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\ SECTION A. General description of the project |

ACHEMA UKL-7 plant N;O abatement project

\ A.l. Title of the project: |

PDD version: 05
Date: September 7, 2009

A.2.  Description of the project |
Achema AB (akcine bendrove — stock company) is aufaturer of chemicals based in Jonava,
Lithuania. The company is the biggest nitrogerilieers producer in Lithuania. Company has over
1,500 employees and annual fertilizers productiaeeds 2 million tons. There are tens of varioeig

in Achema’s product list — nitrogen and compourttilieers, adhesives, paints, resins, industriaega
other chemical products and intermediates. Thigeptaelates to the UKL-7 nitric acid production
technology used in Achema for further processirgy@oduction of finalised goods.

Achema operates two nitric acid production linese onanufactured by Grande Paroisse, the other by
UKL. This project relates to the UKL-7 line. Nitrs oxide is an unwanted by-product of the prooéss
oxidising ammonia to create nitric oxide, whichreqyuired for the production of nitric acid. The
emissions of 1 tonneJ® corresponds to 310 tonnes £0

The project involves the installation in each ajtgiammonia burners in the UKL-7 line of secondary
de-N,O catalyst. Particular composition of the secondzatalysts shall be known after the recently
undergoing selection procedure completion. In ttesgnce of this catalyst, the@lis broken down into
harmless constituents ofdnd Q.

A.3.  Project participants:

Name of Party Private project participants Indicskesther the Party
involved wishes to be considered
as project participant
Lithuania Achema AB No

This project design document (PDD) has been deedltyy Vertis Environmental Finance Kft., which is
also the JI project advisor.

Vertis Environmental Finance Kft.
Alkotas utca 39/c

1123 Budapest

Hungary

Telephone : +36 1 488 8410
Fax : +36 1 488 8411

\ A.4.  Technical description of the_project |

\ A.4.1. Location of the project |

| A.4.1.1. Host Party(ies) |
Lithuania
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A.4.1.2. Region/State/Province etc.:

Jonavos region

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

Jonalaukio village, Ruklos county

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

identification of the project (maximum one page):

AB Achema plant is located near to town of Jonav@oafluence of rivers Neris and Sventoji.
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A.4.2. Technology(ies) to be employed, or measur@perations or actions to be
implemented by the project

Information on the plant

The UKL-7 nitric acid plant at Achema was constedcin 1972. The plant has a nameplate capacity of
2,800 tonnes of nitric acid per day of operatioiKLLF plant consists of 8 separate production lines.
Each line has its own ammonia and air preparatioth feeding system, oxidation chamber, heat
exchange system, turbine and absorption tower witlvidual production schedules (production, shut-
downs, primary catalyst gauze changes, operatingittons). Tail gas ducts of individual production
lines are connected to common tail gas duct whadles the tail gas to 2 stacks, from whicfONs
emitted to the atmosphere.

This is shown in the diagram below:
Diagram 1

Production lines

el COEEEEEE e
No.2 No.1

Information on how nitrous oxide emissions occur

In the ammonia burners ammonia is burned with airthe presence of a precious metals
Platinum/Rhodium catalyst (the “primary catalyst/ich is located within the burner. In the presenc
of the primary catalyst, nitrogen combines with gei to form nitric oxide (NO). However, at the gam

time other reactions occur, some of which leadtfar formation of MNO. These equations are listed
below, NO forming equation is latest.

ANH; + 50— 4 NO +6 HO

A4NH; +30, < 2N, +6 HO

4NH; +4 Q< 2 NO +6 HO
Technology employed

There are two types of technologies for the catalgecomposition of pD, both of which are rather
new, and there is only limited industrial experiendgth the use of these catalysts: the secondaayysa
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which is installed in the main ammonia oxidationatber beneath the main platinum gauzes for
producing NO; and the tertiary catalyst which isitained in a separate vessel into which the tal ga
from the oxidation chamber are conducted.

In the presence of the secondary catalyst at teathypess zone between 800°C and 950°C, @ bieaks
down into N and Q following the reaction:

2N,0 = 2N, +0O,

Neither of these gases are greenhouse gases. oAdseg NO de-composing catalyst will be installed
beneath the primary catalyst. Secondary catalysbe/placed in the appropriate support structurae
gap between the edge of the support structure r@sidei wall of the ammonia burner will be sealed to
prevent gasses avoiding passing around the segoondtalyst. In this way the technology will ensure
that all gases which pass through the primary gsttalso will pass through the secondary catalyst.

The secondary catalyst causes approximately frd¥ G to 95% of the PO to be destroyed.

The technology is provided by a major secondarglgstt manufacturers. Secondary catalysts have been
installed on all 8 lines of the UKL-7 plant from Ai2008 through December 2008.

For information about the technology installed foeasuring and recording the emissions of nitrous
oxide from the plant, see the section D.1.2. below.

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

Brief description of additionality discussed in B.2

IPPC permit issued to Achema (as updated on APrikB08) creates a degree of balance between
voluntary actions taken by Achema and mandatongsiom limit values imposed into the IPPC permit.
Gradual imposition of emission limit values accaglto a realistic implementation schedule e®N
abatement technigues generates significant enveatahbenefit because this is compatible with dl an
so reductions begin as soon as the JlI projectpieimented.

If the regulatory limit would be lower than the blise emission factor determined for the projdu, t
regulatory limit would serve as the new baselingssion factor.
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Years

Length of the crediting period

Year Estimate of annual emission reductions in&snr
of CO, equivalent

2008 538,953

2009 1,048,397
2010 1,048,397
2011 1,048,397
2012 1,048,397

Total estimated emission reductions over the 4,732,541
crediting period (tonnes of G@quivalent)

Annual average of estimated emission reduction946,508
over the crediting period (tonnes of €O
equivalent)

A.5.  Project approval by the Parties involved

A host country Letter of Approval was issued by ltiteuanian Ministry of Environment on May 11,
20009.
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SECTION B. Baseline |

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

Summary description of the baseline

The baseline methodology is based on Clean DevedlopnMechanism (CDM) methodology

AMOO034/Version 02. Certain small modifications amade to AM0034/Version 02 which allow the
baseline factor to be established and GHG emissidmctions to occur in shorter time than would occu
with AM0034/Version 02.

The baseline chosen is the level of nitrous oxiaéssions of the plant in the absence of the project
reasonably represents the anthropogenic emissiprsolrces that would occur in the absence of the
project. Baseline covers Greenhouse gas (GHG) amgsfrom all sources within the project boundary.
Baseline is established on the project-specifiesb&aseline emissions factor has been establishad
transparent manner based on measurements and aletdations described later in this document.
Baseline takes into account all relevant national sectoral policies and circumstances. Baselinsaih
does not allow the project to earn emission rednatinits (ERUS) for decreases in activity leveltsole

the project activity or due to force majeure. Bemeltakes into account uncertainties and uses
conservative assumptions.

Specific design of the UKL plant necessitates aersamendments to AM0034/Version 02, such as
measurement of JO concentrations in the tail gas ducts after expanirbines instead of joint stacks
because of different campaign cycles (i.e. diffeqgimary catalysts ageing) of all 8 productionekn
Specifics of the baseline measurements are dedqpiieeisely in the monitoring plan.

Justification of the methodology
This baseline approach is used for the followirasoms:

1. It is based on an approved CDM methodology andetbes incorporates a level of scientific
rigour which has already been approved by the UNE@@thodology panel
2. It meets the conditions of applicability of AMOOS4frsion 02 since:
a. The facility was established before*@ecember 2005
b. The facility had no existing XD abatement technology at time of the JI projeatt st
hence, no impact on the work of it could be donéhieyproject activity
c. The project will not affect the plant’s nitric agidoduction levels
d. The project is additional to legal requirementsliapgple to NO emissions to the extent
defined in IPPC permit
e. There was no PO abatement technology installed at the plantrag¢ tof the JI project
start
f.  The project activity will not increase N@missions
g. There is no non-selective catalyst installed ferrdduction of NQ
h. The project will not lead to any material changeoiher greenhouse gas emissions
within the project boundary
i. Continuous monitoring of the A concentration and tail gas flow has been instdibe
the duration of a campaign for the measuremenasélne emissions, and thereafter
3. Our approach leads to more emission reductions ahstnict application of AM0034/Version 02
since it allows for earlier installation of a sedary catalyst and therefore starts destruction & N
emissions sooner.

In the Identification of the baseline scenario isefirst barriers named in the AM0028 methodolagy
we specifically mark cases, when some of thesedamlo not apply to the project.
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Identification of the baseline scenario
For identification of the baseline scenario thecpure of the CDM methodology AM0028/Version 04.1
has been used, in accordance with the suggestitre @DM methodology AM0034/Version 02.

Step la
Step la of a baseline scenario identification itetulisting of all technically feasible alternatgu® the
given project. The principal theoretical altermas to the project are:

= Continuing to operate the plant as is
. Switch to alternative production method not invotyiammonia oxidation process
= Alternative use of pD such as:

o] Recycling of NO as a feedstock for the plant

o] The use of BO for external purposes
= Installation of Non-Selective Catalytic ReducticéVSCR) De-NQ system
= Installation of NO abatement not as a Jl project
= Installation of an BO destruction or abatement technology:

o] Tertiary measure for }D destruction

o] Primary or secondary measures fgONlestruction or abatement
Step 1b

This step includes all possible technically feasibptions to handle NGemissions. Non-Selective De-
NO, units cause also reduction ofand thus it is necessary to elaborate also antehnical option.
Possibilities regarding NGemissions are as following:

= Continuation of the current situation, whether @itbe-NQ units is installed or not

= Installation of new Selective Catalytic Reductioe-RNO, unit

. Installation of a new Non-Selective Catalytic retitme (NCSR) De-NQ unit

= Installation of a new tertiary measure that combiNg, and NO emission reduction
Step 2

Eliminate baseline alternatives that do not complyvith legal or regulatory requirements

NO, emissions are regulated by the Approval of Integtdollution Prevention and Control No. 4/15-04
(IPPC) requiring to keep concentration of Nenissions below 50 ppmV level. Achema has ilestadt
all 8 production lines a Selective Catalytic RedutDe-NQ, units:

UKL-7/1-November, 2000

UKL-7/2-October, 2000

UKL-7/3-September, 2000

UKL-7/4-June, 2001

UKL-7/5-June, 2000

UKL-7/6-February, 2001

UKL-7/7-March, 2003

UKL-7/8-December, 2004

Achema complies with above defined concentratiit Iof 50 ppmV NQ concentration. Below is table
containing average values (based on calculatio® mionths measurements) of NOx concentration per
line in the UKL-7 plant.

Table 1
UKL-7 plant NOx data average, ppm
UKL-1 35
UKL-2 42
UKL-3 36
UKL-4 38
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UKL-5 37
UKL-6 33
UKL-7 35
UKL-8 34

All alternatives could comply with relevant legabulations.

Step 3
Eliminate baseline alternatives that face prohibitve barriers (barrier analysis)

Step 3a

On the basis of the alternatives that are tecHgidabsible and in compliance with all legal and
regulatory requirements establish a complete fistaoriers that would prevent alternatives to odeour
the absence of JI. Barriers include, among others:

= Investment barriersnter alia:
o Debt funding is not available for this type of imadive project activity
0 Debt funding is not available due to no projectinetwithout Jl
0 No access to international capital markets due docgved risks associated with
domestic or foreign direct investment in the coymthere the project activity is to be
implemented (n.a.)

= Technological barriersnter alia:
0 Technical and operational risks of alternatives
0 Technical efficiency of alternatives (e.g.ldestruction, abatement rate)
o Skilled and/or properly trained labour to operatel anaintain the technology is not
available and no education/training institutiontlie host country provides the needed
skill, leading to equipment disrepair and malfuosing (n.a.)
0 Lack of infrastructure for implementation of theti@ology (n.a.)

= Barriers due to prevailing practidater alia:
0 The project activity is the “first of its kind”: Nproject activity of this type is currently
operational in the host country or region

Since Lithuania is the EU Member State with coroesiing level of industrial development we have
used for elimination of possible alternatives maitdchnical and operational risks of alternativad a
technical efficiency of alternatives criteria (itbere is no barrier in form of no access to irdéomal
capital markets, lack of infrastructure or lackskilled personnel as Achema is capable of impleingnt
and operating a de ® project).

Nitric acid production in industrial facilities su@s Achema plant is not possible to be changediay
not involving the ammonia oxidation process.

Alternative use of BD is neither technologically nor economically féxdesi It is not possible to recycle
N,O in order to use it for the nitric acid productiowither it is technically and economically fedesito
use NO for external purposes.

Installation of NSCR is also not feasible from teclogical and economic points of view due to high
energy costs, high gas temperatures required, immsssf CO and hydrocarbons to the aisgONemission
levels are also higher than with Selective Cataligeduction (SCR) and it is a very expensive abatém
technology both in terms of investments and opemnatiosts. The Achema plant has installed selective
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catalyst reduction system which reduces,N@ission level below the limits established by écla’s
IPPC permit.

Since reduction of pD represents significant investments for installatiburner modifications and
following costs of operation of the,88 emission reduction system consisting of secondatalysts (De-
N,O system) it is not economically feasible to impégrina De-MO project without use of financing
provided through JI.

Tertiary De-NO reduction is not economically feasible in the &wcta plant as it would require principal
changes to complete design of nitric acid productioes and NQ emissions abatement is handled by
installation of Selective Catalytic reduction unit.

Recent level of the ammonia oxidation catalyst tgment does not allow to implement deENproject
using primary catalyst as the De@reduction component.

It is important to note that Achema by implememtatiof the de-BO project contributes to
environmentally friendly innovativeness of the clheahindustry, nitric acid production specifically.

Recently there are no operational secondary catdlgN20 projects in the region and there is no
experience with operation of secondary catalystébsKL-7 type oxidation burners.

By January 2009 there have been published on the FGOC  website
(http://ji.unfccc.int/JI_Projects/Verification/PDMilex.htm) in total 17 de-MO projects, which have
proceeded into the PDD publication stage.

Step 3b
Based on the reasons listed in the Step 3a abovmwveeeliminated in this step following alternative
. Switch to alternative production method not invotyiammonia oxidation process
= Alternative use of pD such as:
o] Recycling of NO as a feedstock for the plant
o] The use of BO for external purposes
= Installation of Non-Selective Catalytic ReducticéVSCR) De-NQ system
= Installation of NO abatement not as a Jl project
= Installation of an BO destruction or abatement technology:
o] Tertiary measure for }D destruction
0 Primary measures for,® destruction or abatement

Only remaining alternative achieving® emission reduction, other than continuation @&t Quo, is
secondary catalytic reduction of®!in existing reaction chambers of ammonia oxidatEactors.

Step 4

Identify the most economically attractive baselinescenario alternative

Implementation of installation of the secondary & catalyst, itself does not generate any financial
profit. Since it is only alternative left after mlination of other alternatives in steps 2 and 3s ihot
necessary to conduct further simple cost analydigsh would otherwise appropriate to this alternvti

Step 5
Re-assessment of Baseline Scenario in course of posed project activity’s lifetime

Sub-step 5a

Achema nitric acid plant has installed a Selec@atalytic Reduction De-NQunits in order to comply
with existing NQ regulations in Lithuania. SCR De-NOx unit leadshigher NO formation and its
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intensification would lead to higher emission rdthrts. Thus change in the NOx regulations would not
necessitate re-assessment of the Baseline Scemb&gayuse it would actually increase its level of
required conservativeness.

Sub-step 5b
In case of introduction of either concentrationnasiss limits of NO emission the Baseline Scenario
would be re-assessed according to new regulations.

Note on variation on AM0034/Version 02 for applicabn on this project

1. Overlapping of consecutive campaigns

AMO0034/Version 02 requires that the baseline fastayuld be established through measuring emissions
during an entire campaign. The plant has eigharsep lines, and the timing of the campaigns o$¢he
lines is staggered.

Instead of this approach, measuring of emissioom fall lines began in August 2007. Emissions are
measured for each line right up the end of the eagmpwhich was in progress at the time the monitpri
system was installed. Note that campaigns at rdiftelines end at different times because of the
staggering of campaigns. Measurements of emissionsnue into the subsequent campaigns for each
line until such time as the total volume of nitaicid produced from which emissions had been medsure
in previous campaign on each line equalled volufm@tdc acid produced of a standard campaign.

The primary catalyst and operating conditions duthne first campaign are materially the same asetho
of the subsequent campaign.

In this way data for calculating emission factoe asbtained from two separate but consecutive
campaigns with identical operating conditions:

0] Emissions factor for the last x hours of the faatnpaign. During this period, at the end of
the campaign, the NO vyield is lower and th®©Nmissions are higher.

(ii) Emissions factor for the first y hours of the suhsnt campaign. During this period, at the
beginning of the campaign, the NO yield is highea the NO emissions are lower.

2. Multiple lines

The plant is designed with eight lines each conmgisne production unit of burner, absorption tower
De-NQ; system, and tail gas turbine. The emissions ttereight tail gas turbines are led to a common
stack bar and emitted to the air through two stacks

Because of this, baseline emissions are measupadasely from each line and a separate baseliterfac
is calculated for each line. Similarly, projectissions are recorded for each line. The number of
emissions reductions of the project is the sunmagsion reductions for each of separate lines.

Also because of the design of the plant, conceatraif nitrous oxide and flow of tail gasses ar¢ no
measured in the stacks. They are both measurthe iduct immediately after the expansion turbing an
before the common stack bar. This ensures thatséonis from the individual lines are separate aitd n
mixed, but also at below 300 degrees centigradehath temperature O is stable and no further

natural decomposition will take place.

3. Uncertainty

The nitrous oxide concentration is measured onitclsad basis when one,® concentration analyser
serves 3 production lines. The reason for thihés limitation of the capacity of the hardware oé th
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monitoring system. As a result of this there isnaall increase in the uncertainty of the monitoring
system. To reflect this in the calculation of bamelemissions and project emissions, an additional
uncertainty factor defined by the QAL2 test carrieat in accordance with the EN14181 norm is
incorporated into the calculation of the overalt@rtainty factor of the Automated Monitoring System

B.2.  Description of how the anthropogenic emissionsf greenhouse gases by sources are
reduced below those that would have occurred in thabsence of the Jl project

This section provides proofs of the project addiidy, i.e. proofs demonstrating importance of e
project implementation for greenhouse gas redug¢hanhwould not have been achieved in the business-
as-usual scenario:Tool for the demonstration and assessment of &oidhlity” (version 04) as issued
by CDM Executive Board is used as a referenceffovipg attractiveness of chosen Jl project altéveat

in front of other possible alternatives.

Stepl

Identification of alternatives to the project activity consistent with current laws and regulations

As suggested by the CDM methodology AM0034/Versiih Step 1 has been omitted because B.1
section identifying and describing baseline scenlais already identified continuation of the St&pu®

as the only realistic alternative to the chosenegptoscenario, which is also consistent with maogat
laws and regulations of Lithuania.

Step 2

Investment analysis

Investment analysis is the next step undertakemder to prove the necessity of ERUs revenueshier t
project implementation that otherwise would nofibancially attractive.

As described in section “Identification of the Hawe scenario”, in the absence of the JI projdatre is
no installation of any equipment which would redddg€ emissions, and the business continues as
usual. This means that there is no reduction,@f 8imissions and they would remain at recent level.

Step 3

Barrier analysis

Step 3 is omitted because th®ol for the demonstration and assessment of aalehdity” (version 03)
allows the use of alternatively Step 2 or Stepr3He proof of additionality.

Step 4

Common practice analysis

This step allows to double check for the previotsofs of the project additionality demonstratingtth
besides being the only plausible alternative fromarfcial point of view the project also introduces
innovative practice in the industry of the regiegarding greenhouse gas abatement activity.

Introduction of NO abatement technology is hot common practice itoicracid industry. It should be
noted, that Achema is only nitric acid producerstle Baltics region, which could be used as
comparative framework for assessment of commortipeaaspect of the project. In case of Lithuama, i
particular, high costs of project implementationkea,O abatement activity to be not attractive for
local nitric acid production industry. On the athegand NO abatement activity is known to be
widespread practice among nitric acid plants imgletad as CDM or JI projects, which proves this
activity to be rather attractive in a framework<gfoto Protocol project flexibility instruments.

Conclusion

Implementation of the JO abatement project in the JI framework is the owlyy to make the
introduction of NO abatement technology financially feasible forplant. Installation of the secondary
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N,O abatement catalyst is state-of-art technologgcéenot widely spread among nitric acid production
plants. Because of its modernity this technol@gguite costly and it does not represent for thatphny
financial benefit. The only advantage ofNabatement is reduction of this potential greesbayas in
order to introduce climate change mitigation meesurJl project implementation and the use of ERUs
sale proceeds is the only possible solution foucedy NO emissions at the nitric acid plant of Achema
earlier than as it is set in the IPPC permit.

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

Project boundary encompasses all anthropogenicsamss by sources of GHGs which are under the
control of project participants, are reasonablyilaitable to the project and are significant. Febje
boundary and greenhouse gas sources relevant dopribject implementation are individuated in
accordance with the Approved Consolidated MethaglolaM0034/Version 02 “Catalytic reduction of
N,O inside ammonia burner of nitric acid plants”.

According to the methodology the project boundanmgliscover the facility and equipment for the
complete nitric acid production process. The follg diagram identifies the borders whergON
emission reduction project will take place on eigittic acid production lines. The process ofiai&rcid
production and BD abatement is identical on eight production linElse inlet of ammonia into the
ammonia oxidation reactors of all eight lines ig fiirst point in the project boundary and the gas
emission from the stacks is the last point in thecnacid production process included into thejeco
boundary.

Diagram 2

Production lines

wl o COEEEE P e
No.2 No.1

The only greenhouse gas to be considered in thieingmtation of the PO abatement project at the
nitric acid plant is the pO.

Table 2
Source Gas | Inclusiveness| Justification /Explanatio
° Nitric Acid Plant (Burner CO, | Excluded N,O abatement project does not lead|to
£ inlet to stack) CH, | Excluded any change in COand CH emissions
@ N,O | Included
a0
O - | Nitric Acid Plant (Burner C® | Excluded NO abatement project does not lead|to
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inlet to stack) CH, | Excluded any change in G@nd CH emissions
N,O | Included

Leakage emissions from CO, | Excluded No leakage emissions are expected.
production, transport, CH, | Excluded
operation and N,O | Excluded
decommissioning of the
secondary catalyst.

Baseline will be set after completion of completeasurements carried out during time equal to normal
length of entire project campaign and verifiedmaetof first periodic verifications. Estimated débe
baseline setting is March 2009 for lines with costgd first project campaigns and rest at time after
completion of their first project campaigns. Infation on baseline emission factors set will be phirt
first monitoring reports to be prepared for thésed .

Baseline will be set by:

Contact person Laszlo Pasztor

Company Vertis Finance Kft

Project participant No

Address H-1123 Budapest, Alkotas utca 39/c, Hungary
Phone +36 1 488 8415

Fax +36 1 488 8411

Email laszlo.pasztor@vertisfinance.com

Web page www.vertisfinance.com

\ C.1. Starting date of the project |

December 2006

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

The project is expected to operate beyoritdBdcember 2012.

\ C.3. Length of the_crediting period |

The period for crediting of ERUs is fromi January 2008 to $1December 2012.
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PURPOSE OF THE MONITORING PLAN
The purpose of the monitoring plan is to descritedystem used to monitor emissions gdNrom the
plant in such a way that is compliant with the prggions of the AM0034/Version 02.

PLANT DESCRIPTION

The UKL-7 nitric acid plant comprises recently &guction lines numbered from 1 through 8, each with
its own burner, absorption column and expansiopiter Each production line represents a separaite ni
acid production unit independent from each othdre Tail gasses from each line are after expansion
turbines led to a common stack bus and vented ghrowio interconnected stacks.

Diagram 3

Production lines

Stack ﬁ |j| ﬁ E| ﬂ |E| |E| |E| Stack
No.2 No.1
Manit M%nit

«

YVY

Primary catalyst is changed at different times thissnecessary to measure the emissions from leseh
individually. This means that eight separate eétaonitoring equipment are installed to measuiteytes
flow, nitric acid production, nitric acid concentitm, and the operating conditions,Nconcentration in
the tail gas is measured by 3 switched conceniratieters.

MONITORING SYSTEM ARCHITECTURE

Methodology AM0034/Version 02 requires installatimhan NO monitoring system that includes both a
gas volume flow meter to determine the tail gas smadume flow and an infrared gas analyser to
determine the concentration of®!

But tail gas NO concentration meter and tail gas volume flow metene are not sufficient for a Jl
project purposes. In order of being able to cateulhe baseline emission factor expressed as tenvfag
N,O in t CQe per 1 tonne of HN§(100%), it is necessary to include also HN@easurement, and in
order of being able to document normal operatingdit®mns it is necessary to include also operating
conditions measurement.

Because of this we use the term Monitoring Systet8)(to describe entire monitoring system directly

and indirectly used for the JI purposes, while Auited Measurement System (AMS) covers onl@® N
emissions and tail gas mass volume part of the MS.
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Monitoring System (MS) for purpose of this monit@riplan means:
1. monitoring system measuring operational conditions;
Ammonia volume flow

Ammonia temperature

Ammonia pressure

Primary air volume flow

Primary air temperature

Primary air pressure

Oxidation temperature

Oxidation pressure

S@roo0oy

2. nitric acid 100% concentrate production;
a. Nitric acid concentration
b. Nitric acid flow
c. Nitric acid temperature

3. and newly installed measurement devices for measmeof NO concentration and tail gas flow,
temperature and pressure (AMS)
a. N,O concentration in the stack
b. Stack volume flow rate
c. Stack gas temperature
d. Stack gas pressure

Incorporation of the AMS into the MS by interfaciafeady existing and newly installed measurement
devices is documented by the diagram below.
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Diagram 4
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N,O automated measurement system
Main purpose of the JD automated measurement system (AMS) is to me#stalanass of BD emitted

during particular campaigns (both baseline andegptdj In order of calculation of total mass ofON
emitted during particular campaign it is necesstoy measure on an extractive basis thgON
concentration in a tail gas and on a non-extradia@s tail gas flow, pressure and temperature.

N,O concentration
N,O concentration is measured by extractive measuresystem. Tail gas samples are taken from

respective tail gas ducts at sampling points |latatter expansion turbines and transported by sampl
lines to the Monitoring room A located next to thain production hall. This applies to 2 concentrati
meters measuring lines 1-3 and lines 4-6. LinesareBmeasured by third concentration meter located
the other side of the production hall (Monitorirmpm B) physically closer to respective productioes

7 and 8.

Tail gas samples are filtered and conditioned & ¢bndensation dryer (4°C), sgNconcentration is
measured on a dry basis. Correction of dry basm\ppalue to real wet tail gas conditions based on
steam flow injected into the system is part of betthe project emissions calculations and baseline

emission factor calculations.

N,O concentration is measured by concentration ieftabsorption principle meters Xentra 4900 using
GFX monitoring technology.
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Recently there are 8 production lines;CNconcentration is measured by 3 concentration nhete a
switched basis. Under-sampling uncertainty is mdrboth - the project emissions calculations and
baseline emission factor calculations.

N,O concentration measured data are sent from theeotmation meter on a 2 sec basis in a form of 4-
20mA signal to the datalogger and processed further

Tail gas flow, pressure and temperature

Tail gas flow is measured by ultrasonic Durag DEAO flowmeters based on ultrasonic pulse fly time
across the entire duct cross-section.

Picture 3

Rauchgaskanal

MeRkopf
ek Sensor Un
mA .
T == Dichtung
Collar
mA ke
P k\* _ )
Dichtung L k Spilluft

Collar ol Backfiow
~730.. 60° Purging

|

The tail gas ducts do not allow any optimum loaatio perform the flow monitoring. The only possible
location is the quite short vertical tube behing 80° “knee”.
Picture 4

L
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Since the flow is not really laminar, a classic&ibPtube one point solution wouldn’t allow goodsudts.
The ultrasonic system is under these conditionsrsupto differential pressure. Cross duct monitgris
more accurate than a couple of discrete point geeraressure.

Tail gas flow, pressure and temperature measuredada sent from the flow meter on a 2 sec basss in
form of 4-20mA signal to the datalogger and proeddsirther.

EN14181 compliance

As required by the AM0034/Version 02 methodologg O automated measurement system (AMS)
complies with requirements of the technical norm1EN81. NO AMS consists from the JO@
concentration meter and integrated flowmeter (FP)[,Both measurement devices are QAL1 certified
(concentration meter for the,®8 measurand specifically) and after full commissigrof the monitoring
system there was the QAL2 test carried out by dependent laboratory Airtec based in Germany and
certified according to 1SO17025 (http://www.airtewelt.de).

Operating conditions
For purpose of the baseline emissions factor ggitiis necessary to monitor and report operating
conditions in all 8 burners. Namely:

= Ammonia flow

. Ammonia temperature
. Ammonia pressure

. Primary air flow

= Primary air temperature
= Primary air pressure

= Oxidation temperature
] Oxidation pressure

All these parameters are measured by the plant tovorg system. Signals obtained from these
measurement devices from production lines 1-6 anyerted from pneumatic to 4-20mA analog signals.
Operating conditions measurement devices instatiggoduction lines 7-8 provide the 4-20mA signals
which are digitalized and provided to the monitgreystem dataloggers, which process them further.

Nitric acid production

Nitric acid concentration is based on two compostenitric acid and water. Standard monitoring mdtho
is on-line refractometry. Measurement of nitricda¢100%) mass volume production per campaign is
necessary for calculation of the baseline emissfanor. Nitric acid concentration on all 8 lines i
measured by K-Patents PR-23-GP refractometers.

This analyzer is applying a prism to “return” a geated optical beam back to an LCD detector.

Picture 5
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The detector is measuring refraction of monitoigditl based on known refraction of water and nitric
acid. The instrument is calibrated for percent emti@ation of nitric acid. The analyzer is mounted o
DIN-flange 2656, PN25 DN8O0. The optical prism daesrequire cleaning.

PR-23-GP characteristics:

= Measuring RI is a direct concentration measurengniciple. No need to rely or convert
magnitudes.

= Digital instrument — no calibration drift

= As it is a robust instrument it is maintenance free

= Dual connectivity if the installation positionsa.

= On-line data logging, through Ethernet, on whicleveb browser.

= No influence by bubbles or particles. It is veryrooon that air enters the process pipeline and still
the refractometer measures accurately.

Nitric acid concentration data are in an analogdm& format provided to dataloggers which process
these signals further.

In order of being able to calculate total mass wawof nitric acid 100% concentrate produced dutiiveg
baseline campaign it is necessary to monitor dtsig acid flow and temperature. Measurement of
pressure is not necessary for determination ohitne acid mass volume flow, because nitric asichi
form of liquid and as such it has stabile presstiaacteristic.

Signals obtained from the nitric acid flow and temgiure measurement devices from production linres 1
6 are converted from pneumatic to 4-20mA analogadsy Nitric acid flow and temperature measurement
devices installed in production lines 7-8 provide #-20mA signals which are digitalized and prodglitte
the monitoring system dataloggers, which processtfurther.
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D.1.1. Option 1 — Monitaoringof the emissions in the_projecscenario and the baselinscenario:
D.1.1.1. Data to be collected in order to monitoemissions from the project and how these data will be archived:
ID number Data variable Source of data | Data unit Measured (m), | Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be
numbersto ease estimated (e) monitored archived?
Cross- (electronic/
referencing to paper)
D.2)
P.1 NCSG N,O analyser mgN,O/nv m Every 2 seconds| 24% (Lines 1-6)Electronic and
(converted from 36% (Lines 7-8) | paper for at least
N>O Xentra 4900 ppmV) To be defined exactly 2 years after end
concentration in | QAL1 certified ;‘;‘E{iﬁ:ﬂ?ﬁs of the crediting
the stack gas for completion period or last
particular line ERUs issuance
(=1,2,3...... 8)
p.2 VSG Gas volume flow| m*h m Every 2 seconds 100% Electronic and
meter paper for at least
Volume flow 2 years after end
rate of the stack | Durag DF-L 200 of the crediting
gas for particular] QAL1 certified period or last
line ERUs issuance
(=1,2,3...... 8)
P.3 PE, Calculation from| tN,O c After every 100% Electronic and
measured data project campaign paper for at least
N,O emissions 2 years after end
of n" project of the crediting
campaign for period or last
particular line ERUs issuance
(=1,2,3...... 8)
P.4 OH Monitoring Hours m Daily, compiled | 100% Paper for at leagt
system for entire 2 years after end
Operating hours campaign of the crediting

for particular
line
(=1,2,3...... 8)

period or last
ERUs issuance
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P.5 NAR Production log tHNQ@ Daily, compiled | 100% Electronic and
for entire paper for at least
Nitric acid campaign 2 years after end
production of the crediting
(100% period or last
concentrate) for ERUs issuance
particular line
(=1,23...... 8)
P.6 TSG Probe (part of °C Every 2 seconds 100% Electronic and
gas volume flow paper for at least
Temperature of | meter) 2 years after end
stack gas for of the crediting
particular line period or last
(I=1,2,3...... 8) ERUs issuance
p.7 PSG Probe (part of Every 2 second§ 100% Electronic and
gas volume flow paper for at least
Pressure of stack meter) 2 years after end
gas for particular of the crediting
line period or last
(I=1,2,3...... 8) ERUs issuance
P.8 ER, Calculated from | tN,O/tHNO; After end of Electronic and
measured data each campaign paper for at least
Emission factor 2 years after end
calculated for fi of the crediting
campaign for period or last
particular line ERUs issuance
(=1,23...... 8)
P.9 ERnal Calculated from | tN,O/tHNO; After end of Electronic and For the first
campaign each campaign paper for at least campaing EF
Moving average | emissions factors 2 years after end and Ek will be
emissions factor of the crediting | equal
for particular period or last
line ERUs issuance
(=1,23...... 8)
P.10
P.11
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P.12 Cly, Calculated from | tHNO; After end of 100% Electronic and
nitric acid each campaign paper for at least
Campaign length production data 2 years after end
for particular of the crediting
line period or last
(n=1,2,3...... 8) ERUs issuance
P.13 = Determined from| tN,O/tHNO; After end of Electronic and Determined from
Emissions factor| campaign each campaign paper for at least campaign
used to emissions factors 2 years after end| emissions factors
determine of the crediting
emissions period or last
reductions for ERUs issuance
particular line
(=1,2,3...... 8)
P.14 ERin, Determined from| tN,O/tHNO; After end of 10 Electronic and Determined from
Minimum campaign campaign paper for at least campaign

emissions factor
after 10
campaigns for
particular line

(1=1,2,3......8)

emissions factors

2 years after end
of the crediting
period or last
ERUs issuance

emissions factors

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

Over the duration of the project activity tail gadume flow in the stack of the nitric acid plast\aell as the temperature and pressure of ammasidl@yv and
ammonia-to-air ratio on eight nitric acid produatilnes measured continuously,iconcentration will be measured on the switchesisba

Estimation of campaign-specific project emissions
The monitoring system was installed using the gutdadocument EN 14181 and provides separate reatbnd\,O concentration and gas flow volume for
every hour of operation. Error readings (e.g. dawator malfunction) and extreme values are elinddaSame statistical evaluation that was applietthe¢o

baseline data series will be applied to the prajeta series:
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a) Calculate the sample mean (x)

b) Calculate the sample standard deviation (s)

c¢) Calculate the 95% confidence interval (equdl.86 times the standard deviation)
d) Eliminate all data that lie outside the 95% dderfice interval

e) Calculate the new sample mean from the remaiwahges

PENn = VSG * NCSG * 18 * OH (tN,O)

where::

Variable Definition

VSG Mean stack gas volume flow rate for the priopeenpaign (rfih)

NCSG Mean concentration os® in the stack gas for the project campaign (a@yNT)
PE, Total NO emissions of the"hproject campaign (t)0)

OH Is the number of hours of operation in the gpemonitoring period (h)

Derivation of a moving average emission factor
In order to take into account possible long-ternmssmans trends over the duration of the projedwvagtand to take a conservative approach a moewveyage
emission factor will be estimated as follows:

Stepl:campaign specific emissions factor for each cammpdiging the project’s crediting period will beigsdted by dividing the total mass of@ emissions
during that campaign by the total production ofZ%0€oncentrated nitric acid during that same canmpaig

For example, for campaign n the campaign speaifisgion factor would be:

EF, = PE, / NAP, (tN;O/tHNOx)

Step 2moving average emissions factor to be calculatede end of a campaign n will be estimated ak®As:
EFnan= (EF + ER + ... + ER) / n (tN;O/tHNO)

This process will be repeated for each campaigh et a moving average, EF, will established over time, becoming more repnéstieve and precise with
each additional campaign.
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To calculate the total emission reductions achiemedcampaign in formula below, the higher of tiwe values EFR,,and EF shall be applied as the emission
factor relevant for the particular campaign to bedito calculate emissions reduction spJEFhus:

If EFpna,n> EF, then EF = ERyan
If EFpan< EF, then EE = EF,

Where:

Variable Definition

EF, Emission factor calculated for a specific progampaign (thO/tHNO:)

EFnan Moving average (ma) emission factor of aftcampaigns, including the current campaigrnQXHNO;)

n Number of campaigns to date

EFR Emissions factor that will be applied to calceldhe emissions reductions from this specific cagmpdi.e. the higher of EFand EF)

(tNLO/tHNO)

Minimum project emission factor

A campaign-specific emissions factor will be useadap any potential long-term trend towards deangas,O emissions that may result from a potential built
up of platinum deposits. After the first ten cangpesi of the crediting period of the project, the éstvEFR observed during those campaigns will be adoptexd as
minimum (ER,,). If any of the later project campaigns resultaiiF, that is lower than Ef, the calculation of the emission reductions fat tharticular
campaign will used Ef, and not EE

Where:
Variable Definition
EFnin Is equal to the lowest EBbserved during the first 10 campaigns of theqmtogrediting period (MO/tHNGO:)

Project Campaign Length

a. Longer Project Campaign

If the length of each individual project campaigh,@s longer than or equal to the average historiopagn length Clermas then all NO values measured
during the baseline campaign can be used for tlcalation of EF.

b. Shorter Project Campaign
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In practice this means that, if the assumption pietinum deposits do have a reducing effect g@ Bmissions is correct, then an increasing adotideF.,
instead of EFshould be experienced as the project progresemggth its crediting period.

If CL, < CLnormas EFsL Will be recalculated by eliminating thosglvalues that were obtained during the productidimrmnes of nitric acid beyond the C(.e.
the last tonnes produced) from the calculationfef E

Leakage

No leakage calculation is required.

ID number Data variable Source of data | Data unit Measured (m), | Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be
numbersto ease estimated (e) monitored archived?
Cross- (electronic/
referencing to paper)
D.2)
B.1 NCSGc; N,O analyser mgN,O/m® m Every 2 seconds| 24% (Lines 1-8)Electronic and
(converted from 36% (Lines 7-8) | paper for at least]
N.O Xentra 4900 ppmV) To be defined exactly 2 years after end
concentration in | QAL1 certified ﬁ]f;e;;l:‘fe&aesn‘i's'”e of the crediting
the stack gas for completion period or last
particular line ERUs issuance
(=1,2,3...... 8)
B.2 VSGge, Gas volume flow| m¥h m Every 2 second§ 100% Electronic and
meter paper for at least
Volume flow 2 years after end

rate of the stack
gas for particular
line

(=1,2,3...... 8)

Durag DF-L 200
QAL1 certified

of the crediting
period or last
ERUs issuance
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B.3 BEgc, Calculation from| tN,O At least once 100% Electronic and
measured data after baseline paper for at least
Total N,O for campaign 2 years after end
baseline of the crediting
campaign for period or last
particular line ERUs issuance
(=1,2,3...... 8)
B.4 OHgc, Monitoring Hours Daily, compiled | 100% Electronic and
system for entire paper for at least
Operating hours campaign 2 years after end
for particular of the crediting
line period or last
(I=1,2,3...... 8) ERUs issuance
B.5 NAPgc | Production log tHN@ Daily, compiled | 100% Electronic and
for entire paper for at least
Nitric acid campaign 2 years after end
(100% of the crediting
concentrated) period or last
over baseline ERUs issuance
campaign for
particular line
(=1,2,3...... 8)
B.6 TSG Probe (part of °C Every 2 second§ 100% Electronic and
gas volume flow paper for at least
Temperature of | meter) 2 years after end
stack gas for of the crediting
particular line period or last
(I=1,2,3...... 8) ERUs issuance
B.7 PSG Probe (part of Pa Every 2 seconds 100% Electronic and

Pressure of stach
gas for particular
line

(I=1,2,3...... 8)

gas volume flow
meter)

paper for at least
2 years after end
of the crediting
period or last
ERUs issuance
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B.8 ERs Calculated from | tN,O/tHNO; c At the end of the Electronic and
measured data baseline paper for at least
Emission factor campaign 2 years after end
for baseline of the crediting
period for period or last
particular line ERUs issuance
(=1,2,3...... 8)
B.9 UNC Calculation of % c Once after Electronic and
the combined monitoring paper for at least
Overall uncertainty of system is 2 years after end
measurement the applied commissioned of the crediting
uncertainty of monitoring period or last
the monitoring | equipment ERUs issuance
system
B.10 AFR, Monitored kgNH/h m Continuously 100% Electronic and
paper for at least
Ammonia gas 2 years
flow rate to the
AOR for
particular line
(=1,2,3...... 8)
B.11 AFRmax | Plant records kgNkih m Once 100% Electronic and
paper for at least
Maximum 2 years
ammonia flow
rate for
particular line
(=1,2,3...... 8)
B.12 AIFR, Monitored m/h mc Every hour 100% Electronic and

Ammonia to Air
ratio for
particular line
(I=1,2,3...... 8)

paper for at least
2 years
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B.13 Clgy, Calculated from | tHNO; c After end of each 100% Electronic and
nitric acid campaign paper for at least
Campaign length production data 2 years after end
of baseline of the crediting
campaign for period or last
particular line ERUs issuance
(=1,2,3...... 8)
B.14 CLnormal, Calculated from | tHNO; cm Prior to end of Electronic and
nitric acid baseline paper for at least
Normal production data campaign 2 years after end
campaign length of the crediting
for particular period or last
line ERUs issuance
(=1,2,3...... 8)
B.15 AIFR max, Calculated mh mcm Once 100% Electronic and
paper for at least
Maximum 2 years
ammonia to air
ratio for
particular line
(=1,2,3...... 8)
B.16 OTh, Monitored °C m 100% Electronic and
paper for at least
Oxidation 2 years
temperature for
each hour for
particular line
(=1,2,3...... 8)
B.17 OThormal, Monitored °C m Once 100% Electronic and
paper for at least
Normal 2 years
operating

temperature for
particular line

(1=1,2,3......8)
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B.18 OR,, Monitored Pa 100% Electronic and
paper for at least
Oxidation 2 years
pressure for each
hour for
particular line
(=1,2,3...... 8)
B.19 OPrormaly Monitored Pa Once 100% Electronic and
paper for at least
Normal 2 years
operating
pressure for
particular line
(=1,2,3...... 8)
B.20 GSiormal, Monitored 100% Electronic and
paper for at least
Normal gauze 2 years after end
supplier for the of the crediting
operation period or last
condition ERUs issuance
campaigns for
particular line
(=1,2,3...... 8)
B.21 GSy Monitored Once 100% Electronic and

Gauze supplier
for baseline
campaign for
particular line

paper for at least
2 years after end
of the crediting
period or last
ERUs issuance
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B.22 GSyroject! Monitored Each campaign 100% Electronic and
paper for at least
Gauze supplier 2 years after end
for the project of the crediting
campaigns for period or last
particular line ERUs issuance
(=1,2,3...... 8)
B.23 GChormal, Monitored Each campaign 100% Electronic and
paper for at least
Gauze 2 years after end
composition of the crediting
during the period or last
operation ERUs issuance
campaign for
particular line
(=1,2,3...... 8)
B.24 GGCay, Monitored Once 100% Electronic and
paper for at least
Gauze 2 years after end
composition of the crediting
during baseline period or last
campaign for ERUs issuance
particular line
(=1,2,3...... 8)
B.25 GGroject Monitored Each campaign 100% Electronic and
paper for at least
Gauze 2 years after end
composition of the crediting

during baseline
campaign for
particular line
(=1,2,3...... 8)

period or last
ERUs issuance
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B.26 EFeg

Emissions level
set by incoming
policies or
regulations

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

The baseline for all eight Achema nitric acid proien lines shall be established separately thraaghitoring of NO concentration and gas flow volume in
the stack in duration equal to one complete cammpgiigr to project implementation.

The schematic of the procedure is as follows:
1. Determination of the permitted operating conditons of the nitric acid plant to avoid overestimatio of baseline emissions:

In order to avoid the possibility that the opergtaonditions of the nitric acid production planté anodified in such a way that increase®Njeneration during
the baseline campaign, the normal ranges for adpgrabnditions have been determined for the folimyparameters:

0] oxidation temperature; 80810 °C

(i) oxidation pressure; 0-0.8 MPa

(iir) ammonia gas flow rate, X600 Nni/h
(iv) maximum ammonia to air ratio. 11.7%

The permitted range has been established usingélcedures described below.

i. Oxidation temperature and pressure:
Process parameters monitored are the following:

OTh Oxidation temperature for each hour (°C)
OPh Oxidation pressure for each hour (Pa)
OTrormal Normal range for oxidation temperature (°C)
OPhormal Normal range for oxidation pressure (Pa)

The “permitted range” for oxidation temperature @nessure has been determined using the operatingahof the plant. Reason for choosing this amgtroa
was lack of historical data on these parametersr ®rthe JI project there was no necessity toestiata on these parameters in previous campaigns.
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ii. Ammonia gas flow rates and ammonia to air ratioinput into the ammonia oxidation reactor (AOR):
Parameters monitored are the following:

AFR Ammonia gas flow rate to the AOR (tiH)

AFRax Maximum ammonia gas flow rate to the AOR (Ut}
AIFR Ammonia to air ratio (%)

AIFR max Maximum ammonia to air ratio (%)

The limits for ammonia flow and ammonia to air odtiave been determined using operating manuakgbldint. Reason for choosing this approach wasdack
historical data on these parameters. Prior toltpbeojects there was no necessity to store dathese parameters in previous campaigns.

Permitted ranges for pressure, temperature, amnflomiaate and ammonia to air ratio determinedvaitbin the specifications of the facility.

2. Determination of baseline emission factor: measement procedure for NO concentration and gas volume flow
N,O concentration and gas volume flow are monitore@lbAchema nitric acid production lines throughthe overlapped baseline campaign. The monitoring
system installed complies with requirements offbeopean Norm 14181 (2004).

Monitoring system provides separate readings @ boncentration and gas flow volume for every hafuoperation as an average of the measured vatues f
the previous 60 minutes. Error readings (e.g. dmagnbr malfunction) and extreme values are elingdat

Measurement results can be distorted before aed jadriods of downtime or malfunction of the moriitg system and can lead to mavericks. To eliminate
such extremes and to ensure a conservative apptbactollowing statistical evaluation is appliedthe complete data series ofNconcentration as well as to
the data series for gas volume flow. The statisficacedure is applied to data obtained after elating data measured for periods where the plastabgd
outside the permitted ranges:

a) Calculate the sample mean (x)

b) Calculate the sample standard deviation (s)

c) Calculate the 95% confidence interval (equdl.86 times the standard deviation)

d) Eliminate all data that lie outside the 95% dderfice interval

e) Calculate the new sample mean from the remaiahges (volume of stack gas (VSG) argDNoncentration of stack gas (NCSG))
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The average mass of,® emissions per hour is estimated as product oNBEG and VSG. The JO emissions per campaign are estimates product©f N
emission per hour and the total number of complete
hours of operation of the campaign using the foltlguequation:

BEgc = VSGac * NCSGsc * 10° * OHgc (tN;0)

The plant specific baseline emissions factor repriisg the average & emissions per tonne of nitric acid over one alinpaign is derived by dividing the
total mass of BD emissions by the total output of 100% concendraitric acid for that period. The overall uncenmtstiof the monitoring system shall also be
determined and the measurement error will be esprkas a percentadgNC). The NO emission factor per tonne of nitric acid produtethe baseline period
(ERgL) is then be reduced by the estimated percentageas follows:

EFs. = (BEsc / NAPsc) (1 — UNC/100) (tNO/tHNO)

where:

Variable Definition

ERs. Baseline NO emissions factor (fD/tHNG;)

BEgc Total NO emissions during the baseline campaign@iN

NCSGsc Mean concentration of J in the stack gas during the baseline campaigmN¢)

OHgc Operating hours of the baseline campaign (h)

VSGge Mean gas volume flow rate at the stack in thelras measurement period Yim)

NAPgc Nitric acid production during the baseline cangpaitHNO)

UNC Overall uncertainty of the monitoring syste¥h)( calculated as the combined uncertainty of tf@ied monitoring equipment.

Since there are not in Lithuania any national giaeal regulations for PO emissions, the resulting EFBL is used as thelipasemission factor.

Under certain circumstances, the operating comditiduring the measurement period used to deterbaseline NO emission factor may be outside the
permitted range or limit corresponding to normagmging conditions. For instance, temperature,somes ammonia flow rate or ammonia to air ratio rbay
outside the permitted condition. Any,®l baseline data that is measured during hours wihereperating conditions are outside the permitsdye are
eliminated from the calculation of the baseline ssians factor.

In order to further ensure that operating condgialuring the baseline campaign are representafivemmal operating conditions, statistical testdl e
performed to compare the average values of theitedwperating conditions with the average valhigsined during the baseline measurement period.
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Impact of regulations:

N,O emissions regulations applicable to nitric adahfs in Lithuania (host country) are comparedhe talculated baseline factor for the projectg(EEF
regardless of whether the regulatory level is esged as:

* An absolute cap on the total volume gfdNemissions for a set period;

« A relative limit on NO emissions expressed as a quantity per unit gutubr

« A threshold value for specific mass flow in the stack;

In this case, a corresponding plant-specific emssifactor cap (max. allowed AVtHNGO;) will be derived from the regulatory level. If tmegulatory limit
would be lower than the baseline factor determioedhe project, the regulatory limit would sengethe new baseline factor, that is:

if EFs. > EFgg then the baseline & emission factor shall be Effor all calculations.

where:

Variable Definition

ERsL Baseline emissions factor gV/tHNGO:)

EFeq Emissions level set by newly introduced poli@esegulations (tRO/tHNG;).

Such ERg4 would be determined according to the nature ofréglation (e.g. in terms of absolute emissionptmyduct rate, concentration in stack gas), as
described in the approved methodology AM0028/Vers€id. 1.

Control of applicable regulatory level ob® on Achema UKL-7 plant is responsibility of Chadfthe Achema Environmental Centre.

The composition of the ammonia oxidation catalyst:

Composition of oxidation catalysts depends on tateshnical knowledge of oxidation catalyst mantaers as well as actual price of precious metals.
Composition of all 8 oxidation catalysts installéaring the baseline measurements were in line @othpositions used in 5 previous campaigns. Samé sha
apply also to composition of oxidation catalyst®éoused in subsequent project campaigns.

Parameters monitored for composition of the catalyes as follows:

GSormal Gauze supplier for the operation condition camppsi
G Gauze supplier for baseline campaign
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GSyroject Gauze supplier for the project campaign

Ghormal Gauze composition for the operation condition gaigns
GG Gauze composition for baseline campaign

GCoroject Gauze composition for the project campaign

Campaign Length

In order to take into account the variations in paign length and its influence on®lemission levels, the historic campaign lengtlistae baseline campaign
length have been determined and compared to thecprmampaign length. Campaign length is definethastotal number of metric tonnes of nitric actd a
100% concentration produced with one set of gauzes.

Historic Campaign Length
The average historic campaign length {(§he) defined as the average campaign length for te®ic campaigns used to define operating condiftbe
previous five campaigns), has been used as a ctyedangth of the baseline campaign.

Baseline Campaign Length (Clg,)
If CL BL < CI—normal

all N,O values measured during the baseline campaigheased for the calculation of ERsubject to the elimination of data that was muneitl during times
where the plant was operating outside of the “peechirange”).

If CL g, > CLnormal
NO values that were measured beyond the length gfzlduring the production of the quantity of nitriad@.e. the final tonnes produced) are to be
eliminated from the calculation of EF

D.1.2.1. Data to be collected in order to monitoemission reductions from the projectand how these data will be archived:
ID number Data variable Source of data Data unit Measured (m) Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be
numbers to ease estimated (e) monitored archived?
Cross- (electronic/
referencing to paper)
D.2)
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D.1.2.2. Description of formulae used to calculatemission reductions from the project(for each gas, source etc.; emissions/emission
reductions in units of CQ, equivalent):

| D.1.3. Treatment of leakagen the monitoring plan:

Due to nature of the project here is no leakageutation required by the AM0034/Version 02.

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

D.2.)

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

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing to paper)

>>

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

The emission reductions for the project activitgioa specific campaign are determined by deduttiegampaign-specific emission factor from the lhase
emission factor and multiplying the result by tlieduction output of 100% concentrated nitric acidrathe campaign period and the GWP gDN

ER = (EFBL — EFP) * NAP *GWPD (tCO.)

Where:
Variable
ER

Definition
Emission reductions of the project for the fffiecampaign (tCGe)
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NAP Nitric acid production for the project campai@HNGO;). The maximum value of NAP shall not exceed th&gtecapacity.
EFBL Baseline emissions factor (DItHNO; )
EFP Emissions factor used to calculate the emmisdi@om this particular campaign (i.e. the higheEB,,, ,and EF)

Nameplate capacity of Achema UKL-7 nitric acid plen350 metric tons of 100% nitric acid per lirex play. For 8 UKL-7 lines it means aggregate daily
capacity 2,800 tons of 100% nitric acid, i.e. t@ahual capacity 1,020,000 tons of 100% nitric aBlnameplate (design) implies the total yearlyaity
(considering 365 days of operation per year) ashedocumentation of the plant technology providech as the Operation Manual). If the plant heenb
modified to increase production, and such de-hwtttk or expansion projects were completed befemeber 2005, then the new capacity is considered
nameplate, provided proper documentation of thgepteis available (such as, but not limited tapgarly dated engineering plans or blueprints, rejing,
materials and/or equipment expenses, or third ganmgtruction services, etc.).

The AM0034 methodology is designed for nitric gelants with no more than one line, whereas in AcheL-7 plant there are 8 nitric acid lines. Baseli
emissions are measured separately for each lina aagarate baseline factor is calculated for Baeh Similarly, project emissions are recordeddach line.
The number of emissions reductions of the progthé sum of emission reductions for each of tharsee lines.

On the other hand the JI guidelines by date of d¢etigm of this document do not allow having morarttone monitoring report for a particular periodife
which makes it necessary to extend the AM0034 nuetlogy especially when each particular line hasite campaign start and end dates. In order tdlee a
to apply the AM0034 methodology on this projeatéts necessary to extend the methodology via usensiervative and sound engineering approach and in
line with the JI guidelines, as illustrated below:

Table 3

nth Monitoring
Period

First Monitoring
Period

Second Monitoring
Period

Line 1 campaigns

Line 2 campaigns

Line 2 emission reductionswithin the campaigns ER_11 ER_1.2 ER 2.1 | ER_2 2 ER_n_1 ER_n_2

Line 2 emission reductions in campaign n ER_1 ER_2 ER_n

The methodology allows for having shorter projernpaign than the normal campaign. For shorter cegmpahe baseline emission factor is to be recatedl
in a way that:

If CL, < CLnormas EFsL Will be recalculated by eliminating thosevalues that were obtained during the productidomes of nitric acid beyond the ¢(.e.
the last tonnes produced) from the calculationef E
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Using this approach it is possible to break dowehgaoject campaign to interim campaigns. Eachrimteampaign that finishes at a later date fullgaps
the preceding interim campaigns as illustratecherfollowing chart:

Table 4
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One Full Campaign R

Interim Campaign 1 |
EF_BL_n_1
EF n_1 ER n 2 1
ER_n_1

Interim Campaign 2 R
EF_BL_n_2
EF _n_2 ER n 3 2
ER_n_2

P Interim Campaign 3 N
N EF_BL_n_3

EF_n_3

ER n_3

Total Campaign
EF_BL n_m
EF_n_m
ER_n_m

For each interim campaign the baseline emissiaifaihe project emission factor and the emissamhuction can be calculated separately fully in i the
AMO0034 methodology. At any point in time the metbtmt)y allows to define an interim campaign and alate the emission reduction provided that the
baseline emission factor was recalculated usin@the< CL,omairule.

This breaking down approach allows us to calculadancremental emission reduction between two eturtsve interim campaigns by the following formula:
ER_n_j k=ER_n_j—ER _n_k

Where:
ER n j k: is the incremental emission reductiolwvien interim campaigns j and k
ER _n_j: is the total emission reduction in intedampaign j in line with the AM0034 methodologytthaly overlaps with previous campaign k
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ER_n_k: is the total emission reduction in intecampaign k in line with the AM0034 methodology

If the monitoring report is prepared in the middfea campaign and for the same campaign emissaductiens were already calculated in a preceding
monitoring report, the emission reduction in thenitaxing report period has to be calculated aofod:

ER n j k=ER_n j—ER n_k

Where the end date of interim campaign k is s#iebeginning of the monitoring period and j isatethe end of the monitoring period. Defining hestes
and deducting the previous interim campaign emmsgduction from the emission reduction of thedaisterim campaig ensures that no emission rechsti
are counted more than once.

This approach is fully in line with the AM0034 mettology, it just provides a clarification or extesfor plants where there are multiple lines. Bjng the
CL, < CLnomarule it guarantees that at any point in time naar@mission reductions can be calculated or claitined it is set by the AM0034 methodology,
on the other hand it enables the project dealirily multiple lines by keeping the one monitoringaedor a period and is fully in line with the Jligelines.

As a result of this approach the Project will ga@tessary flexibility in setting monitoring periog#hout any impact on conservativeness and sound
engineering approach. There is no possibility flleisible approach would result into higher quantifyemission reductions claimed than by using basic

approach, which is not applicable on specific prigjesuch as this project. Example of calculatiothefproject emission reductions is illustratethia table
below:

Table 5
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First Campaign Interim Campaign 1

Start 02 Oct 2009

End 31 Dec 2009

Days 90

Emission Factor Baseline EF BL_ 11 5.00 kgN20O/tHNO3
Emission Factor Project EF_ P 11 1.40 kgN20O/tHNO3
Nitric Acid Produced NAP1_1 90,000 tHNO3
Emission Reduction ER_ 1.1 324,000 tCO2e

First Campaign (m=2)

Start 02 Oct 2009

End 20 Apr 2010

Days 200

Emission Factor Baseline EF_ BL_1 2 6.00 kgN20O/tHNO3
Emission Factor Project EF_P 12 1.50 kgN20O/KHNO3
Nitric Acid Produced NAP_1 2 200,000 tHNO3
Emission Reduction ER_1 2 900,000 tCO2e

Monitoring Reports

First Monitoring Report
Emission Reduction (First Campaign Interim Campaign 1) ER_1 1 324,000 tCO2e

Second Monitoring Report

Total First Campaign Emission Reduction ER_1 2 900,000 tCO2e
Less Emission Reduction Calimed in the First Report ER_1 1 (324,000) tCO2e
Emission Reduction ER_1 2-ER_1 1 576,000 tCO2e
Total Emission Reduction Claimed on the First Campaign 900,000 tCO2e

This table illustrates calculation of emission reithns generated during campaign starting e.g.ctolier 2009 and continuing until April 2010. Fipsirt of the
campaign from October 2009 until December 2008 tatder the first monitoring period. For this moning period total quantity of 0 emissions will be
calculated and emission reductions will be caladaising the baseline emission factor corresportditige nitric acid production during the projeatrgpaign
from October 2009 through December 2009. Thisllg fa line with the AM0034 methodology.

Second part of the campaign from January 2009 ¢iréwpril 2010 falls under second monitoring peréa! will be calculated taking into account total
quantity of NO emissions from October 2009 until April 2010 Hatucting the emission reductions that have beeady} counted. Emission reductions will
be calculated using the baseline emission factwesponding to the nitric acid production during firoject campaign from October 2009 through AZ0iL0
minus quantity of emission reductions already veditluring the first monitoring period. This wayjgct can gain necessary flexibility in settingeralnt
monitoring periods without compromising conservatapproach in calculation of emission reductioesalise total quantity of emission reductions véll b
exactly the same as using the AM0034 basic onealopeoach.

This approach is illustrated in the diagram below:
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Table 6

One Full Campaign

.,y
Interim Campaign 1
EF_BL_1_1=5.00

EF_1_1=150
ER_1_1 =324 000

ER 12 1=ER 1 2-ER_1_1=576000

31 Dec 2009

Total Campaign (m=2)
EF_BL_1_2=6.00
EF 1 2=2.00
ER_1_2 =900 000

20 Apr 2010

02 Oct 2009

Project can use for calculation and verificatiorenfission reductions generated from nitric aciddiof the UKI-7 nitric acid plant also approachraped in
the Clarification regarding overlapping monitoripgriods under the verification procedure the Jomlementation Supervisory Committee Version 01.

information on the environmental impacts of the prgect:

Since NO does not have any negative impact on an envirohimevicinity of its point of emitting and it doest have any significant and attributable impact
on population living in the plant’s vicinity, it isot required to carry out the environmental imysdatly.

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, owhy such procedures are not necessary.
(Indicate table and (high/medium/low)

I D number)

P.1,B.1 Low N,O analyser

NCSGsc, XENTRA 4900 (Servomex manufacturer)

N,O concentration in the QALZ1 certified, QALZ2 test carried, QAL3 procedurdsfines and carried out at the plant

stack gas for particular ling
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P.2,B.2 Low Gas volume flow meter

VSGgg, D-FL-200 (Durag manufacturer)

Volume flow rate of the QALZ1 certified, QALZ2 test carried, QAL3 procedurdsfines and carried out at the plant
stack gas for particular ling

P.6,B.6 Low Regular calibration and control according tisBrg measurement requirements

TSG

Temperature of stack gas
for particular line

P.7,B.7 Low Regular calibration and control according tisBrg measurement requirements

PSG
Pressure of stack gas for
particular line

B.9 Low Regular calibration and control according tisBrg measurement requirements

UNC

Overall measurement
uncertainty of the
monitoring system

B.10 Low Regular calibration and control according tisBrg measurement requirements

AIFR,
Ammonia gas flow rate to
the AOR for particular line

B.16 Low Regular calibration and control according tisBrg measurement requirements

OTy,

Oxidation temperature for
each hour for particular
line
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B.18 Low Regular calibration and control according tisBrg measurement requirements

OPRy,;

Oxidation pressure for
each hour for particular
line

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

- e

“Sistematika’a subsidiary of SC’Achema” is in cheugf operation and maintenance of th&®Nnonitoring system. The Nitric acid production degment is
responsible for the D monitoring and for reporting faults in the opamatof the monitoring system to “Sistematika”.Pennce of monitoring system will be
supervised by plant operators and the technicastigvill be provided by the directly responsiblg@nation engineer.

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

>>

Organisation: Stock Company “Achema”
Street/P.O.Box:

Building:

City: Jonava

State/Region: Jonalaukis village, Rukla county a¥arregion municipality
Postal code: Lt-55550

Country: Lithuania

Phone: +370 349 56242

Fax: +370 349 56911

E-mail: sekretoriatas@achema.com
URL: www.achema.com
Represented by: Ramas Pilsudskas

Title: Nitric acid plant deputy chief
Salutation: Mr

Last name: Pilsudskas
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Middle name: -
First name: Rammas
Department: -
Phone (direct): +370 349 56503
Fax (direct):
Mobile: +370 682 41241
Personal e-mail: pilsudskas@achema .com
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\ SECTION E. Estimation of greenhouse gas emissiondactions |

\ E.1. Estimated projectemissions: |

449,313 tCQelyear

It should be noted that the level of emissionshef project is a function of the amount of nitrigdac
produced by the plant. The amount of nitric aciddoiced by the plant is a function of demand for
relevant Achema’s products. This cannot be preditiday with certainty. The figures used abovesare
best estimate and are illustrative. The actuatlle¥ project emissions may be higher or lower ttian
figures given above.

| E.2.

There is no leakage.

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

449,313 tCQelyear

Estimated baselineemissions: |

| E.4.

1,497,710 tCGel/year

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

1,048,397 tC@e/year

This table shows an estimate of future circumstsinées explained above the actual number of enmissio
reductions may be higher or lower than that shawthé table. It is important to note, that duehto t
secondary catalysts installation time schedule @ioriseductions in 2008 will be lower than in
following project operation years.

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

Year Estimated project Estimated leakage| Estimated baseline Estimated emission
emissions in in tCOelyear emissions in reductions in
tCO.elyear tCO.elyear tCO.elyear

2008 230,980 0 769,933 538,953

2009 449,313 0 1,497,710 1,048,397

2010 449,313 0 1,497,710 1,048,397

2011 449,313 0 1,497,710 1,048,397

2012 449,313 0 1,497,710 1,048,397

Total in 2,028,232 0 6,760,773 4,732,541

tCO.elyear
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SECTION F. Environmental impacts |

F.1. Documentation on the analysis of the environnméal impacts of the project including

The project has no material adverse environmentphcts. The project’s sole material environmental
impact is the reduction in emissions of nitrousdexi Immaterial, indirect, environmental impactghed
project are the environmental impact of the produacand transport of steel alloy and catalyst maler
However, these are considered immaterial, and ranaded by suppliers which are subject to European
Union environmental legislation.

The project does not require the preparation afrarironmental impact assessment.

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

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

The PDD was made publicly available on the JI welend Parties, stakeholders and NGOs
were through the JI website invited to provide camis during a 30 days period from 23
October 2007 to 21 November 2007 under ref. no9008

One comment was received from Dr. Karsten Karscauagarding analysis of the legal
requirements for nitric acid plants in Lithuani&iteg EU Law into account in the Determination
report.

Determination report issued by DNV has elaboratedhss issue as stated in the Determination
report.
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Annex 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS

Organisation:

Stock Company “Achema”

Street/P.O.Box:

Building:

City: Jonava

State/Region: Jonalaukis village, Rukla county alanregion municipality
Postal code: Lt-55550

Country: Lithuania

Phone: +370 349 56237

Fax: +370 349 56004

E-mail: sekretoriatas@achema.com

URL: www.achema.com

Represented by:

Title: Head of Innovation Centre
Salutation: Mr

Last name: Sostakas

Middle name: -

First name: Andrejus

Department: -

Phone (direct): +370 349 56864

Fax (direct):

+370 349 56019

Mobile:

+370 687 81796

Personal e-mail:

achema@vertisfinance.com
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Annex 2

BASELINE INFORMATION

Table 7

Main assumpti Line 1 Line 2 Line 3 Line 4 Line 5 Line 6 Line 7 Line 8 TOTAL

Plate Capacity 350 350 350 350 350 350 350 350 2,800 t/Day
Average Production 5,900 5,900 5,900 5,900 5,900 5,900 5,900 5,900 47,200 t/Day
Annual Production 86,042 86,042 86,042 86,042 86,042 86,042 86,042 86,042 688,333 tlyear

N20 Concentration 1,530 1,067 842 1,233 942 1,040 1,222 788 1,083 ppmv

N20 Emission 9.92 6.92 5.46 7.99 6.10 6.74 7.92 511 7.02 kg/t

Annual N20 Emission 853,292 595,044 469,490 687,460 525,249 579,784 681,482 439,521 4,831,323 kglyear
Annual N20 Emission 264,521 184,464 145,542 213,113 162,827 179,733 211,259 136,252 1,497,710 tCO2elyear
Emission Reduction Factor 70% 70% 70% 70% 70% 70% 70% 70% 70%

Emission Reduction 185,164 129,125 101,879 149,179 113,979 125,813 147,882 95,376 1,048,397 tCO2elyear

Table above presents the main assumptions andalcelations method used when projecting the
emission reductions contained in this PDD.

Assumptions have been derived from technical liteeg plant technical parameters, partial
measurements and information provided by catalysplgers.

It important to point out that assumptions arenestées only, therefore, the final baseline inforamativill
be available only after completion of baseline measents and submission of relevant monitoring

reports.
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Annex 3

MONITORING PLAN

PURPOSE OF THE MONITORING PLAN
The purpose of the monitoring plan is to descritiedystem used to monitor emissions gdNrom the
plant in such a way that is compliant with the prggions of the AM0034/Version 02.

PLANT DESCRIPTION

The UKL-7 nitric acid plant comprises 8 productiores numbered from 1 through 8, each with its own
burner, absorption column and expansion turbinehEaoduction line represents a separate nitrid aci
production unit independent from each other. Thiegsses from each line are after expansion tesbin
led to a common stack bus and vented through ttesdonnected stacks.

Diagram 5

Production lines

Stack |E| |j| ﬁ E| ﬂ |E| |E| |E| Stack
No.2 No.1

Monit

Monit

A}k

YYVVVY

Primary catalyst is changed at different times thisnecessary to measure the emissions from lgseh
individually. This means that eight separate sétsionitoring equipment are installed to measuile ta
gas flow, nitric acid production, nitric acid comteation, and the operating conditions.,ON
concentration in the tail gas is measured by 3chwil concentration meters.

MONITORING SYSTEM ARCHITECTURE

Methodology AM0034/Version 02 requires installatimiran NO monitoring system that includes both a
gas volume flow meter to determine the tail gassnaslume flow and an infrared gas analyser to
determine the concentration of®!

But tail gas NO concentration meter and tail gas volume flow matene are not sufficient for a Jl
project purposes. In order of being able to cateulbe baseline emission factor expressed as tervfag
N,O in t CQe per 1 tonne of HN§(100%), it is necessary to include also HNf@easurement, and in
order of being able to document normal operatingd@@ns it is necessary to include also operating
conditions measurement.

Because of this we use the term Monitoring Systet8)(to describe entire monitoring system directly

and indirectly used for the JI purposes, while Auwted Measurement System (AMS) covers oni® N
emissions and tail gas mass volume part of the MS.
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Monitoring System (MS) for purpose of this monit@yiplan means:
4, monitoring system measuring operational conditions;
Ammonia volume flow

Ammonia temperature

Ammonia pressure

Primary air volume flow

Primary air temperature

Primary air pressure

Oxidation temperature

Oxidation pressure

S@roo0oy

5. nitric acid 100% concentrate production;
a. Nitric acid concentration
b. Nitric acid flow
c. Nitric acid temperature

6. and newly installed measurement devices for meammeof NO concentration and tail gas flow,
temperature and pressure (AMS)
a. N,O concentration in the stack
b. Stack volume flow rate
c. Stack gas temperature
d. Stack gas pressure

Incorporation of the AMS into the MS by interfacialyeady existing and newly installed measurement
devices is documented by the diagram below.
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Diagram 6
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N,O automated measurement system
Main purpose of the JO automated measurement system (AMS) is to medstak mass of BD

emitted during particular campaigns (both baseding project). In order of calculation of total mags
N,O emitted during particular campaign it is necesdar measure on an extractive basis th® N
concentration in a tail gas and on a non-extradia@s tail gas flow, pressure and temperature.

N,O concentration
N,O concentration is measured by extractive measuresystem. Tail gas samples are taken from

respective tail gas ducts at sampling points latatiéer expansion turbines and transported by Heate
sample lines to the Monitoring room A located néxtthe main production hall. This applies to 2
concentration meters measuring lines 1-3 and WR6sLines 7-8 are measured by third concentration
meter located at the other side of the productedh(Monitoring room B) physically closer to respee
production lines 7 and 8.

Tail gas samples are filtered and conditioned & d¢bndensation dryer (4°C), sgONconcentration is
measured on a dry basis. Correction of dry basis\ppalue to real wet tail gas conditions based on
steam flow injected into the system is part of betthe project emissions calculations and baseline

emission factor calculations.

N,O concentration is measured by concentration ieffabsorption principle meters Xentra 4900 using
GFX monitoring technology.
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Recently there are 8 production lines;\ONconcentration is measured by 3 concentration niiete a
switched basis. Tail gas samples are automatisalitched. Under-sampling uncertainty is part ohbot
the project emissions calculations and baselinssior factor calculations.

N,O concentration measured data are sent from theeatmation meter on a 2 sec basis in a form of 4-
20mA signal to the datalogger and processed further

Tail gas flow, pressure and temperature
Tail gas flow is measured by ultrasonic Durag DBA0 flowmeters based on ultrasonic pulse fly time
across the entire duct cross-section.

Picture 6

Rauchgaskanal
Duct

MeRkopf
Sensor Un

1H Dichtung
Collar

Spiilluft
Collar s Backflow

730 . 60° Purging

Spiilluft
Backflow
Purging L]

1 T

The tail gas ducts do not allow any optimum logatio perform the flow monitoring. The only possible
location is the quite short vertical tube behing 80° “knee”.
Picture 7
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Since the flow is not really laminar, a classicabftube one point solution wouldn’t allow goodsuds.
The ultrasonic system is under these conditionsrsupto differential pressure. Cross duct monitgris
more accurate than a couple of discrete point geeraressure.

Tail gas flow, pressure and temperature measuriedada sent from the flow meter on a 2 sec basis in
form of 4-20mA signal to the datalogger and proeddsirther.

EN14181 compliance

As required by the AM0034/Version 02 methodology O automated measurement system (AMS)
complies with requirements of the technical norm1EN81. NO AMS consists from the JD
concentration meter and integrated flowmeter (FP)I,Both measurement devices are QAL1 certified
(concentration meter for the;® measurand specifically) and after full commissigrof the monitoring
system there was the QAL2 test carried out by dependent laboratory Airtec certified according to
ISO17025.

Operating conditions
For purpose of the baseline emissions factor geitins necessary to monitor and report operating
conditions in all 8 burners. Namely:

. Ammonia flow

. Ammonia temperature
= Ammonia pressure

= Primary air flow

= Primary air temperature
= Primary air pressure

= Oxidation temperature
= Oxidation pressure

All these parameters are measured by the planttororg system as presented on diagrams below:
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Picture 8
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Picture 9
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Signals obtained from these measurement devices fsoduction lines 1-6 are converted from
pneumatic to 4-20mA analog signals. Operating danti measurement devices installed in production
lines 7-8 provide the 4-20mA signals which are tdiggted and provided to the monitoring system
dataloggers, which process them further. Mainte@gmocedures for the ammonia oxidation parameters
follow the existing procedures for the operatiorthef nitric acid plant.

Nitric acid production

Nitric acid concentration is based on two composiemitric acid and water. Standard monitoring mdtho
is on-line refractometry. Measurement of nitricda¢100%) mass volume production per campaign is
necessary for calculation of the baseline emissfan®r. Nitric acid concentration on all 8 lines i
measured by K-Patents PR-23-GP refractometers.

This analyzer is applying a prism to “return” a geated optical beam back to an LCD detector.
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Picture 10

The detector is measuring refraction of monitoigditl based on known refraction of water and nitric
acid. The instrument is calibrated for percent emti@ation of nitric acid. The analyzer is mounted o
DIN-flange 2656, PN25 DN8O0. The optical prism daesrequire cleaning.

PR-23-GP characteristics:

] Measuring RI is a direct concentration measurengiriciple. No need to rely or convert
magnitudes.

= Digital instrument — no calibration drift

. As it is a robust instrument it is maintenance free

. Dual connectivity if the installation positionsah.

= On-line data logging, through Ethernet, on whicleveb browser.

= No influence by bubbles or particles. It is veryreoon that air enters the process pipeline and still
the refractometer measures accurately.

Nitric acid concentration data are in an analogdt& format provided to dataloggers which process
these signals further.

In order of being able to calculate total mass wawf nitric acid 100% concentrate produced dutivey
baseline campaign it is necessary to monitor algic racid flow and temperature. Measurement of
pressure is not necessary for determination ofitne acid mass volume flow, because nitric asidni
form of liquid and as such it has stabile presstigacteristic.

Signals obtained from the nitric acid flow and teargiure measurement devices from production lires 1
6 are converted from pneumatic to 4-20mA analoghadgy Nitric acid flow and temperature
measurement devices installed in production lin8sprovide the 4-20mA signals which are digitalized
and provided to the monitoring system dataloggehéch process them further.

QAL3 Procedures

Regular QAL3 maintenance procedures are describedei Annex 1 A-245-09 to the plant operation
manual “Instrukcija”.
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