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1 Introduction

The purpose of this monitoring report is to caltalland clarify GHG emission reduction quantity
achieved by this project activity for periodic faration.

This monitoring report covers the activity frdit/03/200%0 30/06/200%s thedth monitoring period.

The starting date of the project activity is the: 22/12/2005
The project was registered at UNFCCC on: 22/01728ith number 0765
The starting data of the crediting period is: 422007

Carbon CDM Korea has implemented a project for GHE@ission reduction by catalytic ;.8
destruction in Yeosu, Republic of Korea. The prbjecategorized as large scale project under sacto
scope 5: “Chemical Industry”. The Host Party fag firoject activity is the Republic of Korea.

2 Reference

Approved Baseline methodology
AMO0028 Version 1: “Catalytic PbD destruction in the tail gas of Nitric Acid Plahtsubmitted by
Carbon Projektentwicklung GmbH.

Approved Monitoring methodology:
AMO0028 Version 1: “Catalytic PbD destruction in the tail gas of Nitric Acid Plahtsubmitted by
Carbon Projektentwicklung GmbH.

Project Design Document:

“Catalytic N,O destruction project in the tail gas of three Mitcid Plants at Hu-Chems Fine Chemical
Corp.”

Version: 2

Date of Completion: 22/07/2006

Validation Report:

Validation of the CDM Project: “Catalytic O destruction project in the tail gas of three iithcid
Plants at Hu-Chems Fine Chemical Corp.”

REPORT NO. 775390

Date: 05/08/2006 by TUV SUD Industrie Service GmbH

CDM Registration:

“Catalytic N,O destruction project in the tail gas of three Mitcid Plants at Hu-Chems Fine Chemical
Corp.”

UNFCCC Ref. Number 0765

Date of registration: 22/01/2007
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3 Definition
= y: Monitoring period (in this reporf1* March 2009to 30" June 2009

= PDD : Project Design Document of this project “Cataly20 destruction project in the tail
gas of three Nitric Acid Plants at Hu-Chems Finefftal Corp.” Version 2 on July 2006.

4 General Description of Project

4.1 Project Activity

The Project Activity includes development, designgineering, procurement, finance, construction,
operation and maintenance of a system for catatgticiction of NO in three Nitric Acid Plants (Hu-
Chems II; Hu-Chems llI; Hu-Chems 1V) at Hu-Chemsd=Chemical Corp.

The EnviNOx® process used in thdu-Chems IV nitric acid plant is based on the catalytic
decomposition of nitrous oxide ¢8) and the catalytic reduction of NONO and NQ) with ammonia
(NHs). This process works very well at temperaturesvatabout 425°C. The reactions take place over
two iron zeolite catalyst beds.

The EnviNOx® process used in thu-Chems Il + Il nitric acid plants is based on the catalytic
reduction of NQ (NO and NQ) with ammonia (NH) and of nitrous oxide (D) with a hydrocarbon.
The hydrocarbon used is propane gas of which the pwnstituent is propane {8s). The reactions
take place over an iron zeolite catalyst bed.

General Introduction:

Nitrous oxide (NO) is an unwanted, invisible and previously neglddby-product of the manufacture
of nitric acid. It is formed alongside the mainsded product nitric oxide (NO) during the catatyti
oxidation of ammonia in air over noble metal gauZdwe production of nitric acid takes place in thre
main process steps as indicated by the followiagtiens:

1. Ammonia (NH) combustion to form nitric oxide (N®)
4NH; +50 — 4 NO + 6 HO (main reaction 1) @0}

Simultaneously nitrous oxide (M), nitrogen (N) and water (@) are formed as well, in
accordance with the following equations:

4NH; +30G - 2N, +6 HO (side reaction 1) (2)
4NH;+40 — 2N0O+6HO (side reaction 2) 3)

! Ammonia is reacted with air on noble metal catailyshe oxidation section of nitric acid plantsitri¢ oxide and
water are formed in this process according to beva mentioned main equation.
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NO vyield mainly depends on pressure and temperatuitee ammonia oxidation process and is
usually in a range of 95% to 97%.

2. NO is oxidised to nitrogen dioxide (NP
2NO+Q — 2NG (main reaction 2) (4)

3. (According to the technical process) AbsorptiofNGl, in water to form nitric acid (HNE):
3 NGO, + H,O — 2 HNG; + NO (main reaction 3) (5)
(NO is oxidised to N@according to main reaction 2)

Description of catalytic reduction process:

Although the term catalytic reduction nowadays &asore general definition in terms of the transfier
electrons, the following definition is sufficiendrf present purposes: catalytic reduction gbMccurs
when reactions take place betweesONand other substances in contact with a catadysth that the
oxygen is removed from the,& molecule and forms one or more compounds witlkerospecies. The
substance or substances that react wig® kb remove oxygen are termed reducing agent. Argén
reaction equation for the catalytic reduction gO\tan be given as:

NN,O+xXxRA->NN, +y; P(1)Q+Y, P2)Q + ...+ 2Q(1) +2Q(2) + ..... (6)
where RA is a molecule of the reducing agent, P(1R12)Q are the compound formed by reaction
with the oxygen of the JD and Q(1), Q(2) represent further products ofaxidation reaction, n, X,y
Y2, Z1, 2, are the appropriate stoichiometric coefficients.

Equations reduction D with propane:

CHg+7NO—-3CO+4HO+7N (7
or
CiHg+10NO—>3CO+4H0+10N (8)

The definition does not exclude the possibilityside reactions resulting in consumption of reducing
agent without any reduction of,®, for example with propane:

2CHgs+70 — 6 CO+8HO (9)
or
CHg+50—-3CO +4HO (20)
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Description of catalytic decomposition process:

Catalytic decomposition of J0 occurs when the J is split into its constituent elements by contact
with a catalyst. A catalyst is a material which elecates the speed of the reaction without itseifidp
transformed or consumed by the reaction.

Overall reaction:
2NO—> 2N, + O, (11)

The products of BD decomposition are the substances that result imcomposition reaction gdnd
Oy)

Project Specific description:

Principles of the EnviNOX® process Hu-Chems Il I

The EnviNOx® process used in the Hu-Chems Il +nitkic acid plants is based on the catalytic
reduction of NQ (NO and NQ@) with ammonia (NH) and of nitrous oxide (D) with a hydrocarbon.
The hydrocarbon used is propane gas of which the panstituent is propane {8s). The reactions
take place over an iron zeolite catalyst bed.

First the NQ is reduced with ammonia according to such reastam

6 NO, + 8 NH; — 7N+ 12 HO (12)
6 NO +4NH — 5N+ 6 HO (13)
NO +NQ+2NH; — 2N+ 3HO (14)
4NO +Q+4NH; — 4N, + 6 H0O (15)

Effectively all the NOx is removed. Some destructid N,O also occurs.

Secondly the nitrous oxide is reduced with hydrboas over the iron zeolite according to such
reactions as:

7N,O + GHg —7N, +4H0 +3CO (16)
10 NO + GHg — 10N, +4HO +3CQ (17)
50, + CHs —4H0 +3CQ (18)
70, +2GHs —8H0 +6CO (19)

Similar reactions take place between nitrous oxidé the small quantities of other hydrocarbons such
as butane (§H;q) that are present in the commercial propane usgd.reduction by these reactions is
much more effective when N@ absent.

A large proportion of the carbon monoxide thatdenfed is further oxidised to carbon dioxide over a
second EnviCat®-CO / CH catalyst installed in tm¥iROx® reactor downstream of the first catalyst:

2CO +Q —2CO (20)
All the above reactions are exothermic and causengerature rise over the EnviNOx® reactor.
Compared with the reduction in greenhouse gas @nisachieved by the destruction of,QN the
additional greenhouse gas emissions f)C€used by the use of hydrocarbons in the proaess
insignificant but are monitored.
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Principles of the EnviNOXx® process Hu-Chems IV:
The EnviNOx® process used in the Hu-Chems IV niteicid plant is based on the catalytic
decomposition of nitrous oxide () and the catalytic reduction of NONO and NQ) with ammonia
(NHs). This process works very well at temperaturesvatabout 425°C. The reactions take place over
two iron zeolite catalyst beds.
In the first bed NO is catalytically decomposed into its elements:

2NO - 2N, + G (21)

This rate of this reaction is enhanced by high eat@tions of NQ.
Before the tail gas enters the second catalyst dadjall quantity of ammonia vapour is added. i th
second bed a large part of the N®reduced with ammonia according to such reastam

6 NO, +8NH; — 7N, +12 HO (22)
6 NO +4NH —-5N,+ 6HO (23)
NO + NG, + 2 NH; —2N,+ 3HO (24)
4NO +Q+4NH; —4N,+ 6HO (25)

Some further destruction of 8 also occurs. All the above reactions are exotlieand cause a
temperature rise over the EnviNOx® reactor. Thesaomption of ammonia corresponds to the
stoichiometric ratio given in the reaction equasicabove and does not differ significantly from the
consumption of a conventional DeNOXx unit.

Technology employed by the project activity:

In this project, CARBON CDM Korea installed threeVENOX® systems for catalytic reduction and
decomposition of NQand NO additionally to the equipment at the three niagid manufacturing
plants. The project activity reduces the GHG emissi which would otherwise be released to the
atmosphere, if the project was not implemented. ifementation of the XD destruction project at
Hu-Chems Il and Hu-Chems Il involves that propanemployed as a reducing agent fgONemoval.

The EnviNOx® system at Hu-Chems IV was installedDecember 2006 and the catalytic reduction
process of BD started in the beginning of January 2007.

The EnviNOx® system at Hu-Chems Il and Hu-ChemsawHk installed in February and March 2007
and the catalytic reduction process gON\started in the end of March 2007.

Location of the project activity:
The three EnviNOx® systems were installed at tiecnacid plants Hu-Chems I, 1l and IV on site of
Hu-Chems Fine Chemical Corp.” furthermore calledJ*8HEMS”.

Location of the EnviNOX%-Systems:

Hu-Chems II: The new EnviNOx® reactor (322-R-202)lacated between the existing SCR DeNOx
reactor (37-R-201) and the tail gas turbine (376Q-Z2) which is the position with the highest @gals
temperature in the nitric acid production procdddwaChems II.
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Hu-Chems lll: The new EnviNOx® reactor (323-R-30R)located between the existing SCR DeNOXx
reactor and the tail gas turbine of Hu-Chems lllichhis the position with the highest tail gas
temperature in the nitric acid production procdddwaChems lIl.

Hu-Chems IV: The new EnviNOx® reactor (324-R-4(R2)dcated upstream of the tail gas turbine (324-
C-401 T2) at the position with the highest tail gasperature in the nitric acid production procatss
Hu-Chems IV.

4.2 Project Participants

Table 1: Project Participants

Name of Party involved Project par.ticipants Party.involved
(as applicable) considered as
project participant
Republic of Korea (Host) | CARBON CDM Korea Ltd. No
Federal Republic Germany RWE Power AG No

Host Country is the Republic of Korea. The Repubfi&orea ratified the Kyoto Protocol in November
2002. Subsequent to the registration of the Profaderal Republic Germany has been added asya Part
involved in the Project.

Focal point:
The project participants agreed that CARBON CDM d&oLtd. serves as focal point of communication
with the Executive Board and the UNFCCC Secretariat

Project applicant, developer and sponsoris CARBON CDM Korea Ltd. (furthermore called
“CARBON"). CARBON CDM KOREA Ltd. is registered undéhe laws of the Republic of Korea. The
company is a 100% daughter company of CARBON Ptejatwicklung GmbH, Austria, and represents
a foreign direct investment under the Foreign ltwesit Promotion Act (FIPA) of Korea. CARBON
Projektentwicklung GmbH was founded as a limitedbility company located and registered in Austria
under Austrian law in order to develop, finance apérate high quality JI/CDM Projects. CARBON
Projektentwicklung GmbH has vast experience withMzBProject development in Africa, Latin
America and Asia and is specialized on the cataMO destruction in the tail gas of nitric acid plants

The RWE Group is one of Europe’s leading integragiedtricity and gas companid8WE Power AG

is the continental power generation company witthi@ RWE Group and Germany’s biggest power
producer. RWE Power has a diverse generation piortiocluding lignite, hard coal, nuclear energy,
gas and renewable sources such as hydro, windiamhss. RWE invests and participates actively in
projects under the Clean Development MechanismJaimd Implementation. The RWE team combines
a track record in global commodities and emissivading as well as risk management with broad
experience and a deep understanding of speciks mdherent in CDM and JI projects.
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Project Operator is Hu-Chems Fine Chemical Corp. HU-CHEMS was established by separating
from Nam-Hae chemical corporation in 2002. HU-CHEMD&rates 14 production units which produce
fine chemical products in its Yeosu, Jeonnam, itrcalscomplex and provides excellent job conditions
to its 254 employees. The company’s headquariar$goul.

HU-CHEMS is active in two major business areas,cWiare fine chemicals and biotechnology. The
products are provided to major-chemicals compainid&rea as well as to world-wide major-chemical
companies like Dupont and BASF on long term offtakatract basis. Nitric Acid is sold mainly to
BASF, Rhodia Polyamide, Keumho Mitsui, POSCO andi##. The company is listed on the Korean
Stock Exchange, KOSPI200, item code 069260, simggetber 17, 2002, with an aggregate value of
stocks of KRW 85,377 million (end of 2005). Majdraseholder is NACF with 56%. The rest of the
shares are floating.

HU-CHEMS is ISO 9001 and 14001 certified and reedithe Korean safety and health management
system certificate (KGS18001 & OHSAS18001). The pany has received the Grand Prize of Korea
Valuable Management Award in 2005, the Presiderarea’s medal in an Energy Saving Promote
Contest as well as the Korean Marketing Best AWKIMAC) in 2004 as well as other awards.

Project Technology Provideris UHDE GmbH a 100% subsidiary of ThyssenKrupp.DEHis world
market leader in the field of fertilizer technologgpgineering and construction. Consequently, UHDE
has constructed many modern fertilizer plants iticlg nitric acid plants. Among these plants are the
three Hu-Chems plants. In response to increasinmgeras surrounding climate change and the
destruction of the ozone layer, UHDE has developadlyst-based processes for removin® Nrom
nitric acid tail gas streams.

Carbon CDM Korea Ltd. Page 10/ 73



CDM Monitoring Report Hu-Chems
CARBON

5 Baseline Methodology

The approved Baseline Methodology AM0028 VersiotCatalytic N;O destruction in the tail gas of
Nitric Acid Plants”; submitted by Carbon Projekterdklung GmbH is applied to this project activity.

The use of the methodology is justified becausddhewing statements are true:
= The methodology is applied to the existing productapacity installed no later than 31

December 2005.

The three HU-CHEMS nitric acid plants hawat installed any MO destruction or abatement

technology prior to the start of the project adsivirhe project activity will not result in any

shut down of an existingJ® destruction or abatement facility at Hu-Chemdllgnd IV.

= The project activity does not cause a nitric acmtpction increase.

= The project activity results in N@mission reductions that are at least as effeesvine
DeNQ.-units installed prior to the start of the projactivity.

= The DeNQ-units installed prior to the start of the projactivity were SCR DeN@units.

= The NO concentrations are measured in real time atnfle¢ and the outlet of the,™
destruction facilities at Hu-Chems I, Il and IV.

Project boundary
For the purpose of determining project activity &sions, the following emission sources are included
= N,O emissions in the tail gas downstream the pra@jetvity (Hu-Chems I, lil, 1V);
= CO, emissions associated with the use of propanedagirey agent, convertdtsHg (Hu-Chems I,

).

For the purpose of determining baseline emissitesfollowing emission sources are included:
= N,O emissions in the tail gas upstream the projeotigc(Hu-Chems I, 111, IV).

The following table illustrates, which emission sms are included and which are excluded from the
project boundary for determination of both, baselkmd project emissions.

Table 2 Overview on emission sources included or excludeah the project boundary

Baseline Emissions

Source Gas Justification/Explanation
Emissions of MO as a | N,O Included Main emission source, taking nationglNemission
result of side reaction tp regulations into account.

the nitric acid
production process

Carbon CDM Korea Ltd. Page 11/73
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for

L

Emissions related to theCO, Excluded In case of Hu-Chems I, lll and IV SCR DeNGnits
production of ammonial CH, according | are already installed prior to the project start:
used for NQ reduction | N,O to AM0028 | ammonia input for SCR is considered to be of the
same magnitude to project related ammonia input
(Attention: Ammonia NO reduction. Baseline emissions and project
used for NQ@- emissions are similar and therefore not considired
reduction does not calculation.
cause GHG emissions
only the production of
ammonia causes GHG
emissions)
N>O emissions from N,O Excluded | The presence of a SCR DeNanit tends to increase
SCR DeNQ unit according | the NO emissions. Therefore the ex-post
to AM0028 | measurement of the baseline emissions at thedhlg
the NO destruction facility represents a conservat
determination of the baseline® emissions.
Project Emissions
Source Gas Justification/Explanation
Emissions of MO as a N,O Included Main emission source that remains intafleyas
result of side reaction after the NO destruction facility
to the nitric acid
production process
Emissions related to the] CO, Excluded | In case of Hu-Chems I, lll and IV SCR DeNa@nits
production of ammonia | CH, according | are already installed prior to the project staringnia
input used for NQ N>O to AM0028 | input for SCR is considered of the same order as
reduction project related ammonia input for N@eduction.
Baseline emissions and project emissions are simild
(Attention: Ammonia and therefore not considered for calculation.
used for NQ-reduction
doesn’t cause GHG In case no SCR DeN@nit is already installed prior t@
emissions, only the project start: ammonia input for N@duction is
production causes GHG monitored and considered for project emissions.
emissions)
In case of NO CO Included At Hu-Chems Il and Il aJ® reduction process is
reduction process installed and propane is used as reducing agent.
installed: Emissions at Propane is used to enhance the efficiency of@ N
the project site resulting catalytic reduction facility.
from hydrocarbons
used as reducing agent In this case hydrocarbons are mainly convertedQg,
while some hydrocarbons may remain intact.
In order to apply a conservative approach propane
assumed to be completely converted tq,CO
Emissions from (6{0} Excluded GHG emissions related to the electrimitysumption
Electricity demand CH, are insignificant (< 0.005%) and are excluded as

Carbon CDM Korea Ltd.
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N,O monitoring would lead to unreasonable costs.
Emissions related to the| CO, Excluded GHG emissions related to the production o
production of the CH, hydrocarbons used as reducing agent represent leg
hydrocarbons N,O than 0.001% of expected emission reductions and &

not be taken into account due to unreasonable fist]

7]

\re

monitoring.

The following figure shows the spatial extend @ firoject boundary.

Figure 1: Project boundary Hu-Chems Il and Hu-Chems llI
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Figure 2: Project boundary Hu-Chems IV
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6 Monitoring Methodology and Plan

The approved Monitoring Methodology AM0028 VersibiCatalytic N20O destruction in the tail gas of
Nitric Acid Plants”; submitted by Carbon Projekterdklung GmbH is applied to this project activity.

This approved Monitoring Methodology is applicalbdeproject activities that destroy,® emissions
either by catalytic decomposition or catalytic retiton of N,O in the tail gas of nitric acid plants (i.e.
tertiary destruction) This approved Monitoring Metlology was valid from March™32006 to October
5™ 2006 (request for registration until Novembel"2006). The present project activity submitted the
registration request form on Novembef"2®06 and satisfies these applicability conditions.

Furthermore the use of the methodology is justifiedause the following statements are true:

¢ The methodology is applied to the existing produciapacity installed no later than 31
December 2005.

¢ The three nitric acid plants Hu-Chems II, lll andHave notinstalled any BNO destruction or
abatement technology prior to the starting datihefproject activity.

e The project activity did not cause a nitric acidguction increase.

e The project activity results in N@mission reductions that are at least as effeasvhe
existing DeNQ-unit.

¢ The DeNQ-units installed at Hu-Chems Il, lll and IV nitréxid plants were SCR DeN@nits.

e The NO concentrations are measured in real time amnfleé and the outlet of the,®
destruction facilities at Hu-Chems II, Ill and IV.

¢ Relevant historical data and manufacturer inforamatvere available.

¢ The monitoring methodology is used in conjunctidthwhe “Baseline Methodology for
Catalytic NO destruction in the tail gas of Nitric Acid Plahts
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The data being collected in order to monitor GHGssions from the project activity are described

below and detailed in Annex 1 of the Monitoring Bep

Table 3: Description of Monitoring Data

CARBON

Overall:
ID number | Data Variable Source of data Data unit Recording
Frequency

PE_y Monitoring system tCee Annual
P1 Project emissions

PE_ND,y Monitoring system tCex Annual
P2 Project emissions

from N,O not

destroyed

PE_DFy Monitoring system tCex Annual
P3 Project emissions

from destruction

facility
Hu-Chems |I:
ID number | Data Variable Source of data Data unit Recording

Frequency

PE_y,lI Monitoring system tCO2e Annual
P4 Project emissions

PE_ND,y,ll Monitoring system tCO2e Annual
P5 Project emissions

from N20O not

destroyed

PE_DF,y,lI Monitoring system tCO2e Annual
P6 Project emissions

from destruction
facility

Carbon CDM Korea Ltd.
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PE_N20yI Monitoring system thD Daily
P7 N,O not destroyed
by facility
F TG, Flow meter m3/h Daily
P8 Volume flow tail gas at bD
destruction facility
CO_N20,ill Monitoring system, tN,O/ Nm3 Daily
measuring device
P9 N,O concentration
at destruction
facility outlet
M_i,ll Measuring device, data H Daily
management system
P10 Measuring Interval
PE_HCMI Monitoring system tCex Annual
P11 Emissions from
hydrocarbon use in
destruction facility
HCE_C,y,lI Monitoring system tCex Annual
P12 Converted
hydrocarbon
emissions
Q_HCy,lI Measuring device m3 Daily
P13 Hydrocarbon input
(reducing agent)
p_HC,II Certificate t/m3 Yearly
hydrocarbon
P14 Hydrocarbon density supplier or default value
EF_HC,II IPCC Once
P15 Hydrocarbon CQ tCOu/t
emission factor
OXID_HC,lI According to AM0028 % Daily
OXID_HC_ll is 100%
P16 Hydrocarbon oxidation factor| (conservative baseline
approach)

Carbon CDM Korea Ltd. Page 17 /73



CDM Monitoring Report Hu-Chems

CARBON

Type_HC,lI Hydrocarbon supplier - Once
P17 Type of

hydrocarbon
Hu-Chems llI:
ID number | Data Variable Source of data Data unit Recording

Frequency

PE_y,llI Monitoring system tCex Annual
P18 Project emissions

PE_ND,ylI Monitoring system tCex Annual
P19 Project emissions fromJ®

not destroyed

PE_DF,y,lll Monitoring system tCex Annual
P20 Project emissions from

destruction facility

PE_N20MlI Monitoring system thD Daily
P21 N>O not destroyed by facility

F TG, Flow meter m3/h Daily
P22 Volume flow tail gas at D

destruction facility

CO_N20,i Monitoring system, tN,O/ Nm3 Daily

measuring device

P23 N,O concentration at

destruction facility outlet

M_i,ll Measuring device, data H Daily

management system

P24 Measuring Interval
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PE_HCMII Monitoring system tCex Annual
P25 Emissions from hydrocarbon
use in destruction facility
HCE_C,y,llI Monitoring system tCex Annual
P26 Converted hydrocarbon
emissions
Q_HC,y,llI Measuring device m3 Daily
P27 Hydrocarbon input (reducing
agent)
p_HC I Certificate t/m3 Yearly
hydrocarbon
P28 Hydrocarbon density supplier or default value
EF_HC,lII IPCC Once
P29 Hydrocarbon C@emission tCOu/t
factor
OXID_HC, According to AM0028 % Daily
OXID_HC_lll is 100%
P30 Hydrocarbon oxidation factor | (conservative baseline
approach)
Type_HC,llI Hydrocarbon supplier - Once
P31 Type of hydrocarbon
Hu-Chems IV:
ID number | Data Variable Source of data Data unit Recording
Frequency
PE_y,IV Monitoring system tCe2 Annual
P32 Project emissions
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PE_ND,yIV Monitoring system tCex Annual

P33 Project emissions fromJ®
not destroyed

PE_DF,y,IV Monitoring system tCex Annual

P34 Project emissions from
destruction facility

PE_N20WV Monitoring system thD Daily
P35 N,O not destroyed by facility

F TG,,IV Flow meter m3/h Daily
P36 Volume flow tail gas at bD

destruction facility

CO_N20,i,IV Monitoring system, tN,O/ Nm3 Daily
measuring device
P37 N,O concentration at

destruction facility outlet

M_i, IV Measuring device, data H Daily
management system
P38 Measuring Interval

The data being collected in order to monitor basekmissions are described below and detailed in
Annex 1 of the Monitoring Report.

Hu-Chems II:
ID Data Variable Source of data Data unit Recording
number Frequency
B1 P_HNO3,y,lI Production reports tHNO Daily

Plant output of HNQ@
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Actual operating pressure
ammonia oxidation reactor

B2 QI_N20,y,ll tN.O Daily
Quantity of NO at inlet of
destruction facility
B3 CI_N20,1,1I Monitoring system, tN,O/Nn? Daily
measuring device
N,O concentration at JD
destruction facility inlet
B4 QR_N20,y National legislation tN,O Date of regulation
Regulation I: annual quantity
N,O limited
B5 RSE_N20,y National legislation thO/t HNO; | Date of regulation
Regulation I
N,O emissions per unit of
nitric acid
B6 CR_N20 National legislation thO/m® Date of regulation
Regulation Il
N,O concentration in tail gas
limited
B7 P_HNO3,hist,lI Manufacturer’s T Once
specifications
Design capacity
B8 T_g,hist,lI Production reports / °C Once
manufacturer’s
Historical opera-ting Specification
temperature range of the
ammonia oxidation reactor
B9 P_g,hist,lI Production reports / Pa Once
manufacturer’s
Historical operating pressure| specifications
range of the ammonia
oxidation reactor
B10 T g, Measuring device °C Continuous
Actual operating temperature
ammonia oxidation reactor
B11l P_g,ll Measuring device Pa Continuous
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Actual ammonia flow rate to
the ammonia oxidation reactq

=

B12 Reg_NOx National regulations, tNO/m® Date of regulation
Ministry of Environment
National regulation on NO
emissions
B13 G_sup,li Supplier’s information -
Supplier of the ammonia
oxidation catalyst
B14 G_com,ll Annual reports, % Date of changing
supplier’s information gauze
Composition of the ammonia composition
oxidation catalyst
B15 G_sup,hist, I Annual reports, - Once
supplier’s information
Historical supplier of
ammonia oxidation catalyst
B16 G_com,hist,lI Supplier’s information % Date of start of
use of catalyst
Historical composition of the
ammonia oxidation catalyst
B17 SE_N20,l Monitoring reports thO/t Yearly
HNO;
N,O emission rate per ton of
nitric acid
B18 A _OR;hist,lI Production reports / tNHs/day Once
manufacturer’s
Max. historical ammonia flow| specifications / literature
rate to the ammonia oxidation
reactor
B19 A ORI Measuring device tNiiday Continuous
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oxidation catalyst

supplier’s information

CARBON
Hu-Chems llI:
ID number | Data Variable Source of data Data unit Recording
Frequency
B20 P_HNO3,y,llI Production reports tHNO Daily
Plant output of HN@
B21 QI_N20,y,ll tN.O Daily
Quantity of NO at inlet of
destruction facility
B22 CI_N20,1,1I Monitoring system, tN,O/Nn? Daily
measuring device
N,O concentration at JD
destruction facility inlet
B23 T_g,hist,ll Production reports / °C Once
manufacturer’s
Historical opera-ting Specification
temperature range of the
ammonia oxidation reactor
B24 P_g,hist,llI Production reports / Pa Once
manufacturer’s
Historical operating pressure| specifications
range of the ammonia
oxidation reactor
B25 T g, Measuring device °C Continuous
Actual operating temperature
ammonia oxidation reactor
B26 P_g,lli Measuring device Pa Continuous
Actual operating pressure
ammonia oxidation reactor
B27 G_sup,lll Supplier’s information -
Supplier of the ammonia
oxidation catalyst
B28 G_com,lll Annual reports, % Date of changing

gauze
composition
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B29 G_sup,hist,lli Annual reports, - Once
supplier’s information
Historical supplier of
ammonia oxidation catalyst
B30 G_com,hist,llI Supplier’s information % Date of start of
use of catalyst
Historical composition of the
ammonia oxidation catalyst
B31 SE_N20,llI Monitoring reports thO/t Yearly
HNO;
N,O emission rate per ton of
nitric acid
B32 A _OR;hist,lll Production reports / tNHs/day Once
manufacturer’s
Max. historical ammonia flow| specifications / literature
rate to the ammonia oxidation
reactor
B33 A OR,d,ll Measuring device tNiiday Continuous
Actual ammonia flow rate to
the ammonia oxidation reactqr
Hu-Chems IV:
ID number | Data Variable Source of data Data unit Recording
Frequency
B34 P_HNO3,y,IV Production reports tHNO Daily
Plant output of HNQ@
B35 QI_N20,y,IV tN,O Daily
Quantity of NO at inlet of
destruction facility
B36 CI_N20O,l,IV Monitoring system, tN,O/Nm?® Daily
measuring device
N,O concentration at )D
destruction facility inlet
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B37 P_HNO3,hist,IV Manufacturer’s T Once
specifications
Design capacity
B38 T _g,hist, IV Production reports / °C Once
manufacturer’s
Historical opera-ting Specification
temperature range of the
ammonia oxidation reactor
B39 P_g,hist, IV Production reports / Pa Once
manufacturer’s
Historical operating pressure| specifications
range of the ammonia
oxidation reactor
B40 T g,V Measuring device °C Continuous
Actual operating temperature
ammonia oxidation reactor
B41 P_ g,V Measuring device Pa Continuous
Actual operating pressure
ammonia oxidation reactor
B42 G_sup,lV Supplier’s information -
Supplier of the ammonia
oxidation catalyst
B43 G_com,lV Annual reports, % Date of
supplier’s information changing gauze
Composition of the ammonia composition
oxidation catalyst
B44 G_sup,hist,IV Annual reports, - Once
supplier’s information
Historical supplier of
ammonia oxidation catalyst
B45 G_com,hist,IV Supplier’s information % Date of start of]
use of catalyst
Historical composition of the
ammonia oxidation catalyst
B46 SE_N20,IV Monitoring reports thO/t Yearly
HNO;
N,O emission rate per ton of
nitric acid
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B47 A _OR,hist,IV Production reports / tNHs/day Once
manufacturer’s

Max. historical ammonia flow| specifications / literature
rate to the ammonia oxidation

reactor
B48 A OR,d,IV Measuring device tNiiday Continuous

Actual ammonia flow rate to
the ammonia oxidation reactq

=
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7 Quality Control (QC) and Quality Assurance (QA)

7.1 Quality Management System

Project Operator is Hu-Chems Fine Chemical Corjpl-GHEMS). HU-CHEMS operates 14 production
units which produce fine chemical products. HU-CHEM ISO 9001 and 14001 certified and received
the Korean safety and health management systenficae (KGS18001 & OHSAS18001). The
company has received the Grand Prize of Korea WWuslanagement Award in 2005, the President of
Korea’s medal in an Energy Saving Promote Contesivell as the Korean Marketing Best Award
(KMAC) in 2004 as well as other awards.

The operating and maintenance personal of the EDx@system have been trained by the technology
provider UHDE and the supplier of the digital presecontrol system (Delta V, M/s. process
management), further Hu-Chems has establishednadtdraining plans on the CDM procedures,
operation of the EnviNOx® system and the monitoriygtem to train staffs who are assigned to the
project during the crediting period. Training regt®rare available and submitted to the DOE for
verification.

Carbon CDM Korea is responsible for reporting aadander the CDM Project.

7.2 Quality Control and Quality Assurance procedures

The quality assurance and quality control procesjuri@ terms of equipment operations and
maintenance, have been defined based on applicatdmational standards, as well as standards
provided by technology provider. HU-CHEMS is ceetif under 1ISO 9001 and 14001 and applies
appropriate QA & QC procedures.

The QC and QA procedures are set and implementedier to:
1. secure a good consistency through planning to imeigation of the CDM project and,
2. stipulate the responsibilities for operation anchitaving and,
3. avoid any misunderstanding between people and ma#ons involved.

7.2.1  Periodical observation of the automated monitospgtem and Back Up Plans for measuring
systems

EnviNOXx® — Automatic DCS system:

The EnviNOXx® systems are designed for automaticraijms, so that activities by the operation

personnel are not required during normal operatitmwever, all alarms and any action taken by the
operating personnel (events) are automaticallyddgat the computer station (Alarm & Event List) of

the DCS system. All log sheets falarm & Events are exported and therefore digital available (Exce
Files) and can easily be analysed and evaluated.
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Malfunction of system components is indicated @ dperator console in the control room as an alarm.
Occurrence of such an alarm requires the operationhediately take measures to remedy the problem.
This is done by informing Hu-Chems instrument depant and Carbon CDM Korea. It is then
deciding whether the problem can be fixed immetiiaty themselves, or whether external support
from Emerson Korea/Emerson Germany/Uhde is required

Back Up — Regular on-site inspection:

The project operator Hu-Chems is carrying out isuasite inspectionson a daily basis. Relevant data
are logged on the 1ISO Document HCSEF-448-1 “CDM Ipaex/Reactor Check List” once per shift.
Actions are defined in case of abnormal observation

Back Up — EnviNOx® support:

In addition to the quality control and quality asswce procedures according to Hu-Chems quality
management system and in order to avoid possibleda of the automated monitoring system several
procedures are implemented for the project activity

Carbon CDM Korea has contracted Emerson Procesadéament Korea to execute monthly on-site
Health Checksand quarterly on-siténspection Visits. Furthermore 24 hours emergency service
and theDelta V Guardian Support are covered by the contract.

The monthly health checks and the quarterly inspecvisits are to conduct observation of the
monitoring equipment required for the CDM projentiahe automated monitoring system. The system
components, measurement devices and the automatatbrmg system required for the monitoring of
the CDM project are covered by the contracts. Téwetract was coming into force after the start-up
period of the project activity. Health check regahd inspection visit reports are available.

Supervisionis done based on the daily reports by the teclyygboovider Uhde and Emerson.

Back Up — On-site spare part stock:

As further important contribution to the availatyilof the monitoring system (e.g. in the eventaifure

of the measuring equipment), Hu-Chems stores a mhmepsive range of spare parts at the project site.
The types and amount of stored spare parts meeetioenmendations of the supplier. The majority of
spare part types are re-purchased after consumptbone other spare part types are re-purchased afte
their stock has reached a defined reorder level,bath cases Hu-Chems is following the
recommendation of the supplier.

The spare part stock includes inter alia filtemeats, valves and pressure controllers for the Eamp
handling system and filter elements, analysis deliscial part for analyzers), flow sensors andesalv
electrical parts for the analyzers.

Back Up — Certified test gases

Pressure levels of test gases used for the regulitomatic calibration of the inlet and outlet gsals
are constantly monitored during the regular on-sispection. Spare bottles of test gases are psecha
in proper time. Specifications of test gases aesla@vle and submitted to the DOE for verification.
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Back Up — Procedures:

In addition to the quality control and quality asswe procedures according to the Hu-Chems quality
management system and in order to avoid possihlerda of the automated monitoring system,
procedures are implemented for the project activiibe approach by Carbon CDM Korea was to ensure
immediate response to such special events in gtergy

The following table summarizes the periodical olzaaBons of the AMS.

Table 4: Periodical observation of the AMS

Organization Action Frequency Output
Delta V Events & Alarm List Continuously Txt-fileExcel files
Hu-Chems Shift inspection 3 times per day ProtaCbkck List
Emerson ProcessHealth check: AMS Monthly Health Check Report
Management Korea System and instruments
Emerson Processinspection visit: AMS| Quarterly Inspection Report
Management Korea System, all diagnostics

and calibration work
UHDE Supervision Continuously Plausibility Check

All resulting documents are analysed and evalulaye@arbon CDM Korea under supervision of Carbon
Austria. In case of any upcoming problem or failofethe EnviNOX® system and/or the automated
monitoring system Carbon CDM Korea immediately takmeasure to remedy the problem. The
provider of the automated monitoring system is lakdé 24 hours a day via Hotline. Furthermore
Emerson Korea is committed to be onsite within 8drk.

7.2.2  Systematic measures for QA for monitoring datardpAMS down times

In order to ensure data quality, back up plans(ref 7.2.1) are in place. In case of AMS down ime
demonstration of normal plant operation and estomadf emission reductions are conducted according
to the PDD.

7.3 Calibration and maintenance

The maintenance methods and procedures have beempanated as part of the ISO 9001 procedures,
and form an integral part of the systems and pnaesdof HU-CHEMS.

Records of conducted maintenance activities by Harts are available and submitted to the DOE for
verification.

As pointed out in section 7.2, Carbon CDM Korea t@stracted Emerson Process Management Korea
to execute monthly on-sitélealth Checks and quarterly on-sitdnspection Visits. The system
components, measurement devices and the automatatbrmg system required for the monitoring of
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the CDM project are covered by these contractssi@ereports of conducted health checks, inspection
visits and further maintenance activities and cbeckspectively are available and submitted to the
DOE for verification.

The sampling system is inspected regularly by EarefRrocess Management Korea. A sample line
check by applying test at the beginning of the darlipe has been performed for all analysers of all
three plants on the 2Qune 2009 and showed positive results. A repothese checks is available and
submitted to the DOE for verification.

All measuring and analytical instruments are beaialiprated as defined in the Approved Methodology
AMO0028. Calibration procedures have been incorporah HU-CHEMS Quality Management System
and Procedures. All relevant instruments have babrated accordingly.

Carbon CDM Korea has mandated Emerson Process Mames Korea to execute additional
calibration & health check services to ensure amuof all monitoring instruments related to theNCD
Project. These additional services consist of catibn verification, diagnostic tests, zero andnspa
status checks as well as check of the electriaah@ctions and component status.

Service reports of conducted additional calibrat®rhealth check services are available and are
submitted to the DOE for verification.

Table 5: Instrument overview — Hu-Chems Il

Instrument overview: Hu-Chems Il
Instrument TAG Number Latest service applied
EnviNOx® Inlet Analyser 322-Al-2-0125 25/06/2009
EnviNOx® Outlet Analyser 322-Al-2-0127 25/06/2009
Tail Gas Flow 322-FT-2-5130B 19/03/2009
Tail Gas Flow 322-FT-2-5184B 19/03/2009
Propane Flow to EnviNOx® 322-FT-2-5121 18/03/2009
Ammonia Flow to AOR 322-FT-2-503 12/05/2009
Pressure in AOR 322-PT-2-304 12/05/2009
Temperature in AOR 322-TT-2-115 10/06/2009
Temperature in AOR 322-TT-2-116 10/06/2009
Nitric Acid Flow 322-FT-2-512 30/12/2008
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Instrument overview: Hu-Chems Il

Instrument TAG Number Latest service applied
EnviNOXx® Inlet Analyser 323-Al-3-0125 25/06/2009
EnviNOx® Outlet Analyser 323-Al-3-0127 25/06/2009
Tail Gas Flow 323-FT-3-5130B 30/12/2008
Tail Gas Flow 323-FT-3-5184B 30/12/2008
Propane Flow to EnviNOx® 323-FT-3-5121 07/05/2009
Ammonia Flow to AOR 323-FT-3-503 09/05/2009
Pressure in AOR 323-PT-3-304 09/05/2009
Temperature in AOR 323-TT-3-115 11/05/2009
Temperature in AOR 323-TT-3-116 11/05/2009
HNO3 Flow 323-FT-3-512 29/12/2008

Table 7: Instrument overview — Hu-Chems IV

Instrument overview: Hu-Chems IV

Instrument TAG Number Latest service applied
EnviNOx® Inlet Analyser 324-Al-4-0108 25/06/2009
EnviNOx® Outlet Analyser 324-Al-4-0107 25/06/2009
Tail Gas Flow 324-FT-4-4115B 29/01/2009
Tail Gas Flow 324-FT-4-4116B 29/01/2009
Ammonia Flow to AOR 324-FT-4-5020 29/01/2009
Pressure in AOR 324-PT-4-305A 29/01/2009
Pressure in AOR 324-PT-4-305B 29/01/2009
Temperature in AOR 324-TT-4-106A 19/05/2009
Temperature in AOR 324-TT-4-106B 25/06/2009
Temperature in AOR 324-TT-4-106C 19/05/2009
HNO3 Flow 324-FT-4-609 29/01/2009
7.4 Environmental Impacts

According to Article 4 of the Korean Environmentaipact Assessment Law and the item 3 of the

Article 2 of its Enforcement Ordinance, no EIA wasguired for the project activity.
NO, emissions are measured at the outlet of the Enx@N&ystems.

The continuous measurement of the,Oncentration reports the following concentrations

e Hu-Chemsll: 4.9 ppm
e Hu-Chemslll: 2.6 ppm
e Hu-ChemsIV: 25.6 ppm
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7.5 Social Fund

As described in the PDD a social fund was estaididly the project developer and the project operato
This fund will contribute to the social benefit thle people living in the area of the project atyiviy
financing projects and social activities. The cimittion to the Social Fund in 2008 was about
855,000,000 Million Won, equivalent to about 53@@uro. Projects and Organizations supported by
the CDM Social Fund are the Yeodo Academy, the Emaent of In-Company welfare fund and the
Sang am village fund. The Yeodo Academy intendarprove the basic elementary and secondary
education and the objective of the Welfare Funo isontribute to working employees’ life stabilimat

and welfare improvement.

e Social Fund 2007: 250,931,278 WON (~ 150,000 Euro)
e Social Fund 2008: 854,902,652 WON (~ 530,000 Euro)
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8 GHG Calculation

In terms of the Approved Methodology (AM0028 / Mers 1), the emission reduction (ER_y) by the
project activity during a given perigdis the difference between the baseline emissiofs YIB project
emissions (PE_y) and leakage emissions (LE_y)plasafs:

ER y=BE_y-PE_y-LE y .(26)
where:

ER_y emissions reductions of the project actiditying the yeay (tCO.e)

BE vy baseline emissions during the year y €O

PE_y project emissions during the year y €0

LE vy leakage emissions in year y (52

Project Emissions:

The emissions due to the project activity are casrpoof (a) the emissions of not destroye® Mnd

(b) emissions from auxiliary hydrocarbons inpututésg from the operation of the EnviNOX® systems
at Hu-Chems Il and Ill.

N,O emissions not destroyed by the project activieyalculated based on the continuous measurement
of the NO concentration in the tail gas of the EnviNOx®tseyss and the volume flow rates of the tail
gas streams. The emissions related to the operatitre NO destruction facility are given by on-site
emissions due to the hydrocarbons used as ingbetBnviNOx® systems (Hu-Chems Il and IlI).

PE_y = PE_y,ll + PE_y,lll + PE_y,IV (27)
e.g.

PE_y,Il = PE_ND,y,ll + PE_DFy,ll (28)
where:

PE vy Project emissions in year y (t&p

PE_y,li Project emissions Hu-Chems Il in year y@t€)

PE_v,llI Project emissions Hu-Chems il in yeat@@.€)

PE_y,IV Project emissions Hu-Chems 1V in year yd€)

PE_ND,y Project emissions from® not destroyed in year y(tG€)

PE_DFy Project emissions related to the operatfdhe destruction facility in year y (tG€)
PE_ND,y,lI Project emissions fromp@® not destroyed in year y Hu-Chems Il (t&D
PE_ND,y,llI Project emissions from,® not destroyed in year y Hu-Chems Il (t&&p
PE_ND,y,IV Project emissions fromp@® not destroyed in year y Hu-Chems IV (t&p
PE_DF,y,lI Project emissions related to the openatf the destruction facility in year y Hu-Chems
Il (tCOze)

Carbon CDM Korea Ltd. Page 33/73



CDM Monitoring Report Hu-Chems

CARBON
PE_DF,y,llI Project emissions related to the openadf the destruction facility in year y Hu-Chems
[ (tCOe)
PE_DFy,IV Project emissions related to the openatf the destruction facility in year y Hu-Chems
v (tCOZG)
PE_y,ll = PE_ND,y,ll + PE_DF,y,ll = [2,081 + 214 2,292 tCO2¢e]
= PE_N20,y,ll x GWP_N20 + PE_HC,y,ll =
= ZInF _TG,i, Il x CO_N20,i,ll x M_i,l x GWP_N20 + HCE_Cly=
= ZInF _TG,i,Il  x CO_N20,i,ll x M_i,l x GWP_N20 +p HC,Il x
Q_HC,y,ll x EF_HC,Il x OXID_HC,II/100 =
= 2,292 tCO2e
PE_y.,lll = PE_ND,y,lll + PE_DF,y,lll = [1,943 + 85= 2,201 tCO2e]
= PE_N20,y,lll x GWP_N20 + PE_HC,y,lll =
= ZIHF _TG,i, Il x CO_N20,i,lll x M_i,lll x GWP_N20 + HCE_glIl =
= Z?F_TG,i,III x CO_N20,i,ll x M_illl x GWP_N20O +p_HC,III x
Q_HC,y,lll x EF_HC,IIl x OXID_HC,III/100 =
=2,201tCQe
PE_y,IV = PE_ND,y,lIV + PE_DF,y,IV = [8,890 + 0 &,890 tCO2e¢]

= PE_N20,y,lV x GWP_N20 + PE_HC,y,IV =

= > F_TG,i,IV x CO_N20,ilV x M_ilV x GWP_N20 + HCE_Cly =

= >F_TG,i,IV x CO_N20,ilV x M_ilV x GWP_N20 +p_HCIV x
Q_HC,y,IV x EF_HC,IV x OXID_HC,IV/100 =

8,8901tCOe
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PE y = PE y,ll+PE_ylll+PE yIV = [2,2922201 + 8,890 = 13,383 tCO2¢]

= 13,383 tCO2e

Project emissions are limited to the design capatfitthe nitric acid plant. According to AM0028 the
design capacity is measured in tons of nitric gmd year. The actual nitric acid production in the
covered monitoring period does not exceed the desgacity.

Baseline Emissions:

It has been checked that there are no Korean itagulen place that would limit the quantity of,®™
that can be taken into account for the calculabibbaseline emissions.

Baseline emissions of the project activity are deiteed based on the quantity o emitted in the
baseline scenario, taking national regulations,dpction levels and operating conditions into
consideration. The quantity of,8 is determined based on the measurements of #deal\the inlet of
the EnviNOX-Systems, which results in a conservative estimasicbaseline emissions.

BE_y = BE_y,ll + BE_y,lll + BE_y,IV = BE_N20,y §WP_N20 (29)
e.g.

BE_y,Il = BE_N20,ll x GWP_N20 (30)
where:

BE vy Baseline emissions in year y (t&&p

BE_yi,ll Baseline emissions Hu-Chems Il in yearG{e)

BE_y,llI Baseline emissions Hu-Chems Il in yedt@O,e)

BE_y,IV Baseline emissions Hu-Chems IV in yearG/(@te)

BE_N20.y Baseline emissions of®lin year y (tNO)

GWP_N20 Global warming potential ot@® = 310

BE_N20,ll Baseline emissions ob® in year y at Hu-Chems 1l (#9)

BE_N20,llI Baseline emissions of® in year y at Hu-Chems Il (4®)

BE_N20,IV Baseline emissions ob® in year y at Hu-Chems IV (H9)

BE_y,llI= BE_N20,y,Il x GWP_N20 = [254.1 x1@ = 78,780 tCO2¢]
= Y F_TG,i,ll x CILN20,i,ll x M_i,ll x GWP_N20 =

78,780tC0O%e

BE_y, Il BE_N20,y,lll X GWP_N20 = [361.1 310 = 111,934 tCO2e]
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= Y 'F_TG,i,Ill x CLN20,illl x M_i,lll x GWP_N20 =

=111,934 tCO2e

BE_y,IV = BE_N20,y,IV x GWP_N20 = [989.2 310 = 306,666 tCO2e€]
= Y'F_TG,i,IV x CLLN20,ilV x M_ilV x GWP_N20 =

= 306,666 tCO2e

BE_y = BE_y,ll+ BE_y,lll + BE_y,IV = [78,780 + 11934 + 306,666 = 497,380 tCO2¢]

497,380 tCO2e

Baseline emissions are limited to the design céieaodf the nitric acid plants. According to AM0028
the design capacity is measured in tons of nitcid @er year. The actual nitric acid productiorthie
covered monitoring period does not exceed the desgacity.

Leakage Emissions:

As described the project activity does not resuliny relevant leakage emission, therefore:

LE_ y=0 _(31)

Emission Reduction:

The total emission reduction achieved by this priogetivity during the monitoring period is theredo
ER.y =BE_y-PE y-LEYy .(32)
=497,380 -13,3830 =
= 483,991C0O2e

The above emission reductions cover the monitgsgripd from March $2009 to June 352009.
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Comparison of actual emission reductions with ex-@B emission reduction estimation according

to PDD:

Table 8: Comparison of emission reductions with PDD valuét+-Chems I

Comparison of ER with PDD values: Hu-Chems I

Source Value
Emission reduction estimation according to PDD (pear) 329,397 tCO2p
Corresponding PDD estimation (over 122 days) 11Di0m2e

Actual calculation of emission reduction in monihgy period (over 122 days

76,488 tCO2e

Table 9: Comparison of emission reductions with PDD valués+Chems IlI

Comparison of ER with PDD values: Hu-Chems Il

Source Value
Emission reduction estimation according to PDD (pear) 329,397 tCO2p
Corresponding PDD estimation (over 122 days) 11Mi0D2e

Actual calculation of emission reduction in monigy period (over 122 days

109,733 tCQO2e

Table 10: Comparison of emission reductions with PDD valué¢tu-Chems IV

Comparison of ER with PDD values: Hu-Chems IV

Source

Value

Emission reduction estimation according to PDD (pear)

621,634 tCO2e

Corresponding PDD estimation (over 122 days)

207,779 tCO2e

Actual calculation of emission reduction in monihgy period (over 122 days

297,776 tCO2e

The excess of the actual emission reduction dutimg monitoring period compared to the
corresponding ex-ante estimation according to th® fh nitric acid plant IV is caused by following

reasons:

e For the PDD calculation, a conservative destruatada of 94% was used, the actual destruction

rate reaches an average level of about 97%;

o Due to the absence of representative measuremgntsnservative inlet concentration for
baseline emission estimation in the PDD was useduah concentrations measured reach a

higher level and therefore lead to higher basediméssions;

e Due to the absence of tail gas flow measuremeailsgas flows used for emission reduction
determination in the PDD were based on estimatidogial flows measured reach higher levels

and therefore lead to a higher emission reduction.
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9 Check against baseline requirements

In order to avoid that the operation of the nitaicid production plant is manipulated in a way to
increase the MD generation, thereby increasing the CERs, actpalading conditions have been
checked against the baseline requirements.

Operating temperature:

In each nitric acid plant, the temperature in therenia oxidation reactor (AOR) is monitored by thre
thermocouples, whereas in each case two thermoen@pe used for the CDM project. The operating
temperatures in the AOR are automatically colledigdHuChems Fine Chemical distributed control
system (DCS) and then automatically transferrethto Delta-V distributed control system (Delta-V
system) serving the CDM project. Based on thesetiwomocouples, the Delta-V system automatically
calculates and reports the average temperaturseguently, the Delta-V system generates daily tepor
including the daily average AOR temperatures.

The data from the daily reports generated by théabPx system are transferred to excel sheets (one f

each nitric acid plant) in order to present allgmaeters as required by AM0028 in an overall format.
These files also include the daily average valueshe ammonia oxidation temperatures and an
automatic check of each daily average value in rotdesee if the operation has been within the
permitted operating ranges.

The actual average daily operating temperatureésdrthree ammonia oxidation reactors are within the
permitted ranges for all days covered by this nawirig report.

Operating pressure:

The operating pressure representing the presstine mmmonia oxidation reactors (AOR) are measured
in the primary air supply lines of the three nitaicid plants. The operating pressures are autoatigtic
collected by the Hu-Chems Fine Chemical distributedtrol system (DCS) and then automatically
transferred to the Delta-V distributed control syst(Delta-V system), serving the CDM project..
Subsequently, the Delta-V system generates dailyrte including the daily average AOR pressures.

The data from the daily reports generated by thitabe system are transferred to excel sheets (one f
each nitric acid plant) in order to present allgmaeters as required by AM0028 in an overall format.
These files also include the daily average valdeb@ ammonia oxidation pressures and an automatic
check of each daily average value in order to $ethd operation has been within the permitted
operating ranges.

The actual average daily operating pressures inthte®e ammonia oxidation reactors are within the
permitted ranges for all days covered by this nwimg period.
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Ammonia flow rate to the ammonia oxidation reactor:

The ammonia inlet flows to the ammonia oxidatioacters (AOR) are monitored by flow meters and
automatically collected by Hu-Chems Fine Chemicatridbuted control system (DCS) an then
automatically transferred to the Delta-V distriliimontrol system (Delta-V system) serving the CDM
project. The Delta-V system generates daily repadisiding daily ammonia input to the AOR.

The data from the daily reports generated by théabP system are transferred to excel sheets (one f

each nitric acid plant) in order to present allgmaeters as required by AM0028 in an overall format.
These files also include the total daily ammoniatifiows and an automatic check of each daily @alu

in order to see if the operation has been withingermitted operating ranges.

The daily ammonia input to the three ammonia oxitfateactors are within the permitted ranges fbr al
days covered by this monitoring report.

HNO3 production:

The nitric acid produced (recorded as 100% nitcicljais determined from the volume flow measured
with flow meters. The hourly volume flow rate isailable from the Hu-Chems Fine Chemical
distributed control system (DCS).

The concentration and density of the acid is datechby laboratory analysis three times daily. The
daily average of the nitric acid concentration dedsity are calculated and used for the specifjc da

The nitric acid production in tons 100% concentmatis manually calculated from the volume flow,
density and concentration of the acid and manugdlysferred to the Delta-V distributed control syst
(Delta-V system) serving the CDM project. The Daltaystem generates daily reports including the
daily nitric acid production.

The data from the daily reports generated by théabP system are transferred to excel sheets (one f
each nitric acid plant) in order to present allgmaeters as required by AM0028 in an overall format.
These files also include the daily 100% nitric gmidduction.

The plausibility of HNQ production data is regularly checked for all thnieic acid plant. During the
actual monitoring period, the conversion rates rafrenia nitrogen to nitric acid are within plausible

ranges in all three nitric acid plants.

The nitric acid production in all three nitric ag@thnts is within the permitted range.
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Table 11: Summary of Nitric Acid Production
Nitric Acid plant Hu-Chems |l Hu-Chems Il Hu-Chems IV
Data unit tHNO; tHNO, tHNO,

Total Nitric Acid produced
in recent year (1July 2008 56,638 63,342 388,144
to 30" June 2009)

Limit of annual Nitric Acid
Production according to 116,800 116,800 467,200
PDD

Composition of the ammonia oxidation catalyst:
The composition of the ammonia oxidation catalgsthie same kind of catalyst composition already in
operation prior to the start of the project acivit

Table 12: Summary on installed catalyst gauzes

Nitric Acid plant Hu-Chems |l Hu-Chems llI Hu-Chems IV
Installation date 09/06/2009 07/05/2009 25/06/2009
Suppller S CH Johnson Matthey Johnson Matthey Johnson Matthey
installed gauzes
Composition of currently | 0.0 5o4rp 506Pd|  9096Pt, 5%Rh, 5%Rd 95%Pt, 5%Rh
installed gauzes
IR e gl e Johnson Matthey Johnson Matthey Johnson Mattthey
gauzes . . .

Umicore Umicore Umicore

Historical composition of 0 0 0 0 0 onmhy  995%Pt, 5%Rh
gauzes 90%Pt, 5%Rh, 5%Pd 90%Pt, 5%Rh, 5%Fd 929Pt. 8%Rh
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10 Downtimes & observations during the monitoring pdri

10.1 Downtimes of nitric acid plants

During the below mentioned periods, the nitric apldnts were out of operation due to the given
reasons and no emission reduction is claimed dihiege periods.

Table 13 -Downtimes of the nitric acid plant Hu-Chems I

Shut down periods of nitric acid plant Hu-Chems |l

Downtime start Downtime end Downtime reason

Monitoring Period 8 19.03.2009 (20:00) Adjustmehsiock balance

03.04.2009 (19:00) 22.04.2009 (04:00) Adjustmergto€k balance

30.04.2009 (17:00) 19.05.2009 (01:0p)  Adjustmerstotk balance

09.06.2009 (00:00) | 10.06.2009 (18:0p) Catalyst arge

Table 14 -Downtimes of the nitric acid plant Hu-Chems I

Shut down periods of nitric acid plant Hu-Chems |l
Downtime start Downtime end Downtime reason
Monitoring Period 8 13.03.2009 (21:00) Adjustmehsiock balance
30.04.2009 (16:00) 11.05.2009 (22:00) Catalyst argh
29.05.2009 (16:00) 29.05.2009 (24:00) Emergency gbwn
29.06.2009 (01:00) 29.06.2009 (18:00) Emergency abwn

Table 15 -Downtimes of the nitric acid plant Hu-Chems IV

Shut down periods of nitric acid plant Hu-Chems IV
Downtime start Downtime end Downtime reason
17.05.2009 (02:00) 23.05.2009 (22:00) Adjustmerstotk balance
03.06.2009 (14:00) 04.06.2009 (01:00) Emergency dbwn
25.06.2009 (02:00) 25.06.2009 (24:00) Catalyst argke
26.06.2009 (20:00) 27.06.2009 (15:00) Emergency dbwn
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10.2 Relevant observations during the monitoring period

During the below mentioned periods, observatiofeted to the operation of the EnviNOx® system and
the AMS have been made.

Nitric acid plant #2:

On the 12 of June 2009 between 10:00 and 12:00, Hu-Chenisesrg have performed a check of the
outlet NO analyser which influenced the recorded valuesrdier to apply a conservative approach, no
emission reduction is claimed during this period.

On the 28 of June 2009, between 15:00 and 16:00, EmersareBsdVlanagement Korea has performed
a sample line check, which influenced the recondddes of the BD analysers. In order to apply a
conservative approach, no emission reduction ismeld during this period.

Nitric acid plant #4:

On the 28 of June 2009, between 13:00 and 14:00, EmersareBsdManagement Korea has performed
a sample line check, which influenced the recondddes of the PD analysers. In order to apply a
conservative approach, no emission reduction isneld during this period.
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Data and parameter m

ems

onitored Hu-Chems:

CARBON

Data / Parameter: PE_y
Data unit: tCQe
Description: Project emissions

Source of data to b
used:

eMonitoring system

Description of| Calculation

measurement methods

and procedures to he

applied:

Value monitoring

period: 13,383 tCQe

Data / Parameter: PE ND,y

Data unit: tCQe

Description: Project emissions from®Inot destroyed

Source of data to b
used:

eMonitoring system

Description of| Calculation

measurement methodls

and procedures to be

applied:

Value monitoring

period: 12,914 tCQe

Data / Parameter: PE_DF.y

Data unit: tCQe

Description: Project emissions from destructioriliigc

Source of data to b
used:

eMonitoring system

Description of
measurement methoc
and procedures to b
applied:

Calculation
Is
e

Value monitoring

period:

469 tCOe
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BE_y

tCQe

Baseline emissions

Monitoring system

Calculation
S
e

497,380 tCQe

REG_NOx

tNOX/m3

National regulation on N®missions

Regional authorities

Official notification local authorities
S
e

200 ppmv
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Data and parameter m

onitored Hu-Chems II:

CARBON

Data / Parameter: PE_y,ll

Data unit: tCQe
Description: Project emissions Hu-Chems I
Source of data to beMonitoring system
used:

Description of| Calculated
measurement methods

and procedures to he

applied:

Value monitoring

period: 2,292 tCOe

Data / Parameter: PE_ND,lI

Data unit: tCQe

Description: Project emissions from®lnot destroyed Hu-Chems Il
Source of data to beMonitoring system

used:

Description of| Calculated

measurement methodls

and procedures to be

applied:

Value monitoring

period: 2,081 tCQOe

Data / Parameter: PE DF,II

Data unit: tCQe

Description: Project emissions from destructionliigcHu-Chems I

Source of data to b
used:

eMonitoring system

Description of| Calculated
measurement methods

and procedures to he

applied:

Value monitoring

period: 211 tCOe
Data / Parameter: PE NO,II
Data unit: tNO
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Description:

NO not destroyed by facility Hu-Chems lI

Source of data to b
used:

eMonitoring system

Description of| Calculated

measurement methods

and procedures to he

applied:

Value monitoring

period: 6.71 tNO

Data / Parameter: F TG,

Data unit: Nm3/h

Description: Volume flow tail gas at,® destruction facility interval i Hu-Chems Il

Source of data to b
used:

eVenturi tube, designed and manufactured in accaarnth ISO 5167-4:2003
Standard Normal Conditions: 1,013.25 hPa, 273.15K)

Description of
measurement methoc
and procedures to b
applied:

Flow metering system automatically record volunmnfladjusted to standar
ldemperature and pressure.
e

Value
period:

monitoring

61,827,719 Nm?
(39,889 Nm3/h)

Data / Parameter: CO_N20,lI
Data unit: tNO/ Nm3
Description: NO concentration at destruction facility outlet Hheins

Source of data to b
used:

eNon-dispersive infrared photometry fop®l

Description of
measurement methoc
and procedures to b
applied:

IEN,O) is analysed continuously. Analysis is done byngisnon-dispersive
génfrared photometry for pD.

In the effluent of the EnviNOXx®- system, the cortcations of nitrous oxide

Value
period:

monitoring

1.09E-07 tNO/Nm?3

Data / Parameter: M_i,lI
Data unit: sec
Description: Measuring Interval
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Source of data to b
used:

eDelta V System, Monitoring System

Description of
measurement methog

Analysers automatically take readings every 10 sggoBased on raw da
laverage hourly values are calculated and reported.

ta

and procedures to be

applied:

Value monitoring 1 hour

period:

Data / Parameter: PE HC,II

Data unit: tCQe

Description: Emissions from hydrocarbon use inmesion facility Hu-Chems I

Source of data to b
used:

eMonitoring system

Description of
measurement methoc

Calculated
S

and procedures to he

applied:

Value monitoring

period: 211 tCOe

Data / Parameter: HCE_C, I
Data unit: tCQe
Description: Converted hydrocarbon emissions HurGhh

Source of data to b
used:

eMonitoring System

Description of
measurement methog

Calculated
s

and procedures to be

applied:

Value monitoring

period: 211 tCOe

Data / Parameter: Q HC\I
Data unit: Nm?
Description: Hydrocarbon input (propane as redueiggnt) Hu-Chems |l

Source of data to b
used:

eFlow meter

Description of
measurement methog

The propane used as reducing agent is measurddrnasd flow meters. Floy

I3s converted to standard conditions based on temhper and pressuf
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and procedures to bemeasurement.
applied:

Value monitoring

period: 35,014 Nm3

Data / Parameter: p_HC, Il
Data unit: t/m3
Description: Hydrocarbon density Hu-Chems I

Source of data to b
used:

eHydrocarbon supplier

Description of
measurement methog

Hydrocarbon supplier or default value
IS

and procedures to be

applied:

Value monitoring

period: 2.00E-03 t/Nm?3

Standard Normal Conditions: 1,013.25 hPa, 273.15K

Data / Parameter: EF HC,II
Data unit: tCQelt
Description: Hydrocarbon Cmission factor Hu-Chems I

Source of data to b
used:

eHydrocarbon supplier or default value

Description of
measurement methoc
and procedures to h
applied:

lghe chemical reaction when hydrocarbons are coadert
e

Value
period:

monitoring

3.0 tCOelt

Data / Parameter: OXID_HC,lI
Data unit: %
Description: Hydrocarbon oxidation factor Hu-Chelins

Source of data to b
used:

e

Description of

According to AM0028 OXID_HC_ Il is 100% (conservatiapproach)

measurement methog

IS
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and procedures to be
applied:

Value monitoring| 100%
period:

Data / Parameter: Type_HC,II
Data unit: -
Description: Type of hydrocarbon

Source of data to b
used:

eHydrocarbon supplier

Description of
measurement methog

As per certificate of supplier.
IS

and procedures to be
applied:

Value monitoring Propane
period:

Data / Parameter: P_HNO3\II
Data unit: tHNQ
Description: Plant output of HNHU-Chems |

Source of data to b
used:

eProduction reports

Description of
measurement methog

The actual nitric acid production is measured atiogr to the installeg
I$nstruments. The instrument signals are recordembirirol rooms and used

o

and procedures to Bbedetermine whether the nitric acid production ishivitthe historical designe|
applied: capacity.

Value monitoring

period: 19,625 tHNG;

Data / Parameter: QI_N20,11
Data unit: tN20
Description: Quantity of N20 at inlet of destructifacility Hu-Chems I

Source of data to b
used:

eMonitoring system

Description of
measurement methog

Calculated
Is

and procedures to b

e
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applied:

Value
period:

monitoring

254 tN,O

Data / Parameter: CI_N20,l
Data unit: tNO/ Nm3
Description: NO concentration at destruction facility inlet Hugdhs 1l

Source of data to b
used:

eNon-dispersive infrared photometry for®l

Description of
measurement methoc
and procedures to b
applied:

In the feed of the EnviNOx®- system, the concerdrest of nitrous oxide
IEN,0O), is analysed continuously. Analysis is done lsng non-dispersive
enfrared photometry in a combined analyser device.

D

Value
period:

monitoring

4.11E-06 tNO/Nm?3

Data / Parameter: QR_N20)y
RSE_N20,y
CR_N20
Data unit: tNO
tN,O/t HNG;
tho/m3
Description: National regulation on,® emissions
Source of data used: Regional authorities
Description of| Actual no regulations onJ® emissions are in place.

measurement methog

S

and procedures to he

applied:

Value monitoring| Not applicable
period:

Data / Parameter: P_HNQO3, hist,lI
Data unit; tHNQ
Description: Design capacity
Source of data used: PDD
Description of

measurement methog

S
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and procedures to be

applied:

Value monitoring

period: 116,800 tHNG;

Data / Parameter: T _g,hist,ll
Data unit: °C
Description: Historical operating temperature @ #mmonia oxidation reactor Hu-Chems

5 11

Source of data to b
used:

eAccording to PDD

Description of
measurement methoc

S

and procedures to he

applied:

Value monitoring

period: 880 -910°C

Data / Parameter: P_g,hist,ll
Data unit: barg
Description: Historical operating pressure of thavania oxidation reactor Hu-Chems |l

Source of data to b
used:

eAccording to PDD

Description of
measurement methog

IS

and procedures to be

applied:

Value monitoring

period: 5.0 - 9.8 barg

Data / Parameter: T g,ll
Data unit: °C
Description: Actual operating temperature ammomidation reactor Hu-Chems |l

Source of data to b
used:

eThermocouple

Description of
measurement methoc
and procedures to h
applied:

The actual temperature at the ammonia oxidatioalystitis measured with th
Isnstalled measuring devices.
eActual daily temperatures are reported in the Délfaily reports.

e

Value monitoring

8994 °C

period:
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Data / Parameter: P _g,ll
Data unit: Barg
Description: Actual operating pressure ammonia a@txih reactor Hu-Chems I

Source of data to b
used:

ePressure transmitter

Description of
measurement methoc
and procedures to h
applied:

The actual pressure at the ammonia oxidation cgttady measured with th
Isnstalled measuring devices.
e

Value
period:

monitoring

8.72 barg

Data / Parameter:

G _sup,ll

Data unit:

Description:

Supplier of the ammonia oxidation gabHu-Chems I

Source of data to b
used:

eAmmonia oxidation catalyst supplier

Description of
measurement methoc
and procedures to b
applied:

Commercial Invoice
Is
e

Value
period:

monitoring

Johnson Matthey

Data / Parameter: G_com,ll
Data unit: %
Description: Composition of the ammonia oxidatiatatyst Hu-Chems |l

Source of data to b
used:

eAmmonia oxidation catalyst supplier

Description of
measurement methoc
and procedures to h
applied:

Supplier’s information
IS
e

Value
period:

monitoring

90% Pt
5% Rh

5% Pd

Carbon CDM Korea Ltd.

Page 52 /73



CDM Monitoring Report Hu-Ch

ems

CARBON

Data / Parameter: G_sup,hist,lI
Data unit: -
Description: Historical supplier of the ammoniadadion catalyst Hu-Chems I

Source of data to b
used:

eAccording to PDD

Description of
measurement methog

Is

and procedures to he

applied:

Value monitoring Johnson Matthey

period: Umicore

Data / Parameter: G_com,hist,lI

Data unit: %

Description: Historical composition of the ammoaniadation catalyst Hu-Chems |l

Source of data to b
used:

eAccording to PDD

Description of

measurement methods
and procedures to he
applied:
Value monitoring 90% Pt
period: 5% Rh
5% Pd
Data / Parameter: SE_N20,lI
Data unit: tNO/tHNO;
Description: NO emission rate per ton of nitric acid Hu-Chems ||

Source of data to b
used:

eProduction reports

Description of
measurement methoc
and procedures to b
applied:

The quantity of DO at the inlet of the destruction facility is cdkted based
lon the concentration at the inlet and the volunoevflThe actual nitric acig
eproduction is measured according to the instatsthiments.

Value
period:

monitoring

0.013 tNO/tHNO 3

Data / Parameter:

A_OR,hist,lI

Data unit:

tNH/d
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Description: Max. historical ammonia flow rate keetammonia oxidation reactor Hu-Chems
Il

Source of data to beAccording to PDD

used:

Description of

measurement methods

and procedures to be

applied:

Value monitoring

period: 91.82 tNHy/d

Data / Parameter: A ORI

Data unit: tNH/d

Description: Actual ammonia flow rate to the amnaooxidation reactor Hu-Chems ||

Source of data to beFlow meter

used:

Description of| The actual ammonia flow to the ammonia oxidatioacter is measured with

measurement methoc
and procedures to h
applied:

Ig¢he already installed measuring devices.
eActual daily ammonia flow is reported in the Deltdaily reports.

Value
period:

monitoring

83.03 tNHy/d
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onitored Hu-Chems lll:
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Data / Parameter: PE vy, lli

Data unit: tCQe

Description: Project Emissions Hu-Chems llI
Source of data to beMonitoring system

used:

Description of| Calculated

measurement methods

and procedures to be

applied:

Value monitoring

period: 2,201 tCQOe

Data / Parameter: PE_ND,llI
Data unit: tCQe
Description: Project emissions from@® not destroyed Hu-Chems lli

Source of data to b
used:

eMonitoring system

Description of| Calculated

measurement methods

and procedures to he

applied:

Value monitoring

period: 1,943 tCOe

Data / Parameter: PE_DF,llI

Data unit: tCQe

Description: Project emissions from destructioriliigcHu-Chems I

Source of data to b
used:

eMonitoring system

Description of
measurement methoc
and procedures to b
applied:

Calculated
IS
e

Value
period:

monitoring

258 tCOe
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Data / Parameter: PE_N20,llI
Data unit: tNO
Description: NO not destroyed by facility Hu-Chems llI

Source of data to b
used:

eMonitoring system

Description of| Calculated

measurement methods

and procedures to he

applied:

Value monitoring

period: 6.27 tNO

Data / Parameter: F TG,

Data unit: Nm3/h

Description: Volume flow tail gas at.® destruction facility interval i Hu-Chems Il

Source of data to b
used:

eVenturi tube, designed and manufactured in accaelanth ISO 5167-4:2003
Standard Normal Conditions: 1,013.25 hPa, 273.15K)

Description of
measurement methoc
and procedures to h
applied:

Flow metering system automatically record volunmnfladjusted to standat
ldemperature and pressure.
e

Value
period:

monitoring

93,865,526 Nm3
(40,390 Nméd/h)

Data / Parameter: CO_N20,llI
Data unit: tNO/ Nm3
Description: NO concentration at destruction facility outlet Hhens 1l

Source of data to b
used:

eNon-dispersive infrared photometry fos®l

Description of
measurement methoc
and procedures to b
applied:

IEN,O) is analysed continuously. Analysis is done byjngisnon-dispersive
enfrared photometry for pD.

In the effluent of the EnviNOXx®- system, the cortcations of nitrous oxide

Value
period:

monitoring

6.68E-08 tNO/Nm3

Data / Parameter:

M_i, Il

Data unit:

sec
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Description:

Measuring Interval

Source of data to b
used:

eDelta V System, Monitoring System

Description of
measurement methoc
and procedures to h
applied:

Analysers automatically take readings every 10 m@gsoBased on raw da
laverage hourly values are calculated and reported.
e

fa

Value
period:

monitoring

1 hour

Data / Parameter: PE_HC,lII
Data unit: tCQe
Description: Emissions from hydrocarbon use inmesion facility Hu-Chems i

Source of data to b
used:

eMonitoring system

Description of| Calculated

measurement methodls

and procedures to be

applied:

Value monitoring

period: 258 tCOe

Data / Parameter: HCE_C, lll

Data unit: tCQe

Description: Converted hydrocarbon emissions Hur@&hgl

Source of data to b
used:

eMonitoring System

Description of| Calculated

measurement methods

and procedures to he

applied:

Value monitoring

period: 258 tCO2e

Data / Parameter: Q HC,lI

Data unit: Nm3

Description: Hydrocarbon input (propane as redueiggnt) Hu-Chems |l
Source of data to beFlow meter

used:

Description of

The propane used as reducing agameasured by standard flow meters. F

ow
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measurement methoc
and procedures to b
applied:

I3s converted to standard conditions based on temyer and pressuf
emeasurement.

Value
period:

monitoring

42,993 Nm3

Data / Parameter: p_HC, Il
Data unit: t/m3
Description: Hydrocarbon density Hu-Chems llI

Source of data to b
used:

eHydrocarbon supplier

Description of
measurement methoc
and procedures to b
applied:

Hydrocarbon supplier or default value
IS
e

Value
period:

monitoring

2.00E-03 t/Nm3

Standard Normal Conditions: 1,013.25 hPa, 273.15K

Data / Parameter: EF HC,II
Data unit: tCQelt
Description: Hydrocarbon Cmission factor Hu-Chems Il

Source of data to b
used:

eHydrocarbon supplier or default value

Description of
measurement methoc

The hydrocarbon CQemission factor is given by the molecular weigitsl
lghe chemical reaction when hydrocarbons are coadert

and procedures to he

applied:

Value monitoring

period: 3.0 tCO2elt

Data / Parameter: OXID_HC,
Data unit: %
Description: Hydrocarbon oxidation factor Hu-Cheliths

Source of data to b

e

used:
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Description of
measurement methog

According to AMO0028 OXID_HC_IlIl is 100%

lsapproach)

(conservai baseline

and procedures to be
applied:

Value monitoring| 100%
period:

Data / Parameter: Type_HC, I
Data unit: -
Description: Type of hydrocarbon

Source of data to b
used:

eHydrocarbon supplier

Description of
measurement methoc
and procedures to b
applied:

As per certificate of supplier.
IS
e

Value
period:

monitoring

Propane

Data / Parameter: P_HNO3\ I
Data unit: tHNQ
Description: Plant output of HN(Hu-Chems i

Source of data to b
used:

eProduction reports

Description of
measurement methoc
and procedures to b
applied:

The actual nitric acid production is determineddsh®sn flow measuremel
laccording to the installed instruments and on latooy concentration an
edensity determination according to a respectivecguare. The instrumer
signals are recorded in control rooms and usedterchine whether the nitri
acid production is within the historical designegbacity.

it

[g)

Value
period:

monitoring

29,569 tHNG;

Data / Parameter: QI_N20,11
Data unit: tNO
Description: Quantity of PO at inlet of destruction facility Hu-Chems Il

Source of data to b

eMonitoring system

used:
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Description of| Calculated

measurement methodls

and procedures to be

applied:

Value monitoring

period: 361 tN,O

Data / Parameter: CI_N20,ll

Data unit: tNO/ Nm3

Description: NO concentration at destruction facility inlet Hu&hs 11I

Source of data to b
used:

eNon-dispersive infrared photometry for®l

Description of
measurement methoc
and procedures to b
applied:

In the feed of the EnviNOx®- system, the concerdrest of nitrous oxide
IEN,0O), is analysed continuously. Analysis is done lsng non-dispersive
enfrared photometry in a combined analyser device.

D

Value
period:

monitoring

3.85E-06 tNO/Nm?

Data / Parameter: T _g,hist,llI
Data unit: °C
Description: Historical operating temperature raofieghe ammonia oxidation reactor Hu-

Chems Il

Source of data to b
used:

eAccording to PDD

Description of
measurement methoc
and procedures to b
applied:

s

Value
period:

monitoring

880 -910°C

Data / Parameter: P_g,hist,llI
Data unit: barg
Description: Historical operating pressure rangetled ammonia oxidation reactor Hu-

Chems Il

Source of data to b
used:

eAccording to PDD

Description of
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measurement methoc
and procedures to b
applied:

S

Value
period:

monitoring

5.0 - 9.8 barg

Data / Parameter: T g, lll
Data unit: °C
Description: Actual operating temperature ammomidation reactor Hu-Chems lli

Source of data to b
used:

eThermocouple

Description of
measurement methoc
and procedures to b
applied:

The actual temperature at the ammonia oxidatioalysitis measured with th
I$nstalled measuring devices.
eActual daily temperatures are reported in the Délfaaily reports.

Value
period:

monitoring

901.0 °C

Data / Parameter: P g, lll
Data unit: Barg
Description: Actual operating pressure ammonia a@txih reactor Hu-Chems llI

Source of data to b
used:

ePressure transmitter

Description of
measurement methoc

The actual pressure at the ammonia oxidation cgttady measured with th
Isnstalled measuring devices.

and procedures to he
applied:

Value monitoring

period: 8.87 barg

Data / Parameter: G _sup, Il
Data unit: -
Description: Supplier of the ammonia oxidation tatbHu-Chems lli

Source of data to b
used:

eAmmonia oxidation catalyst supplier

Description of
measurement methog

Commercial Invoice
Is

and procedures to be
applied:
Value monitoring
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period:

Johnson Matthey

Data / Parameter: G_com,lll
Data unit: %
Description: Composition of the ammonia oxidatiatadyst Hu-Chems Il

Source of data to b
used:

eAmmonia oxidation catalyst supplier

Description of
measurement methog

Certificate catalyst supplier
IS

and procedures to be
applied:
Value monitoring 90% Pt
period: 5% Rh
5% Pd
Data / Parameter: G_sup,hist,llI
Data unit: -
Description: Historical supplier of ammonia oxidaticatalyst Hu-Chems Il

Source of data to b
used:

eAccording to PDD

Description of

measurement methods

and procedures to he

applied:

Value monitoring Johnson Matthey

period: Umicore

Data / Parameter: G_com,hist,llI

Data unit: %

Description: Historical composition of the ammoniddation catalyst Hu-Chems |l

Source of data to b
used:

eAccording to PDD

Description of
measurement methoc
and procedures to b
applied:

Is

Value
period:

monitoring

90% Pt
5% Rh

5% Pd

Data / Parameter:

| SE_N20,lII
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Data unit;

tNO/tHNO;

Description:

NO emission rate per ton of nitric acid Hu-Chems Il

Source of data to b
used:

eProduction reports

Description of
measurement methoc
and procedures to h
applied:

The quantity of MO at the inlet of the destruction facility is cdkted based
lon the concentration at the inlet and the volunoevflThe actual nitric acig
eproduction is measured according to the instatsthiments.

Value
period:

monitoring

0.012 tN2O/tHNG;

Data / Parameter: A_OR;hist,llI

Data unit: tNH/d

Description: Max. historical ammonia flow rate keetammonia oxidation reactor Hu-Chems
1

Source of data to beAccording to PDD

used:

Description of

measurement methods

and procedures to he

applied:

Value monitoring

period: 92.57 tNHy/d

Data / Parameter: A OR,d,ll

Data unit: tNH/d

Description: Actual ammonia flow rate to the amnaooxidation reactor Hu-Chems Il

Source of data to beFlow meter

used:

Description of| The actual ammonia flow to the ammonia oxidatioacter is measured with

measurement methog
and procedures to b
applied:

Ighe already installed measuring devices.
eActual daily ammonia flow is reported in the DeltdDaily reports.

Value
period:

monitoring

83.04 tNHy/d
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Data and parameter monitored Hu-Chems IV:

Data / Parameter: PE vy, IV

Data unit: tCQe

Description: Project emissions Hu-Chems IV
Source of data to beMonitoring System

used:

Description of| Calculated

measurement methods
and procedures to he

applied:

Value monitoring

period: 8,890 tCQe

Data / Parameter: PE_ND,IV

Data unit: tCQe

Description: Project emissions from N20O not destbidu-Chems IV
Source of data to beMonitoring System

used:

Description of| Calculated

measurement methods
and procedures to be

applied:

Value monitoring

period: 8,890 tCQe

Data / Parameter: PE DF,IV

Data unit: tCQe

Description: Project emissions from destructioriliigcHu-Chems IV
Source of data to be

used:

Description of| Not applicable

measurement methods
and procedures to he

applied:

Value monitoring

period: Not applicable
Data / Parameter: PE_N20O,IV
Data unit: tNO
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Description:

NO not destroyed by facility Hu-Chems IV

Source of data to b
used:

eMonitoring system

Description of| Calculated

measurement methods

and procedures to he

applied:

Value monitoring

period: 28.68 tNO

Data / Parameter: F TG,IV

Data unit: Nm3/h

Description: Volume flow tail gas at.® destruction facility interval i Hu-Chems IV

Source of data to b
used:

eVenturi tube, designed and manufactured in accaelanth ISO 5167-4:2003
Standard Normal Conditions: 1,013.25 hPa, 273.15K)

Description of
measurement methoc
and procedures to h
applied:

Flow metering system automatically record volunmnfladjusted to standat
ldemperature and pressure.
e

Value
period:

monitoring

441,255,111 Nm3
(162,765 Nm3/h)

Data / Parameter: CO_N20,IV
Data unit: tNO/ Nm3
Description: NO concentration at destruction facility outlet Hadns 1V

Source of data to b
used:

eNon-dispersive infrared photometry fop®l

Description of
measurement methoc
and procedures to h
applied:

IEN,O) is analysed continuously. Analysis is done byjngisnon-dispersive
eénfrared photometry for pD.

In the effluent of the EnviNOXx®- system, the cortcations of nitrous oxide

Value
period:

monitoring

6.50E-08 tNO/Nm3

Data / Parameter: M_i,IV
Data unit: sec
Description: Measuring Interval
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Source of data to b
used:

eDelta V System, Monitoring System

Description of
measurement methog

Analysers automatically take readings every 10 sggoBased on raw da
laverage hourly values are calculated and reported.

ta

and procedures to he

applied:

Value monitoring 1 hour

period:

Data / Parameter: P_HNO3,IV

Data unit: tHNQ

Description: Plant output of HNHu-Chems IV

Source of data to b
used:

eProduction reports

Description of
measurement methoc
and procedures to h

The actual nitric acid production is measured atiogr to the installeg
Isnstruments. The instrument signals are recordezbiirol rooms and used
edetermine whether the nitric acid production ishivitthe historical designe

applied: capacity.
Value monitoring
period: 138,676 tHNQ

Data / Parameter: QI_N20,IV
Data unit: tNO
Description: Quantity of BD at inlet of destruction facility Hu-Chems IV

Source of data to b
used:

eMonitoring system

Description of| Calculated

measurement methods

and procedures to he

applied:

Value monitoring

period: 989 tN,O

Data / Parameter: CI_N20,lV

Data unit: tNO/ Nm3

Description: NO concentration at destruction facility inlet Hu€dhs 1V

Source of data to b
used:

eNon-dispersive infrared photometry fo®l

Description of

In the feed of the EnviNOx®- systethe concentrations of nitrous oOxi

e
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measurement method<N,O), is analysed continuously. Analysis is done Isng non-dispersive

and procedures to b
applied:

génfrared photometry in a combined analyser device.

D

Value
period:

monitoring

2.24E-06 tNO/Nm3

Data / Parameter:

P_HNOS3;hist,IV

Data unit: tHNO;

Description: Design capacity Hu-Chems IV
Source of data used: | According to PDD

Description of

measurement methodls

and procedures to be

applied:

Value monitoring

period: 467,200 tHNO3

Data / Parameter: T _g,hist, IV
Data unit: °C
Description: Historical operating temperature ohaonia oxidation reactor Hu-Chems IV

Source of data to b
used:

eAccording to PDD

Description of
measurement methoc

S

and procedures to he

applied:

Value monitoring

period: 860 - 910 °C

Data / Parameter: P g,hist, IV

Data unit: barg

Description: Historical operating pressure of thavania oxidation reactor Hu-Chems IV

Source of data to b
used:

eAccording to PDD

Description of
measurement methoc
and procedures to b
applied:

Is

Value

monitoring

2.2 —4.4barg
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period:

Data / Parameter: Tg9,IV
Data unit: °C
Description: Actual operating temperature ammoridation reactor Hu-Chems IV

Source of data to b
used:

eThermocouple

Description of
measurement methoc
and procedures to b
applied:

The actual temperature at the ammonia oxidatioalysitis measured with th
I$nstalled measuring devices.
eActual daily temperatures are reported in the Délfaaily reports.

Value
period:

monitoring

888.8 °C

Data / Parameter: P g, IV
Data unit: Barg
Description: Actual operating pressure ammonia a@xih reactor Hu-Chems IV

Source of data to b
used:

ePressure transmitter

Description of
measurement methoc

The actual pressure at the ammonia oxidation cgttady measured with th
Isnstalled measuring devices.

and procedures to he
applied:

Value monitoring

period: 3.65 barg

Data / Parameter: G _sup, IV
Data unit: -
Description: Supplier of the ammonia oxidation gabHu-Chems IV

Source of data to b
used:

eAmmonia oxidation catalyst supplier

Description of
measurement methog

Commercial Invoice
Is

and procedures to be

applied:

Value monitoring

period: Johnson Matthey
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G_com,lV

%

Composition of the ammonia oxidatiatatyst Hu-Chems IV

Ammonia oxidation catalyst supplier

Certificate catalyst supplier
S
e

95% Pt
5% Rh

G_sup,hist, IV

Historical supplier of the ammoniadadion catalyst Hu-Chems IV

According to PDD

® wn

Johnson Matthey
Umicore

G com,hist, IV

%

Historical composition of the ammoniddation catalyst Hu-Chems IV

According to PDD

© wn

95% Pt
5% Rh

92% Pt
8% Rh
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Data / Parameter: SE_N20O,IV
Data unit: tNO/tHNO;
Description: NO emission rate per ton of nitric acid Hu-Chems IV

Source of data to b
used:

eProduction reports

Description of
measurement methoc
and procedures to b
applied:

The quantity of MO at the inlet of the destruction facility is cdkied based
lon the concentration at the inlet and the volunogvflThe actual nitric aci
gproduction is measured according to the instalstriments.

Value
period:

monitoring

0.007 tNNO/tHNO 3

Data / Parameter: A _OR,hist, IV
Data unit: tNH/d
Description: Max. historical ammonia flow rate heetammonia oxidation reactor

Source of data to b
used:

eAccording to PDD

Description of
measurement methoc
and procedures to h
applied:

S

Value
period:

monitoring

355.50 tNHyd

Data / Parameter: A OR,d,IV
Data unit: tNH/d
Description: Actual ammonia flow rate to the amnaooxidation reactor Hu-Chems IV

Source of data to b
used:

eFlow meter

Description of
measurement methoc
and procedures to b
applied:

The actual ammonia flow to the ammonia oxidatioacter is measured wit
Ighe already installed measuring devices.
eActual daily ammonia flow is reported in the DeltdDaily reports.

Value
period:

monitoring

332.67 tNHyd
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Annex 2

Table 16: Overview on monitoring parameters Hu-Chems I

PE_y,ll 2,292 tCO,e Project Emissions
P2 P5 PE_ND,y,ll 2,081 tCO,e Project Emissions from N20 not destroyed
P3 P6 PE_DFy,ll 211 tCO.e Project Emissions from destruction facility
P4 P7 PE_N20,y, Il 6.71 tN,O N20 not destroyed by facility
. 61,827,719 Nm3 " . "~

P5 P8 F_TG,i,ll 39,889 e Volume flow tail gas at N20 destruction facility
P6 P9 CO_N20,i,ll 1.09E-07 tN,O/m* N20 concentration at destruction facility outlet
P7 P10 M_ill 1 h Measuring Interval
P8 - PE_NH3,y,lI Not Applicable tCO,e Emissions from ammonia use in destruction facility
P9 P11 PE_HCy, Il 211 tCO,e Emissions from hydrocarbon use in destruction facility
P10 - Q_NH3, y,lI Not Applicable tNH; N20 destruction facility: Project Ammonia input
P11 - EF_NH3 Not Applicable tCO,e/tNH;  Ammonia production GHG Emission Factor
P12 P12 HCE_Cyy,lI 211 tCO.e Converted hydrocarbon emissions
P13 - HCE_NC, y,ll Not Applicable tCO,e Non Converted Methane Emissions
P14 P13 Q_HC,y,Il 35,014 m3 Propane  Hydrocarbon input (reducing agent)
P15 P14 p_HC,lI 2.00E-03 tPropane/m3 Hydrocarbon density
P16 P15 EF_HC,lI 3.0 tCO,/tPropane Hydrocarbon CO2 Emission Factor
P17 P16 OXID_HC, I 100 % Hydrocarbon Oxidation Factor
P18 P17 Type_HC,lI Propane - Type of Hydrocarbon

P_HNO3,y,lI 19,625 tHNO; Plant output of HNO3
Bz Bz QI_N20,y,lI 254 tN,O Quantity of N20 at inlet of destruction facility
B3 B3 CI_N20,i,Il 4.11E-06 tN,O/m’ N,O concentration at N,O destruction facility inlet
B4 B4 QR_N20,y Not Applicable tN,O Regulation I: annual quantity N20O limited
B5 B5 RSE_N20,y Not Applicable tN,O/tHNO;  Regulation Il: N20 emissions per unit of nitric acid
B6 B6 CR_N20 Not Applicable tN,O/m3 Regulation Ill: N20O concentration in tail gas limited
B7 B7 P_HNOB, hist, Il 116,800 t Design capacity
B8 B8 T_g,hist,lI ':?:r’] gig T Historical operating temperature range of the ammonia oxidation reactor
B9 B9 P_g,hist,lI [I]?;] gg barg Historical operating pressure range of the ammonia oxidation reactor
B10 B10 T gl 899.4 © Actual operating temperature ammonia oxidation re actor
B11 B11 P_g,ll 8.72 barg Actual operating pressure ammonia oxidation reactor
B12 B12 Reg_Nox 200 ppmv National Regulation on Nox emissions
B13 B13 G_sup,lI Johnson Matthey - Supplier of the ammonia oxidation catalyst
B14 B14 G_com,ll 90%Pt, 5%Rh, 5%Pd % Compostion of the ammonia oxidation catalyst
B15 B15 G_sup,hist,lI Umicore / Johnson - Historical supplier of ammonia oxidation catalyst
B16 B16 G_com,hist, I 90%Pt, 5%Rh, 5%Pd % Historical composition of the ammonia oxidation catalyst
B17 B17 SE_N20,lI 0.013 tN,O/tHNO;  N20 emission rate per ton of nitric acid
B18 B18 A_OR;hist,|I 91.82 tNH/day Max. historical ammonia flow rate to the ammonia oxidation reactor
B19 B19 A_OR/d,lI 83.03 tNHg/day  Actual ammonia flow rate to the ammonia oxidation reactor
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Table 17:Overview on monitoring parameters Hu-Chems 11

PE_y,lll 2,201 tCOe Project Emissions
P2 P19 PE_ND,y, Il 1,943 tCO,e Project Emissions from N20 not destroyed
P3 P20 PE_DF,y,Ill 258 tCO,e Project Emissions from destruction facility
P4 P21 PE_N20, y,lll 6.27 tN,O N20 not destroyed by facility
. 93,865,526 Nm? . . -

5! P22 F_TG,i,lll 40,390 N Volume flow tail gas at N20 destruction facility
P6 P23 CO_N20,i,Ill 6.68E-08 tN,O/m®  N20O concentration at destruction facility outlet
P7 P24 M_i, I 1 h Measuring Interval
P8 - PE_NH3,y,llI Not Applicable tCO,e Emissions from ammonia use in destruction facility
P9 P25 PE_HC,y,lll 258 tCO,e Emissions from hydrocarbon use in destruction facility
P10 - Q_NH3, y,lIl Not Applicable tNH3 N20 destruction facility: Project Ammonia input
P11 - EF_NH3 Not Applicable tCO.e/tNH;  Ammonia production GHG Emission Factor
P12 P26 HCE_C,y,lll 258 tCO,e Converted hydrocarbon emissions
P13 - HCE_NC, y,lll Not Applicable tCO,e Non Converted Methane Emissions
P14 P27 Q_HCy,lll 42,993 m3 Propane  Hydrocarbon input (reducing agent)
R15] P28 p_HC,lI 2.00E-03 tPropane/m3 Hydrocarbon density
P16 P29 EF_HC,Ill 3.0 tCO,/tPropane Hydrocarbon CO2 Emission Factor
P17 P30 OXID_HC,Ill 100 % Hydrocarbon Oxidation Factor
P18 P31 Type_HC,llI Propane - Type of Hydrocarbon

P_HNO3,y,lll 29,569 tHNO; Plant output of HNO3
BZ B21 QI_N20,y,lll 361 tN,O Quantity of N20 at inlet of destruction facility
B3 B22 CI_N20,i,Ill 3.85E-06 tN,O/m’ N,O concentration at N,O destruction facility inlet
B4 B4 QR_N20,y Not Applicable tN,O Regulation I: annual quantity N20O limited
B5 B5 RSE_N20,y Not Applicable tN,O/tHNO;  Regulation 11: N20O emissions per unit of nitric acid
B6 B6 CR_N20 Not Applicable tN,O/m3 Regulation I1l: N20O concentration in tail gas limited
B7 - - 116,800 t Design capacity
B8 B23 T_g,hist, Il [:T;:] gig T Historical operating temperature range of the ammonia oxidation reactor
B9 B24 P_g,hist,1Il I:?;:\ gg barg Historical operating pressure range of the ammonia oxidation reactor
B10 B25 T_g,lll 901.0 T Actual operating temperature ammonia oxidation re actor
B11 B26 P_g,Ill 8.87 barg Actual operating pressure ammonia oxidation reactor
B12 B12 Reg_Nox 200 ppmv National Regulation on Nox emissions
B13 B27 G_sup,lll Johnson Matthey - Supplier of the ammonia oxidation catalyst
B14 B28 G_com,lll 90%Pt, 5%Rh, 5%Pd % Compostion of the ammonia oxidation catalyst
B15 B29 G_sup,hist,Ill Umicore / Johnson - Historical supplier of ammonia oxidation catalyst
B16 B30 G_com,hist, Il 90%Pt, 5%Rh, 5%Pd % Historical composition of the ammonia oxidation catalyst
B17 B31 SE_N20, 11l 0.012 tN,O/tHNO;  N20 emission rate per ton of nitric acid
B18 B32 A_ORhist, Il 92,57 tNHg/day ~ Max. historical ammonia flow rate to the ammonia oxidation reactor
B19 B33 A_ORd,lIl 83.04 tNHy/day  Actual ammonia flow rate to the ammonia oxidation reactor
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Table 18: Overview on monitoring parameters Hu-Chems 1V

PE_y, IV 8,890 tCO,e Project Emissions
P2 P33 PE_ND,y,IV 8,890 tCOze Project Emissions from N20 not destroyed
P3 P34 PE_DFy IV Not Applicable tCO,e Project Emissions from destruction facility
P4 P35 PE_N20, y,IV 28.68 tN,O N20 not destroyed by facility
P5 P36 F_TG,ilV 445,255 111 Nind Vol flow tail at N20 destruction facili
- TG,i, 162,765 e olume flow tail gas estruction facility

P6 P37 CO_N20,i,IvV 6.50E-08 tN,O/m? N20 concentration at destruction facility outlet
P7 P38 M_i,IV 1 h Measuring Interval
P8 - PE_NH3y,IV Not Applicable tCO,e Emissions from ammonia use in destruction facility
P9 - PE_HCy,IV Not Applicable tCOze Emissions from hydrocarbon use in destruction facility
P10 - Q_NH3, y,IV Not Applicable tNH3 N20 destruction facility: Project Ammonia input
P11 - EF_NH3 Not Applicable tCOze/tNHs  Ammonia production GHG Emission Factor
P12 - HCE_Cy, IV Not Applicable tCO,e Converted hydrocarbon emissions
P13 - HCE_NC, y,IV Not Applicable tCOLe Non Converted Methane Emissions
P14 - Q_HC,y,IV Not Applicable m3 Propane Hydrocarbon input (reducing agent)
P15 - p_HC,IV Not Applicable tPropane/m3 Hydrocarbon density
P16 - EF_HC,IV Not Applicable tCO,/tPropane Hydrocarbon CO2 Emission Factor
P17 - OXID_HC,IV Not Applicable % Hydrocarbon Oxidation Factor
P18 = Type_HC,IV Not Applicable = Type of Hydrocarbon

P_HNOS3,y,IV 138,676 tHNO; Plant output of HNO3
BZ B35 QI_N20y,IV 989 tN,O Quantity of N20 at inlet of destruction facility
B3 B36 CI_N20,i,IV 2.24E-06 tN,0/m"  N,O concentration at N,O destruction facility inlet
B4 B4 QR_N20,y Not Applicable N0 Regulation I: annual quantity N20 limited
B5 B5 RSE_N20.y Not Applicable tN,O/tHNO3  Regulation I1: N20O emissions per unit of nitric acid
B6 B6 CR_N20 Not Applicable tN,O/m?3 Regulation I1l: N20 concentration in tail gas limited
B7 B37 P_HNOS3, hist, IV 467,200 t Design capacity
B8 B38 T_g,hist,IV rll?;’:] gig T Historical operating temperature range of the ammonia oxidation reactor

. low 2.2 . . " . N
B9 B39 P_g,hist,IV high A barg Historical operating pressure range of the ammonia oxidation reactor
B10 B40 T_glv 888.8 & Actual operating temperature ammonia oxidation re actor
B11 B41 P_glV 3.65 barg Actual operating pressure ammonia oxidation reactor
B12 B12 Reg_Nox 200 ppmv National Regulation on Nox emissions
B13 B42 G_sup,IV Johnson Matthey - Supplier of the ammonia oxidation catalyst
B14 B43 G_com, IV 95%Pt, 5%Rh % Compostion of the ammonia oxidation catalyst
B15 B44 G_suphist,IV Umicore / Johnson - Historical supplier of ammonia oxidation catalyst
B16 B45 G_com,hist, IV SIS, SR % Historical composition of the ammonia oxidation catalyst
e 9296Pt, 8%Rh P 4

B17 B46 SE_N20,IV 0.007 tN,O/tHNO;  N20 emission rate per ton of nitric acid
B18 B47 A_OR,hist,IV 355.50 tNHyday ~ Max. historical ammonia flow rate to the ammonia oxidation reactor
B19 B48 A_OR,d,IV 332.67 tNHyday  Actual anmonia flow rate to the ammonia oxidation reactor
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