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‘ A.1l. Titleof the project:

>>
Reduction of N,O Emissonsfrom Nitric Acid Production at OJSC “ AZOT”, Cherkasy, Ukraine

Sectora scopesto which the project pertainsis Chemica industry (5); Group 111

Verson 1
25 May 2009

\ A.2. Description of the project:

> =
Open Joint Stock Company (OJSC) “AZOT” (hereafter called “ Cherkasy AZOT”) mainly products
mineral fertilizers, ammonia and weak nitric acid, caprolactam.

Cherkasy AZOT has ten lines of nitric acid production of UKL-7 type, which are operated a high
pressure. The total design capacity is 1,200,000 tonne per year (120,000 tonne'/yr*10 units) based on
100% HNO:.

Nitrous oxide (N,O) isan undesired by-product gas from the manufacture of nitric acid. Nitrous oxide is
formed during the catalytic oxidation of ammonia. Over a suitable catalyst, a maximum 98% (typically
92-96%) of the fed ammoniais converted to nitric oxide (NO). The remainder participatesin undesirable
sde reactionsthat lead to the production of nitrous oxide, among other compounds.

Waste N,O from nitric acid production istypically released into the atmosphere, asit does not have any
economic value or toxicity at typica emisson levels. N,O is an important greenhouse gas which has a
high Global Warming Potentia (GWP) of 310.

The project activity involves the ingtallation of a secondary catalyst for catalytic destruction of most of
the nitrous oxide (N20) produced in the nitric acid plant. The abatement is expected to be approximately
80% of the N20 produced.

The baseline scenario is determined to be the release of N,O emissonsto the atmosphere at the currently
measured rate, in the absence of regulations to restrict N,O emissons (currently there is no legidation
requiring the limitation of N20 emissons associated with nitric acid production in Ukraine). If
regulations on N,O emissions are introduced during the crediting period, the baseline scenario shall be
adjusted accordingly.

The baseline emisson rate will be determined by measuring the N,O emisson factor (kg N.O/tonne
HNQO;) during a cormplete production campaign before project implementation. To ensure that the data
obtained during the initid N,O measurement campaign for baseline emisson factor determination are
representative of the actual GHG emissions from the source plant, a set of process parameters known to
affect N,O generation and under the control of the plant operator will be controlled within certain limits.

! In accordance with AM0034, annual production shall be calculated on the basis of 365 days of operation. On plant
design documentation, annual production is calculated on the basis of 8000 operational hours (330 days) per year.
1,200,000 tones per year — is the production capacity, which is calculated for 10 lines on the basis of 330
operational days per year in accordance with the operating manua of the production units.
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Basgline emissons will be dynamically adjusted from activity levels on an ex-post basis through
monitoring the amount of nitric acid production. Additional N,O monitoring and recording facilities will
be ingalled to measure the amount of N,O emitted by the project activity. All project-related N,O
emissonswill be monitored directly in red time.

Project additionality is determined usng the “Tool for the demondration and assessment of
additionality”, version 05.2 approved at the 39" meeting of the CDM Execttive Board.

The project does not impact on the local communities or access of services in the area. The project
activity will not cause job losses at Cherkasy AZOT plant.

Cherkasy AZOT nitrous oxide abatement project has the potential to be replicated by other nitric acid
plantsin the country.

A.3. Project participants:

>>

Party involved L egal entity project participant Please indicate if the Party
(as applicable) involved wishes to be
considered as project
participant (Y es/No)

Ukraine (hogt) OJSC “AZOT” (Ukraine).
No

Investor ERU purchaser isyet to be No
determined and shall be named
before the fira verification at the
| atest

Cherkasy AZOT is Ukrainian Open Joint Stock Company enterprise which was created in 1994 and
registered (incorporated) on July 14", 1994 by Reg. # 1 026 120 0000 000004 , with the following main
activities fertilizers and nitric compounds production, raw plastics production, chemicals for indugtrial
purposes and wholesale of chemicds.

During 2005-2010 the drategic program of energy consumption reduction in ammonia and mineral
fertilizer production is under developed by the company. To develop this program more than 21.14
million USD were spent in 2007. It gave the possbility of reducing the consumption of natural gas by
5.24% and electricity by 20%. In 2007 nitric acid production grew almost 2 fold compared to previous
year (2006). The % of ammonium nitrate export in 2007 has grown by 3 times more than in 2006.
Currently the Complex produces ammonia, weak nitric acid, ammonium nitrate, urea, caprolactam
among other products.

The ammonia results from the chemical synthess of nitrogen and hydrogen which is obtained from
natural gasin a facility that uses the Kellogg process at 270 bar. Ammonia is the sarting material for
nitric acid, ammonium nitrate, urea and complex fertilizers. Ureais obtained in two facilities under the
license of Stamicarbon usng ammonia and carbon dioxide as raw materials. Ammonium nitrate is
obtained in a plant under the license of GIAP through the neutralization of nitric acid with ammonia that
leadsto a granulated product.

This project desgn document (PDD) has been developed by MGM WORLDWIDE LLC, an affiliated
company of MGM Internationd Inc. MGM is an experienced Clean Development Mechanism (CDM)
and Joint Implementation (JI) project developer. MGM Internationd was established in the year 2000 as
a project development, investment and commercialization firm whose objectives are the identification,
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design, negotiation, execution, and monitoring of CDM, JI and Voluntary Market (VM) projects that
contribute to reducing anthropogenic GHG emissons.

A.4. Technical description of the prgject:

>>
A.4.1. Location of the project:
>>
A.4.11. Hod Party(ies):
>>

Ukraine islocated in South-Eastern Europe
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Figure 1. M ap of Ukraine showing project location.

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

>>

Cherkas ka oblast (region) is Stuated in the central part of Ukraine; it extends for 238 km from the west
to the eas and for 200 km from the north to the south. It borders with Kyivska, Poltavska,
Kirovohrads kaand Vinnyts ka oblagts.

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

>>

The project is located in the City of Cherkasy, postal code 18014. Cherkasy is a regional centre of
Cherkas ka oblasgt. The city is located on the Dnieper River, approximately 186 km (122 miles) to the
south-west from Kyiv. The egtimated population is more than 300,000 people. Cherkasy has many
factories and is also animportant chemical production center. The city hasalocal airport.
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Figure 2. Map of Cherkasy city showing project location.

A414. Details of physical location, including information allowing the unique
identification of the prgject (maximum one page):
>>

The GPS coordinates of the plant are:

49°27'53"northern latitude and
32°11'25"eagtern longitude.
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[ UKEL-7 Nitric acid production

Figure 3. The location of UKL -7 ammonia oxidation reactors at Cherkasy AZOT.

A.4.2. Technology(ies) to be employed, or measures, operations or actions to be implemented by

>>
The Ostwald process

Nowadays, all commercial nitric acid is produced by the oxidation of ammonia, and subsequent reaction
of the oxidation products with water, through the Ostwald process.

The basc Ogtwald processinvolves 3 chemical seps.

A) Catalytic oxidation of ammonia with atmospheric oxygen, to yield nitrogen monoxide (or nitric
oxide).

(1) 4 NH3+50, > 4 NO + 6 H,O

B) Oxidation of nitrogen monoxide to nitrogen dioxide or dinitrogen tetroxide
2 2NO+ 0, > 2NO; = N,O,

C) Absorption of the nitrogen oxidesin water to yield nitric acid

(3)  3NO,+H,0-> 2HNO;+NO
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Reaction 1 isfavoured by lower pressure and higher temperature. Nevertheless, at too high temperature,
secondary reactions take place that lower yield (affecting nitric acid production). Thus, an optimal
reaction temperature is found between 850 and 950°C, affected by other process conditions and catalyst
chemica compostion (Figure 4)°. Reactions 2 and 3 are favoured by higher pressure and lower
temperatures.
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Figure 4. Conversion of ammonia to nitrogen monoxide on platinum gauze as a function of
temperature at (a) 100 kPa; (b) 400 kPa’ above.

The way in which these three steps are implemented characterizes the various nitric acid processes found
throughout the industry. In mono-pressure or single pressure processes ammonia combustion and
nitrogen oxide absorption take place a the same working pressure. In dual pressure or split pressure
plants the absorption pressure is higher than the combustion pressure.

Nitrous oxide formation

Nitrous oxide is formed during the catalytic oxidation of ammonia. Over a suitable catayst, a maximum
98% (typicaly 92-96%) of the fed ammonia is converted to nitric oxide (NO) according to reaction (1)
above. The remainder participates in undesirable side reactions that lead to nitrous oxide (N,O), among
other compounds.

Side reactions during oxidation of ammonia:

4) 4 NH3 + 4 O, 2 2 N,O + 6 H,0 (nitrous oxide formation).

(5) 4 NH3+30,> 2N,+6H,0

(6) 2NO> N, + 0O,

(7) 4NH3+6NO->5N,+6H,0
Nitric acid production in Cherkasy AZOT
At Cherkasy AZOT the nitric acid production facility condgs of 10 lines UKL-7 which are Stuated in
two shops - n°1 and n°2, shop n°1 consists of 3 lines and shop n°2 consgts of 7 lines. Each line conssts
of 1 reactor, 1 absorption towers, 1 DeNOx unit, 1 tail turbine. N,0 asthe part of stack gases after turbine

from 10 lines is emitted into the aamosphere through 3 common stacks one stack in shop n°1 and 2
stacksin shop n°2 — 1% for 3 linesand 2™ for 4 lines.

2 Thieman et a., “Nitric Acid, Nitrous Acid, and Nitrogen Oxides’, Ullmann’s Encyclopedia of Indugrial
Chemistry 6th Edition, Wiley-VCH Verlag GmbH & Co. KGaA. All rights reserved.
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N,O abatement technology classification

The potential technologies (proven and under development) to treat N,O emissions at nitric acid plants
have been classfied asfollows, on the bad's of the process|ocation of the control device:

Primary: N,O is prevented from forming in the oxidation gauzes.

Secondary: N,O once formed is eliminated anywhere between the outlet of the ammonia oxidation
gauzes and the inlet of the absorption tower.

Tertiary: N,O isremoved at the tail gas, after the absorption tower and before the expansion turbine.
Quaternary: NO isremoved following the expansion turbine and before the stack.

Selected technology for the project activity

General description

The current project activity involvesthe ingtdlation of a new (not previoudy installed) catalyst below the
oxidation gauzes, ingde the reactor (a “secondary catalys”) (Figure 5), whose sole purpose is the
decomposition of N,O.

To reduce the N20O formed a catalytic abatement sysem will be indalled. In order to monitor the
emisson reductions generated by the project an uninterrupted automatic emissons monitoring sysem
(AMS) will beingalled.

There are severa potential vendors, which could become suppliers of Secondary Catays for this project.

Figure 5. L ocation of “ secondary catalyst” inside the ammonia oxidation reactor (AOR).
The secondary approach has the following advantages.

e The catalyst does not consume electricity, seam, fuel's or reducing agents (al sources of |eakage)
to eliminate N,O emissons, thus, operating costs are negligible and the overall energy bal ance of
the plant is not affected.

e Indgallaionisreativdy smple and does not require any new process unit or re-design of existing
ones (the reactor basket needs some modifications to accommodate the new catalyst).

e Indgalation can be done smultaneoudy with a primary gauze changeover; thus, the loss in
production due to incrementa downtime will be limited.

o Condderably lower capitd cost when compared to other approaches.

e Secondary catays does not affect NO yield.

e Secondary catayst does not increase NOx emissons,

Cherkasy AZOT isin the process of selecting the secondary catalyst supplier. The secondary abatement
technology has been tested in several indudrial trials in which it has proven to be reliable in reducing
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N,O and environmentally safe. Especidly, itsimplementation does not lead to increased NO, emissons.
Nor isthe environment directly or indirectly harmed in any other way.

Cherkasy AZOT will ensure that the N,O abatement catalyst is returned to the supplier at the end of its
useful life to be refined, recycled or dispose of according to the prevailing EU standards.

The corresponding secondary catalyst ingalaion works will be coordinated among the catalyst
supplier’steam and Cherkasy AZOT saff, and will be performed by plant technical personnel. Design
and ingallation of a new catays support syssem or modification, for secondary catays ingallation
including choice of material, their strength properties, mounting of equipment and al other relaed
documentation will be done according to acting rules and norms in Ukraine by secondary catayst
supplier. Timing of theingtallation will be correlated with the plant and maintenance schedule.

Once indalled, the catalys itself and the automated measuring system (AMYS) will be operated by the
loca Cherkasy AZOT employees. All project participants will work together on training Cherkasy
AZOT 4aff to reliably supervise the effective operation of the catayst technology, operate the ingtalled
monitoring system to measure the emisson levels and collect the data in a manner that alows the
successful completion of each verification procedure.

A.4.3. Brief explanation of how the anthropogenic emissions of greenhouse gases by
sources are to be reduced by the proposed JI project, including why the emission reductions would

policies and circumstances:

>>

The project activity condgs of the ingallation of a secondary catalyst inside the ammonia burner beneath
the primary catalyst, whose sole purpose isto reduce the N,O emissons.

Due to high temperature and the presence of the secondary catalys, the N,O previoudy formed is
converted into N, and O..

N.O istypically released into the amosphere as common practice in the industry, since it does not have
any economic vaue or toxicity at typical emisson levels.

Currently, there are no national regulations or legal obligationsin Ukraine concerning N,O emissons. It
isunlikely that any such limits on N,O emissons will beimposed in the near future.

The abatement of N20 involves sgnificant investment. Without the project activity as a J project
activity, the N20O formed would be emitted to the atmosphere, as there are neither economic incentives
nor regul atory requirements to abate N20 emissions.

From what was said earlier, it is concluded that N,O would not be removed in the absence of the
proposed project activity.

>>
Egimates of emisson reductions over the crediting period are calculated taking into account the
following factors
e Annua production of nitric acid is based on the Plan for Production of Nitric Acid for the Y ears
2009-1015 approved by the plant management. For the period of 2010-2012 a conservative value
of 590,000 tonnes of nitric acid per year was used. For the period of 2013-2022 an average of
800,000 tonnes HNO; per year was applied.
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e  For baseline emisson egtimation an emisson factor equal to 3,48 kg N,O/t HNOs is assumed for
al UKL-7 lines, taking in condderation actual N,O concentration measurements taken by
certified organization “ Airtec” from 27.01.2009 to 30.01.2009.

e The potentid technology providers (BASF, Umicore, Johnson Matthey) indicate that the
edimated reduction efficiency to be achieved is 80% or higher. Thus, in order to present
edimated values in this PDD, we consder the project emisson factor to be equal to 20% of
baseline emisson factor (EFs = 0.20 * EFg|)

e  Project campaigns start in November 2010.

Egtimated amount of emisson reductions over the first crediting period of the Kyoto Protocol:

Years
Length of the crediting period 3 years
Year Estimate of annual emission reductions
in tones of CO, equivalent
2010 84,866
2011 509,194
2012 509,194
Totd estimated reductions 1,103,254
Annual average over the crediting period of 509.194
egtimated reductions ’

Egtimated amount of emiss on reductions after the end of the first crediting period of the Kyoto Protocol,
subject to approval by the host country:

Years
Length of the crediting period 10 years
Year Estimate of annual emisson reductions
in tones of CO, equivalent
2013 690,432
2014 690,432
2015 690,432
2016 690,432
2017 690,432
2018 690,432
2019 690,432
2020 690,432
2021 690,432
2022 690,432
Totd estimated reductions 6,904,320
| Totdl estimated reductions (for 13 years) \ 8,007,574

\ A.5. Project approval by the Partiesinvolved:

>>

Letter of Endorsement (LoE) was issued to Cherkasy AZOT N,O abatement JI project by the Minigry of
Environmental Protection on August 21", 2006, by communication No. 7064/09-10.

In the process of PDD development it was taken into account the assent n°33 “About improvement of
requirements for preparation of joint implementation projects’, from the National Agency of ecological
investments of Ukraine of June 25", 2008
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Project approval by the Partiesinvolved
Letter of Endorsement was issued by the
Hog Party: Ukraine Ukrainian Government. The Letter of Approval
will be applied for.
Investor Party: Letter of Approval and Letter of Authorization of

an ERU purchaser will be applied for.

SECTION B. Basgline

\ B.1. Description and justification of the baseline chosen:

>>

Following JI criteria for baseline setting and monitoring methodologies adopted during the fourth
meeting of the Joint Implementation Supervisory Committee (JISC) that took place in Bonn, Germany,
on September 13-15, 2006; an approved methodology for CDM project activities can be applicable for Ji
project activities.

AMO0034 version 03.4 (EB 50) isthe baseline and monitoring methodol ogy chosen to devel op the project
activity. Thus, the baseline scenario will be chosen following the procedures stated in AM0034.

The proposed project activity meets the applicability conditions required by the methodol ogy:

e Cherkasy AZOT’s lines limit the application of this project activity to exising nitric acid
production ingdalled no later than December 31, 2005. One line was ingalled in 1970, two lines
in 1971, 31inesin 1972, 3linesin 1973 and 1 linewasingalled in 1980.

e The project activity will not result in the shutdown of any existing N,O degtruction or abatement
facility or equipment in the plant.

e The project activity will not affect the level of nitric acid production.

e There are currently no regulatory requirements or incentives to reduce levels of N,O emissons
from nitric acid plantsin Ukraine.

e The project activity will not increase NO, emissons.

o Cherkasy AZOT's plant has selective catalytic reduction (SCR) DeNO, abatement system
ingtalled.

e Operation of the secondary N,O abatement catalyst ingtalled under the project activity does not
lead to any process emissions of greenhouse gases, directly or indirectly.

e Continuous real-time measurements of N,O concentration and tota gas volume flow will be
carried out in the stack:
0 Beforetheingallation of the secondary catalyst, and
0 After theingallation of the secondary catalys throughout the chosen crediting period of the

project activity.

The baseline methodology application firg involves an identification of possible baseline scenarios, and
eliminating those that would not qualify. The procedures followed for baseline scenario selection
correspond to AM0028 “Catadytic N,O dedruction in the tail gas of Nitric Acid and Caprolactam
Production Plants’ verson 4.2 (EB 41) as it is specified in the selected AM0034 version 03.4; for more
details see the following link at the UNFCCC webste:

http://cdm.unfccc.i nt/methodol ogi es’PAmethodol ogies/approved. html
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The analysis of baseline scenariosinvolvesfive seps.
Step 1. Identify technically feasible baseline scenario alternatives to the project activity

The fird dep in determining the baseline scenario is to analyze al options available to project
participants. Thisfirst step can be further broken down into two sub-steps:

Sub-step la: The basdine scenario alternatives should include all possible options that are technicaly
feasble to handle N,O emissons. These optionsinclude:
e Continuation of status quo. The continuation of the current Stuation, where there will be no
ingtallation of technology for the destruction or abatement of N,O.
¢  Switch to an dternative production method not involving the ammonia oxidation process.
e Alternative use of N;O, such as.
0 Recycling N,O as afeedstock
0 Useof N,O for external purposes.
e Ingallaion of aNon-Selective Cataytic Reduction (NSCR) DeNOx unit?;
e Theingdlation of an N,O destruction or abatement technol ogy:
0 Primary measure for N,O degtruction.
0 Secondary measure for N,O destruction
0 Tertiary measure for N,O degtruction

The optionsinclude the JI project activity not implemented asa Jl project.

Sub-step 1b: In addition to the baseline scenario dternatives of Sub-step 1a, all possible optionsthat are
technically feasble to handle NOy emissions should be conddered, since some NOy technical solutions
could also have an effect on N,O emissons. The alternativesinclude:

° The continuation of the current stuation, where a DeNOx unit isinstalled
o Ingtallation of a new non-selective catd ytic reduction (NSCR) DeNOy unit
. Ingallation of anew tertiary measure that combines NOy and N,O emisson reduction

Step 2: Eliminate baseline alternatives that do not comply with legal or regulatory requirements:

Currently, there are no national regulations or legal obligationsin Ukraine concerning N,O emissons. It
isunlikely that any such limits on N,O emissons will be imposed in the near future. In fact, given the
cost and complexity of suitable N,O degtruction and abatement technologies, it is unlikely that a limit
would be introduced in Ukraine considering it hasratified the Kyoto Protocal and actively participatesin
Ji.

In accordance with Resolution Ne 710296 of December 30th, 2005 and Letter from State Department of
Environmental Protection in Cherkasy, region Ne1247/05 26.03.07 the limit for NOx emissionsin 2008 is
st as 103 mg/m®. As Cherkasy AZOT plant has ingtalled SCR DeNOy units to reduce NOy emissions,
the actual emissions of NOx do not exceed the above mentioned limit.

None of the baseline alternatives can be eiminated in this sep because they are all in compliance with
lega and regulatory requirements.

Step 3: Eliminate baseline alter natives that face prohibitive barriers (barrier analysis):

3 A NSCR DeNOy-unit will reduce N,O emissions as a side reaction to the NOx--reduction, consequently, new
NSCR installation can be seen as an aternative N,O reduction technol ogy.
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Sub-Step 3a: On the bads of the alternatives that are technically feasible and in compliance with all
legd and regulatory requirements, a complete list of barriers that would prevent the deployment of
alternativesin the absence of Jl is established.

The identified barriers are:

e Investment barriers, inter alia
o0 Debt fundingisnot available for thistype of innovative project activity;
0 Limited accessto international capita markets due to real or perceived risks associated with
domestic or foreign direct invesment in the country where the project activity is to be
implemented.

e Technological barriers, inter aia

0 Technica and operational risks of dternatives,

o0 Technicd efficiency of alternatives (e.g., N,O degtruction, abatement rate);

o Skilled and/or properly trained labour to operate and maintain the technology is not
available and no education/training ingitution in the host country provides the needed kill,
leading to equipment disrepair and malfunctioning

0 Lack of infragtructure for implementation of the technology.

e Barriersdueto prevailing practice, inter dia:
0 The project activity is the “firg of its kind”: no project activity of this type is currently
operational inthe host country or region.

Sub-Step 3b: We will show that the identified barriers would not prevent the implementation of at |east
one of the alternatives (except the proposed CDM project activity):

e Primary abatement technology. Currently, there is no technology from the primary approach
group that reaches removal efficiency high enough to represent a potentiad N,O abatement
solution in itself.

o Tertiary abatement technology. Application of available tertiary approaches include the NSCR
(non-selective catalytic reduction) and the EnviNOx® process commerciaized by Uhde GmbH
(Germany); which require consderable additional coss the invesment on this sysem
ingallation and the increase on operating expenses for a plant like Cherkasy are not judtifiable,
because a of low temperature SCR system is already ingdled at the plant, which effectively
works with minimum operating costs. Additional natural gas consumption for heating the tail
gases from temperatures below 100°C to the reaction temperature (about 350 °C) leads to raised
operationd cods.

e  Switchto an alternative production method not involving the ammonia oxidation process. Thisis
not an option because there is no other commercially viable dternative to produce nitric acid.

e Theuse of N,O for external purposes. Thisistechnically not feasble at Cherkasy AZOT’ s plant,
as the quantity of gasto be treated is extremely high, compared to the amount of nitrous oxide
that could be recovered. The use of N,O for external purposesis practiced neither in Ukraine nor
anywhere el se.

¢ Recycling N,O as a feedstock: We may discard recycling N,O as a feedstock for the nitric acid

plant. Thisis because nitrous oxide is not a feedstock for nitric acid production. Nitrous oxide is
not recycled at nitric acid plantsin Ukraine, nor anywhere el se.
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Therefore the following baseline dternatives are not eiminated in this step:
o Indallation of asecondary catalytic DeN,O;
e Continuation of the statusquo;
e Ingallation of anew Selective Catalytic Reduction (SCR) DeNOx unit.

Step 4: Identify the most economically attractive baseline scenario alternative:
To conduct the investment andysis, the following sub-steps are used:
Sub-step 4a: Determine appropriate anays s method:

Since the project alternatives generate no financia or economic benefits other than J-related income,
smple cogt analysis should be applied.

Sub-step 4b: Apply smple cost analyss.

The possble aternatives listed in Sub-gtep 1a above, and not discarded in the barrier analyss stage,
include: the continuation of the status quo, the ingtalation of new Selective Catalytic Reduction (SCR)
DeNOx unit and theinga lation of some form of secondary DeN,O system

The ingallation of a secondary DeN,O system involve substantial invesment and operationa cogs, and
would need to provide benefits (other than JI revenue) in order to qualify as valid baseline. No income
from any kind of potentia product or by-product except Emission Reduction Units (ERUs) are able to
pay back invesment costs and running cods for the ingallation of any such abatement sysems as no
marketabl e products or by-products are generated by these treatment methods. Thus, there isno incentive
to ingall a secondary catays for the abatement of N,O.

Cherkasy AZOT's plant has currently ingalled a Selective Catalytic Reduction DeNOyx unit in
accordance with Ukraine's and EU standards. This unit does not consume natural gas for heating the tail
gas in the process of NOy decomposition and has low operationa costs. Therefore, the ingdlation of a
new Sel ective Catal ytic Reduction DeNOy unit isnot necessary.

According to the baseline methodology, “If all alternatives do not generate any financial or economic
benefits, then the least cogtly alternative among these alternatives is pre-selected as the most plausible
baseline scenario candidate.”

As a result of the analys's, the only feasble baseline is a continuation of the status quo, which meets
current regulations, and requires neither additional invesments nor additiona running costs.

Sub-step 4c: isnot applied, since a smple cos analysisis adequate for this project.

Sub-step 4d: Sengtivity analyss

Since the economic anaysisis based on smple cost andyss, the baseline methodol ogy does not require
a sendtivity andyss: the results are not sendtive to such factors as inflation rate and investment cods,

snce there are no economic benefits.

Step 5: Re-assessment of baseline scenario in the course of proposed project activity lifetime:
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At the gart of a crediting period, a re-assessment of the baseline scenario due to new or modified NOy or
N,O emission regulationsin Ukraine will be executed asfollows:

Sub-step 5a: New or modified NOy emission regulations

If new or modified NOy emisson regulations are introduced after the project gart, the baseline scenario
will be re-assessed at the start of a crediting period. Baseline scenario alternatives to be analyzed will
include, inter alia

e  Selective cata ytic reduction (SCR);

o Non-selective catalytic reduction (NSCR);

o Tertiary measuresincorporating a selective catalys for destroying N,O and NO, emissions,

e  Continuation of baseline scenario

For the determination of the adjusted baseline scenario, the baseline determination process will be
applied as gipulated above (Steps 1-5)

Sub-step 5b: New or modified N,O regul ations

If legal regulations on N,O emissons are introduced or changed during the crediting period, the baseline
emissonswill be adjugted at thetimethelegidationislegdly implemented.

The methodology is applicable if the procedure to identify the baseline scenario results in that the most
likely baseline scenario is the continuation of N,O emission to the atmosphere, without the ingallation of
N,O degtruction or abatement technologies, including technologies that indirectly reduce N,O emissons
(e.g., NSCR DeNOx units).

Resume:

Table below shows results of applicability condition analyssfor the current proposed Cherkasy AZOT’ s
project activity (object of thisPDD) as per baseline methodology AM0034 requirements.

Table 1. Checks of applicability conditions of baseline methodology AM 0034

Applicability condition (methodology) Conclusion

1. This baseline methodology is applicable to project activities that | Condition satisfied
ingall a secondary N,O abatement catdyst ind de the ammonia burner
of anitric acid plant, underneath the precious metal gauze pack.

2. The applicability islimited to exiging nitric acid production facilities | Condition satisfied
ingalled no later than 31 December 2005

The project activity shall not affect the level of nitric acid production. | Condition satisfied

W

The project activity will not result in the shutdown of any exiging | Condition satisfied
N,O degtruction or abatement facility or equipment in the plant;

5. There are currently no regulatory requirements or incentivesto reduce | Condition satisfied
levels of N,O emissions from nitric acid plantsin the hogt country.

6. No N,O abatement technology is currently ingalled in the plant. Condition satisfied
7. The project activity will not increase NOyx emissions Condition satisfied
8. NOy abatement catadys indalled, if any, prior to the dart of the | Condition satisfied

project activity is not a Non-Selective Catalytic Reduction (NSCR)
DeNOx unit

9. Operation of the secondary N,O abatement catalyst ingtalled under the | Condition satisfied
project activity does not lead to any process emissons of greenhouse
gases, directly or indirectly

10. Continuous real-time measurements of N,O concentration and tota | Condition satisfied
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gas volume flow can be carried out in the gack;
e Prior to the indallation of the secondary catdyst for one
campaign, and
o After the ingallation of the secondary catdys throughout the
chosen crediting period of the project activity.

B.1.1. Variation of methodology AM0034, version 03.4, applicable to the current project activity.

Overlap of data of two consecutive campaigns for baseline determination.

AMO0034 requires monitoring one full campaign before secondary catalyst ingallation, in order to
determine basdine emisson factor. In case of Cherkasy AZOT plant campaigns at each production line
dart and end at different pointsin time, then, baseline will be measured according to the campaign sage
at each line at the moment of ingalling the AMS.

Baseline emissons will be monitored immediately after AMS ingallation for active campaigns, and
during next campaign (for each independent production line), up to the date when cumulative nitric acid
production during both (partial) campaign periods will be equal to the average historic campaign length
(CI—normaJ)-

Thus, raw data for emission factor calculation may be obtained from the data of two separate consecutive
campaigns with equal operating conditions asfollows:

(i) Monitored data for the lagt “X” hours of the first campaign (during this period, closer to the end of
campaign. Normally ammonia conversion efficiency islower and N,O formation is higher at the end of a
campaign.

(ii) Monitored data for the firg “y” hours of the next campaign (during this period, a the beginning of
campaign. Normally ammonia conversion efficiency is dightly higher and N,O formation is lower at the
beginning of a campaign.

Thisisillustrated at the figure below, where three production lines are monitored at different stages of
campaigns.
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Baseline emissions factor determination

AMS startup, start of baseline Start of
monitoring campaign (Lnormal 7 Project
P campaign
1 2 3 4 5
: : : : : #1
L‘Lno\rmal
l 1 l 2 3 l 4 l o | XX | 49
| | | | | I i I I
A (Lnormal
1 2 3 4 5 X v
— P &

Determination of permitted operating conditions
Figure 6. Determination of baseline emission factor.

For the lines where full campaign was monitored, baseline emissons factor should be calculated in
accordance with below mentioned formula 2 of methodology AM0034. For other lines, in which baseline
has been monitored during partia periods of consecutive campaigns, the average N,O emissons
(NCSGgc) of the two consecutive campaigns will be used for calculation of baseline emisson factor
(EFs0).

Total project emissions calculation.

For the nitric acid production lines emission factor calcul ates separately for each line, usng mentioned
above modification of methodology. Total baseline emission of the project is the sum of emissons at
each line. Project emissons will be calculated in the same way, separately for each line. Emissons
reduction of the project isthe sum of emission reductions of each line.

Emission reduction verification.

Congdering that each production line is a completely independent unit which has individual start/stop
schedules for the production campaigns, emission reduction for each line will be reported separately
within an individual monitoring report, meaning that multiple verification periods (one per line) will be
provided during any single verification audit. Any production line which has a campaign available for
verification at the time of the audit will be included on the single verification report.

B.2. Description of how the anthropogenic emissions of greenhouse gases by sources are reduced
below those that would have occurred in the absence of the JI project:

>>
Cherkasy AZOT’s Nitrous Oxide Abatement Project involves the ingtallation of several secondary
catalysts which only purpose and effect isthe decomposition of nitrous oxide onceit isformed.

Following the selected methodology, project emissions are determined from N,O measurements in the
gstack gas of the nitric acid plant.
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Baseline will be determined by calculating N,O baseline emisson factor (kg N;O/tonne HNOs) before
project i mplementation during a complete production campaign , called * baseline monitoring campaign”,
which will be conducted under variant described above (end of section B.1).,

To ensure that data obtained during such initiad campaign represent actud GHG emissons from the
source plant, a number of process parameters that could affect N,O emission and which could be (to a
certain degree) under the control of the plant operator are monitored and compared to limits or ranges
called “normal operating conditions’.

Normal operating conditions are defined on the bas s of plant historica operating conditions, and/or plant
design data. A range or maximum value for any given parameter has been established consdering the
specific control capabilities of Cherkasy AZOT. In order to properly characterize baseline emisson rates,
operation during the initial campaign is controlled within the specified range (a maximum or range has
been established for each parameter).

Only N,O emissions that are obtained under permitted ranges will be considered in the caculation of
baseline emissons. The level of uncertainty determined for the N;O monitoring equipment will be
deducted from the baseline emisson factor.

The emisson factor determined during the baseline campaign will be presented for crediting of emisson
reductions.

The additiondity of the project activity is demongrated and assessed using the “ Tool for demongtration

and assessment of additionality” verson 5.2 (EB39). We will demondrate that the baseline scenario is
the continuation of the current Stuation.

Step 1 of the tool can be avoided since the selection of aternative scenarios was already covered in the
analysiscarried out in Section B.1 above.

Step 2. Investment analysis:

Sub-step 2a. Determine appropriate analysis method:

As cataytic N,O degtruction facilities generate no financia or economical benefits other than Jl-related
income, asmple cost andyssisapplied.

Sub-step 2b. Apply smple cods analys's

Project scenario: No income from any kind of potentiad product or by-product except ERUs are able to
pay back invesment cods as well as running cods for the indallation of the secondary catays as no
marketabl e product or by-product exists.

The investment (excluding potentid financing costs) conssts of the engineering, consgtruction, shipping,
ingallation and commissoning of the secondary catalyst and the measurement equipment. The running
cods cons & of the regular change of the catalysts, personnel cods for the supervison and cos of the
measurement equi pment.

Baseline scenario: The baseline scenario “ The continuation of the current situation” will neither require
any additional investments costs nor any additiona running costs.

Therefore, the proposed JI project activity is, without the revenues from the sale of ERUSs, obvioudy less
economically and financially attractive than the basdline scenario.
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Step 3. Barrier analysisisnot used for demongrating additiondity in this project.
Step 4. Common practice analysis

The proposed project activity (or any other form of nitrous oxide abatement technology) is not common
practice snce no smilar project a nitric acid plants is identified in Ukraine. The nitric acid industry
typicdly releases into the atmosphere the N,O generated as a by-product, as it does not have any
economic value or toxicity at typicd emisson levels. N;O emissons through the sack gas can be
congdered the busness-as-usual activity asit isa widespread practice around the country. No nitric acid
plant in Ukraine has a secondary catays (or any other type of N,O abatement technology) currently
ingtalled.

Since Smilar project activities are not observed the proposed project activity isnot common practice.
Conclusion:

Currently, there are no national regulations or legal obligationsin Ukraine concerning N,O emissons. It
isunlikely that any such limits on N,O emissons will be imposed in the near future. In fact, given the
cog and complexity of suitable N,O degtruction and abatement technologies, it is unlikely that a limit
would be introduced by Ukraine, which hasratified the Kyoto Protocol and actively participatesin JI.

Cherkasy AZOT has no need to invest in any N,O degtruction or abatement technology. Nor are there
any nationa incentives or sectora policiesto promote Smilar project activities.

Without the sale of the ERUs generated by the project activity the net present value (NPV) and internal
rate of return (IRR) of the project would be negative, no revenue would be generated and the technol ogy
would not be ingalled. The secondary catayst technology when ingalled will reduce nitrous oxide
emissons by up to 80 % bel ow what they would otherwi se be without the catalyst technology installed.

The proposed JI project activity is undoubtedly additional, snce it passes all the steps of the “ Tool for
demondration and assessment of additionality (Verson 5.2)”, approved by the CDM Executive Board.

The approval and regigration of the project activity as a J activity, and the attendant benefits and
incentives derived from the project activity, will offset the substantial cost of the secondary catalyst, and
any plant modifications and will enable the project activity to be undertaken.

On the bass of the ex-ante estimation of N,O emission reductions, it is expected that the income from
selling of ERUs of the determined Jl project activity is at least as high as the investment, financing and
running cogs. Therefore Cherkasy AZOT iswilling to finance the project activity under the condition of
the determination of the JI project activity.

B.3.  Description of how the definition of the project boundary is applied to the proj ect:

>>

The project boundary encompasses the physical, geographica ste of Cherkasy AZOT’ s nitric acid plant
and equipment for the complete nitric acid production process from the inlet to the ammonia burner to
the stack. The only GHG emisson relevant to the project activity is N,O contained in the waste sream
exiting the sack. The abatement of N,O is the only GHG emission under the control of the project

participant.
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The secondary catalyst utilizes the heat liberated by the highly exothermal oxidation reaction (which
occurs on the precious metal gauzes of the primary catdyst) to reach its effective operating temperature.
Once the operating temperature is reached, no incrementa energy is necessary to sustain the reaction.

Source Gas | Included / | Justification / Explanation
Excluded
o CO; | Excluded The project does not lead to any change
= Nitric Acid Plant CH. | Excluded in CO, or CH, emissions, and, therefore,
B | (Bumeriniettoack) | these are not included.
o N,O | Included

CO; | Excluded The project does not lead to any change

g‘ :\rll'lgt'(i ?ggcs)am (Burner CH, | Excluded in CO, or CH, emissons.

5 N,O | Included

f L eskage emissonsfrom | CO; | Excluded No | eakage emissions are expected.
'?33* production, transport, | cH, | Excluded

i operation and decommis-

soning of the catalyst NO | Excluded

The figure below shows the scheme of nitric acid production process at UKL-7 lines, which corresponds
to the project boundary.

The UKL—7 Nitric: Acid Production  Plant Principal Scheme

Convention signs:

SB2HNG, -production nitric acid i ;
WH,-Gas Turbine (liguid) Ammonia, £sFrocess on
AAM-Ammonia-Air Mixture;
RTG-Reduced Tail Gas;

OW, RWW-direct and reused worked out watsr
NAC-nifric acid condensate; FWw-Feed Wafer:

NG-Nitrase Gas TG-Tail Gas;,

S§S,SHS-Saturated and Superheated Steam; CTW-chemically freated water.

NRG-Nafural Gas;

o

Figure 7. Project boundary.

>>
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The baseline for the project activity has not been set yet. ThisPDD presents preliminary estimates of the
baseline and project emissons.

The baseline and monitoring methodol ogy has been applied by:

Vladymyr Ivashchenko, Maria Inés Hidalgo and Water Higler, MGM International Group LLC. (not
project participant).

Tel: +380-44-221-66 55; +54-11-5219-1230

e-mails: iviadymyr@mgminter.com, ihidalgo@mgminter.com, whugler @mgminter.com.

>>

‘ C.1. Starting date of the project:

>>
June 20" , 2008 (contract signature date with MGM)

\ C.2. Expected operational lifetime of the project:

-
21 years.

‘ C.3. Length of the crediting period:
>>

The crediting period of the project shall be 13 years. The satus of the emisson reductions after the end
of the firs commitment period of the Kyoto Protocol will be determined by any relevant agreement
under the UNFCCC and is subject to the approval by the hogt Party. Currently, the host Party can
acknowl edge emission reductions for the period up to 2022, or later according to project’ slifetime
(Decree of the Cabinet of Ministers of Ukraine N 1313 dated 25 November 2009).

The starting date of the crediting period is November 1%, 2010. The end date of the crediting period is 31
December 2022.

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



ﬁ’{f)@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 iR
) INFCC0
o ~w
Joint Implementation Supervisory Committee page 22

\ D.1. Description of monitoring plan chosen:
>>
The monitoring plan follows the guidance provided in approved monitoring methodology AM0034.

Cherkasy AZOT’ splant isalarge producer of mineral fertilizers and products of organic synthes's, over 6 multitonnage highly technological productions operate
on an enterprise. Production activity of these productionsis served by skilled personnel with a vast experience. A Distrsbuted Control System of technological
process (DCS TP) operates at the weak nitric acid production, which is served by skilled operators, providing a high standard level of work quality. Technical
service of production is provided by the specidized services/divisions of enterprise on mechanical and eectric part, automations, central factory laboratory.

The Shop foreman (AMS TP) and technica divisions of the plant will be responsble for the ongoing operation and maintenance of the N,O monitoring system.
Operation, maintenance, calibration and service intervalswill be according to the manufacturer’ s specifications and international gandards (see QA/QC section
below), and incorporated into the management structure of 1SO 9001-2000 standard procedures. Cherkasy AZOT follows the next international gandards. 1SO
9001-2000, ISO 14001-2004, BSI-OHSAS 18001.:1999.

The proposed JI project will be closely monitored, metered and recorded. The management and operation of the proposed nitrous oxide abatement project will be
the respongbility of Cherkasy AZOT’ s plant. The emisson reductions will be verified at least annualy by an independent entity, which will be an Accredited
Independent Entity (AIE). A regular (annual) reporting of the emisson reductions generated by the project will be sent to the owner of the ERUs, coincidently
with the AIE determination.

Project activity includes ingallation of a continuous automated monitoring sysem (AMS) which is supplied by Invensys The system is manufactured in
accordance with DIN EN ISO 14956 and EN 14181.
The AMSincludes

Gas analyzer sysem with an Infrared Andyzer Module. This uses non-dispersive infrared (NDIR) absorption (including probes, pipes and sample conditioning
system) which will continuoudy measure the concentration of N,O in the stack gas of the nitric acid plant. A probe extracts the homogeneoudy mixed gas
directly from the tail gas stream from the point in the stack at which it is pumped through gaslinesto the analyzer. The probes are extracted continuoudy, using
the pipe specialy optimized to the width and height of the stack for sampling at different points.

Flow meters, using the principle of pressure difference for continuous monitoring of gas flow, temperature and pressure in the plant pipe line and according to
expected speed of gas flow near sampling point.
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This system givesthe possbility of monitoring:
* N20 concentration in stack gasfor each of production line;
» Stack gas flow rate at each production line;
« Stack temperature for each of production line;
« Stack gas pressure for each of production line.

In addition: AMS TP mass flow meters areindalled at each UKL-7 line, providing data on weak nitric acid production (57-58%), which is reca culated at 100%
HNO;.

Measuring points will be placed after the Recovery boiler of each line prior to gasrelease, a pointswith easy access. The saff of Cherkasy AZOT’ splant will be
trained in the monitoring procedures during the commissioning phase, and areliable technica support infrastructure will be established.

The plant manager will be responsble for the ongoing operation and maintenance of the N,O monitoring system. Operation, maintenance, calibration and service
intervals will be according to the manufacturer’ s specifications and international standards (see QA/QC section below), and incorporated into the management
gructure of 1SO 9001:2000 standard procedures.

The proposed JI project will be closely monitored, metered and recorded. The management and operation of the proposed nitrous oxide abatement project will be
the respongbility of Cherkasy AZOT’ s plant. The emission reductions will be verified at least annualy by an independent entity, which will be an Accredited
Independent Entity (AIE). A regular reporting of the emisson reductions generated by the project will be sent to the owner of the ERUSs, coincidently with the
AIE determination.

D.1.1.1.Datato be collected in order to monitor emissions from the project, and how these data will be archived:

ID number Datavariable Source of data Data unit Measured (m), Recording Proportion of How will the Comment
(Please use cdculated (c), frequency datato be databe

numbers to ease estimated (e) monitored archived?

Cross- (electronic/
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referencing to paper)
D.2)
P.1 NCSGprgject AMS (infrared mg N,O/m® Every 2 seconds | 100% Electronically The data output
Project N,O gas analyzer) (converted from and on paper for | fromthe
Concentration in ppmv if at least 2 years anayser
the Stack Gas necessary) will be processed
using
appropriate
software.
P.2 V SGorgject AMS (flow Nm*hour Every 2 seconds | 100% Electronically The data output
Project Volume | meter) and on paper for | fromthe stack
Flow in the at lesst 2 years flow meter will
Stack Gas be processed
using
appropriate
software.
P.3 PE, Cdculated from | t N,O At least once at 100% Electronically None
N,O emission of | measured data the end of each and on paper for
nth project campaign at least 2 years
campaign
P.4 OHproject Process control Hours Daily, compiled | 100% Electronically Shop foreman
Project system for theentire and on paper for | (DCS TP) and
Operating Hours campaign at least 2 years technica
devisions of the
plant record the
hours of full
operation of the
plant during a
campaign
P.5 NAP, et Project | Productionlogs | t 100% HNO; Daily, compiled | 100% Electronically Tota production
Nitric Acid for theentire and on paper for | over project
Production campaign at least 2 years campaign
P.6 TSGyroject Project | AMS (flow °oC Every 2 seconds | 100% Electronically
Temperatureof | meter) and on paper for
the Stack Gas at least 2 years
P.7 PSGyroject Project | AMS (flow Bar Every 2 seconds | 100% Electronically
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Pressure of the meter) and on paper for
Stack Gas at least 2 years

P.8 EF, Cdculated from | tN,O/t100% At theend of See?
Project Emission | monitoringdata | HNO3 each project
Factor campaign

P.9 EFan Cdculated from | tN,O/t100% At the end of For thefirst
Mean emission campaign HNO; each project campai gn EF
factor after n emission factors campaign and EFx will be
campaigns equal

P.10 CL, Cdculated from | t100% HNO; At the end of 100% Electronically
Project nitric acid each project and on paper for
Campaign production data campaign at least 2 years
Length

P.11 EF Determined tN,O/t100% After end of Determined from
Emission factor | fromcampaign HNO; each campaign campaign
used to emissions emission factor
determine factors
emission
reductions

P.12 EFmin Determined tN,O/t100% After the end of Determined from
Minimum from campaign HNO; 10 campaigns campaign
emission factor | emissions emission factor
after 10 factors
campaigns

P.13 GS, Procurement Company name Once On paper
Project Gauze offices
Supplier

| D.1.1.2. Description of formulae used to estimate project emissions (for each gas, source etc.; emissionsin units of CO, equivalent):
>>

Actud project emissons will be determined during the project activity from continuous measurements of N,O concentration and total flow rate in the sack gas
of the nitric acid plant.

* Project emission factor per unit of nitric acid produced will be calculated on the basis of measurements of the nitric acid production, stack gas flow rate, N,O concentration, and

the operating hours
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Project measurements are subjected to exactly the same procedure as the baseline measurementsin order to be coherent.

Egtimation of campai gn-specific project emissons

The monitoring syssem will provide separate reading for N,O concentration and gas flow for a given period of time (e.g., every hour of operation, i.e., an average
of the measured values of the past 60 minutes). Error readings (e.g., downtime or malfunction) and extreme values are eliminated from the output data series.
Next, the same datigtica evaluation that was applied to the baseline data series has to be applied to the project data series.

a) Calcul ate the sample mean (x)

b) Calculate the sample sandard deviation ()

c) Calculate the 95% confidenceinterval (equal to 1.96 timesthe standard deviation)
d) Eliminate all datathat lie outsde the 95% confidenceinterval

€) Calculate the new sample mean from the remaining values

The mean values of N,O concentration and total flow rate are used in the following formula (Eq. 3 from AM0034) to calculate project emissions:

PE, =VSG,-NCSG, -10°-OH, (Eq. 1)

where:

PE, Tota project emissons of the nth campaign, intN,O

VSG, Mean stack gas volume flow rate for the nth project campaign, in Nm’h

NCSG, Mean concentration of N,O in the stack gas for the project campaign, in mgN,O/Nm®
OH N Number of operating hoursin the project campaign, in hours

Derivation of a moving average emisson factor

In order to take into account possible long-term emission trends over the duration of the project activity and to take a conservative approach a moving average
emisson factor is esimated asfollows:
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Sep 1. Esimate campai gn-specific emisson factor for each campaign during the project’ s crediting period by dividing the total mass of N,O emissions during
that campaign by the total production of 100% concentrated nitric acid during that same campaign.

For example, for the nth campai gn the campai gn-specific emission factor would be:

F, = PE, (Eqg. 2)
NAP,
where
EF, Emisson factor calculated for the nth campaign, in kg N,O/t HNO;
PE, Tota project emissons of the nth campaign, intN,O
NAP, Nitric acid production in the nth campaign, int 100% HNOs

Step 2: Esimate amoving average emisson factor calculated at the end of the nth project campaign asfollows.

ma,n

> EF,
EF_—4&n_ " (Eq. 3)
n
This process will be repeated for each campaign such that a moving average, EFqn, is etablished over time, becoming more representative and precise with
each additional campaign.

To calculate the total emisson reductions achieved in the nth campaign, the higher of the two values EF.,, and EF,, shall be applied as the emisson factor
relevant for that particular campaign (EF,).

If EFman> EF,, then EF, = EFman
If EFman< EFy,, then EF, = EF, (Eq. 4)

Minimum project emisson factor

A campaign-specific emission factor will be used to cap any potentia long-term trend towards decreasing N,O emissions that may result from a potential build-
up of platinum deposits. After the firgt ten campaigns of the crediting period of the project, the lowest EF, observed during those campaigns will be adopted asa
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minimum (EF,»). If any of the later project campaigns results in an EF, that is lower than EF.,, the caculation of the emisson reductions for that particular
campaign will use EF, and not EF,.

Project Campaign Length

a. Longer Project Campaign

If the length of each individua project campaign CL, is greater than or equal to the average higtoric campaign length CLyoma, then al N,O values
measured during the baseline campaign can be used for the caculation of EF, (subject to the elimination of data from the ammonia/air analys's).

b. Shorter Project Campaign

If CL, < CLyoma, recalculate EFg, by eliminating those N,O val ues that were obtained during the production of tonnes of nitric acid beyond the CL,, (i.e.,
the lagt tonnes produced) from the ca culation of EF,.

D.1.1.3.Relevant data necessary for determining the baseline of anthropogenic emissions of greenhouse gases by sources 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 (), frequency datato be databe
numbers to ease estimated (€) monitored archived?
Cross- (electronic/
referencing to paper)
D.2)
B.1 NCSGgc AMS (Infrared mg N,O/m’ m Every 2 seconds | 100% Electronically The data output
Baseline N,O ges andyzer) (converted from and on paper for | fromthe
Concentration in ppmv if the entire anayser will be
the Stack Gas necessary) crediting period | processed using
appropriate
software
program
B.2 VSGgc Basdline | AMS (flow Nm*/hour m Every 2 seconds | 100% Electronically The data output
VolumeFlowin | meter) and on paper for | fromthe
the Stack Gas the entire anayser will be
crediting period | processed using
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appropriate
software
program.
B.3 BEgsc Cdculated from | tN,O At |east once 100% Electronically
Total basdine measured data after basdine and on paper for
emissions campaign the entire
crediting period
B4 OHgc Productionlogs | Hours Daily compiled | 100% Electronically Technica
Operating hours for theentire and on paper for | divisions of the
campaign the entire plant record the
crediting period | hours of full
operation of the
plant during a
campaign
B.5 NAPgc Productionlogs | t100% HNO; Daily compiled | 100% Electronically
Nitric Acid for theentire and on paper for
Production campaign the entire
crediting period
B.6 TSGgc AMS (probeof | °C Every 2 seconds | 100% Electronically
Baseline flow meter) and on paper for
Temperature of the entire
the Stack Gas crediting period
B.7 PSGgc AMS (probe of Bar Every 2 seconds | 100% Electronically
Basdline flow meter) and on paper for
Pressure of the the entire
Stack Gas crediting period
B.8 EFgL Cdculated from | t N,O/t HNO3 Once, at the end Electronically
Baseline monitored data of the basdine and on paper for
Emission Factor campaign the entire
crediting period
B.9 UNC Calculation of % Once after Electronically
Overdll the combined monitoring and on paper for
measurement uncertainty of systemis the duration of
uncertainty of the applied commissioned the project
the monitoring monitoring
system equipment
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B.10 AFRgc Monitored kg NHs/hour m Continuously 100% Electronically To be obtained
Ammonia gas and on paper for | fromthe
flow rate to the at least 2 years operating
AOR condition
campaign
B.11 AFRmax Plant records kg NHs/hour c Once, before 100% Electronically
Maximum basdine and on paper for
Ammonia Flow campaign at least 2 years
Rate
B.12 AlFRgc Basdine | Monitored % mc Once per hour 100% Electronically To be obtained
Ammoniato Air and on paper for | fromthe
Flow Rate at least 2 years operating
condition
campaign
B.13 Clg. Cdculated from | t HNOs c After end of 100% Electronically
Baseline nitric acid each campaign and on paper for
Campaign production data at least 2 years
Length
B.14 CLormal Cdculated from | t HNO; c Before basdline Average
Normd nitric acid campaign historical
Campaign production data campai gn length
Length during the
operating
conditions
campaign
B.15 AIFR 1 Calculated from | % mc Once 100% Electronically
Maximum historical process and on paper for
Ammoniato Air | data at least 2 years
Flow Rate
B.16 OTh Monitored °C m Every hour 100% Electronically To be obtained
Oxidation and on paper for | fromthe
temperature for at least 2 years operating
each hour condition
campaign
B.17 OTrormal Monitored °C m Once 100% Electronically
Normd and on paper for
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Operating at least 2 years
Temperature
B.18 OPh Monitored Pa Every hour 100% Electronically To be obtained
Oxidation and on paper for | fromthe
Pressure at least 2 years operating
for each hour condition
campaign
B.19 OPromal Monitored Pa Once 100% Electronically
Normd and on paper for
Operating at least 2 years
Pressure
B.20 GShormal Monitored 100% For project To be obtained
Normal Gauze crediting period | fromthe
Supplier operating
condition
campaign
B.21 GSg. Monitored Once 100% For project To be obtained
Baseline Gauze crediting period | during the
Supplier basdine
campaign
B.22 GSproject Monitored Each campaign 100% For project To be obtained
Gauze supplier crediting during the
for the project period project
campai gns campaign
B.23 GCrorma Normal | Monitored Each campaign 100% For project To be obtained
Gauze crediting period | fromthe
Composition operating
condition
campaign
B.24 GCpg. Monitored Once 100% For project To be obtained
Basdline Gauze crediting period | during the
Composition basdine
campaign
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B.25 GCproject Monitored m Each campaign 100% For project To be obtained
Gauze crediting during the
composition period project
during basdine campaign
campaign
B.26 EFreg Local and At date of
Emission Factor | nationa introducing or
Set by regulations change of
Regulation regulation
D.1.1.4. Description of formulae used to estimate baseline emissions (for each gas, source etc.; emissionsin units of CO, equivalent):
>>

Baseline emission procedure

The baseline emissions will be established through monitoring of N,O concentration and gas flow volume in the stack of the nitric acid plant for one campaign
before project implementation. Where possible, baseline emissions will be monitored continuously over one complete campaign as described in AM0034. At
those production lines where the ingallation of the monitoring system took place in the middle of a campaign, baseline emissons will be monitored during two
consecutive periods of two different campaigns, asdescribed inB 1.1.

1. Determination of the permitted operating conditions of the nitric acid plant to avoid overestimation of baseline emissons

Oxidation temperature and pressure

When higtorical data is used to calculate the “ permitted range of operating conditions’, this range is determined through a satistica analysisin which the time
seriesdataisto be interpreted as a sample for a sochagtic variable. All datathat falls within the upper and lower 2.5% percentiles of the sample digribution is
defined as abnormal and will be iminated. The permitted range of operating temperature and pressure is then assgned as the historicad minimum (value of
parameter bel ow which 2.5% of the observations lie) and maximum operating conditions (value of parameter exceeded by 2.5% of observations).

If higtorical datais not available the* permitted range of operating conditions” will be determined usng design data.

If desgn dataisnot available the“ permitted range of operating conditions’ will be determined using adequate literature.
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Information used to define “normal operating temperature’ and “normal operating pressure” will be available for auditing purposes during the determination
vigt.

Ammonia gas flow rate and ammonia-to-air ratio input into the ammonia oxidation reactor

The upper limitsfor ammonia flow and ammonia-to-air ratio are determined using historical maximum operating data for hourly ammonia gas and ammonia-to-
air ratio for the previous five campaigns.

If no data is available, the maximum permitted ammonia gas flow rate and ammonia-to-air ratio are calculated as specified by the ammonia oxidation catalyst
manufacturer or for typical catdys |oadings.

If the information stated above is not available, the “ maximum ammonia gasflow rate’ and the * maximum ammonia-to-air ratio” will be calculated on the bas's
of arelevant technical literature source.

Information used to determine “maximum ammonia gas flow rate” and “ maximum ammonia-to-air ratio” will be available for auditing purposes during the
determination vist.

2. Determination of baseline emisson factor: measurement procedure for N,O concentration and gas volume flow

For the determination of the baseline emisson factor N,O concentration and gas volume flow will be monitored throughout the baseline campaign. Separate
readings for N,O concentration and gas flow volume for a defined period of time (e.g., every hour of operation, it provides an average of the measured val ues for
the previous 60 minutes) will be taken. Error readings (e.g., downtime or malfunction) and extreme vaues will be eliminated from the output data series. The
baseline campaign duration will be determined based on the aquafortis amounts produced concordantly to the historical verification data

M easurement results can be distorted before and after periods of downtime or malfunction of the monitoring system and can lead to maverick data. To eliminate
such extremes and to ensure a conservative approach, the following statigtical evaluation isto be applied to the complete data series of N,O concentration and the
data series for gas volume flow. The Satistical procedure will be applied to data obtained after eliminating data measured for periods where the plant operated
outsde the permitted ranges.

a) Calcul ate the sample mean (x)

b) Calculate the sample sandard deviation ()

c) Calculate the 95% confidenceinterval (equal to 1.96 timesthe standard deviation)
d) Eliminate all datathat lie outsde the 95% confidenceinterval
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€) Calculate the new sample mean from the remaining val ues (volume of stack gas (VSG) and N,O concentration of stack gas (NCSG))

Then, the average mass of N,O emissons per hour is estimated as product of NCSG and V SG. The N,O emissons per campaign are estimated as the product of
N,O emisson per hour and the total number of complete hours of operation of the campaign using the following Eq. 5 from AM0034:

BE,. =V3Gy. - NCSG, 107 OH,. (Eq. 5)
where:
BEgc Baseline emissonsin the baseline measurement period oni line, in, tN,O
VSGgc Mean stack gas volume flow rate in the baseline measurement period, in Nm*%h
Mean concentration of N,O in the stack gas in the baseline measurement period, in mg
NCSCec N,O/Nm®
OHgc Number of operating hoursin the baseline measurement period, in hours

The plant-specific baseline emisson factor representing the average N,O emissons per tonne of nitric acid over one full campaign is derived by dividing the
total mass of N,O emissons by the total output of 100% concentrated nitric acid for that period for baseline emission factor determination.

The overal measurement uncertainty of the monitoring system, ,expressed as a percentage (UNC) will be used to reduce the N,O emission factor per tonne of
nitric acid produced in the baseline period (EFg.) asfollows.

BE,. , UNC

EF, = 1-—— (Eq. 6)
" NAP, ( 100 )
Where:
EFgL Baseline emisson factor onii line, in tN,O/tHNO;
NAPgc Nitric acid production during the baseline campaign, in, tHNOs
UNC Overall measurement uncertainty of the monitoring sysem oni line, in %, caculated as

the combined uncertainty of the applied monitoring equipment

Impact of regulations
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Should N,O emission regulations that apply to nitric acid plants be introduced in Ukraine or the jurisdiction covering the location of the nitric acid plant, such
regul ations shall be compared to the ca culated baseline emisson factor (EFg, ), regardless of whether the regulatory level isexpressed as.

e An absolute cap on the total volume of N,O emissonsfor a set period;
o A relativelimit on N,O emissons expressed as a quantity per unit of output; or
¢ A threshold vaue for specific N,O massflow in the stack.

In this case, a corregponding plant-specific emisson factor cap (maximum allowed tN,O/tHNQO;) isto be derived from the regulatory level. If the regulatory limit
islower than the baseline factor determined for the project activity, the regulatory limit will become the new baseline emisson factor, that is:

If EFg. > EF o, then EFg. = EF for all the calculations.

Composition of the ammonia oxidation catalyst

In the case that in the Cherkasy AZOT plant the composition of the ammonia oxidation catalyst used for the baseline campaign and after the implementation of
the project isidentical to that used in the campaigns for setting the operating conditions (previous five campaigns), then there shall be no limitations on N,O
baseline emissons.

Campaign length

In order to take into account variations in campaign length and their influence on N,O emission levels, the historic campaign lengths and the baseline campaign
length are to be determined and compared to the project campaign length. Campaign length is defined as the total number of tonnes of nitric acid at 100%
concentration produced with one set of gauzes.

Historic campaign length

The average historic campaign length (CL.oma) defined as the average campaign length for the historic campaigns used to define operating conditions (the
previous campaigns), will be used as a cap on the length of the baseline campaign.

If the baseline campaign length (CLg,) is lower than or equal t0 CLyoma, all N2O values measured during the baseline campaign can be used for the calculation
of EFg. (subject to the eimination of data that was monitored during times where the plant was operating outsde of the* permitted range”).
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If baseline campaign length (CLg,) ishigher than CLoma, all N2O valuesthat were measured beyond the length of CL,oma during the production of the quantity
of nitric acid (i.e., thefina tonnes produced) will be eliminated from the calcul ation of EFg,.

Parameters to be monitored for composition of the catalyst are asfollows.
GSorma Gauze supplier for the operating conditions campaigns
GSsc Gauze supplier for the baseline campaign

GS,rject Gauze supplier for the project campaign

GCroma Gauze composition for the operating conditions campaigns
GCgc Gauze composition for the baseline campaign
GCroject Gaize composition for the project campaign

| D. 1.2. Option 2 —Direct monitoring of emission reductions from the project (values should be consistent with those in section E.):

>>
Not applicable
D.1.2.1. Datato be collected in order to monitor emission reductions 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 (), frequency datato be databe
numbers to ease estimated (e) monitored archived?
Cross- (electronic/
referencing to paper)
D.2)

D.1.2.2. Description of formulae used to calculate emission reductions from the project (for each gas, source etc.; emissions/emission

reductionsin units of CO, equivalent):

>>

The emisson reductions of the project activity, ER, expressed in tonnes of CO, equivalent per year (tCO.¢/yr), are given by Eq. 7 (Eq. 7 from AM0034):

ER, = (EF, ~EF,)- NAP,-GWR,

where:

(Eq. 7)
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ER Emission reductions for the ™ campaign onii line, tCO.e

EFgL Baseline emisson factor, in tN,O/tHNO;

EF, Project emisson factor, in tN,OtHNO;

NAP Nitric acid production during the nth campaign of the project activity, in, tHNO;
GWR, o Global warming potential of N,O, set as 310 tCO,e/tN,O for the 1% commitment period

Cdculations of total emissions reductions for the project
Tota emisson reductions for the project over the verification period are calculated as a sum of emission reductions at individual lines with completed project
campaigns. (Eq. 2):

i=10
ERoa = ) ERn (Eq. 2)

i=1

where
ER Tota emission reductionsfor the project over the verification period, tCOe
ER, Tota project emissons of the n™ campaign onii line, tCOe

Note. The nitric acid production used to ca culate emisson reduction should not exceed the design capacity (nameplate) of the nitric acid plant.

Documentation to prove design capacity (nameplate) of the nitric acid plant should be available for the validation process of the project activity.

] D.1.3. Treatment of leakage in the monitoring plan:

S
No leakage caculation is required

° By Nameplate (design) implies the total yearly capacity (considering 365 days of operation per year) as per according to the documentation of the plant technology provider (such as the Operation
Manual). If the plant has been modified to increase production, and such de-bottleneck or expansion projects were completed before December 2005, then the new capacity is considered nameplate,
provided proper documentation of the projects is available (such as, but not limited to: properly dated engineering plans or blueprints, engineering, materials and/or equipment expenses, or third
party construction services, €tc.).
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ID number Data variable Source of data Data unit Measured (m), Recording Proportion of How will the Comment
(Please use caculated (), frequency datato be databe
numbers to ease estimated (€) monitored archived?
Cross- (electronic/
referencing to paper)
D.2)
| D.1.3.2. Description of formulae used to estimate leakage (for each gas, source etc.; emissionsin units of CO, equivalent):
>>

No leakage caculation is required.

units of CO, equivalent):

>>
Ex ante estimation of emisson reductions

For completing this PDD the foll owing assumptions were used for estimation of project emissons.

e Annua production of nitric acid is based on the Plan for Production of Nitric Acid for the Years 2009-1015 approved by the plant management. For the

period of 2010-2012 a conservative vaue of 590,000 tonnes of nitric acid per year was used. For the period of 2013-2022 an average of 800,000 tonnes
HNO; per year was applied.

e For baseline emisson egtimation an emission factor equal to 3,48 kg N,O/t HNOs is assumed for all UKL-7 lines, taking in consderation actua N,O
concentration measurements taken by certified organization “ Airtec” from 27.01.2009 to 30.01.2009.

e The potential technology providers (BASF, Umicore, Johnson Matthey) indicate that the estimated reduction efficiency to be achieved is80% or higher.
Thus, in order to present estimated values in this PDD, we congder the project emisson factor to be equal to 20% of baseline emisson factor (EFp =
0.20 * EFg,)

e Project campaigns gart in November 2010.

Then, ex-ante estimation of emisson reduction isdone using the following formula:

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

UNFCEG
~
Joint Implementation Supervisory Committee page 39

ER, =(EFy -EF,)-NAP,-GWR,, (Eq. 8)

Where:

ER Emission reductions for the nth campaign on i ling, tCO,e

EFs. Baseline emisson factor, in tN,O/tHNO;

EF, Project emisson factor, in tN,O/tHNO;

NAP Nitric acid production during the nth campaign of the project activity, intHNO; onii line
GWR, o Global warming potential of N,O, set as 310 tCO,e/tN,O for the 1 commitment period

The assumption parameters are specified in the following tables.

For the period 2010-2012:

Estimated values

NAP, tHNOs/yr° 590,000
EFs. , tNoO/tHNO; 0.00348
EF,, tN,O/tHNO; 0.000696
GWR, , tCO&tN0 310
For the period 2013-2022:

Estimated values

NAP, tHNO/yr’ 800,000
EFg, , tNoO/tHNO; 0.00348
EF,, tN,O/tHNO, 0.000696
GWR, , tCO£/N;0 310

® This NAP corresponds to the total capacity of all plant reactors.
" This NAP corresponds to the total capacity of all plant reactors.
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Then,
For the period 2010-2012
ER,= (0,00348- 0,000696) x 590,000 x 310 = 509,194 tCO, elyear (Eq.9)
For the period 2013-2022
ER,= (0,00348-0,000696) x 800,000 x 310 = 690,432 tCO, e/year (Eq.10)
D.1.5. Where applicable, in accordance with procedures as required by the host_Party, information on the collection and archiving of
information on the environmental impacts of the project:
>>
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 data, or why such procedures are not necessary.
(Indicate table and (high/mediunylow)
ID number)
P.1; B.1, P.2; B.2; P.6; Low Regular calibrations according to vendor specifications and recognised industry standards. Staff will betrained in
B.6; P.7, B.7 monitoring procedures and areliable technical support infrastructure will be set up.
Automated Monitoring Low See Monitoring Plan
System
P.4, P.5, P.8 P.9 B4, Low Included in evaluation by third party validator
B.5,B.8, B.9, B.10
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Measuring points Low In the selection of downstream measuring points the following issues are considered: temperature of the gas bel ow

300°C (N0 inert), assurance of homogeneity of the volume gas flow at the measuring points throughout the diameter
in terms of velocity of flow and mass composition of gas flow, possible turbulences in the gas flow stream (e.g., & the
stack walls), if inhomogeneities exist, measuring of the gas flow is conducted with specific measuring equipment that
mi ni mi zes uncertainties and inhomogeneities to amini mum (e.g., multiple probe measuring units that allow for a
representati ve coverage of the gas flow across the stack diameter). The measuring points will be points of the plant
with easy access behind the gas expander turbine where the gas flow streams are consistent.

| D.3.  Please describe the operational and management structure that the project operator will apply in implementing the monitoring plan:

-
An illugtrative scheme of the operational and management structure that will monitor the proposed JI project activity isdepicted bel ow.

Plant manager

A

Technica manager

JI Project devel oper

A

JI Project coordinator

A

Shop manager

Technica ServicesAMS

A

Nitric acid shop foreman
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Note: the dashed line shows the operationa and management structure boundaries of the proposed project.

| D.4.  Name of person(s)/entity(ies) establishing the monitoring plan:
>>
The baseline and monitoring methodol ogy has been applied by:
Volodymyr Ivashchenko, Walter Hiigler, and Maria Inés Hidalgo, MGM International Group LLC (not project participant).
Tel: : +380-44-221-6655; +54-11-5219-1230
e-mails: ivladymyr@ mgminter.com, ihidalgo@mgminter.com, whugler @mgminter.com..
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\ SECTION E. Estimation of greenhouse gas emission reductions

\ E.l. Estimated project emissions:

>>
Project emissons are estimated according to the following assumptions:
For completing this PDD the foll owing assumptions were used for estimation of project emissons

¢ Annual production of nitric acid is based on the Plan for Production of Nitric Acid for the Y ears 2009-
1015 approved by the plant management. For the period of 2010-2012 a conservative value of 590,000
tonnes of nitric acid per year was used. For the period of 2013-2022 an average of 800,000 tonnes
HNO; per year was applied.

e For baseline emisson egtimation an emisson factor equal to 3,48 kg N,O/t HNO; is assumed for all
UKL-7 lines, taking in condderation actual N,O concentration measurements taken by certified
organization “ Airtec” from 27.01.2009 to 30.01.2009.

e The potential technology providers (BASF, Umicore, Johnson Matthey) indicate that the estimated
reduction efficiency to be achieved is80% or higher. Thus, in order to present estimated vauesin this
PDD, we consider the project emission factor to be equal to 20% of baseline emisson factor (EFs =
0.20 * EFg))

e Project campaigns sart in November 2010.

Then, the estimated project emissons are:

PE, = EF, - NAP, -GWR, , (Eg. 10)

Where:

PE, Project emissions during the nth campaign of the project activity, tCO,

EF, Project emisson factor, in tN,O/tHNOs

NAP Nitric acid production during the nth campaign of the project activity, in, tHNOs
GWR,0 N,O global warming potential

For the period 2010-2012

PE, = 0.00069- 590,000- 310=127,2981CO,e/ year
For the period 2013-2022

PE, = 0000696 800,000- 310= 172,608:CO,¢/ year

E.2. Estimated |leakage:

>>
Not applicable

|E3. Thesumof E.1. and E.2.:

>>
Asthereisno leskagethesum of E.1 and E.2 isequd to E.1

\ E.4. Estimated baseline emissions:

>>
Baseline emissons are estimated according the foll owing assumptions:
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Annual production of nitric acid is based on the Plan for Production of Nitric Acid for the Years
2009-1015 approved by the plant management. For the period of 2010-2012 a conservative value
of 590,000 tonnes of nitric acid per year was used. For the period of 2013-2022 an average of
800,000 tonnes HNO; per year was applied.

For baseline emisson egimation an emission factor equal to 3,48 kg N,O/t HNOs is assumed for
al UKL-7 lines, taking in condderation actual N,O concentration measurements taken by
certified organization “ Airtec” from 27.01.2009 to 30.01.20009.

The potentid technology providers (BASF, Umicore, Johnson Matthey) indicate that the
egtimated reduction efficiency to be achieved is80% or higher. Thus, in order to present estimated
values in this PDD, we consder the project emisson factor to be equal to 20% of baseline
emission factor (EFe = 0.20 * EFg,).

Project campaigns sart in November 2010.

BE, = EFy, -NAR, -GWR, , (Eg. 11)
where
BE, Baseline emissons during the nth campaign of the project activity, tCO,

EFs. Basline emisson factor, in tN,O/tHNO;

NAP Nitric acid production during the nth campaign of the project activity, intHNO;
GWR, 0 N,O global warming potential

For the period 2010-2012

BE, =0.00348-590,000- 310= 636,492tCOe/ year
For the period 2013-2022

BE, = 0.00348-800,000- 310= 863040tCO,¢/ year

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

>>

ER, =(EFy ~EF,)-NAP, GWR,, (Eg. 12)

where

ER Emission reductions for the nth campaign , tCO.e

EFa Basline emisson factor, in tN,O/tHNO;

EF, Project emisson factor, in tN,O/tHNOs

NAP Nitric acid production during the nth campaign of the project activity, intHNO;
GWR,0 N,O global warming potential

For the period 2010-2012

ER, = (000348 - 0.000696) - 5%0,000- 310 = 509,194 CO.e/ year
For the period 2013-2022

ER, =(0.00348 - 0,000696) - 800,000- 310 = 630432tCO,/ year

E.6. Table providing values obtained when applying formulae above:

>>
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For the firg crediting period of the Kyoto Protocal:
Years Egtimation of Egtimation of Egtimation of Egtimation of
project activity baseline emissons leakage emission reduction
emissons (tones of CO.€) (tones of CO.€) (tones of CO.€)
(tones of CO.e)
2010 21,216 106,082 0 84,866
2011 127,298 636,492 0 509,194
2012 127,298 636,492 0 509,194
Totd 275,812 1,379,066 0 1,103,254

For the period after the end of the firgt crediting period of the Kyoto Protocol, subject to approval by the host

country:
Years Estimation of Estimation of Estimation of Estimation of
project activity baseline emissons leakage emission reduction
emissons (tones of CO2e) (tones of CO.€) (tones of CO2e)
(tones of CO2e)
2013 172,608 863,040 0 690,432
2014 172,608 863,040 0 690,432
2015 172,608 863,040 0 690,432
2016 172,608 863,040 0 690,432
2017 172,608 863,040 0 690,432
2018 172,608 863,040 0 690,432
2019 172,608 863,040 0 690,432
2020 172,608 863,040 0 690,432
2021 172,608 863,040 0 690,432
2022 172,608 863,040 0 690,432
Totd 1,726,080 8,630,400 0 6,904,320

SECTION F. Environmental impacts

F.1.

Documentation on the analysis of the environmental impacts of the project, including

>>

The project isnot expected to have any significant impact on the environment other than reduction of N,O
emissons. Theingallation of the monitoring system and secondary catalyst does not affect the production
process, and emissons of NO, will remain at the same level as before the implementation of the project.
Cherkasy AZQOT is conddering the need for the Environmental Impact Assessment (EIA), which will be
determined based on the national legidation and the decision of the State Administration on Environmental
Protection in Cherkas ka oblagt. If EIA isrequired, its summary will beincluded in this section.

>>

This section will be completed upon decision regarding EIA.
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SECTION G. Stakeholders comments \

\ G.1. Information on stakeholders comments on the project, as appropriate: \
>>
Cherkasy AZOT isplanning to carry out a stakeholder’ s assessment during the first half of 2010. The
gsakeholder’ s consultations will be carried out in accordance to the Requirements to the Preparation of Joint
Implementation Projects (Order of the National Environmental Invesment Agency N 33, dated June 25 2008.
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Annex_ 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS

Organisation: Open Joint Sock Company “AZOT”,
Street/P.O.Box: Pervomai skaya Street, 72,

City: Cherkasy

State/Region: Cherkas ka oblast

Pogal code: 18014

Country: Ukraine

Phone: + 380472 39 63 32

Fax: + 380472 64 03 36

E-mail: mai noffice@azot. cherkassy.net; kpo to@azot. cherkassy.net
URL: www.azot.cherkassy.net

Represented by: Andriy A. Kovd

Title: General Director of OJSC“AZOT".
Sal utation: Mr.

Last name: Kova

Middle name: Anatoliyovych

Firg name: Andriy

Phone (direct): + 380 472 36 00 82

Fax (direct): +380 472 64 03 36

Mobile:
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Annex 2

BASEL INE INFORMATION

Baseline emissons will be calculated from an emission factor measured during a complete campaign before
the implementation of the project activity, under normal operating conditions.

Ex-ante egtimations of the key baseline parameters are listed in the following table:

Parameter 2010-2012 2013-2022
Tail gas N,O concentration (ppm)

Typica nitric acid production output (t 200% HNO-/year) 590,000 800,000
Maximum higtoric nitric acid production for 1 line (t 100% 360 360
HNO4/day)

NO baseline emisson factor (kg N>O/t 100% HNOs) 3,48 3,48
N,O dedtruction factor (%) 80 80
UNC(%)* 4% 4%
Operating days 330 330

* Overall measurement uncertainty of the monitoring system, in %, calculated as the combined uncertainty of
the applied monitoring equipment. Before QAL 1 and QAL2 certification preliminary typica figurefor AMS
isused.
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Annex 3

MONITORING PLAN

The current J project “Nitrous Oxide Abatement Project a Cherkasy AZOT will measure on a quad-
continuous bas s (uninterrupted sampling of flue gases with concentration and normalized flow analyss on
short, discrete time periods) the N,O mass flow leaving the nitric acid plant through an automated measuring
sysem (AMS’) using technologies and procedures in accordance with AM0034: “Catalytic reduction of N,O
ingde the ammonia burner of nitric acid plants’. Monitoring procedures (which are the integral part of
monitoring plan) will befully integrated in Quality control and Environment protection sysems.

The plant is currently 1SO 9001-2000, ISO 14001-2004 certified; certification documents will be available on
ste during determination for their review.

The Shop Foreman (AMS TP) and technical divisons of the plant will be responsible for the ongoing
operation and maintenance of the N,O monitoring sysem. Operation, maintenance, calibration and service
intervas will be according to the manufacturer's specifications and international standards (see QA/QC
section below), and incorporated into the management structure of 1SO 9001-2000 standard procedures.

The proposed JI project will be closely monitored, metered and recorded. The management and operation of
the proposed nitrous oxide abatement project will be the respongbility of the plant. The emisson reductions
will be verified at least annually by an Accredited Independent Entity (AIE). A regular reporting of the
emisson reductions generated by the project will be sent to the ERUS owner, coincidently with the AIE
determination.

Tablesin SectionsD.1.1.1 and D.1.1.3 of the PDD describe the parametersto be acquired and recorded as per
the current monitoring plan, for both baseline campaign and (future) project campaigns. Furthermore, the
baseline methodol ogy requiresthat certain process parameters are monitored (to be compared vs. the permitted
operating conditions) during the baseline campaign; such process parameters are also described in those tables.
Only those N,O measurements taken when the plant is operating within the permitted range will be considered
during the calculation of baseline emissons.

All the relevant instrumentation to measure process parameters will be calibrated on a routine bass. The
sgnals generated by these ingruments will be acquired and logged by ACM. The specific data generated by
the AMS will be stored on a dedicated data acquistion system (DAS) at specified time intervals. The DAS
automatically provides an hourly average, which is then transferred onto a common spreadsheet (Excel) for
further analysg/calculations and reporting purposes. Actual emisson reduction calculation will use values
from such spreadsheet. Due to space congraints on the DAS hard drive, from time to time, historical data will
be archived on a separate hard drive or CDs, to be safeguarded for at least 2 years.

All parameters measured during the baseline campaign will be archived in electronic format during the entire
crediting period.

All parameters measured during project campaigns will be archived in e ectronic format for at least two years.

1. Emission reduction calculations

8 As per “terms and definitions” of EN 14181:2004 (E), AMS definition is: measuring system permanently installed on
site for continuous monitoring of emissions. An AMS is a method which is traceable to a reference method. Apart from
the analyzer, an AMS includes facilities for taking samples and for sample conditioning. This definition aso includes
testing and adjusting devices that are required for regular functional checks.
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The amount of mass (tonnes) of N,O that the project actually avoids being vented to the atmosphere during
each production campaign, expressed in tonnes of carbon dioxide equivaent (or tCO.€g), will be calculated by
applying the following formulas.

BE,. =V/SG,. -NCSG,. - 107 - OH,

where:
BEzc Tota baseline emissonsin the baseline measurement period onii line, in tN,O
VSGgc Mean stack gas volume flow rate in the baseline measurement period, in Nm*/h
Mean concentration of N,O in the stack gas in the baseline measurement period, in mg

NCSGsc N,O/Nm®
OHgc Number of operating hoursin the baseline measurement period, in hours

BE UNC
EFg = = (1-—)

NAP,. 100
where:
EFs. Baseline emisson factor, in tN,O/tHNO;oni line
NAPsc Nitric acid production during the baseline campaign, in tHNO3
UNC Overall measurement uncertainty of the monitoring sysem oni line, in %, calculated as

the combined uncertainty of the applied monitoring equi pment

Project emissions are calculated for each line from mean values of N,O concentration and tota flow rate:

PE, =VSG,-NCSG, -10°-OH,

where:

PE, Tota project emissons of the nth campaign onii line, intN,O

VSG, Mean stack gas volume flow rate for the nth project campaign, in Nm*/h

NCSG, M ean concentration of N,O in the stack gas for the project campaign, in mg N,O/Nm®
OH n Number of operating hoursin the project campaign, in hours

For the nth campaign for each line, the campaign specific emission factor would be:

PE
F,= .
NAP,
where:
EF, Emission factor calculated for the n campaign oni line, in kg N,O/t HNOs
PE, Tota project emissons of the n™ campaign, in tN,O
NAP, Nitric acid production in the nt" campaign, int 100% HNO;
Then,

ER =(EF, - EFp)- NAP, ‘GVVPNp
where
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ER Emission reductions of the project for the nth campaign onii line, tCO,e
EFs. Basline emisson factor, in tN,O/tHNO;
EF, Project emission factor, applicable to the nth campaign, in tN,O/tHNOs
NAP, Nitric acid production during the nth campaign of the project activity, in tHNO;
GWR,0 Global warming potential of N,O, set as 310 tCO.e/tN,O for the 1% commitment period

Calculation of total emissions reduction for the project:

Total emisson reductions for the project over the verification period are calculated as a sum of emisson
reductions at individua lineswith completed project campaigns. (Eq. 2):

i=10
ERoa = Y. ERn (Eq.2)

i=1

where
ERua Tota emisson reductionsfor the project over the verification period, tCOe
ER, Tota project emissions of the n™ campaign oni line, tCOe

Following AMO0034, several restrictions and adjustments will be applied to the formulas (above), among
others

1. All dataseries arefiltered to eliminate mavericks and outliers.

The monitoring system will provide separate reading for N,O concentration and gas flow for a defined period
of time (e.g., every hour of operation, i.e., an average of the measured values of the past 60 minutes). Error
readings (e.g., downtime or malfunction) and extreme values are eiminated from the output data series. Next,
the same datigtica evauation that was applied to the baseline data series will be applied to the project data
series

a) Calculate the sample mean (x)

b) Calculate the sample standard deviation ()

¢) Calculate the 95% confidence interval (equal to 1.96 timesthe standard deviation)

d) Eliminate all datathat lie outs de the 95% confidence interval

e) Calculate the new sample mean from the remaining val ues

2. NAP (nitric acid production) cannot exceed namepl ate capacity of the plant.

Nitric acid production will be compared to nameplate capacity. If nitric acid production at a given campaign is
larger than nameplate, then emisson reductions will be calculated ignoring data generated after production
exceeds namepl ate.

3. A moving average of the emission factors (EF,,) must be calculated.

The campaign specific emisson factor (EF,) for each campaign during the project’s crediting period is
compared to a moving average emisson factor calculated as the average emisson factor of the factors

generated in the previous campaigns (EFyan)-

To calculate the total emission reductions achieved in the nth campaign, the higher of the two values EF
and EF, shall be applied asthe emisson factor relevant for that particular campaign (EF,).

4. A minimum project emission factor should also be determined (EF.,»), defined as the lowest among the
emission factors of the first 10 campaigns.
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After the firg ten campaigns of the crediting period of the project, the lowest emission factor (EF,) observed
during those campaigns will be adopted as a minimum (EFy,). If any of the later project campaigns resultsin
an EF, that islower than EF,,, the calculaion of the emission reductionsfor that particular campaign will use
EF.i, and not EF..

5. The emisson factor to be applied for a particular campaign cal culation (EF,) must be the higher between
the abovementioned moving average and the specific campaign emission factor (and not lower than minimum
emisson factor, after 10 campaigns).

This will be checked according to procedures detailed in Steps 4 and 5 above.

6. The level of uncertainty (UNC) determined for the AMS ingtalled must be deducted from the baseline
emisson factor.

The overall measurement uncertainty (UNC), calculated by summing in an appropriate manner (using Gauss s
law of error propagation) all the relevant uncertainties arising from the individual performance characterigtics
of the AMS components, will be used to reduce the baseline emission factor. The following formula will be

applied:

UNC
EF, =EF, *(1-——
BL BC ( 100 )

7. If production during a given campaign islower than normal (CL.oma), then the baseline is recalcul ated by
ignoring the data generated after production exceeds normal campaign length.

The production during a given campaign will be compared to normal campaign length (CL nrma)- If the length
of each individual project campaign CL, is shorter than the average historic campaign length, then EFg_ will
be re-calculated by eliminating those N,O values that were obtained during the production of tones of nitric
acid beyond the CL, (i.e., the last tonnes produced) from the calculation of EF,.

Quiality Control and Quality Assurance

Cherkasy AZOT plans to ingall monitoring system which complies with EN 14181. As per the system
detailed out in the methodology AM0034, three levels of quality assurance are planned. These levels are
QAL1, QAL2, QAL3 and AST.

QAL1: Suitability of the AM Sfor the specific measuring task.

The suitability evaluation and its measuring procedure are described in ISO 14956:2002 “Air quality —
Evaluation of the suitability of a measurement procedure by comparison with a required measuring
uncertainty”. Using this sandard, it will be proven that the total uncertainty of the results obtained from the
AMS meets the specification for uncertainty sated in the applicable regulations (e.g., EU Directives
2000/76/EU or 2001/80/EV). Since European regulations do not yet cover the measurement of N,O at nitric
acid plants, there is no officia specification for uncertainty available. Then, consdering official specification
of uncertainties defined for equivaent pollutants (e.g., NO,, SO,) as per EU regulations, 20% of the ELV
(emisson limit value) has been consdered by the equipment manufacturer as the required measurement
quality for N,O, for the purpose of expanded uncertainty ca culations. The specific performance characterigtics
of the monitoring system chosen by the project will be listed in the Project Design Document, as per AM0034.

The complete EN 14181: 2004 QALI1 reports are provided by the equipment manufacturers considering the
performance characterigtics as measured by a quaified Technica Inspection Authority (such as the German
TUV) and the specific ingtallation characterigtics and site conditions at the plant. The QAL1 report confirms
the N,O analyzer is suitable to perform the indicated anayss (N,O concentration), and provides a
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conservative eimate for expanded uncertainty. The complete QAL1 report will be available for determination
audit.

The overall measurement uncertainty (UNC) is caculated by summing (usng Gauss's law of error
propagation) all the relevant uncertainties arisng from the individual performance characteristics of the AMS
components (thus UNC = ((N,O analyzer uncertainty)> + (flow meter uncertainty)®”?). The overall
measurement uncertainty isavailable for the determination of the project activity.

QALZ2: Validation of the AM Sfollowing itsinstallation.

The next level of quality assurance prescribed on EN14181:2004 (QAL?2) describes a procedure for the
determination of the calibration function and its variability, by means of certain number of paralld
measurements (meaning smultaneoudy with the AMS), performed with a gandard reference method (SRM)
(which should be a proven and accurate’ analytical protocol as per relevant norms or legidation). The
variability of the measured vaues obtained with the AM S is then compared with the uncertainty given by the
applicable legidation. If the measured variahility is lower than the permitted uncertainty, it is concluded that
the AMS has passed the variahility test. Since (as explained above), official uncertainty is not available, an
appropriate leve is determined on the bass of those that do exist for smilar pollutants and techniques (in this
case 20% of ELV). The testing laboratories performing the measurements with the sandard reference method
will have an accredited quality assurance sysem according to EN ISO/IEC 17025 or relevant (national)
sandards.

TUV SUD conducted a preliminary consideration of project documentation on monitoring sysem ingallation
at the Cherkasy AZOT plant (preliminary testing on QAL 2 conformity) and expressed a postive conclusion.
TUV SUD will conduct the final testing of AMS on QAL 2 conformity after completion of monitoring system
ingallation.

The monitored data will be corrected through proper application of the resulting cdibration functions. The
UNC as determined during the QAL 2 test will be deducted from the baseline emission factor according to the
equations provided by the methodol ogy.

QAL 3: Ongoing quality assurance during operation

Procedures described in QAL3 of EN 14181: 2004 checks for drift and precision, in order to demonstrate that
the AMSisin control during its operations so that it continues to function within the required specification for
uncertainty. Thisisachieved by conducting periodic zero and span checks on the AM S, and eval uating results
obtained using control charts. Zero and span adjustments or maintenance of the AMS may be implemented as
a reault of such evaluation. The implementation and performance of the QAL3 procedures given in this
gandard are the responsbility of the plant (or AMS) owner.

The standard deviation according to QAL 3 will be calculated by the equipment manufacturer on the basis of
equipment performance characterigtics and field conditions for Cherkasy AZOT’ snitric acid plant. Thedatais
used to monitor that the difference between measured values and true values of zero and span reference
materials are equal to or smaller than the combined drift and precison value of the AMS multiplied by a
coverage factor of 2 (2 times standard deviation of AMS, as described in QAL3 section of EN14181) on a
weekly bass, with the aid of Shewart charts. Documented calibration procedure for weekly zero and span
checks and resulting Shewart chartswill be available on ste for future verifications.

All monitoring equipment will be serviced and maintained according to the manufacturer’ s instructions and
international standards by qualified personnel (both Cherkasy AZOT’ s resources and any third parties that

® Considering EN 14181 does not specify what SRM to use for each specific compound, there is controversy as to which
method is suitable as SRM for N,O, since the best available technology (and hence the most accurate instrument) is the
actual online instrument which is the subject of calibration by this method.
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may be involved during such activities). Maintenance and service logs will be well kept at Cherkasy AZOT
plant and available for auditing purposes.

AST: Annual Surveillance Test (ongoing quality assurance).

The AST is a procedure to evaluate whether the measured values obtained from the AMS 4ill meet the
required uncertainty criteria, as evaluated during the QAL2 ted. As the QALZ2, it aso requires a limited
number of parallel measurements usng an appropriate Standard Reference Method. Although the total
expected uncertainty of the AMSiswell below the selected required uncertainty, an AST will be performed to
the AMS once per year. If at alater time, the Accredited Independent Entity agreesthe AST isnot required on
a yearly bass (consdering the consstent performance of the AMYS), the periodicity will be modified
accordingly.
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