risks in tbardry) it is typical for Ukrainian industrial emggises

to continue operation using low energy efficientiipgnent and performing only basic maintenance of
such equipment. Ukrainian industry has high eneirggnsive factors and even recent positive
developments in decreasing of energy intensity robg domestic products are caused mostly by the
scale factor and has occurred against the smalbauwf energy saving and modernization projects in
the industry. Even the growth of energy sourcesegrihas not led to the significant energy efficjenc
improvements due to not economically substantigiedess of price formation (subsidies, transfer of
the energy cost to the price of produced goods) imedfective energy resources consumption
accounting practicé$ Factors that have contributed (and still contehuo the high energy intensity
include slow restructuring of energy-intensive istlies, old capital stock in the public, privatedan
household sectors, and inadequate reforms of thieame power sectdrs

Most of modernization projects in the Ukrainian ustty are being implemented using additional
financial incentives such as international finahbilp programs or revenues from carbon units’ssale

Conclusion

Therefore, taking into account the results of fiiah analysis and common practice analysis we
conclude that the most plausible and realistic adenwithout realization of proposed joint

implementation project (baseline scenario) is tbatiouation of previously existed practice using
diaphragm cell technology for caustic soda produncti

Thus, based on financial analysis and common meetnalysis it could be concluded that the prdgect
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 implemeidat
project (baseline scenario) is the continuatiopraviously existed practice without implementatafn
energy efficiency improvements measures. Projesmato foresees implementation of the project @en th
introduction of membrane cell technology for caustida production.

18 National report on the status and perspectivéseo$tate energy efficiency policy in 2008. Pregdre the
National Agency of Ukraine on Ensuring of Efficidd$e of Energy Resources

% Financing Energy Efficiency Investments for Clim&hange Mitigation Project. Investor Interest Gaghacity
Building Needs. — United Nations, New York and Gene010.
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\ B.3.  Description of how the definition of the projet boundary is applied to the project

Project boundaries include anthropogenic greenhgases emissions due to electricity and heat energy
consumption by caustic soda production unit (membectrolysis unit or membrane electrolyser plant
for the project scenario and diaphragm electrolysist — for the baseline scenario) of LLC
“Karpatnaftohim”, namely: non-direct anthropogegieenhouse gases emissions due to consumption
of electricity generated by power plants of unitedergy system of Ukraine and non-direct
anthropogenic greenhouse gases emissions due ¢aroption of heat energy generated by Kalush TPP
using natural gas. Besides, project boundaries rutitke project scenario include the system for
hydrogen combustion for covering energy demandhefenterprise (fuel screen system, which includes
pyrolysis ovens and boiler hougeC 420/02), and under the baseline scenario — theersysor
hydrogen flaring without any utilization of resui¢j energy and consequently anthropogenic greeehous
gases emissions due to additional combustion efralgias in fuel screen system. Project boundéoies
the baseline scenario are graphically presentggi@r8 and project boundaries for the project sdena
are graphically presented on pic. 9: thin solie lindicates project boundaries and dotted linecateis
broaden project boundaries.

Anthropogenic greenhouse gases emissions due to additional combustion of

Combustion of hydrogen on the flare without any utilization of resulting heat energy
natural gas in fuel screen system

Anthropogenic greenhouse
gases emissions due to

consumption of electricity Electricity
generated by power plants of » Diaphragm electrolysis unit
united energy system of Ukraine (caustic soda production

unit)
of LLC “Karpatnaftohim”
Anthropogenic greenhouse
gases emissions due to
consumption of heat energy
generated by Kalush TPP using
natural gas

Heat energy

Y.

Pic. 8. Graphic representation of the project boaries for baseline scenario.

Combustion of hydrogen in fuel screen system for heat energy generation <—‘

Anthropogenic greenhouse
gases emissions due to
consumption of electricity

generated by power plants of Electricity
united energy system of Ukraine » Membrane electrolysis unit
(caustic soda production
unit)
Anthropogenic greenhouse of LLC “Karpatnaftohim”
gases emissions due to
consumption of heat energy Heat energy
generated by Kalush TPP using A
natural gas |

Pic. 9. Graphic representation of the project boaries for project scenario.
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Table B 3-1. Sources of emissions included in consideration oxkeluded of it

Source Gas| Incl./Excl| Justification/Explanation
Baseline| Greenhouse gases emissions due to| CO, Incl. Main source of emissions
combustion of natural gas for heat Considered negligible.
. . CH, Excl. .
energy generation under the baseline Conservative
scenario in the amount that would be
equal to the amount of heat energy N.O Excl Considered negligible.
generated due to hydrogen combustion "2 ' Conservative
under the project scenario
. .1 CO, Incl. Main source of emissions
Non-direct greenhouse gases emissiops . —
: Considered negligible.
due to consumption of heat energy CH, Excl. )
Conservative
generated by Kalush TPP by combustirg Considered nealigible
of natural gas N,O Excl. d negligibie.
Conservative
. o CO, Incl. Main source of emissions
Non-direct greenhouse gases emissions . —
: o Considered negligible.
due to consumption of electricity, CH, Excl. )
. . Conservative
generated by power stations of united Considered nealigible
energy system of Ukraine N,O Excl. d negligiote.
Conservative
Project . . 1 CO, Incl. Main source of emissions
Non-direct greenhouse gases emissiops . —
: Considered negligible.
due to consumption of heat energy CH, Excl. )
Conservative
generated by Kalush TPP by combustirg Considered nealigible
of natural gas N,O Excl. d negligibie.
Conservative
. .1 CO, Incl. Main source of emissions
Non-direct greenhouse gases emissiops . —
: . Considered negligible.
due to consumption of electricity, CH, Excl. )
. . Conservative
generated by power stations of united Considered nealigible
energy system of Ukraine N,O Excl. d negligiote.
Conservative

Only CQ, emissions concerned with fossil fuel combustiond alectricity generation are included in
the project boundary and addressed in PDD, @htissions and NQOemissions were considered
negligibly low and were not taken into consideratio

Date: 29/11/2012

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/lFax. + (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 C. Duration of the project / crediting period |

\ C.1. Starting date_of the project |

Start date of the project is "L®f December, 2005, when the agreement on equipsuapgly for new
caustic soda production unit was signed. Date ef dampletion of the investment phase ' bf
November, 2010.

Start date of the operational phase of the prageti" of November, 2010, when the new caustic soda
production unit was commissioned.

C.2. Expected operational lifetime of the project

Guaranteed exploitation period for the caustic qmdauction unit is equal to 15 years. The planned
date of the completion of the operational phast@fproject is 1 of November, 2025.

C.3. Length of the_crediting period

Start of the crediting period for proposed projedivity is 11" of November, 2010.

End of the first crediting period is Decembef'31012.

Thus, the length of the first commitment perio@ igears and 2 months (26 months).

The second commitment period will not extend beytived operational lifetime of the project and is a
subject to the Host Party approval. The lengthhef ¢xpected second commitment period could be
changed based on adopted international or natiegalations.

The start date of the second commitment periokigeted to be January',12013 and the end date of

the second commitment period is expected to be reee 3%, 2025. The length of the second
commitment period is expected to be 13 years omi&iéths.
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JI specific approach was chosen for monitoringreeghouse emission reductions in accordance witdmgpaph 9 (a) of the ‘Guidance on criteria for liagse
setting and monitoring’ (version %) Detailed theoretical description, assumptionsinfdae, data sources and key factors used in th@tonmg plan are
described below.

Monitoring plan ensures the collection and archgviri all relevant data necessary for measuringraptigenic emissions and calculation of GHGs emissio
reductions occurring within the project boundaryindg the crediting period. Monitoring plan providalso quality assurance and control procedureshior
monitoring process and procedures for the periodiculation of the reductions of anthropogenic siniss by sources by the proposed Jl project.

Monitoring plan is established in accordance withsHParty regulations, namely in accordance withDiecree of Cabinet of Ministers of Ukraine #206da
22.02.2006 ‘On Approval of the Procedure of DrajftiRReview, Approval and Implementation of Proje&isied at Reduction of Anthropogenic Emissions of
Greenhouse Gases’ and “Requirements for the Joiplementation Projects preparation” approved byiddat Environmental Investment Agency of Ukraine
(Order #33 from 280f June, 2008).

The monitoring plan will serve to trace Project Esibns, Baseline Emissions and to calculate EnmidRexrluctions in accordance with the gathered dbedd f
by direct measurement of specific related parared¢hepugh the application of technical devices eaddulations.

Project owner has developed and enforced the systanonitoring of GHG emission reductions at thedgprise, which defines the procedure of gathering
and storing of necessary data and responsibility.

Monitoring data will be archived in paper and eleoic form.

20 http://ji.unfccc.int/Ref/Documents/Baseline_sajtinnd_monitoring.pdf
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Based on the collected data the annual monitorgppnts on actual GHG emission reductions due tdementation of JlI project will be prepared. The
monitoring reports must be delivered by the conitracparty to an accrediting independent entitye)Adt regular intervals. This entity examines thports.
Monitoring data will be kept for at least 2 yeafteathe end of the crediting period or the laahsfer of ERUSs.

Detailed information relating to the collection aathiving of all relevant data necessary for eating or measuring project emissions, determiniagebne
emissions, and assessing leakage effects provieledb

Step 2. Application of the approach chosen

Application of the approach chosen in the contéxhe project is described in sections below.

D.1.1.1. Data to be collected in order to monitoemissions from the project and how these data will be archived:

ID number Data variable Source of data Data unit Measured (m) Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be
numbers to ease estimated (e) monitored archived?
Cross- (electronic/
referencing to paper)
D.2.)
M-1 Electricity Power meter MWh m Data are 100% Paper
ECoroject consumption recorded on a

for caustic daily basis in

soda Electricity

production Accounting

under the Journal and on

project a monthly basig

scenario in Technical

Reports

M-2 Specific carbon The choice of tonnes of c Annually N/A Paper / In case of lack
EFyria dioxide non data is based CO,e/ MWh Electronic of properly

direct on the orders approved
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emissions
factor for
consumption of
electricity
generated by
power stations

of the National
environmental
investments
agency of
Ukraine for '
class electricity

specific carbon
dioxide non
direct
emissions
factor of
electricity

of united consumers generated by
energy system power stations
of Ukraine of united
energy system
of Ukraine for
the year 2012
and onwards
the value for
the year 2011
will be used
M-3 Heat energy | Vortex Flow Gkal Data are 100% Paper
HCproject consumption | Meter recorded once
for caustic per each 2
soda hours in Steam
production Accounting
under the Journal and on
project a monthly basis
scenario in Technical
Reports
M-4 CGO, emission | National kg of CQe/ GJ Annually N/A Paper /
ERc factor for inventory of Electronic
natural gas anthropogenic
combustion emissions from

sources and
removals by
sinks of GHG
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in Ukraine
M-5 Carbon National % c Annually N/A Paper /
OXIDng oxidation inventory of Electronic
factor for anthropogenic
combustion of | emissions from
natural gas sources and
removals by
sinks of GHG
in Ukraine

D.1.1.2. Description of formulae used to estimatgroject emissions (for each gas, source etc.; emissionsuitits of CO, equivalent): |

Emissions of greenhouse gases under the projatagoenciude emissions due to electricity consuampand heat energy consumption.
Calculation of anthropogenic greenhouse gases mmsse metric tonnes of carbon dioxide equivaleittbe made according to the following formula:

PE = I:)Electricity"' PE]eat(D-l)a
where:
PE - total project greenhouse gases emissions$af@O.e;
PEecricity — NON-direct greenhouse gases emissions due taioption of electricity, generated by power statiofisinited energy system of Ukraine
under the project scenario, tonne<ake;
PE.a— non-direct greenhouse gases emissions due toroption of heat energy generated by Kalush TPRyusittural gas under the project scenario,
tonnesCO,..

Non-direct greenhouse gases emissions due to cquismof electricity, generated by power statiorisunited energy system of Ukraine are calculated
according to the following formula:

I::'Eelectricityz ECproject ) EFgrid (D2)!
where:
ECoroject — €lectricity consumption for caustic soda progucunder the project scenario, MWh; parameter asitored during the crediting period (see
M-1 from table D.1.1.1);
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EFyi— specific carbon dioxide non direct emissionsdaétr consumption of electricity generated by postations of united energy system of Ukraine,
tonnes of C@/ MWh; parameter is monitored during the creditiegiod (see M-2 from table D.1.1.1);

Non-direct greenhouse gases emissions due to catisunof heat energy generated by Kalush TPP usatgral gas under the project scenario are cakulilat
according to the following formula:

PEea= HCproject 4.1868 - Effs - OXIDyg - 10° /e (D-3),
where:
HC,rject — heat energy consumption for caustic soda pramtucinder the project scenario, Gkal, parametenasitored during the crediting period (see
M-3 from table D.1.1.1);
ERc- CO, emission factor for natural gas combustion, k§©$e/GJ; parameter is monitored during the creditinggake(see M-4 from table D.1.1.1);
OXIDyg— carbon oxidation factor for combustion of natwas; parameter is monitored during the creditiegaol (see M-5 from table D.1.1.1);
nne — efficiency factor for natural gas fired boilersed for heat energy generation — 90%; parametantisionitored during the crediting period.

D.1.1.3. Relevant data necessary for determining ¢hbaselineof anthropogenic emissions of greenhouse gasessmyrces within the

project boundary, and how such data will be collected and archived:

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

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

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing to paper)

D.2))

M-6 Caustic soda Mass flow tonne m Daily 100% Paper Assumed to be

Peaustic production meter equal both in
project and
baseline
scenario
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M-7 Amount of Vortex flow m m Daily 100% Paper
FChyarogen hydrogen meter
combusted for
heat energy
generation
under the
project
scenario

D.1.1.4. Description of formulae used to estimateaselineemissions (for each gas, source etc.; emissionsmts of CO, equivalent): |

Baseline greenhouse gases emissions would havegbeenated due to electricity consumption, heatggneonsumption and natural gas combustion for heat
energy generation. Calculation of anthropogeniegineuse gases emissions that would have taken plifiteut joint implementation project realization
(baseline emissions) will be made according tdellewing formula:

BE = BEeIectricity+ BEneart BEng (D4)!
where:

BE - total baseline greenhouse gases emissiome2@iCO.¢;

BEckecricity — NON-direct greenhouse gases emissions due taioption of electricity, generated by power statiofisinited energy system of Ukraine
under the baseline scenario, tonne€0f¢;

BE.a:— NON-direct greenhouse gases emissions due taoption of heat energy generated by Kalush TPPdmbaisting of natural gas under the
baseline scenario, tonn€E®,.;

BEng — greenhouse gases emissions due to combusticatwfihgas for heat energy generation under thelinasscenario in the amount that would be
equal to the amount of heat energy generated dagdimgen combustion under the project scenarimesCOs,..

Non-direct greenhouse gases emissions due to cgtisumof electricity, generated by power statiofisinited energy system of Ukraine will be calcuthte
according to the following formula:

BEeIectricity= SE(-\bas.eline' I:%:aus:tic' EFgrid (D5)!
where:

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



@‘& JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 ovecee
= ~>
Joint Implementation Supervisory Committee page 36

SEGaseine— Specific electricity consumption for caustic squtaduction under the baseline, MWh/tonne; pararmistaot monitored during the crediting
period and is estimated based on historic datalectrieity consumption for caustic soda productas an average value for last 5 years of using
diaphragm technology at the enterprise (years 2008) — 3.157 MWh/tonne (See also section B);

P.ausiic— caustic soda production, tonnes; parameter istared during the crediting period (See M-6 frorbléaD.1.1.3);

EFyi— specific carbon dioxide non direct emissionsdaétr consumption of electricity generated by postations of united energy system of Ukraine,
tonnes CQ/ MWh; parameter is monitored during the creditiregiod (See M-2 from table D.1.1.1).

Non-direct greenhouse gases emissions due to catistnof heat energy generated by Kalush TPP bybeestng of natural gas under the baseline scenario
are calculated according to the following formula:

BEnea= SHGaseine 4.1868 - Busic ERe - OXIDyg - 10° / s (D.6),

where:
SHG.aseine— Specific heat energy consumption for caustic grdduction under the baseline, GJ/tonne; paraneteot monitored during the crediting
period and estimated based on historic data on dmatgy consumption for caustic soda productiorarasverage value for last 5 years of using
diaphragm technology at the enterprise (years 2008) — 3.374 Gkal/tonne (See also section B);
P.ausic— caustic soda production, tonnes; parameter isnuotitored during the crediting period and assumeele equal both in project and baseline
scenario (See M-6 from table D.1.1.3);
ERc - CO, emission factor for natural gas combustion, ¢@,./GJ; value of the carbon content in natural gasraing to National inventory of
anthropogenic emissions from sources and remowaklinks of GHG in Ukraine in 1990-2010 (TalilR.41 on page 470) converted to carbon dioxide
emissions factor based on molar mass ratio (acwpttdi the step 6 on page 1.8 of the Workbook, Madihergy” of 1996 IPCC Guidelines for national
greenhouse gas inventories) and presented in kg@&@Ihas been used for preliminary calculations.65kg CQJ/GJ (See M-4 from table D.1.1.1);
OXIDyg — carbon oxidation factor for combustion of natugak; value according to National inventory of amplegenic emissions from sources and
removals by sinks of GHG in Ukraine in 1990-201@KIETI2.42 on page 471) has been used for preliminaguledions — 0,995 (see M-5 from table
D.1.1.1);
nne — efficiency factor for natural gas fired boilersed for heat energy generation — 90%; parameteotisnonitored during the crediting period (Seeals
section B).

Greenhouse gases emissions due to combustionwfhghs for heat energy generation under the ibasetenario in the amount that would be equahé¢o t
amount of heat energy generated due to hydrogebuwstion under the project scenario are calculatedrding to the following formula:

BENG = HGnydrogeri EI'_NG ) OXIDNG ' 103/nhydrogen(D-7)y
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where:
ERc - CO, emission factor for natural gas combustion, ¢@,./GJ; value of the carbon content in natural gasraing to National inventory of
anthropogenic emissions from sources and remowalsinks of GHG in Ukraine in 1990-2010 (Talil.41 on page 470) converted to carbon dioxide
emissions factor based on molar mass ratio (acwptdi the step 6 on page 1.8 of the Workbook, Madihergy” of 1996 IPCC Guidelines for national
greenhouse gas inventories) and presented in kg@&@Ihas been used for preliminary calculations.65kg CQJ/GJ (See M-4 from table D.1.1.1);
OXIDyg — carbon oxidation factor for combustion of natugak; value according to National inventory of amplegenic emissions from sources and
removals by sinks of GHG in Ukraine in 1990-201@HIETI2.42 on page 471) has been used for preliminaguledions — 0,995 (see M-5 from table

D.1.1.1);
HGhyaroger— @mount of heat energy generation due to hydrogerbustion under the project scenario, GJ. Caledlatcording to the following formula:

HGhydrogen: FChydrogen' NCVhydrogen' 1”Ihydrogen(D-8)v

where:
FGyarogen— @amount of hydrogen combusted for heat energgrgdion under the project scenario, 10089 parameter is monitored during the

crediting period (See M-7 from table D.1.1.3);
NCVhyarogen— Net calorific value of hydrogen, GJ/10001the value according to GOST 3022-80 “Hydrogerhmézal. Technical specifications”
(28 670 kcallkg), converted to GJ/1000sused — 1028 GJ/1000r parameter is not monitored during the creditiagiqrd (See also section B);
Nhydrogen— €fficiency of the equipment used for hydrogen lsostion for heat energy generation — 90%; paramstaot monitored during the

crediting period (See also section B).

I Rounded value is presented here. In calculationsaunded value is used.
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D. 1.2. Option 2 — Direct monitoringof emission reductions from the projecivalues should be consistent with those in sectidn):
This option is not used in monitoring of emissieductions from the project. The section D.1.2fisdank for purpose.

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

ID number Data variable Source of data Data unit Measured (m) Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be
numbers to ease estimated (e) monitored archived?
cross- (electronic/
referencing to paper)

D.2.)

This option is not used in monitoring of emissieduictions from the project. The section D.1.2 lgfisblank for purpose.

D.1.2.2. Description of formulae used to calculatemission reductions from the_project(for each gas, source etc.; emissions/emission
reductions in units of CO, equivalent):

This option is not used in monitoring of emissieduictions from the project. The section D.1.2 [2fisblank for purpose.

D.1.3. Treatment of leakagen the monitoring plan:

No leakages are foreseen within the project agti@ection D.1.3 is left blank for purpose.

D.1.3.1. If applicable, please describe the datad information that will be collected in order to monitor leakage effects of the_project

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

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing to paper)

D.2.)
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No leakages are foreseen within the project agti@ection D.1.3.1 is left blank for purpose.

D.1.3.2. Description of formulae used to estimaleakage(for each gas, source etc.; emissions in units ©0D, equivalent):

No leakages are foreseen within the project agti@ection D.1.3.2 is left blank for purpose.

D.1.4. Description of formulae used to estimate dssion reductions for the project(for each gas, source etc.; emissions/emission vetions in
units of CO, equivalent):

Emission reductions for the project are estimatetha difference between baseline and project émiss
ER = BE - PE(D.8),
where:
ER - total greenhouse gases emissions reductiome$gO,.;

BE - total baseline greenhouse gases emissiome160,.;
PE - total project greenhouse gases emissions$Qiy..

information on the environmental impacts of the prgect:

Collecting and archiving of the information on tkevironmental impacts of the project is undertakeraccordance with legislative and procedural
requirements enforces in Ukraine.

Specifically, the enterprise files reports by thibdwing official statistical forms:
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2-tp (air) Data on protection of atmospheric awhich contains information on amounts of trapped neutralized atmospheric pollutants, itemized
emissions of specific pollutants, number of emissources, measures on reduction of emissionghietatmosphere, emissions from particular groups

of pollution sources;

2-tp (water resourceg)ata on water usewhich presents information on consumption of wditem natural sources, discharge of waste watad, a
content of pollutants in it, capacity of treatméatilities, etc.;

2-tp (wasteData on formation, use, neutralization, transpoidatand placement of industrial and household wastéch presents the annual balance

of waste flow, by waste types and hazard classes.

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

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

Data Uncertainty level of data | Explain QA/QC procedures planned for these datahyrsuch procedures are not necessary.

(Indicate table and (high/medium/low)

ID number)

M-1 low Electricity consumption is metered by SiemeRB 210 power meter with accuracy class 1. The pomweter is

ECoroject calibrated once per 6 years. Last calibration ha&eb made in 2009 and the next one is expectedli. 2e data
on electricity consumption are also being contrdlley automated electricity accounting system (AEAS)

M-2 low The values of emissions factors are officiaftyproved by designed focal point of Ukraine — SEateironmental

EFyig Investment Agency (former National Environmentaebiment Agency).

M-3 low Heat energy consumption is meter by vortex flter OPTISWIRL 4070 manufactured by Krohne, wisicible to

HCproject measure both mass and energy flow of energy caffiee accuracy of the flow meter is 1.5% of meabsuedue. The
flow meter is calibrated once per year. Last caiiiwn has been made in 2012 and the next one &céeghin 2013.
The data on heat energy consumption are also baangrolled by programme adder units of process ngenzent
system CENTUM3000 based on the data of technmalrieters FO02 and F003.

M-4 low The values of emissions factors are set if\t&ional Inventory Reports of Ukraine.

ERve

M-5 low The values of emissions factors are set if\i&ional Inventory Reports of Ukraine.

OXIDyg
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M-6 low Production of caustic soda is measured by rflassmeter OPTIMASS 7330S manufactured by Krohdderel
Peaustic meter APLISENS type APR 2000. The accuracy ofdtvenfieter is 0.15% of measured value. The flow niete

calibrated once per year. Last calibration has beesde in 2012 and the next one is expected in Zli8data on
caustic soda production are also controlled by pesgme adder units of process management system

CENTUM3000.
M-7 low Consumption of hydrogen is measured by voltex ieter OPTISWIRL 4070 manufactured by Krohne. Th
FChydrogen accuracy of the flow meter is 1.5% of measuredezaline flow meter is calibrated once per year. lcasibration

has been made in 2012 and the next one is expiecid 3.

D.3. Please describe the operational and managemesttucture that the project operator will apply in implementing the monitoring_plan:

Project owner uses existing internal operationdl management structure in order to implement theitmang plan of joint implementation project.

Data on electricity consumption for caustic sodadpction are collected on a daily basis by leadipecialist of the energy department and fixed ictEkity
consumption accounting journals, which are storgihd six months. Besides, data are stored in atioralectricity accounting system during 3 yeltsnthly data
on electricity consumption for caustic soda pradinctare fixed in monthly Technical reports prepabgdthe Deputy Chief of the workshop on technisalies.
Technical reports are stored in four paper copieisg 5 years. Data on electricity consumptioncfauistic soda production are also reported in Stafiorm 11-MTP
“Report on the consumption of fuel, heat energyedadtricity”, which is prepared two times per y&ata for 6 months and data for the whole year).

Data on heat energy consumption for caustic soodugtion are collected each two hours by the De@higf of the workshop on technical issues anddfixe
Steam consumption from CHP accounting journalsciviaire stored during three years. Besides, datstared in automatic process control system. Mgnthl
data on heat energy consumption for caustic soalduption are fixed in monthly Technical reportsgareed by the Deputy Chief of the workshop on tecdini
issues. Technical reports are stored in four pappies during 5 years. Data on heat energy consomfiir caustic soda production are also reported i
Statistical form 11-MTP “Report on the consumptadrfuel, heat energy and electricity”, which is paeed two times per year (data for 6 months ana fibat
the whole year).

Data on hydrogen consumption for heat energy génerare collected on a daily basis by the Deputje€of the workshop on technical issues and fiked
reporting forms, which are stored during 1 montbsiBes, data are stored in automatic process ¢a@ystem. Monthly data on hydrogen consumptiorhfemt
energy generation are fixed in monthly Technicpbrés prepared by the Deputy Chief of the worksbopechnical issues. Technical reports are stardolir
paper copies during 5 years.

Data on caustic soda production are collected dails basis by the Deputy Chief of the workshoptechnical issues and fixed in reporting forms, \rdce

stored during 1 month. Besides, data are storediiomatic process control system. Monthly dataaustic soda production are fixed in monthly Techhic
reports prepared by the Deputy Chief of the worksbio technical issues. Technical reports are stioréslir paper copies during 5 years. Data on ¢agstla
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production are also reported in Statistical forrdM TP “Report on the consumption of fuel, heat egyeagd electricity”, which is prepared two times gear
(data for 6 months and data for the whole year).

Data from Statistical forms 11-MTP “Report on tlansumption of fuel, heat energy and electricity’nael as from the monthly technical reports aredufes
the preparation of special monthly monitoring répan the data used for calculation of emissiomecgdn due to realization of joint implementatiorject,
which are further used for the development of ahmanitoring reports on emission reductions achiegtee to the realization of the project. Documeotat
with the monitoring data (monthly reports) will kept during the period of project realization awo tyears after the last transfer of ERUs from trajqut.

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

Date: 11/05/2012

The information about the organisation, which hetaldished the monitoring plan and developed ptajesign 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.camn.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.

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



@\& JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 ;i
vvy ~

Joint Implementation Supervisory Committee page 43

\ SECTION E. Estimation of greenhouse gas emissiondactions |

\ E.1. Estimated projectemissions: |

Project scenario foresees introduction of new éagstda production unit employing modern membrane
cell technology and hydrogen consumption for engugyposes.

Emissions of greenhouse gases under the projectagceinclude emissions due to electricity
consumption and natural gas combustion for heagygrgeneration.

Preliminary calculation of anthropogenic greenhogesges emissions in metric tonnes of carbon dioxide
equivalent is made according to the following folaiu

PE = PEIectricity"’ PE1eat (El)
where:
PE — total project greenhouse gases emissions$af@O.e;
PEecriciy— Non-direct greenhouse gases emissions due toroptisn of electricity, generated by
power stations of united energy system of Ukraingen the project scenario, tonneél.e;
PE.a— non-direct greenhouse gases emissions due taroption of heat energy generated by
Kalush TPP by combusting of natural under the mtageenario, tonnes @fO.¢.

Non-direct greenhouse gases emissions due to cgtisumof electricity, generated by power statiofs o
united energy system of Ukraine are calculatedraig to the following formula:

I:)Eelectricityz ECproject ) EFgrid- (E2)

where:
ECoroject — €lectricity consumption for caustic soda progrctunder the project scenario, MWh;
defined based on the monitoring data and for thdirpinary calculation is defined based on
production plans of the enterprise (see table B;1-1
EFyiq — Specific carbon dioxide non direct emissionsofiafidr consumption of electricity generated by
power stations of united energy system of Ukraimenes CQ/ MWh; the choice of data is based on
the orders of the National environmental investsiesmjency of Ukraine for*lclass electricity
consumers (for the year 2012 and onwards the fadtle year 2011 is used — see also table E.1-1.).

Non-direct greenhouse gases emissions due to cgtisumof heat energy generated by Kalush TPP by
combusting of natural gas are calculated accortirige following formula:

PEea= HCoroject” 4.1868 - Efs - OXIDyg - 10° /e, (E.3)

where:
HC,ject — heat energy consumption for caustic soda pramucinder the project scenario, Gkal,
defined based on the monitoring data and for thdirpinary calculation is defined based on
production plans of the enterprise (see table B;1-1
ER- CO; emission factor for natural gas combustion, k§©$e/GJ; value of the carbon content in
natural gas according to National inventory of amplogenic emissions from sources and removals
by sinks of GHG in Ukraine in 1990-2010 (Talble.39 on page 365) converted to carbon dioxide
emissions factor based on molar mass ratio (acupitdi the step 6 on page 1.8 of the Workbook,
Module “Energy” of 1996 IPCC Guidelines for natibgaeenhouse gas inventories) has been used
for preliminary calculations — 55.62 kg of @0GJ;
OXIDyg — carbon oxidation factor for combustion of natugals; value according to National
inventory of anthropogenic emissions from souraes i@movals by sinks of GHG in Ukraine in
1990-2010 (Tabl&l2.40 on page 366) has been used for preliminacyledions — 0,995;

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



@\& JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 ;i

Joint Implementation Supervisory Committee page 44

nne — efficiency factor for natural gas fired boilersed for heat energy generation — 90%.

Results of the preliminary calculation of anthropoig greenhouse gases emissions due to electricity
consumption and heat energy consumption under thjeqgd scenario for each year of the crediting
period (2010-2012) and in total in metric tonnesafbon dioxide equivalent, as well as the data use
for calculation are presented in table E.1-1 below.

Table E.1-1. Information on project greenhouse gasmissions.

Data 2010 2011 2012 Total
Caustic soda production, tonnes 23424 107015 1r858309019
Electricity consumption, MWH 57993 | 259523 433076 750592

Specific carbon dioxide non direct emissions faébor
consumption of electricity generated by power stetiof 1.093 1.090 1.090 -
united energy system of Ukraine, tonnes ob&M™MWh
Heat energy consumption, Gkal 20095 74888 124885 9814
Project grgenhouse gases emissions due to elgctrici 63386 | 282880/ 472053 818319
consumption, tonnes @fO.e

Project gr_eenhouse gases emissions due to hegyener 5173 19267 32152 56592
consumption, tonnes 60

Total project greenhouse gases emissions, tonr&@.of 68559 | 302147 504205 874911

Data on caustic soda production, electricity andl lemergy consumption are assumed according to the
production plans of the enterprise.

Thus, total amount of project greenhouse gasessemisfrom electricity consumption and heat energy
consumption during the years 2010-2012 (first ¢negliperiod) will constitute to 874 911 tonn€e.ec.

Table E.1-2. Information on project greenhouse gasuissions for the years 2013-2025.

Years Project greenhouse gases emissions, tonG#3,,
2013 504205
2014 504205
2015 504205
2016 504205
2017 504205
2018 504205
2019 504205
2020 504205
2021 504205
2022 504205
2023 504205
2024 504205
2025 504205
Total 6 554 665

Total greenhouse gases emissions from electrioitggemption and heat energy consumption under the
project scenario during the period 2013-2025 wohstitute 6 554 665 tonnes of O

%2 Data on electricity consumption are presentedimd numbers in MWh. During calculation of greerdmgases
emissions due to electricity consumption data withounding are used.
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During the entire project lifetime (2010-2025) awijhogenic greenhouse gases emissions from
electricity consumption and heat energy consumptioder the project scenario amount to 7 429 576
tonnes of CGe.

E.2. Estimated leakage |

No leakages are foreseen within the project agtivit

E.3. ThesumofE.l.and E.2.. |

Taking into account that no leakages are foresadninithe project activity the sum of E.1 and Es2 i
equal to E.1.

E.4. Estimated baselineemissions:

Baseline scenario of proposed joint implementaponiect foresees continuation of using diaphragm
cell technology for caustic soda production and lafchydrogen consumption for energy purposes.

Baseline greenhouse gases emissions would havedeeemnated due to electricity consumption, heat
energy consumption and natural gas combustion feat henergy generation. Calculation of
anthropogenic greenhouse gases emissions that vkawle taken place without joint implementation
project realization (baseline emissions) will bedeaccording to the following formula:

BE = BEeIectricity+ BEweat'i' BENG- (E4)

where:
BE - total baseline greenhouse gases emissiome2@iCO.¢;
BEckecriciy— NoN-direct greenhouse gases emissions due tomptisn of electricity, generated by
power stations of united energy system of Ukraimgen the baseline scenario, tonne€0fe;
BE.a— NoN-direct greenhouse gases emissions due taroption of heat energy generated by
Kalush TPP by combusting of natural gas under #seline scenario, tonn€®,.;
BEng — greenhouse gases emissions due to combusticaturfahgas for heat energy generation
under the baseline scenario in the amount that dvbel equal to the amount of heat energy
generated due to hydrogen combustion under thegirsgenario, tonn&0,..

Non-direct greenhouse gases emissions due to cgtisumof electricity, generated by power statiohs o
united energy system of Ukraine will be calculaaedording to the following formula:

BEeIectricity= SE(-\bas.eline' I:%:aus:tic' EFgrid- (E5)

where:
SEGaseine— Specific electricity consumption for caustic sogi@duction under the baseline,
MWh/tonne; parameter is not monitored during theditmg period and is estimated based on
historic data on electricity consumption for caustbda production as an average value for last 5
years of using diaphragm technology at the entsgfflears 2004-2008) — 3.158 MWh/tonne (See
also section B);
P.ausic— caustic soda production, tonnes; parameter isass equal both for project and baseline
scenario and for preliminary calculation is definedcording to the production plans of the
enterprise (see table E-4.1. for details);
EFyic — specific carbon dioxide non direct emissions dadior consumption of electricity
generated by power stations of united energy sysiErdkraine, tonnes C{& MWh; values
approved by the order of National environmentakstment Agency of Ukraine for thé' tlass
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consumers are used for preliminary calculationstfie years 2012 and onwards the value for the
year 2011 is used — see also table E-4.1.).

Non-direct greenhouse gases emissions due to cgtisumof heat energy generated by Kalush TPP by
combusting of natural gas under the baseline siteasr calculated according to the following foranul

BEheat= SHQ)as.eline' 4.1868 - Ee)lustic' EI'_NG ' OXIDNG ) 103/nNG- (E6)

where:
SHGuaseine— Specific heat energy consumption for caustic godaluction under the baseline,
Gkal/tonne; estimated based on historic data ort keargy consumption for caustic soda
production as an average value for last 5 yeanssinfg diaphragm technology at the enterprise
(years 2004-2008) — 3.374 Gkal/tonne (See alsioseB);
P.ausic — caustic soda production, tonnes; assumed to bal dopth in project and baseline
scenario, and for the preliminary calculation obdlane greenhouse gases emissions is defined
based on production plans of the enterprise;
ER - CO, emission factor for natural gas combustion(ka./GJ; value of the carbon content in
natural gas according to National inventory of amplogenic emissions from sources and removals
by sinks of GHG in Ukraine in 1990-2010 (Talble.41 on page 470) converted to carbon dioxide
emissions factor based on molar mass ratio (acupitdi the step 6 on page 1.8 of the Workbook,
Module “Energy” of 1996 IPCC Guidelines for natibgeeenhouse gas inventories) and presented in
kg CO,J/GJ has been used for preliminary calculations.65kg CQJ/GJ;
OXIDyg — carbon oxidation factor for combustion of natugals; value according to National
inventory of anthropogenic emissions from souraed i@movals by sinks of GHG in Ukraine in
1990-2010 (Tabl&l2.42 on page 471) has been used for preliminacyledions — 0,995;
nne — €fficiency factor for natural gas fired boiletsed for heat energy generation — 90%; parameter is
not monitored during the crediting period (See alsction B).

Greenhouse gases emissions due to combustion afahgas for heat energy generation under the
baseline scenario in the amount that would be etpuahe amount of heat energy generated due to
hydrogen combustion under the project scenarieam@ilated according to the following formula:

BENG = HGnydrogeri EI'_NG ' OXIDNG ) 103/nhydrogen (E7)

where:
ER - CO, emission factor for natural gas combustion(ka./GJ; value of the carbon content in
natural gas according to National inventory of amplogenic emissions from sources and removals
by sinks of GHG in Ukraine in 1990-2010 (Talble.41 on page 470) converted to carbon dioxide
emissions factor based on molar mass ratio (acupitdi the step 6 on page 1.8 of the Workbook,
Module “Energy” of 1996 IPCC Guidelines for natibgeeenhouse gas inventories) and presented in
kg CO,J/GJ has been used for preliminary calculations.65kg CQJ/GJ;
OXIDyg — carbon oxidation factor for combustion of natugals; value according to National
inventory of anthropogenic emissions from souraed i@movals by sinks of GHG in Ukraine in
1990-2010 (Tabl&l2.42 on page 471) has been used for preliminacyledions — 0,995;
HGhyarogen— @amount of heat energy generation due to hydragenbustion under the project

scenario, GJ. Calculated according to the followiorghula:
HGhydrogen= I:Chydrogen' NCVhydrogen' Mhydrogen (E8)

where

FGiyarogen — @mount of hydrogen combusted for heat energyergéion under the project
scenario, 1000 fnfor the preliminary calculations defined basedtloe production plans of the
enterprise (see table E-4.1.);
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NCVhyarogen — Net calorific value of hydrogen, GJ/1000rthe value according to GOST
3022-80 “Hydrogen technical. Technical specificasid(28 670 kcal/kg), converted to GJ/10G0m
is used — 1038 GJ/1000nt parameter is not monitored during the creditirgiqd (See also
section B);

Nhydrogen — €fficiency of the equipment used for hydrogen bostion for heat energy
generation — 90%; parameter is not monitored dutiegcrediting period (See also section B).

Results of preliminary calculation of anthropogegieenhouse gases emissions due to electricity
consumption, heat energy consumption and natusatgabustion for heat energy generation under the
baseline scenario for each year of the creditingode(2010-2012) and in total in metric tonnes of
carbon dioxide equivalent, as well as the data fmedalculation are presented in table E.4-1 below

Table E.4-1. Information on baseline greenhousegasnissions

Data 2010 2011 2012 Total
Caustic soda production, tonnes 23424 107015 17858 309019
Electricity consumption, MWH 73980 337987 564012 975979
Heat energy consumption, Gkal 79026 361041 602482042849
Amount of hydrogen combusted for heat energy 4557 21701 48000 74258

generation under the project scenario, 1080 m
Specific carbon dioxide non direct emissions
factor for c_onsumptlc_)n of electricity generated PY 1093 1.090 1.090 i
power stations of united energy system of Ukraine,
tonnes of C@/ MWh

Baseline greenhouse gases emissions due to
electricity consumption, tonn€0,,

Baseline greenho_use gases emissions due to heat20345 92950 155109 268404
energy consumption, tonn€e,.

Baseline greenhouse gases emissions due to natural

80860 368406 614773 1064039

gas combustion for heat energy generation, tonnes 2725 12974 28698 44397
COZe
Total baseline greenhouse gases emissions, tonneios%o 474330 298580 1376840

COZe

Data on caustic soda production and amount of lyaracombusted for heat energy generation are
assumed according to the production plans of thergmnse. Data on electricity and heat energy
consumption are calculated based on caustic soddugtion and defined specific electricity
consumption and heat energy consumption for cagstla production under the baseline scenario (See
section B for details).

Thus, total amount of baseline greenhouse gasessiom$ from electricity consumption, heat energy
consumption and natural gas combustion for heatggngeneration during the years 2010-2012 (first
crediting period) will constitute to 1 376 840 t@sfCO.e.

8 Rounded value is presented here. In calculationsaunded value is used.

24 Data on electricity consumption are presentedimd numbers in MWh. During calculation of greerdmgases
emissions due to electricity consumption data withounding are used.
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Table E.4-2. Information on baseline greenhoussegamissions for the years 2013-2025

Years Baseline greenhouse gases emissions, tonfi€s,
2013 798 580
2014 798 580
2015 798 580
2016 798 580
2017 798 580
2018 798 580
2019 798 580
2020 798 580
2021 798 580
2022 798 580
2023 798 580
2024 798 580
2025 798 580
Total 10 381 540

Total greenhouse gases emissions from electricibsemption, heat energy consumption and natural
gas combustion for heat energy generation undebdkeline scenario during the period 2013-2025 will
constitute 10 381 540 tonnes of £0

During the entire project lifetime (2010-2025) awfogenic baseline greenhouse gases emissions from
electricity consumption, heat energy consumptioth matural gas combustion for heat energy generation
amount to 11 758 380 tonnes of £0

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

The amount of emission reduction units has beeoutzbed as a difference between the amount of
emissions in the baseline scenario and the amdwmissions in the project scenario.

ER = BE - PE, (E.9)
where:

ER - total greenhouse gases emissions reductimme$oofCO.e;
BE - total baseline greenhouse gases emissiome@iCO.¢;
PE — total project greenhouse gases emissions$arf@O.e.

Results of preliminary calculation of the amounteafission reduction units in total within the defin
boundaries of the project by years of creditingqukare presented in table E.5-1 below.

Table E.5-1. Information on greenhouse gases eomissieduction
Data 2010 2011 2012 Total
Reduction of greenhouse gases emissions due to| 17474 85526 142720 24572(
electricity savings, tonnes 610.e
Reduction of greenhouse gases emissions due to|he#il172 73683 122957 211812
energy savings, tonnes @0.e
Reduction of greenhouse gases emissions due to| 2725 12974 28698 44397
substitution of natural gas by hydrogen for heat
energy generation, tonnes@.e
Total reduction of greenhouse gases emissionsesonn35371 172183 294375 501929
of COe
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Thus, estimated amount of greenhouse gases ensissioliction for the period 2010- 2012 (first
crediting period) will constitute to 501 929 tonrmE#sCO.e.

Total greenhouse gases emissions reduction dugrnbiplementation project realization during the
period 2013-2025 will be 3 826 875 tonnes6e.

During the entire project lifetime (2010-2025) grbeuse gases emissions reduction due to joint
implementation project realization will be 4 328480nnes ofCO.e¢.

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 CO, equivalent) (tonnes of (tonnes of
CGO, equivalent) CGO, equivalent) CO, equivalent)

2010 68 559 0 103 930 35371

2011 302 147 0 474 330 172 183

2012 504 205 0 798 580 294 375

Subtotal 874 911 0 1376 840 501 929

over the period of

2010-2012

(tonnes of

CG,

equivalent)

2013 504 205 0 798 580 294 375

2014 504 205 0 798 580 294 375

2015 504 205 0 798 580 294 375

2016 504 205 0 798 580 294 375

2017 504 205 0 798 580 294 375

2018 504 205 0 798 580 294 375

2019 504 205 0 798 580 294 375

2020 504 205 0 798 580 294 375

2021 504 205 0 798 580 294 375

2022 504 205 0 798 580 294 375

2023 504 205 0 798 580 294 375

2024 504 205 0 798 580 294 375

2025 504 205 0 798 580 294 375

Subtotal 6 554 665 0 10 381 540 3826 875

over the period of

2013-2025

(tonnes of

CG,

equivalent)

Total 7429 576 0 11 758 380 4 328 804

over the period of

2010-2025

(tonnes of

CG,

equivalent)
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SECTION F. Environmental impacts

Proposed joint implementation project will lead reduction of specific electricity consumption and
reduction of natural gas combustion for heat engegyeration, and consequently to reduction of fossi
fuel consumption for electricity and heat generatiad thus will have positive impact on environment

Overall, during caustic soda production using memertechnology there are three factors impacting
natural environment, namely, atmospheric pollutivaste water and solid waste.

The enterprise has received from the State aughoritenvironmental protection in lvano-Frankivsk
region (regional authority of the Ministry of ensirmental protection of Ukraine) additional permit
#2622882400-1 dated 28.04.2011 amending the p&26i1992 for the emissions of pollutants into the
atmospheric air from stationary sources.

The advantage of membrane technology is absoluiavce of chlorine emissions in the electrolysis
department during normal technological operatioll.gaseous emissions are collected into a closed
system and directed for the dechlorination to théfigation columns. The level of purification is —
99.99%.

Wastewater from the stages of electrolysis, wakmmideralization, evaporation, hydrogen drying,
caustic storage facilities, etc. are directed feutralization with further release in acid-alkainerage
system. In order to protect water resources fromtaguination it is foreseen to reuse in technoldgica
processes water from cleaning of filtration materad the equipment and neutralized wastewater.

Solid not hazardous waste in form of precipitatethuiidified sludge, which is created from not
soluble minerals within the salt used for caustidasproduction is collected into metal containard a
sent third party organization for further use olizdtion.

Reduction of greenhouse gases emissions duringetied 2010-2012 will amount to 501 929 tonnes
CO.e¢, and for the entire project lifetime (2010-2025) 328 804 tonneGO.¢.

Besides, project implementation will lead to reductof specific consumption of recirculated water
from 202 nf to 97nf and technological air from 52 Ao 20 nnd, which would also have positive
environmental impact.

Project does not have a sufficient impact on biotédium.

In general, project realization will have positieavironmental impact and will not cause deteriorati
of the environment on local level.

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

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

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

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

CONTACT INFORMATION ON PROJECT PARTICIPANTS

Organisation:

LLC “Karpatnaftohim”

Street/P.O.Box: Promyslova

Building: 4

City: Kalush

State/Region: Ivano-Frankivsk region
Postal code: 77306

Country: Ukraine

Phone: +38 03472 73102

Fax: +38 03472 60425
E-mail:

URL:

Represented by:

Title: Director General
Salutation: Mr.

Last name: Shulyndin
Middle name: Volodymyrovych
First name: Volodymyr
Department:

Phone (direct):

+38 03472 73109

Fax (direct):

+38 03472 60425

Mobile:

Personal e-mail:

mail@knh.com.ua

Entry number at Uniform State Register of Entegsisand Organizations of Ukraine — 33129683.
Economic activity types according to Ukrainian Giéisation for Economic Activities (KVED): 20.11
production of industrial gases; 20.13 productiorotifers basic non organic chemical products; 20.14
production of others basic organic chemical prostu20.16 production of plastic material in primary
moulds; 49.20 cargo rail transportation; 71.20 mécdl tests and examinations.
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Organisation: LITASCO SA
Street/P.O.Box: Rue du Conseil General
Building: 9

City: Geneve

State/Region:

Postal code: 1205

Country: Switzerland

Phone:

Fax:

E-mail:

URL: www.litasco.com
Represented by:

Title: Emissions Trader
Salutation: Mr.

Last name: da Silva

Middle name:

First name: Nelson

Department:

Phone (direct): +41 22 705 2411

Fax (direct):

Mobile:

Personal e-mail: NDASILVA@Iitasco.ch
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Annex 2
BASELINE INFORMATION

See Section B.
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Annex 3

MONITORING PLAN
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Annex 4
SPECIFIC CARBON DIOXIDE NON DIRECT EMISSION FACTORS FOR CONSUMPTION
OF ELECTRICITY GENERATED BY POWER STATIONS OF UNITE D ENERGY SYSTEM
OF UKRAINE

DATA VALUE SOURCE

Specific carbon dioxide non direct

emissions factor for consumption O.f Order #43 from 28th of March, 2011, of
electricity generated by power stations of . :
i . 1,093 National Environmental Investment Agency pf
united energy system of Ukraine for 1st .
Ukraine
class consumers for 2010, tonne
CO,/MWh
Specific carbon dioxide non direct
emissions factor for consumption of Order #75 from 12th of May, 2011, of
electricity generated by power stations of . :
i . 1,090 National Environmental Investment Agency pf
united energy system of Ukraine for 1st .
Ukraine
class consumers for 2011, tonne
CO,/MWh

For the years 2012-2025 the value of specific aarlbiioxide non direct emissions factor for
consumption of electricity generated by power stegiof united energy system of Ukraine approved for
the year 2011 was used in the calculations. Atsthge of monitoring report preparation and in ase
approval of specific carbon dioxide non direct gsions factor for consumption of electricity geneda
by power stations of united energy system of Ulgafor the year 2012 and forthcoming years
calculations will be properly adjusted.
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Annex 5

FINANCIAL PLAN

Total estimated project cost is about UAH 849.8iaml (VAT excluded).

Due to the necessity of significant investmentalization of the project activity is not the most
economically favorable without additional financiacentives, namely revenues from the sale of
emission reduction units (ERUS), which are genedratighin the boundaries of the joint implementation
project.

The contract with the technology supplier (Germampany UHDE) has been signed on" 16
December 2005. Construction and partly project gtesiorks have been done by local companies.
Expenses on the realization of the project have beene in 2006-2010.

Financial plan of the project is presented in tidd below.
Table 1. Financial plan of the project

Year 2006 2007 2008 2009 2010
Design works 26 684 000 29 879 000 711 000 181 00(¢ 12 000
Equipment cost 7 383 000 348835000 65926 000 22 375 Q00 16600
Construction and 7 739 000 31949000 185039000 85965 000 110267
assembling works
Other costs 2 654 000 13 488 000 10720000  + 2 649 0Q0*
Total investments 41806 000 | 413317000 265164000 119241000 60®MA0

* return of previously paid costs

Financial indicators of the project

Financial analysis was used to demonstrate thgiosex project activity is not the most financially
attractive. Net present value (NPV) was used tdoper the analysis (See also section B for more

detalils).

Table 2. Results of financial analysis

Scenario NPVC, UAH
Project scenario, UAH - 168 250 091
Project scenario with ERU sales, UAH 11 502 844

The results of the financial analysis demonstratg the project scenario is not the most finangiall
attractive for the project owners. The applicat@inthe flexible mechanisms of Kyoto Protocol and
additional revenues from emission reduction urstdes significantly improves the economic feadipili
of the project and triggers project implementation.
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