MONITORING REPORT FORM (CDM-MR) *
Version 01 - in effect as of: 28/09/2010

CONTENTS

A. General description of the project activity
A.1. Brief description of the project activity
A.2. Project participants
A.3. Location of the project activity
A.4. Technical description of the project

A.5. Title, reference and version of the baseline anditaring methodology applied to the project

activity
A.6. Registration date of the project activity
A.7. Crediting period of the project activity and rekhiaformation
A.8. Name of responsible person(s)/entity(ies)

B. Implementation of the project activity
B.1. Implementation status of the project activity
B.2. Revision of the monitoring plan
B.3. Request for deviation applied to this monitoringipe
B.4. Notification or request of approval of changes

C. Description of the monitoring system

D. Data and parameters monitored
D.1.Data and parameters used to calculate baselinsiemss
D.2.Data and parameters used to calculate project iemgss
D.3.Data and parameters used to calculate leakageiensss
D.4.Other relevant data and parameters

E. Emission reductions calculation
E.1. Baseline emissions calculation
E.2. Project emissions calculation
E.3. Leakage calculation
E.4. Emission reductions calculation
E.5. Comparison of actual emission reductions with esti® in the registered CDM-PDD
E.6. Remarks on difference from estimated value

* as contained within the document entitled "Guiigke$ for completing the monitoring report form
(CDM-MR)” (EB 54 meeting report, annex 34).



Catalytic N,O destruction project in the tail gas of three Nitic Acid Plants at Hu-Chems Fine

MONITORING REPORT
Version 1 —28/01/2011

Chemical Corp.
CDM Reference Number: 0765
Monitoring Period 15: 01/10/2010 — 31/12/2010

\ SECTION A. General description of the project actvity |

| AL

Brief description of the project activity: >> |

>>

1.

Carbon CDM Korea has implemented a project for Gii@ission reduction by catalytic,®
destruction in Yeosu, Republic of Korea. The prbjecategorized as large scale project under
sectoral scope 5: “Chemical Industry”. The HosttyPfar the project activity is the Republic of
Korea. The Project Activity includes developmemsign, engineering, procurement, finance,
construction, operation and maintenance of a sy&teatalytic reduction of pD in three

Nitric Acid Plants (Hu-Chems II; Hu-Chems lIl; HUh€ms V) at Hu-Chems Fine Chemical
Corp.

In this project, CARBON CDM Kaorea installed threeMINOx® systems for catalytic
reduction and decomposition of N@nd NO additionally to the equipment at the three nitric
acid manufacturing plants. The project activityuees the GHG emissions, which would
otherwise be released to the atmosphere, if the@raas not implemented.

The EnviNOX® process used in the-Chems Il + Il nitric acid plants is based on the
catalytic reduction of NQ(NO and NQ) with ammonia (NH) and of nitrous oxide (pD) with

a hydrocarbon. The hydrocarbon used is propanefgakich the main constituent is propane
(CsHg). The reactions take place over an iron zeolitalgst bed.

The EnviNOX® process used in thHei-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 (NH). This process works very well at temperaturevalaout 425°C. The
reactions take place over two iron zeolite catabgsts.

The EnviNOXx® system at Hu-Chems IV was installe®atember 2006 and the catalytic
reduction process of /@ started in the beginning of January 2007.

The EnviNOX® system at Hu-Chems Il and Hu-Chemsvés installed in February and March
2007 and the catalytic reduction process gb Ntarted in the end of March 2007.

Total emission reductions achieved in this monitgperiod:358,815tCO e



A.2.  Project Participants

>>
Name of Party involved Project par.t|C|pants Party'lnvolved
(as applicable) considered as
project participant
Republic of Korea (Host) CARBON CDM Kaorea Ltd. No
Federal Republic Germany RWE Power AG No

Project applicant, developer and sponsois CARBON CDM Korea Ltd. (furthermore called
“CARBON"). CARBON CDM KOREA Ltd. is registered undéhe laws of the Republic of Korea. The
company is a subsidiary of CARBON ProjektentwiclduambH, Austria, and RWE Power AG. It
represents a foreign direct investment under thieigo Investment Promotion Act (FIPA) of Korea.
CARBON Projektentwicklung GmbH was founded as atédhliability company located and registered
in Austria under Austrian law in order to develGpance and operate high quality JI/CDM Projects.
CARBON Projektentwicklung GmbH has vast experiewtb CDM-Project development in Africa,
Latin America and Asia and is specialized on thalgc N,O destruction in the tail gas of nitric acid
plants.

The RWE Group is one of Europe’s leading integratedtricity and gas companid®WE Power AG

is the continental power generation company withenRWE Group and Germany’s biggest power
producer. RWE Power has a diverse generation piorifecluding lignite, hard coal, nuclear energy,
gas and renewable sources such as hydro, windiam@dbs. RWE invests and participates actively in
projects under the Clean Development Mechanismlaimd Implementation. The RWE team combines
a track record in global commodities and emisstoading as well as risk management with broad
experience and a deep understanding of speciks mdherent in CDM and JI projects.

Host Country is the Republic of Korea The Republic of Korea ratified the Kyoto Protocol
November 2002. Subsequent to the registrationeoPtioject, Federal Republic Germany has been
added as a Party involved in the Project.

Focal point - The project participants agreed that CARBON CDMéL td. serves as focal point of
communication with the Executive Board and the URECSecretariat.

A.3.  Location of the project activity:

>>
Country: Republic of Korea

Province: Jeollanam-do

Town: Yeosu

GPS coordinates: N34.848686° E127.743198°



Address : 7-G
Phone
FAX B2-6

City, JeollaNamdo

Gwangju Namhae Expressway Busan

New Core{Dept. Store)

Suncheon
Haeryong-myeon

Yulehon Gengdan
Yeocheon Gongdan
Yeosu Airport

NamHae Chemical
Deagyang

KCC Yeocheon Plant

MamHae Chemical House for employees
Gongdan Gas Station
Yeodo Elementary School
Seokchang a
Sageori

Pa——
Guyeecheon Dundeok Samgeori Yeosu

The production site of
Hu-Chems is located in
Yeosu (southern coast of
the republic of Korea) in
the second biggest
industrial complex of
Korea consisting of oll,
petrochemical, chemical
and steel industry.
Hu-Chems is situated on
the shores of the Yellow
Sea. The company has
road and rail access as
well as a nearby ship
loading terminal.

A.4.  Technical description of the project

>>
General Introduction

Nitrous oxide (NO) is an unwanted, invisible and previously neglddiy-product of the manufacture
of nitric acid. It is formed alongside the mainsoled 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)

(1)

Simultaneously nitrous oxide (M), nitrogen (N) and water () are formed as well, in

accordance with the following equations:

ANH;+3Q — 2N, + 6 HO
4NH;+4Q — 2N,0+6 HO

(side reaction 1)
(side reaction 2)

(2)
®3)

NO yield mainly depends on pressure and temperaiuhe ammonia oxidation process and is

usually in a range of 95% to 97%.
2. NO is oxidised to nitrogen dioxide (NP

2NO+Q — 2 NG

(main reaction 2)

(4)

3. (According to the technical process) AbsorptiofNGl, in water to form nitric acid (HNE):

3 NGO, + HLO — 2 HNG; + NO
(NO is oxidised to N@according to main reaction 2)

(main reaction 3)

®)

! Ammonia is reacted with air on noble metal catalyshe oxidation section of nitric acid plantstri¢ oxide and

water are formed in this process according to bmva mentioned main equation.



Description of catalytic reduction process:

Although the term catalytic reduction nowadays &asore general definition in terms of the transfer
electrons, the following definition is sufficierdrfpresent purposes: catalytic reduction gdNvccurs
when reactions take place betwee®Nind other substances in contact with a catayst) that the
oxygen is removed from the,® molecule and forms one or more compounds witkratpecies. The
substance or substances that react with t remove oxygen are termed reducing agent. &rgén
reaction equation for the catalytic reduction gO\tan be given as:

NN,O+XRA- NN, +y; P(D)Q+Y, PG +....+2Q(1) +2Q(2) + ..... (6)
Where RA is a molecule of the reducing agent, P{1RD2)G; are the compound formed by reaction
with the oxygen of the O and Q(1), Q(2) represent further products ofakidation reaction, n, X,1y
Vo, Z1, 2, are the appropriate stoichiometric coefficients.

Equations reduction D with propane:

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

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

2CGHg+ 70, —-6 CO+8HO (9)
or
CHg+50—->3CO +4HO (10)

Description of catalytic decomposition process:

Catalytic decomposition of J® occurs when the J is split into its constituent elements by contact
with a catalyst. A catalyst is a material whichelecates the speed of the reaction without itseilfidp
transformed or consumed by the reaction.

Overall reaction:
2NO—- 2N, + O, (12)

The products of BbD decomposition are the substances that result desomposition reaction gdnd
0,).

Project Specific description:

Principles of the EnviNOX® process in plants Hu-@ikdl and Hu-Chems lII:

The EnviNOXx® process used in the Hu-Chems Il ililic 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 cmastituent is propane {8s). The reactions
take place over an iron zeolite catalyst bed. EmstNQ is reduced with ammonia according to such
reactions as:

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

Effectively almost all the NOx is removed. Sometdegion of NO also occurs.



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

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

Similar reactions take place between nitrous ogidle the small quantities of other hydrocarbons such
as butane (§,0) that are present in the commercial propane udgd.reduction by these reactions is
much more effective when N@ absent. A large proportion of the carbon modesthat is formed is
further oxidised to carbon dioxide over a secondi€Eat®-CO / CH catalyst installed in the

EnviNOX® reactor downstream of the first catalyst:

2C0 +Q —2CO (20)

All the above reactions are exothermic and causenpgerature rise over the EnviNOx® reactor.
Compared with the reduction in greenhouse gas @nisghieved by the destruction of®lthe
additional greenhouse gas emissions ff&@used by the use of hydrocarbons in the praess
insignificant but are monitored.

Principles of the EnviNOX® process Hu-Chems IV:

The EnviNOXx® process used in the Hu-Chems IV nadidid 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 temperaturevalabout 425°C. The reactions take place over
two iron zeolite catalyst beds.

In the first bed MO is catalytically decomposed into its elements:

2 N,O S2N, + O (21)

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

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

Some further destruction of, also occurs. All the above reactions are exotleeamd cause a
temperature rise over the EnviNOX® reactor. Thesoamption of ammonia corresponds to the
stoichiometric ratio given in the reaction equasiaiove and does not differ significantly from the
consumption of a conventional DeNOXx unit.

Technology employed by the project activity:

In this project, CARBON CDM Kaorea installed threeMNOXx® systems for catalytic reduction and
decomposition of NOx andJ® additionally to the equipment at the three niadéd manufacturing
plants. The project activity reduces the GHG enissi which would otherwise be released to the
atmosphere, if the project was not implemented. iffementation of the }D destruction project at
Hu-Chems Il and Hu-Chems Il involves that prop@employed as a reducing agent fgONemoval.

Location of the EnviNOX®-Systems:

Hu-Chems II: The new EnviNOXx® reactor (322-R-2@2)dcated between the existing SCR DeNOx
reactor (322-R-201) and the tail gas turbine (3220C-T2) which is the position with the highest tai
gas temperature in the nitric acid production pssa Hu-Chems Il.




Hu-Chems llI: The new EnviNOX® reactor (323-R-3@R)ocated between the existing SCR DeNOx
reactor (323-R-301) and the tail gas turbine (3230C-T2) of Hu-Chems lll which is the position with
the highest tail gas temperature in the nitric ge@buction process at Hu-Chems lIl.

Hu-Chems IV: The new EnviNOX® reactor (324-R-402)dcated upstream of the tail gas turbine
(324-C-401-T2) at the position with the highest gais temperature in the nitric acid production
process at Hu-Chems IV. The priorly operational SBRIOX reactor has been de-commissioned.

The following figures show the spatial extent o firoject boundary:

Project boundary Hu-Chems Il and Hu-Chems lli

N,O destruction facility installed in the tail gas of Hu-Chems Il and Hu-Chems lll nitric acid plants
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A.5.  Title, reference and version of the baselinend monitoring methodology applied to the
project activity:

>>

Applied Baseline methodology

AMO0028, Version 1: “Catalytic bD destruction in the tail gas of Nitric Acid Plahtsubmitted by
Carbon Projektentwicklung GmbH

Applied Monitoring methodology:
AMO0028, Version 1: “Catalytic bD destruction in the tail gas of Nitric Acid Plahtsubmitted by
Carbon Projektentwicklung GmbH

A.6. Registration date of the project activity:

>>
22/01/2007 (CDM Reference Number: 0765)

Title of the project activity according to the PD@atalytic NN O destruction project in the tail gas of
three Nitric Acid Plants at Hu-Chems Fine Chemicaip.”

Date of Completion of PDD: 22/07/2006 (PDD Versg)n

A.7.  Crediting period of the project activity and related information (start date and choice of
crediting period):

>>
Starting date of the first crediting period: 22007

End date of the first crediting period: 21/01/2014
Length of the first crediting period: 7 years @emble)

Dates regarding first crediting period were chanigench:
Expected starting date of first crediting period5/12/2006
Expected end date of first crediting period: 14202/3

A.8. Name of responsible person(s)/entity(ies):

>>
Responsible for completing the CDM-MR:

On behalf of CARBON CDM Korea Ltd.

Name Andreas Rammelmiiller Franz Zaiser

Position Project Manager Project Assistant

Email rammelmueller@carbon- | zaiser@carbon-
austria.com austria.com

Phone Number| +43 2734 322 70 +43 2734 322 70

Supervision:

CARBON Austria

Name Gerald Dunkel

Position CDM Director

Email dunkel@carbon-austria.com

Phone Number| +43 273432270




\ SECTION B. Implementation of the project activity |

\ B.1. Implementation status of the project activity |
>>
1. Project implementation status and operational stata

The project has been implemented and is operatpdrabe registered PDD with all physical features
(technology, project equipment, and monitoring aralering equipment) in place, monitoring is done
according to the applied methodology (AM0028v1) #ralmonitoring plan (as per the revision
approved by the CDM EB on 18/03/2010). The progesters three nitric acid plants (three EnviNOX®
systems, respectively) and the starting dates efatipn of the project activity for each of themila
were as follows:

e Hu-Chems nitric acid plant IIl: 26 March 2007

e Hu-Chems nitric acid plant Ill: 29 March 2007

e Hu-Chems nitric acid plant IV: 9 January 2007

2. Actual operation of the Project Activity during the covered monitoring period
Downtimes & Campaigns of the Nitric Acid Plants

During the below mentioned periods, the Nitric ABints were out of operation due to the given
reasons.

Downtimes of the nitric acid plants
Nitric Acid Plant downtimes
Downtime - Start | Downtime - End Downtime Reason
Plant Date Time Date Time Description
Il 14.10.2010| 15:00 16.10.2010; 03:00Ammonia supply shortage
Il 28.10.2010( 22:00 30.10.2010[ 18:00Catalyst exchange

Plant Date Time Date Time Description
Il |14.10.2010| 17:00 15.10.2010f 23:00Ammonia supply shortage
Il |29.10.2010| 02:00 30.10.2010, 05:00Scheduled Power stoppage / Maintenance
Il 19.11.2010| 00:00 19.11.2010; 06:00Air compressor maintenance
Il |24.11.2010| 04:00 25.11.2010 09:00Catalyst exchange
Il |06.12.2010| 21:00 07.12.2010[ 03:00Air compressore surge
ll |20.12.2010| 08:00 20.12.2010[ 18:00Air compressore surge
- |27.12.2010| 16:00 27.12.2010[ 23:00Air compressore surge

Plant Date Time Date Time Description
IV | 01.10.2010| 07:00 01.10.2010| 15:00Exchange of ammonia supply filter
IV | 14.10.2010| 19:00 16.10.2010; 08:00Ammonia supply shortage
IV |29.10.2010| 04:00 30.10.2010| 11:00Scheduled Power stoppage / Maintenance

Summary on catalyst gauze campaigns

Nitric Acid plant Hu-Chems I Hu-Chems llI Hu-Chems IV
Duration of campaign 1 Campaign start: Campaign start: Campaign start:
(=campaign operative at 21/07/2010 19/08/2010 04/05/2010
the beginning of the Campaign end: Campaign end: Campaign end:
monitoring period) 29/10/2010 24/11/2010 15/10/2010
Duration of campaign 2 Campaign start: Campaign start: Campaign start:
(applicable, if new 29/10/2010 24/11/2010 15/10/2010




campaign started during Campaign end: Campaign end: Campaign end:
monitoring period) Ongoing at the end of| Ongoing at the end of Ongoing at the end of
the Monitoring Period | the Monitoring Period| the Monitoring Period

The table above displays the starting dates andlatas of the ammonia oxidation catalyst gauze
campaigns of the nitric acid plants. Campaignd sthen new gauzes are installed and end, when the
gauzes are removed and new gauzes are installed aga

Downtimes of EnviNOx® Systems
During the below mentioned periods, the EnviNOx®&t8yns were out of operation due to the given
reasons. No Emission Reduction is claimed duriegetdowntimes.

Downtimes of the EnviNOx® Systems
EnviNOx® System downtimes
Downtime - Start | Downtime - End Downtime Reason
Plant Date Time Date Time Description
Il 14.10.2010| 09:00 16.10.2010, 05:00Shutdown of NA Plant (Supply shortage)
Il 28.10.2010( 16:00 31.10.2010] 12:00Shutdown of NA Plant (Catalyst exchange)

Plant Date Time Date Time Description
Il |14.10.2010| 11:00 16.10.2010f 00:00Shutdown of NA Plant (Supply shortage)

Shutdown of NA Plant (Power stoppage /
Maintenance)

il |28.10.2010| 20:0Q 30.10.2010; 07:00

Shutdown of NA Plant (Air compressor
maintenance)

Il |23.11.2010| 22:00 25.11.2010, 10:00Shutdown of NA Plant (Catalyst exchange)

Il |06.12.2010| 20:00 07.12.2010, 08:00Shutdown of NA Plant (Air compressor surge)
Il |20.12.2010| 08:00 20.12.2010, 20:00Shutdown of NA Plant (Air compressor surge)
N |27.12.2010| 16:00 28.12.2010, 02:00Shutdown of NA Plant (Air compressor surge)

i {19.11.2010| 00:00 19.11.2010; 09:00

Plant Date Time Date Time Description

Shutdown of NA Plant (Exchange of ammonia
supply filter)
IV | 14.10.2010| 18:00 16.10.2010 09:00Shutdown of NA Plant (Supply shortage)

Shutdown of NA Plant (Power stoppage /
Maintenance)

[V | 01.10.2010{ 07:00 01.10.2010; 16:00

IV |29.10.2010| 04:00 30.10.2010; 12:00

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.

EnviNOx® System at Nitric Acid Plant Hu-Chems Il

On the 25/10/2010, between 14:00 and 16:00, engiriemm Emerson Korea have performed
maintenance activities (as part of regularly schetiquarterly inspection check) in the analyser
system, which influenced measuring values of thet Bind the outlet analyser during this time (two
hours). During the mentioned period, the nitricdgaiant as well as the EnviNOx® system were in
normal operation and emission reductions have beegervatively determined as described in section
C - 4 (Systematic Measures) of this Monitoring Reprolly in line with the applied methodology and
the revised monitoring plan.



EnviNOx® System at Nitric Acid Plant Hu-Chems Il

The tail gas flow is measured by means of ventlbétmethod, whereas two independent and
redundant measurement sets (i.e. consisting adrdifitial pressure, pressure and temperature
transmitters) are installed.

On 01/10/2010, between 09:00 and 10:00, the pressamsmitter of the second tail gas measurement
(323-PT-3-3134) was exchanged, whereas the measohate flow was influenced during this time
(one hour). During the mentioned period, the niiged plant as well as the EnviNOx® system were in
normal operation and values from the normally wogkiredundant first tail gas flow measurement
were used for calculation of emission reductions.

On the 25/10/2010, between 14:00 and 16:00, engiriemm Emerson Korea have performed
maintenance activities (as part of regularly schetiquarterly inspection check) in the analyser
system, which influenced measuring values of thet sind the outlet analyser during this time (two
hours). During the mentioned period, the nitricdgaiant as well as the EnviNOx® system were in
normal operation and emission reductions have beegervatively determined as described in section
C - 4 (Systematic Measures) of this Monitoring Reprolly in line with the applied methodology and
the revised monitoring plan.

On 22/12/2010, between 15:00 and 16:00, engineens Hu-Chems have performed maintenance
activities for the impulse lines of the tail gasvil measurement transmitters, whereas the taillgas f
was not recorded during this time (one hour). Dyithre mentioned period, the nitric acid plant al we
as the EnviNOx® system were in normal operation@mdssion reductions have been conservatively
determined as described in section C - 4 (Systervdiasures) of this Monitoring Report, fully indin
with the applied methodology and the revised mainigpplan.

EnviNOx® System at Nitric Acid Plant Hu-Chems IV

On 19/10/2010 the actual ammonia flow rate to thenania oxidation reactor exceeded the historical
maximum ammonia flow rate to the ammonia oxidatiector. For this day, the baseline N20O
emissions (BE_N20,y,IV) were capped at conservdBC default values, fully in line with the
applied methodology and the revised monitoring plan

On the 31/10/2010, between 13:00 and 14:00, engiriemm Hu-Chems have performed maintenance
activities for the inlet analyser system, wherdwsactual inlet concentration at the EnviNOXx® syste
was not recorded during this time (one hour). Dyithre mentioned period, the nitric acid plant al we
as the EnviNOx® system were in normal operation@mdssion reductions have been conservatively
determined as described in section C - 4 (Systervdiasures) of this Monitoring Report, fully indin
with the applied methodology and the revised mainigpplan.

Calibration and Maintenance

The maintenance methods and procedures as wéléaslibration scheme for monitoring instruments
used for CDM Monitoring have been incorporated as pf the ISO 9001 procedures, and form an
integral part of the systems and procedures of HHERS. QA/QC of monitoring equipments is in full
compliance with the monitoring methodology andtienitoring plan of the registered PDD in its
present version (revision approved by the CDM ER.8f03/2010). Information on exchange of
instruments during the monitoring period is mentidminder section D — 2.

All measuring and analytical instruments are b&ialgorated as defined in the Approved Methodology
AMO0028v1 as well as the monitoring plan in its @etsversion (revision approved by the CDM EB on
18/03/2010) and according to the supplier recomragoiis (i.e. Emerson Process Management). As
pointed out in section C — 3, Carbon CDM Koreanasdated Emerson Process Management Korea
to execute additionaiegular calibration servicesandregular general maintenance service®
safeguard accuracy and availability of the monitgpiinstruments related to the CDM Project. Services
are adapted to the annual shut-down schedule dfittie acid plants, valid calibration records &df



relevant monitoring instruments are available aruhstted to the DOE for verification (Please also
see details section D — 2).

As further pointed out in section C — 3, Carbon CEibtea has contracted Emerson Process
Management Korea to execute monthly on-sigalth Checksand quarterly on-sitespection Visits.
System components, sampling system, analysers/nesasot devices and the automated monitoring
system required for the monitoring of the CDM puobjare covered by these contracts.

During the monitoring period, regular health chaokl inspection visit services, respectively, have
been conducted by Emerson Process Management Ko@eober 2010, November 2010 and
December 2010 and attest good condition and avidtjatf the system (i.e. Sampling system,
analysers as well as AMS hard- and software arad BltaV DCS System).

Records of conducted maintenance activities anergtbrformed services related to calibration and
maintenance are available and submitted to the O&erification.

3. Situations with impact on the applicability of themethodology

No such situations occurred during the covered todng period.

B.2.  Revision of the monitoring plan

>>
Upon a request by the CDM EB, a revision of the itooimg has been requested in November 2009
and has been approved by the CDM EB on the 18/@8/2Mereas monitoring of the project is done
according to the monitoring plan in this latestramed version. Please note that in case a refetence
the “monitoring plan” is made or it is mentionedtla monitoring activity is conducted according to
the “monitoring plan”, always the latest versiam, the revision approved by the CDM EB on the
18/03/2010 is considered to be the “monitoring flan

B.3. Request for deviation applied to this monitomg period |

>>
No deviation has applied to this monitoring period.

B.4. Notification or request of approval of changes |

>>
No notification or requeste of approval of chanfyem the project activity as described in the
registered CDM PDD applies to this monitoring pdras has been done in past monitoring periods.



SECTION C. Description of the monitoring system

1. Information flow

The instruments transmitters continuously providie-&20 mA analogue signal according to range and
units configured. These signals are transmittdfiaards (analogue input/output cards) and cadibct
by the DeltaV Processor. Resulting digital valuesraade available in the network to be further
processed (e.g. in controller blocks, calculatibotber variables) and are stored as 10 seconds raw
data in the protected continuous historian ser@éts).

Madifications of the Delta V, which are protecteddecurity levels by the supplier, are tracked by a
Version Control Tool.
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Line-Diagram including the location of the monitagiinstruments / Hu-Chems llI
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Line-Diagram including the location of the monitagiinstruments / Hu-Chems IV
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The reporting module of the DeltaV system autonadliigenerates aggregated daily reports
(separately for plants Hu-Chems Il, Hu-Chems Il &u-Chems IV) based on the stored raw data from
the continuous historian server. Daily reports aonfollowing kinds of data relevant for calculatiof
claimed emission reductions:

e Concentrations of pO at the inlet and outlet of the EnviNOx® systentsl_(N20,i /

CO_N20,i)
e Volume Flows (F_TG,i/ Q_HCy)
e Operating parameters of the nitric acid plant (TP.gg, A OR,d)



Relevant parameters as above (Concentrations, \éoklows, Operating parameters of the nitric acid
plant) are exported from the digitally availablélyleeports to excel sheets (separately for eaahtpl
for presentation of required parameters and cdionl@f baseline emissions (BE_y / BE_N20,y /
SE_N20, QI_N20,y), project emissions (/PE_y / PENNIPE_DF,y/ PE_HC,y/ HCE_Cy,
PE_N20,y), and emission reductions (ER_y) accortbrfgrmulae as required. Daily production of
nitric acid plant (P_HNO3,y) is obtained from Hu€dhs daily production reports and transferred to
these excel sheets, which are attacheinmex 2o this monitoring report.

Special clarification regarding parameters QI_N2anyg PE_N20.,y

Following the guidance by the CDM Issuance Teamiteel to the incompleteness in the first
information and reporting check of the monitoriregipd 12 (01/01/2010 to 31/03/2010), calculation of
the quantity of NO at the inlet of the destruction facility (Ql_N23®and NO not destroyed by the
destruction facility (PE_N20,y) is conducted dailfis calculation is based on recorded daily values
(presented in the DeltaV daily reports) of the waduflow (F_TG,i) as well as the concentrations
(CI_N20,i and CO_N20,i) so that formulae applied mnplemented in the excel booksnhex 2.
Formulae of calculation are shown in the spreadatedks for ease of assessment, whenever possible.
The values calculated in these files are usedl&ning emission reductions.

Furthermore, for proving compliance of the monitgrivith AM0028v1 and the monitoring plan,
additional excel sheeté&finex 3 have been attached, including calculated parasbtsed on a 10
second interval (i.e. M_i). Those daily values vitilk calculation basis of 10 seconds (QI_N20,y and
PE_N20,y ) are obtained from daily DeltaV repond axported to the excel sheéibe values
calculated in these files are not used for claimémgission reductions and shall be considered as
additional documentation.

The above description applies to all plants (Hut@sd, Hu-Chems Il and Hu-Chems V).

Information flow diagram
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This approach and the implemented formulas in tekaD/ system fully comply with the approved
Monitoring Methodology AM0028 Version 1 “Catalyti,O destruction in the tail gas of Nitric Acid
Plants”, the registered PDD and the Monitoring Rlarits present version as approved on 18/03/2010
by the CDM EB), considering additional guidancetiy CDM Issuance Team.



2. Roles and responsibilities of personnel

Project Operator is Hu-Chems Fine Chemical Corpl-GHEMS). HU-CHEMS operates several
production units which produce fine chemical praduelU-CHEMS is ISO 9001 and 14001 certified
and received the Korean safety and health manadesystem certificate (KGS18001 &
OHSAS18001). The company has received the Graneé BfiKorea Valuable Management Award in
2005, the President of Korea’'s medal in an Eneayr§) Promote Contest as well as the Korean
Marketing Best Award (KMAC) in 2004 as well as atlagvards.

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

Carbon CDM Korea is responsible for reporting aiadander the CDM Project. In terms of performing
general supervision and cross-checks of monitaimdjreporting data Carbon Austria supports Carbon
CDM Kaorea. Furthermore, Carbon Austria assists @a®DM Korea in preparing the CDM-MR and
provides additional double-checking of data andrmation. Carbon Austria gives their final approval
on the supporting documents as well as the CDM-Mfile submitting to the respective DOE for
verification.

Hu-Chems Organisational & Responsibility Diagram

Head Office
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K.D. Jung
CED
Hu-Chems Plant Project
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Department Nitrate Team Team
B.C.Im H.G. Park S.H. Bae
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General Manager
J.H. Kim $.G. Kim S.H. Kyuns
J. H. Roh Assistant Chief Clerk EngmeﬁggManager
Manager
Shift A | ‘ Shift B ‘ ‘ Shift € ‘ | Shift D

J. G. Shin W, J. Kim T. H. Seo 5. N. Kim
Shift Leader Shift Leader Shift Leader Shift Leader



CDM Project: Involved entities & Project responkttas

Hu-Chems Carbon COM Korea & Carbon Austria
Project Operation COM Coordination
Regular Maintenance Wonitoring
QA0 Supervision
Monitoring Repaorting
Involved people S.H. Kim Ferdinand Heilig
(refer to Hu-Cherms Crganisational Managing Director Managing Director
& Responsibility Diagram) D.H. Kim Thormas Guiden
Manager / Section Chief Managing Director
Gerald Dunkel
CDM Director
Andreas Rarmmelmiiller
Proiect Manager
Franz Zaiser
Project Assistant
UHDE GmbH Emerson Process Emerson Process

Supervision
Troubleshooting

Michael Groves
Process Engineer

Management Korea

External Inspection
External Maintenance
Troubleshooting

Analytical Division
Delta¥ Division

Management
Germany

Supervision
Guardian Support

Analytical Division
Detta¥ Division

Instrumentation Division

3. Back up plans / Emergency procedures for monitoringystem

Back Up Plans for measuring systems / Periodicallgbservation of the automated monitoring
system

EnviNOXx® — Automatic DCS system:

The EnviNOx® systems are designed for automaticadjmn, 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 automaticallyddga 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 be analysed and evaluated.

Malfunction of system components is indicated andperator console in the control room as an alarm.
Occurrence of such an alarm requires the operatonhediately take measures to remedy the
problem. This is done by informing Hu-Chems instemtndepartment and Carbon CDM Korea. It is
then deciding whether the problem can be fixed idiately by themselves, or whether external
support from Emerson Korea/Emerson Germany/Uhdeqgired.

Back Up — Regular on-site inspection:

In addition to the automatic error indication by #utomatic DCS system, the project operator Hu-
Chems is carrying out visuah-site analyser cabinet inspectionas well as related installations on a
shift basis (3 times daily). Relevant data reldatethe analysers and sampling system are loggeleon
ISO Document HCSEF-448-1 “CDM Analyzer/Reactor Ghkist”. Actions are defined in case of
abnormal observations.

Further, Hu-Chems is carrying ouvigual on-site check of the EnviNOx® reactor and thgas line
as well as related installations once per day.\Reledata are logged on the ISO Document HCSEF-
448-1 “CDM Analyzer/Reactor Check List”. Actionseaefined in case of abnormal observations.

Back Up — System support & Preventive maintenabedtaV

The DeltaV automatic measuring system (AMS) usegblfant operation & CDM Monitoring was
designed by the company Emerson, the overall seipplicomponents related to the monitoring
system.




In order to ensure maximum availability of the B¥Mtautomatic measuring system and to prevent
deficient handling of data, Carbon CDM Korea hastaxted Emerson Process Management Korea to
executemonthly on-siteHealth Checksandquarterly on-sitelnspection Visits. Furthermore 24

hours emergency servicand the24 hours DeltaV Guardian Supportare covered by the contract.
The contracted services comprise error diagnostiessures for system stability, updates as well as
preventive maintenance for the DeltaV System aladaé technical components. The contract was
coming into force after the start-up period of gneject activity. Health check reports and inspmtti

visit reports are available and submitted to theE¥@r verification.

Back Up — Support & Preventive maintenance: Envi®cBystem/Analysers,Instruments

The instruments for CDM Monitoring (i.e. Samplingsgeem and the continuously measuring non-
dispersive-infrared (NDIR) analysers used fe©OMNletection as well as further instruments) were
designed and supplied by the company Emerson Rrddasagement, the general supplier of
components related to the monitoring system.

In order to enable high levels of availability aaaturacy of instruments, Carbon CDM Korea has
contracted Emerson Process Management Korea totexaonthly on-siteHealth Checksand
quarterly on-sitelnspection Visits. Furthermore 24 hours emergency service covered by the
contract. The contracted regular, services comeris® diagnostics of analysers, component updates
of the analysers and the sampling system, in-deggiections of analysers and the sampling system as
well as preventive maintenance services for théyaess, the sampling system and technical
components/instruments of the CDM Monitoring Systé&ime contract was coming into force after the
start-up period of the project activity. Exceptimendling for CDM Monitoring Instruments is covered
by the 24 hours emergency service with guaranteed-term on-site availability of Emerson experts.
Health check reports and inspection visit repomtsavailable and submitted to the DOE for
verification.

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

Back Up — Calibration and General Maintenancerumsénts

In order to safeguard availability and accuracinefruments, Carbon CDM Korea has mandated
Emerson Process Management Korea to exeegtdar calibration servicesandregular general
maintenance servicesor all related monitoring instruments on a regllasis (adapted to the annual
shut-down and maintenance schedule of the nititt @ants). The service inter alia consists, beside
calibrations, of hardware and connection mainteaascwell as software checks and error diagnostics.
Service reports of performed services and calibnatecords are submitted to the DOE for verifiatio

Back Up — On-site spare part stock:

As further important contribution to the availatyilof the monitoring system (e.g. in the event of
failure of the measuring equipment), Hu-Chems stareomprehensive range of spare parts at the
project site. The types and amount of stored spars meet the recommendations of the supplier. The
majority of spare part types are re-purchased aftesumption, some other spare part types are re-
purchased after their stock has reached a defamder level, in both cases Hu-Chems is followhngy t
recommendation of the supplier.

The spare part stock includes inter alia filtemsdats, valves and pressure controllers for the Eamp
handling system and filter elements, analysis ¢eligcial part for analyzers), flow sensors andesalv
electrical parts for the analyzers. An overviewaeailable parts is made available to the DOE for
verification.

Back Up — Certified standard gases

Pressure levels of standard gases used for thiarggutomatic calibration of the inlet and outlet
analysers are constantly monitored during the ergui-site inspection. Spare bottles of test gases
purchased in proper time. Specifications and deatibn of test gases are made available to the DOE
for verification.




Back Up — Procedures:

In addition to the quality control and quality assice procedures according to the Hu-Chems quality
management system and in order to avoid possibileda of the automated monitoring system,
procedures are implemented for the project actiVibe approach by Carbon CDM Korea was to
ensure immediate response to such special evetits Bystem.

The following table summarizes the periodical olsatons of the AMS.

Periodical observation of the AMS

Organization Action Frequency Output
DeltaVv Events & Alarm List Continuously Txt-fileExcel files
Hu-Chems Shift Inspection 3 times per day ProtaXiodck List
Hu-Chems Daily Inspection Daily Protocol/Check List
Emerson Process Health check of AMS | Monthly Health Check Report
Management Korea System (Hardware &
(EPMK) Software)
EPMK Health Check of Monthly Health Check Report
Sampling & Analyser
system
EPMK Inspection check of Quarterly Inspection Check
AMS System Report
(Hardware & Software)
EPMK Inspection check of Quarterly Inspection Check
Sampling & Analyser Report
system
EPMK General Maintenance &Regularly, adopted to | Service Reports &
Calibration Service of | annual shut-down Calibration records
instruments schedule of plants
UHDE Supervision Continuously Plausibility Check

All resulting documents are analysed and evalubyedarbon CDM Korea under supervision of
Carbon Austria. In case of any upcoming problerfaibure of the EnviNOx® system and/or the
automated monitoring system Carbon CDM Korea imuatedlf takes measure to remedy the problem.
The provider of the automated monitoring systemwvisilable 24 hours a day via Hotline. Furthermore
Emerson Korea is committed to be onsite within @drk.

4. Systematic measures for QA for monitoring data dumg AMS down times

In order to ensure data quality, back up plans ébewe) are in place. In case of (scheduled or
unscheduled) AMS down times (or parts thereof, agchnalysers, etc.), demonstration of normal plant
operation and estimation of emission reductionsarglucted according to the methodology and the
revised monitoring plan. The procedure how to dritee the Emissions Reductions during such AMS
down times and to ensure suitability and consergatiss is a multi-step approach. Related data and
documents are provided to the DOE for verificatibapplicable in the covered monitoring period:

(1) Demonstration, that Nitric Acid plant is under naimperation
Suitable operating parameters are provided, inrdmdemonstrate that the nitric acid plant is
operating under normal conditions.

(2) Demonstration, that EnviN@® system is under normal operation
Suitable operating parameters are provided, inrduddemonstrate that the Envid® system is
operating under normal conditions.




®3)

(4)

®)

Correlation method

The systematic estimation of a missing parameteased on correlation methods applying
available relevant parameters historically maxignatirrelating with the missing parameter (e.g.
efficiency of the EnviNQ® system; the flow of BD reducing agent to the reactor; the tail gas
volume flow, NO concentration etc.).

Conservativeness check

Additional conservativeness is ensured by congiddiiniting values when determining the
missing parameter. Such are based upon an obseryaiiod of operation 24 hours prior and 24
hours after the AMS downtime. Project emission petgrs are limited to the observed
maximum value in the observation period (and carfalbbelow this value), baseline emission
parameters are limited to the observed minimumevaiuithe observation period (and can not rise
above this value), if missing parameter is fullyintitable either to baseline (e.g. inlet
concentration) or project emissions (e.g. outleicemtration, hydrocarbon input). In case a
missing parameters influences both, baseline amj@giremissions at the same time (e.g. tail gas
flow), the more conservative approach is applies (eading to least emission reductions during
the event period). Given a positive outcome of $18@nd step (2), a 24 hours cycle duly
represents regular operation and values are dempessentative.

Recalculation

Determination of emission reductions for hours dgrAMS downtimes is based on the result of
step (3) and step (4) in a conservative way.

This multi-step approach guarantees a conservastmnation of Emissions Reductions during AMS
downtimes.



SECTION D. Data and parameters

D.1.

Data and parameters determined at registratio and not monitored during the
monitoring period, including default values and fators

Data and parameters NOT MONITORED during monitoring period which are relevant for all

three plants (Hu-Chems Il, Hu-chems Ill and Hu-Chens 1V)

Data / Parameter: GWP_N20

Data unit: tCO.e/tN;O

Description: Global warming potential ot®
Source of data used: According to the PDD / AMO28
Value(s) : 310 tCOe/tN,O

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline and project emission calculations

Additional comment:

Data / Parameter:

IPCC default emission factor

Data unit: tNL,O/tHNG;

Description: IPCC default emission factor
Source of data used: According to the PDD / AM0O28
Value(s) : 4.05*10° tN,O/tHNO 4

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculation

Additional comment:

Data and parameters NOT MONITORED during the monitoring period which are specifically

relevant for plant Hu-Chems |l

Data / Parameter: EF_HC,II

Data unit: tCO/t

Description: Hydrocarbon Cmission factor Hu-Chems Il
Source of data used: According to the PDD

Value(s) : 3.0 tCOM

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Additional comment:

In Hu-Chems I, propanelffg) is used as hydrocarbon. The
hydrocarbon C@emission factor is given by the molecular weights
and the chemical reaction when hydrocarbons areected

(3 tCOY/tCsHs).

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

Source of data used:

Value is not monitored, atstmnservative option according to the
methodology (complete conversion of hydrocarbowgBne) to C¢)




is applied per default.

Value(s) :

100%

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Additional comment:

Applied assumption of full camgion (OXID_HC,II = 100%) of
hydrocarbon (Propane) to G{@ads to maximum project emissions
theoretically possible from this source in the esiois reduction
calculation (Conservative approach).

Data / Parameter: Type HC,II

Data unit: -

Description: Type of hydrocarbon used in Hu-Chems |
Source of data used: According to the PDD

Value(s) : Propane

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Additional comment:

The EnviNOXx® system in Hu-Chdlinsas been designed to be
operated with Propane as reducing agent.

Data / Parameter: P_HNO3,hist,lI

Data unit: t

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

Value(s) : 116,800t

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline and project emission calculations

Additional comment:

Data / Parameter: T g,histll
Data unit: °C
Description: Historical operating temperature ranfthe ammonia oxidation

reactor Hu-Chems Il

Source of data used:

According to PDD

Value(s) :

880 —-910 °C

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Additional comment:

Data / Parameter: P_g,hist,ll
Data unit: Pa
Description: Historical operating pressure rangthefammonia oxidation reactor

Hu-Chems Il

Source of data used:

According to PDD

Value(s) :

5.0*10° to 9.8*10 Pa (equivalent 5.0 to 9.8 barg)

Indicate what the data are
used for (Baseline/ Project/

Baseline emission calculations




G_sup,hist,ll

Historical supplier of the ammoniadadion catalyst Hu-Chems I

According to PDD

Johnson Mattheyand/or Umicore

Baseline emission calculations

G com,hist,lI

%

Historical composition of the ammoonidadation catalyst Hu-Chems

According to PDD

90% Pt
5% Rh
5% Pd

Baseline emission calculations

A_OR,hist,lI

tNHs/day

Max. historical ammonia flow rate lheetammonia oxidation reactor
Hu-Chems Il

According to PDD

91.82 tNHy/day

Baseline emission calculations




Data and parameters NOT MONITORED during the monitoring period which are specifically

relevant for plant Hu-Chems Il

Data / Parameter: EF_HC,IlI

Data unit: tCO/t

Description: Hydrocarbon Cmission factor Hu-Chems
Source of data used: According to the PDD

Value(s) : 3.0 tCOJM

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Additional comment:

In Hu-Chems lll, propanesk) is used as hydrocarbon. The
hydrocarbon C@emission factor is given by the molecular weights
and the chemical reaction when hydrocarbons areected

(3 tCO/tCsHs).

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

Source of data used:

Value is not monitored, atstmnservative option according to the
methodology (complete conversion of hydrocarbowgBne) to C¢)
is applied per default.

Value(s) :

100%

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Additional comment:

Applied assumption of full camgion (OXID_HC,IIl = 100%) of
hydrocarbon (Propane) to G{@ads to maximum project emissions
theoretically possible from this source in the esiois reduction
calculation (Conservative approach).

Data / Parameter: Type HC, I

Data unit: -

Description: Type of hydrocarbon used in Hu-Chelins |
Source of data used: According to the PDD

Value(s) : Propane

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Additional comment:

The EnviNOXx® system in Hu-Chédithdias been designed to be
operated with Propane as reducing agent.

Data / Parameter: P_HNO3,hist,llI

Data unit: t

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

Value(s) : 116,800t

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline and project emission calculations




| Additional comment:

Data / Parameter: T g,hist Il
Data unit: °C
Description: Historical operating temperature ranfthe ammonia oxidation

reactor Hu-Chems lll

Source of data used:

According to PDD

Value(s) :

880 - 910 °C

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Additional comment:

Data / Parameter: P_g,hist,ll
Data unit: Pa
Description: Historical operating pressure rangthefammonia oxidation reactor

Hu-Chems Il

Source of data used:

According to PDD

Value(s) :

5.0*10° to 9.8*10 Pa (equivalent 5.0 to 9.8 barg)

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Additional comment:

Data / Parameter: G_sup,hist Il

Data unit: -

Description: Historical supplier of the ammoniadedion catalyst Hu-Chems llI
Source of data used: According to PDD

Value(s) : Johnson Matthey and/or Umicore

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Additional comment:

Data / Parameter: G_com,hist,llI
Data unit: %
Description: Historical composition of the ammoaoiadation catalyst Hu-Chems

Source of data used:

According to PDD

Value(s) :

90% Pt
5% Rh
5% Pd

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Additional comment:

Data / Parameter:

A_OR,hist,llI

Data unit;

tNHs/day

Description:

Max. historical ammonia flow rate heetammonia oxidation reactor




Hu-Chems Il

According to PDD

92.57 tNHy/day

Baseline emission calculations




Data and parameters NOT MONITORED during the monitoring period which are specifically

relevant for plant Hu-Chems IV

Data / Parameter: P_HNO3,hist,IV

Data unit: t

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

Value(s) : 467,200 t

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline and project emission calculations

Additional comment:

Data / Parameter: T g,hist, IV
Data unit: °C
Description: Historical operating temperature ranfthe ammonia oxidation

reactor Hu-Chems IV

Source of data used:

According to PDD

Value(s) :

860 — 910 °C

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Additional comment:

Data / Parameter: P g,hist, IV
Data unit: Pa
Description: Historical operating pressure rangthefammonia oxidation reactor

Hu-Chems IV

Source of data used:

According to PDD

Value(s) :

2.2*10° to 4.4*10 Pa (equivalent 2.2 to 4.4 barg)

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Additional comment:

Data / Parameter: G_sup,hist, IV

Data unit: -

Description: Historical supplier of the ammoniadadion catalyst Hu-Chems IV
Source of data used: According to PDD

Value(s) : Johnson Mattheyand/or Umicore

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Additional comment:

Data / Parameter: G_com,hist,IV
Data unit: %
Description: Historical composition of the ammoaoiadation catalyst Hu-Chems

v

Source of data used:

According to PDD




95% Pt
5% Rh
and / or
92% Pt
8% Rh

Baseline emission calculations

A_OR,hist,IV

tNHs/day

Max. historical ammonia flow rate leetammonia oxidation reactor
Hu-Chems IV

According to PDD

355.50 tNHy/day

Baseline emission calculations




| D.2.

Data and parameters monitored

“Annual” or “Yearly” is sometimes mentioned as tecording frequency”, as it is defined in the
methodology (AM0028v1) and the Monitoring Plan anelaning the respective parameter during or
related to a year “y”. It shall be considered, tiatnual”, “Yearly” and the year “y” is understoas

the monitoring period covered by this report (012000 to 31/12/2010), unless otherwise described in

a table.

Data and parameters MONITORED during monitoring period which are jointly relevant for all

three plants (Hu-Chems Il, Hu-chems Ill and Hu-Chens 1V)

/Default:

Data / Parameter: BE vy

Data unit: tCOe

Description: Baseline emissions
Measured /Calculated Calculated

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

367,165 tCQe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1 / Moning Plan. An
excel book containing the calculation and a desonof the applied
formulae is attached @mnnex 2o this Monitoring Report.

QA/QC procedures applied

/Default:

Data / Parameter: PE y

Data unit: tCOe

Description: Project emissions
Measured /Calculated Calculated

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

8,350 tCQe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission

Project emission calculations




calculations)

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1 / Moning Plan. An
excel book containing the calculation and a desonof the applied
formulae is attached @mnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: PE ND,y

Data unit: tCOe

Description: Project emissions from®Inot destroyed
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

7,877 tCOe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1 / Moning Plan. An
excel book containing the calculation and a desonof the applied
formulae is attached @mnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: PE DF,y

Data unit: tCOe

Description: Project emissions from destructioriliigc
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

473 1COe

Indicate what the data are

Project emission calicns




used for (Baseline/ Project/
Leakage emission
calculations)

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1 / Moning Plan. An
excel book containing the calculation and a desonof the applied
formulae is attached @mnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: REG_NOXx

Data unit: tNOx/m?3

Description: National regulation on N®missions
Measured /Calculated Calculated

/Default:

Source of data:

National regulations, Ministry @ivitonment

Value(s) of monitored
parameter:

Provided as 200 ppmv (equivalent to 4.1*I10tNOx / Nm3)

The clean air conservation act (year 1990) limi@xNmissions at
nitric acid plants at 200 ppmv (equivalent to 4@*INOx / Nmg3).
NO, emissions are measured at the outlet of the Enx@N&ystems.
The continuous measurement of the,dOncentration reports the
following average concentrations over the moniweriod.

e Hu-Chems Il: 5.6 ppmv (equivalent to 0.11*1NOx / Nm3 )

e Hu-Chems lIl: 3.1 ppmv (equivalent to 0.06*1INOx / Nm3)

e Hu-Chems IV: 23.9 ppmv (equivalent to 0.49¥1NOx / Nm3)

Hence, emissions of NOx are well below the allovweits.

Indicate what the data are
used for (Baseline/Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Date of regulation

Calculation method (if
applicable):

QA/QC procedures applied

Data / Parameter: QR_N20,y
Data unit: tN,O
Description: Regulation onX emissions (Regulation I: annual quantityON

limited)




Measured /Calculated
/Default:

Calculated

Source of data:

National legislation

Value(s) of monitored
parameter:

Actual no such regulations on® emissions are in place, therefoe
limit is applicable

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Date of regulation

Calculation method (if
applicable):

QA/QC procedures applied

Data / Parameter: RSE_N20.,y
Data unit: tN,O/t HNO;
Description: Regulation onJ® emissions (Regulation II: & emissions per unit

of nitric acid)

Measured /Calculated
/Default:

Calculated

Source of data:

National legislation

Value(s) of monitored
parameter:

Actual no such regulations on® emissions are in place, therefoe
limit is applicable

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Date of regulation

Calculation method (if
applicable):

QA/QC procedures applied

Data / Parameter: CR_N20
Data unit: tN,O/n?’
Description: Regulation onJ® emissions (Regulation Ill: 0 concentration in

tail gas limited)

Measured /Calculated
/Default:

Calculated

Source of data:

National legislation

Value(s) of monitored

Actual no such regulations on® emissions are in place, therefoe




limit is applicable
Baseline emission calculations

Measuring: Not applicable
Reading: Not applicable
Recording: Date of regulation

LE vy
tCOe
Leakage emissions

According to AM0028v1, leakage emissions have le@tuded in the
PDD, as tail gas turbines are installed in all tdahencevalue is
zero.

Consequently, parameters usually required by famidr calculating
leakage emissions are not applicable and not nmeito
Leakage emission calculations




Data and parameters MONITORED during monitoring period which are specifically relevant for

plant Hu-Chems Il

Data / Parameter: BE v,ll

Data unit: tCOe

Description: Baseline emissions Hu-Chems I
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

106,661 tCQe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: PE vy,ll

Data unit: tCOe

Description: Project emissions Hu-Chems I
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

3,017 tCQe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable




Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: PE ND,y,ll
Data unit: tCOe
Description: Project emissions from®lnot destroyed Hu-Chems Il

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

2,782 1CQe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: PE DF,y,ll
Data unit: tCOe
Description: Project emissions from destructionliigcHu-Chems Il

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

235tCOe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration




frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: PE N20,y,ll

Data unit: tN,O

Description: NO not destroyed by facility Hu-Chems lI
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

8.973 tNO

An excel book containing recorded daily values €étbidays covered
by this monitoring period), is attachedAasnex 2o this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Daily

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

Furthermore, please refer to thigecial clarification regarding
parameters QlI_N20,y and PE_N2@yyderSection C — 1
(Information Flow)of this monitoring report.

QA/QC procedures applied

Data / Parameter: F TG,ill
Data unit: Nm3/h
Description: Volume flow tail gas at,® destruction facility Hu-Chems I

Measured /Calculated
/Default:

Measured

Source of data:

Flow meter (Please refer to manigoequipment below; Flow
metering system automatically records volume flajusted to
standard temperature and pressure)




Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

84,693,205 Nm3
(40,407 Nm3/h)

(Standard temperature: 273.15K, standard pres$ie3.25 hPa)
An excel book containing recorded daily values €éthidays covered

by this monitoring period), is attachedAsnex 2to this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline and project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Venturi tube, designed and manufactured in accaarith ISO
5167-4:2003

Meter location: Located in the tail gas line, doweam of the
EnviNO® reactor (322-R-202). Please refer als&#émtion C — 1
(Line diagram)of this Monitoring Report.

322-FT-2-5130B/5184B

Type: Differential pressure transmitters

Accuracy class: + 0.1% of span

Serial numbers: 01990156/01990157

Calibration frequency: 24 months

Date of last calibration: 15/06/2010 (Validity: 06/2012)

322-TT-2-1136/1137

Type: Temperature transmitters

Accuracy class: + 0.15% of span

Serial numbers: 01990158/01990159

Calibration frequency: 24 months

Date of last calibration: 15/06/2010 (Validity: 06/2012)

322-PT-2-3133/3134

Type: Pressure transmitters

Accuracy class: + 0.1% of span

Serial numbers: 5435394/5435395

Calibration frequency: 24 months

Date of last calibration: 15/06/2010 (Validity: 06/2012)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the nédid plant (please
refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency

[72)




procedures for monitoring systeshthis Monitoring Report and
respective subiterBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Plausibility check of measured values is regulddye with recorded
values of the redundantly installed instruments.

Data / Parameter: CO_N20,i,ll
Data unit: tN,O/ Nm3
Description: NO concentration at destruction facility outlet Hheins I

Measured /Calculated
/Default:

Measured

Source of data:

Non-dispersive infrared (NDIR) pmo¢try analyser

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

1.06*10" tN,O/ Nm3
(Standard temperature: 273.15K, standard pres$ie3.25 hPa)
An excel book containing recorded daily values €étbidays covered

by this monitoring period), is attachedAsnex 2to this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Sample take-off is located in thié gas line,
downstream of the EnviNg@® reactor (322-R-202), and leads (via
sample gas line) to the locked analyser housedbfed closely to the
EnviNOXx® reactor of Hu-Chems plant Il), where arsaiys and
standard gases for calibrations are installed.selegfer also to
Section C — 1 (Line diagranof this Monitoring Report.

322-AT-2-0127

Type: NDIR Analyzer

Accuracy class: +1% (zero/span)

Serial number: 990861497812

Calibration frequency:

Zero calibration daily (automatically)

Span calibration every two days (automatically)

Third party analyser certification frequency by govnental Korean
Testing Laboratory (KTL): 24 months

Date of last certification: 12/05/2010 (Validityl/D5/2012)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO

[72)




9001 procedures of HU-CHEMS.

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenrBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Accuracy-safeguarding instructions from Emersorcese
Management, the manufacturer of the equipmentiectli@ regular
self-calibration and quality of used standard gaaesfollowed.
The analyzers need a calibration on a regular bakis adjustment
procedure is done automatically and can be trigharanually from
the operating console or automatically on a ting@Zero
calibration: daily, span calibration: every two dpy

Certified (Certificates confirming stability of stdard gas during
monitoring period and 1% uncertainty) standard gase used for self
calibration.

Sample line testing is done annually by applyingifted standard gas
at the beginning of the sample line. Latest testeen conducted on
16/06/2010, with positive results.

Emerson Process Management Korea has been mamolatsaduct
monthly analyser health checks and quarterly ingmechecks to
ensure good instrument condition. Extended gemaaditenance
service by Emerson Process Management Germanyeleas b
conducted in January 2010.

Plausibility check is regularly done with laboratgas
chromatography analysis.

Data / Parameter: M il

Data unit: H

Description: Measuring Interval Hu-Chems Il
Measured /Calculated Measured

/Default:

Source of data:

Data management system (DeltaV)

Value(s) of monitored
parameter:

10 sec

Readings/Calculations of relevant parameters ane da a 10 second
basis. Please also refer to #pecial clarification regarding
parameters Ql_N20,y and PE_N2@yyderSection C — 1
(Information Flow)of this monitoring report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline and project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration

Time stamps are generated by the DeltaV systenchsgnized by a
GPS clock.




frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously ()0 Concentrations and tail gas flow)
Reading: Every 10 seconds,(DIConcentration and tail gas flow)
Recording: Daily (MO Concentration and tail gas flow)

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS.

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Emerson Process Management Korea has been mamolataduct
monthly DeltaV-System health checks and quartedpéction checks
to ensure good system condition and to conductaegystem
updates.

[72)

Data / Parameter: PE NH3,y,llI
Data unit: tCOe
Description: Emissions from ammonia use in desiondiacility Hu-Chems I

Measured /Calculated
/Default:

Source of data:

Value(s) of monitored
parameter:

Emissions from this source have been excludedarPthD, as an SCH
DeNOXx unit has already been installed prior toptagect activity,
hencevalue is zero

Consequently, parameters usually required by faamtdr calculating
emissions from ammonia use in the destructionifgate not
applicable and not monitored.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Calculation method (if
applicable):

QA/QC procedures applied

Data / Parameter:

PE_HCy, Il

Data unit;

tCOe




Description:

Emissions from hydrocarbon use inmesion facility Hu-Chems I

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

235tCOe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: HCE Cy,ll

Data unit: tCOe

Description: Converted hydrocarbon emissions HurGhk
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

235tCOe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached a#nnex 2o this Monitoring Report.




| QA/QC procedures applied]

Data / Parameter: HCE_NC,y,lI
Data unit: tCOe
Description: Non-converted methane emissions Hur@hie

Measured /Calculated
/Default:

Source of data:

Value(s) of monitored
parameter:

Propane (no methane) is used as hydrocarbon, aheeis zero

Consequently, parameters usually required by faamidr calculating
non-converted methane emissions are not applicadzanot
monitored.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Calculation method (if
applicable):

QA/QC procedures applied

Data / Parameter: Q HCy,lI
Data unit: Nm3
Description: Hydrocarbon input (propane as redueiggnt) Hu-Chems |l

Measured /Calculated
/Default:

Measured

Source of data:

Measuring device (please referdaitdring equipment below; Flow
metering system automatically records volume flajusted to
standard temperature and pressure)

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

39,119 Nm3
(Standard temperature: 273.15K, standard pres$ie3.25 hPa)
An excel book containing recorded daily values €étbidays covered

by this monitoring period), is attachedAasnex 2o this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last

Meter location: Located in the propane gas linstigam of the
EnviNO® reactor (322-R-202). Please refer als&sémtion C — 1
(Line diagram)of this Monitoring Report.




calibration, validity)

322-FT-2-5121

Type: Coriolis flow meter

Accuracy class: + 0.35%

Serial number: 14126211

Calibration frequency: 60 months

Date of last calibration: 16/02/2009 (Validity: 02/2014)

322-TT-2-1119

Type: Temperature transmitter

Accuracy class: + 0.15% of span

Serial number: 01545263

Calibration frequency: 48 months

Date of last calibration: 15/06/2010 (Validity: 06/2014)

322-PT-2-3118

Type: Pressure transmitter

Accuracy class: + 0.1% of span

Serial number: 5239384

Calibration frequency: 48 months

Date of last calibration: 15/06/2010 (Validity: 06/2014)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the naéid plant (please
refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

[72)

Data / Parameter: p_HCII
Data unit: t/ Nm3
Description: Hydrocarbon density Hu-Chems I
Measured /Calculated Default

/Default:

Source of data:

Default value / Certificate hydrboca supplier

Value(s) of monitored
parameter:

2.00%10° t/Nm3
(Standard temperature: 273.15K, standard pres$e3.25 hPa)

For calculation of project emissions, a consergatiydrocarbon
density value of 2.00*Idt/Nm3 is applied (as traceable in the exce
books,Annex 2. According to information available from supplier
certificates, actual density of the delivered hydinbon is below the
applied density of 2.00*1Ht/Nm? for all loads of hydrocarbon




delivered. Thus, applied density is conservative.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Composition of the delivered hydrocarbon is measibsethe supplier
and provided on the specific certificates for edelivered load of
hydrocarbon. Based on measured composition avaifadain the
hydrocarbon certificate, the actual hydrocarborsigris calculated
and compared with the applied default value.

Measuring/ Reading/
Recording frequency:

Measuring, Reading and Recording frequency foattygied density
are not applicable, as a conservative default vislused. However,
actual density of delivered load of hydrocarbonadkulated wheneve
a new load of hydrocarbon (and a respective ceatif)) is delivered,
which usually happens once per month.

r

Calculation method (if
applicable):

QA/QC procedures applied

Data / Parameter: P _HNO3y,lI

Data unit: tHNO;

Description: Plant output of HNHU-Chems |
Measured /Calculated Measured

/Default:

Source of data:

Production reports

The nitric acid produced (recorded as 100% nitcid)ais determined
from the volume flow continuously measured withaf meter. The

hourly volume flow rate is available in the Hu-CheRine Chemical

distributed control system (DCS).

The concentration and density of the acid is datexthby laboratory
analysis three times daily following the respect®® QM procedure.
The daily average of the nitric acid concentragod density are
determined and used for the specific day.

The DCS generates daily reports including the dattyc acid
production whereas the data from the daily repgetserated by the
DCS are transferred to an excel sheet in orderdsgmt all parameter
as required by AM0028v1 in an overall format.
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Value(s) of monitored
parameter:

27,325 tHNG;

Nitric Acid produced from
22/01/2009* until 21/01/2010
Nitric Acid produced from
22/01/2010* until 31/12/2010
Design capacity of the Nitric
Acid Plant,according to PDD
(P_HNOS3, hist,Il)

84,434

98,523

116,800

* The calendar day, on which the crediting periag btarted is the

22/01/2007, therefore the year between 22/01 aelendar year and




21/01 of the subsequent calendar year is consideradcrediting
year'.

The nitric acid production within the most recergtgrted crediting
year prior to the start of the covered monitoriegigd is compared
with the design capacity of the nitric acid plastestablished in the
PDD.

In the present case, the produced amount of witiit in the ongoing
crediting year between 22/01/2010 until 31/12/204Bich is the end
of this monitoring period; the end of the credityear will be the
21/01/2011) has been compared with the design itsyzad it was
found that the production in the crediting yeatclesarly below the
design capacity. Furthermore, the production incthrapleted
crediting year from 22/01/2009 until 21/01/2010 wbsarly below the
design capacity.

The assessment duly represents the productionnagtbine-year
production cycle.

An excel book containing recorded daily values ancutomatic
check, if the production during the monitoring peris below the
designed capacity is attachedfamex 2to this Monitoring Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline and project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Located in the nitric acid line vdtstream of the
absorbtion tower (322-N-201). Please refer alsgdcation C — 1 (Line
diagram)of this Monitoring Report.

322-FT-2-512

Type: Magnetic Flowmeter

Accuracy class: + 0.25%

Serial number: 0880153845

Calibration frequency: Instrument applied requinesegular
calibration after factory calibration

Date of last calibration: 25/05/2009 (Factory cadtion)

General maintenance frequency: 48 months from cesiaring or
latest general maintenance

Latest general maintenance: 15/06/2010 (Validity06/2014)

322-TI-2-127

Type: Temperature Converter

Accuracy class: + 0.15% of span

Serial Number: 51305907-175

Calibration frequency: 48 months

Date of last calibration: 15/06/2010 (Validity: 06/2014)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
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used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the naéid plant (please
refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Plausibility of nitric acid production data is régtly checked by
nitrogen balance.

Data / Parameter: BE N20,y,lI

Data unit: tN,O

Description: Baseline emissions ofIHuU-Chems ||
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

344.068 tNO

An excel book containing recorded daily values €étbidays covered
by this monitoring period), is attachedAasnex 2o this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Daily

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached a#\nnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: QI _N20,y,ll
Data unit: tN,O
Description: Quantity of pD at inlet of destruction facility Hu-Chems I

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this




Monitoring Report.

Value(s) of monitored
parameter:

344.068 tNO

An excel book containing recorded daily values €étidays covered
by this monitoring period), is attachedAasnex 2o this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Daily

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

Furthermore, please refer to thigecial clarification regarding
parameters Ql_N20,y and PE_N2@yyderSection C — 1
(Information Flow)of this monitoring report.

QA/QC procedures applied

Data / Parameter: Cl N20O,i,ll
Data unit: tN,O/ Nm3
Description: NO concentration at XD destruction facility inlet Hu-Chems I

Measured /Calculated
/Default:

Measured

Source of data:

Non-dispersive infrared (NDIR) pmo¢try analyser

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

4.06*10° tN,O/Nm?
(Standard temperature: 273.15K, standard pres$e3.25 hPa)
An excel book containing recorded daily values €étbidays covered

by this monitoring period), is attachedAasnex 2o this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Sample take-off is located in thié gas line, upstrean
of the EnviNQ® reactor (322-R-202), and leads (via sample ges li
to the locked analyser house Il (located closelh&EnviNOX®
reactor of Hu-Chems plant Il), where analysersstaddard gases for
calibrations are installed. Please refer alsBdotion C — 1 (Line
diagram)of this Monitoring Report.

322-AT-2-0125




Type: NDIR Analyzer

Accuracy class: +1% (zero/span)

Serial number: 370861495671

Calibration frequency:

Zero calibration daily (automatically)

Span calibration every two days (automatically)

Third party analyser certification frequency by govnental Korean
Testing Laboratory (KTL): 24 months

Date of last certification: 12/05/2010 (Validityl/D5/2012)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS.

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Accuracy-safeguarding instructions from Emersorcese
Management, the manufacturer of the equipmentieetli@ regular
self-calibration and quality of used standard gaaesfollowed.
The analyzers need a calibration on a regular bakis adjustment
procedure is done automatically and can be trigharanually from
the operating console or automatically on a ting@Zero
calibration: daily, span calibration: every two dpy

Certified (Certificates confirming stability of stdard gas during

monitoring period and 1% uncertainty) standard gase used for self

calibration.

Sample line testing is done annually by applyingifted standard gas
at the beginning of the sample line. Latest testbe®en conducted on
16/06/2010, with positive results.

Emerson Process Management Korea has been mamolateaduct
monthly analyser health checks and quarterly ingmechecks to
ensure good instrument condition. Extended gemaa@itenance
service by Emerson Process Management Germanyeleas b
conducted in January 2010.

Plausibility check is regularly done with laboratgas
chromatography analysis.
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Data / Parameter:

T g,ll

Data unit;

°C

Description:

Actual operating temperature ammomidation reactor Hu-Chems |




Measured /Calculated
/Default:

Measured

Source of data:

Measuring device (please referdaitdring equipment below)

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

Average: 899.5°C
Minimum: 897.9°C
Maximum: 903.4°C

The temperature in the ammonia oxidation react@RA\is monitored
by two thermocouples. The average operating tertyreran the AOR
is collected, subsequently the Delta-V system aataally calculates
and reports the daily average temperature.

An excel book containing daily values and automeltiecks, if daily
average values are within the permitted rangedliatays covered by
this monitoring period), is attachedAsnex 2o this Monitoring
Report.

The actual average daily operating temperaturedmOR is within
the permitted range for all days covered by thigsitaoing period.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Located in the ammonia oxidatioacter (322-K-
202). Please refer also $®ction C — 1 (Line diagranof this
Monitoring Report.

322-TT-2-115/116

Type: Temperature transmitters

Accuracy class: + 0.15% of span

Serial numbers: 1820884 / 1784582

Calibration frequency: 48 months

Date of last calibration: 15/06/2010 (Validity: 06/2014)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Continuously (DCS), Daily (Excel books)

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the naéiid plant (please
refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenrBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
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times

Data / Parameter: P g,ll
Data unit: Pa
Description: Actual operating pressure ammonia atkish reactor Hu-Chems |l

Measured /Calculated
/Default:

Measured

Source of data:

Measuring device (please referdaitdring equipment below)

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

Average: 8.94*10Pa (equivalent to 8.94barg)
Minimum: 8.69*10°Pa (equivalent to 8.69barg)
Maximum: 9.13*10° Pa (equivalent to 9.13 barg)

The pressure in the ammonia oxidation reactor (AiS3R)onitored by
a pressure transmitter. The pressure in the AQRliscted and
subsequently the Delta-V system automatically respibve daily
average pressure.

An excel book containing daily values and automeliecks, if daily
values are within the permitted range (for all deggered by this
monitoring period), is attached Asnex 2o this Monitoring Report.

The actual average daily operating pressure iADR is within the
permitted range for all days covered by this maiigpperiod.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Located in the air compressor diggh line, upstrean
of the ammonia oxidation reactor (322-K-202). Péeaefer also to
Section C — 1 (Line diagranof this Monitoring Report.

322-PT-2-304

Type: Pressure transmitter

Accuracy class: + 0.25% of span

Serial number: 1094015

Calibration frequency: 48 Months

Date of last calibration: 15/06/2010 (Validity: 06/2014)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Continuously (DCS), Daily (Excel books)

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the nédid plant (please
refer also to section C-3).
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Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

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

Measured /Calculated
/Default:

Source of data:

Supplier information (i.e. commaririvoice)

Value(s) of monitored
parameter:

Johnson Matthey

The supplier of the ammonia oxidation catalyshis $ame as prior to
the start of the project activity.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Every gauze change

Latest gauze changes, relevant to the monitoriniggre
21/07/2010

29/10/2010
Calculation method (if -
applicable):
QA/QC procedures applied; -
Data / Parameter: G_com,ll
Data unit: %
Description: Composition of the ammonia oxidatiatatyst Hu-Chems I

Measured /Calculated
/Default:

Source of data:

Supplier information (i.e. commaririvoice)

Value(s) of monitored
parameter:

90% Pt
5% Rh
5% Pd

The composition of the ammonia oxidation catalysirty the whole
monitoring period is the same kind of catalyst cosition already in
use prior to the start of the project activity.

Indicate what the data are

Baseline emission tzlons




used for (Baseline/ Project/
Leakage emission
calculations)

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable

Reading: Not applicable

Recording: Every gauze change (this comprisesadbe af changing
gauze composition, if applicable)

Latest gauze changes, relevant to the monitoriniggre
21/07/2010

29/10/2010
Calculation method (if -
applicable):
QA/QC procedures applied] -
Data / Parameter: SE_N20,lI
Data unit: tNL,O/tHNG;
Description: NO emission rate per ton of nitric acid Hu-Chems I

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring report (i&nnex 2o this Monitoring Report)

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

0.0126 tNO/tHNO 5

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Yearly (please refer to explanation uridi@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached a#nnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: A OR,d,lI
Data unit: tNHs/day
Description: Actual ammonia flow rate to the amnaooxidation reactor Hu-Chen

1S

Measured /Calculated
/Default:

Measured




Source of data:

Measuring device (please referdaitdring equipment below)

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

Average: 85.78 tNH/day
Minimum: 52.31 tNHs/day
Maximum: 87.74 tNHs/day

An excel book containing daily values and automeliecks, if daily
values are below historical maximum ammonia flote ta the AOR
(for all days covered by this monitoring period)attached a&nnex 2
to this Monitoring Report.

The actual daily ammonia flow rate to the AOR itolethe historical
maximum ammonia flow rate to the AOR for all dagsered by this
monitoring period.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Located in the ammonia supply limgstream of the
ammonia oxidation reactor (322-K-202). Please rafsn toSection C
— 1 (Line diagramf this Monitoring Report.

322-FT-2-503

Type: Differential pressure transmitter

Accuracy class: + 0.5% of span

Serial number: 2052133

Calibration frequency: 48 Months

Date of last calibration: 15/06/2010 (Validity: 06/2014)

322-TT-2-103

Type: Temperature transmitter

Accuracy class: + 0.15% of span

Calibration frequency: 48 Months

Serial number: 1784187

Date of last calibration: 16/06/2010 (Validity: 06/2014)

322-PT-2-303

Type: Pressure transmitter

Accuracy class: + 0.1% of span

Serial number: 2052135

Calibration frequency: 48 Months

Date of last calibration: 15/06/2010 (Validity: 06/2014)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Continuously (DCS), Daily (Excel books)

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methadgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the néiid plant (please
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refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datardtuAMS down
times

Plausibility of ammonia input data is regularly cked by nitrogen
balance.




Data and parameters MONITORED during monitoring period which are specifically relevant for

plant Hu-Chems Il

Data / Parameter: BE vy, llI

Data unit: tCOe

Description: Baseline emissions Hu-Chems |l
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

85,694 tCQe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: PE v, lll

Data unit: tCOe

Description: Project emissions Hu-Chems lli
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

1,822 tCOe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable




Recording: Annual (please refer to explanation ufl@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: PE ND,y,ll
Data unit: tCOe
Description: Project emissions from®Inot destroyed Hu-Chems lli

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

1,584 tCQOe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: PE DF,y,llI
Data unit: tCOe
Description: Project emissions from destructioriliigcHu-Chems I

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

238 tCOe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration




frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: PE N20O,y,lll

Data unit: tN,O

Description: NO not destroyed by facility Hu-Chems lli
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

5.107 tNO

An excel book containing recorded daily values €étbidays covered
by this monitoring period), is attachedAasnex 2o this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Daily

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

Furthermore, please refer to thigecial clarification regarding
parameters QlI_N20,y and PE_N2@yyderSection C — 1
(Information Flow)of this monitoring report.

QA/QC procedures applied

Data / Parameter: F _TG,ill
Data unit: Nm3/h
Description: Volume flow tail gas at,® destruction facility Hu-Chems llI

Measured /Calculated
/Default:

Measured

Source of data:

Flow meter (Please refer to manigoequipment below; Flow
metering system automatically records volume flajusted to
standard temperature and pressure)




Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

77,983,640 Nm?
(37,930 Nm3/h)

(Standard temperature: 273.15K, standard pres$ie3.25 hPa)
An excel book containing recorded daily values €éthidays covered

by this monitoring period), is attachedAsnex 2to this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline and project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Venturi tube, designed and manufactured in accaarith ISO
5167-4:2003

Meter location: Located in the tail gas line, doweam of the
EnviNO® reactor (323-R-302). Please refer als&émtion C — 1
(Line diagram)of this Monitoring Report.

323-FT-3-5130B/3184B

Type: Differential pressure transmitters

Accuracy class: + 0.1% of span

Serial numbers: 01885789/ 01885790

Calibration frequency: 24 months

Date of last calibration: 15/09/2010 (Validity: 08/2012)

323-TT-3-1136/1137

Type: Temperature transmitters

Accuracy class: + 0.15% of span

Serial numbers: 01885793/ 01885794

Calibration frequency: 24 months

Date of last calibration: 15/09/2010 (Validity: 08/2012)

323-PT-3-3133

Type: Pressure transmitter

Accuracy class: + 0.1% of span

Serial number: 5389822

Calibration frequency: 24 months

Date of last calibration: 15/09/2010 (Validity: 08/2012)

323-PT-3-3134

New instrument with the same specifications watalled during
monitoring period on 01/10/2010

Type: Pressure transmitter

Accuracy class: + 0.1% of span

Calibration frequency: 24 months

Serial number (Old instrument): 5239390

Date of last calibration (Old instrument): 15/09RQValidity:
14/09/2012)

Serial number (Newly installed instrument): 0199389

Date of last calibration (Newly installed instrureri4/09/2010
(Validity: 13/09/2012)




Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the naéid plant (please
refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Plausibility check of measured values is regulddpe with recorded
values of the redundantly installed instruments.

Data / Parameter: CO_N20,i,llI
Data unit; tN,O/ Nm3
Description: NO concentration at destruction facility outlet Hheins 1l

Measured /Calculated
/Default:

Measured

Source of data:

Non-dispersive infrared (NDIR) pmo¢try analyser

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

6.55*10°tN,O/ Nm3
(Standard temperature: 273.15K, standard pres$e3.25 hPa)
An excel book containing recorded daily values €étbidays covered

by this monitoring period), is attachedAsnex 2to this Monitoring
Report.
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Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Sample take-off is located in thié gas line,
downstream of the EnviNg@® reactor (323-R-302), and leads (via
sample gas line) to the locked analyser houséoltbfed closely to the
EnviNOx® reactor of Hu-Chems plant Ill), where arsars and
standard gases for calibrations are installed.selegfer also to
Section C — 1 (Line diagranof this Monitoring Report.

323-AT-3-0127

Type: NDIR Analyzer

Accuracy class: +1% (zero/span)
Serial number: 990861497815
Calibration frequency:

Zero calibration daily (automatically)




Span calibration every two days (automatically)

Third party analyser certification frequency by govnental Korean
Testing Laboratory (KTL): 24 months

Date of last certification: 13/05/2010 (Validity2/D5/2012)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methadgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS.

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Accuracy-safeguarding instructions from Emersorcese
Management, the manufacturer of the equipmentieebli@ regular
self-calibration and quality of used standard gaaesfollowed.
The analyzers need a calibration on a regular bakis adjustment
procedure is done automatically and can be trigharanually from
the operating console or automatically on a ting@Zero
calibration: daily, span calibration: every two dpy

Certified (Certificates confirming stability of stdard gas during

monitoring period and 1% uncertainty) standard gase used for self

calibration.

Sample line testing is done annually by applyingifted standard gas
at the beginning of the sample line. Latest testbeen conducted on
16/06/2010, with positive results.

Emerson Process Management Korea has been mamolateaduct
monthly analyser health checks and quarterly ingmpechecks to
ensure good instrument condition. Extended gemaa@itenance
service by Emerson Process Management Germanyeleas b
conducted in January 2010.

Plausibility check is regularly done with laboratgas
chromatography analysis.
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Data / Parameter: M i, I

Data unit: H

Description: Measuring Interval Hu-Chems I
Measured /Calculated Measured

/Default:

Source of data:

Data management system (DeltaV)

Value(s) of monitored

10 sec




parameter:

Readings/Calculations of relevant parameters ane da a 10 second
basis. Please also refer to #peecial clarification regarding
parameters Ql_N20,y and PE_N2@yyderSection C — 1
(Information Flow)of this monitoring report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline and project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Time stamps are generated by the DeltaV systenchsgnized by a
GPS clock.

Measuring/ Reading/
Recording frequency:

Measuring: Continuously ()0 Concentrations and tail gas flow)
Reading: Every 10 seconds,(DIConcentration and tail gas flow)
Recording: Daily (MO Concentration and tail gas flow)

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS.

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Emerson Process Management Korea has been mamolatsaduct
monthly DeltaV-System health checks and quartedpéction checks
to ensure good system condition and to conductaegystem
updates.
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Data / Parameter: PE NH3,y,llI
Data unit: tCOe
Description: Emissions from ammonia use in desioadiacility Hu-Chems i

Measured /Calculated
/Default:

Source of data:

Value(s) of monitored
parameter:

Emissions from this source have been excludedarPthD, as an SCH
DeNOXx unit has already been installed prior toptagect activity,
hencevalue is zero

Consequently, parameters usually required by faamédr calculating
emissions from ammonia use in the destructionifgatle not
applicable and not monitored.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial




PE_HC,y,Ill

tCOe

Emissions from hydrocarbon use inmesion facility Hu-Chems i

Calculated

Monitoring system

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

238 tCOe

Project emission calculations

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2to this Monitoring Report.

HCE_C,y, Il

tCOe

Converted hydrocarbon emissions Hur@hHl

Calculated

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

238 tCOe

Project emission calculations




accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: HCE_NC,y,llI
Data unit: tCOe
Description: Non-converted methane emissions HurGhidi

Measured /Calculated
/Default:

Source of data:

Value(s) of monitored
parameter:

Propane (no methane) is used as hydrocarbon, aheeis zero

Consequently, parameters usually required by faamtdr calculating
non-converted methane emissions are not applicadzanot
monitored.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Calculation method (if
applicable):

QA/QC procedures applied

Data / Parameter: Q HCy,llI
Data unit: Nm3
Description: Hydrocarbon input (propane as redueiggnt) Hu-Chems |l

Measured /Calculated
/Default:

Measured

Source of data:

Measuring device (please referdaitdring equipment below; Flow
metering system automatically records volume flajusted to
standard temperature and pressure)

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

39,607 Nm3

(Standard temperature: 273.15K, standard pres$ie3.25 hPa)




An excel book containing recorded daily values €étbidays covered
by this monitoring period), is attachedAsnex 2to this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Located in the propane gas linstigam of the
EnviNO® reactor (323-R-302). Please refer als&émtion C — 1
(Line diagram)of this Monitoring Report.

323-FT-3-5121

Type: Coriolis flow meter

Accuracy class: + 0.35%

Serial number: 14125454

Calibration frequency: 60 months

Date of last calibration: 13/02/2009 (Validity: 02/2014)

323-TT-3-1119

Type: Temperature transmitter

Accuracy class: + 0.15% of span

Serial number: 01545265

Calibration frequency: 48 months

Date of last calibration: 15/09/2010 (Validity: 08/2014)

323-PT-3-3118

Type: Pressure transmitter

Accuracy class: + 0.1% of span

Serial number: 5239388

Calibration frequency: 48 months

Date of last calibration: 15/09/2010 (Validity: 08/2014)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the néid plant (please
refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times
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Data / Parameter: p_HCIII

Data unit: t/ Nm3

Description: Hydrocarbon density Hu-Chems llI
Measured /Calculated Default




/Default:

Source of data:

Default value / Certificate hydrboa supplier

Value(s) of monitored
parameter:

2.00*10° t/Nm3
(Standard temperature: 273.15K, standard pres$ie3.25 hPa)

For calculation of project emissions, a consergatiydrocarbon
density value of 2.00*Idt/Nm3 is applied (as traceable in the exce
books,Annex 2. According to information available from supplier
certificates, actual density of the delivered hydinbon is below the
applied density of 2.00*1Ht/Nm? for all loads of hydrocarbon
delivered. Thus, applied density is conservative.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Composition of the delivered hydrocarbon is measibsethe supplier
and provided on the specific certificates for edelivered load of
hydrocarbon. Based on measured composition avaifadain the
hydrocarbon certificate, the actual hydrocarborsigris calculated
and compared with the applied default value.

Measuring/ Reading/
Recording frequency:

Measuring, Reading and Recording frequency foattygied density
are not applicable, as a conservative default vislused. However,
actual density of delivered load of hydrocarbonadkulated wheneve
a new load of hydrocarbon (and a respective ceatif)) is delivered,
which usually happens once per month.

r

Calculation method (if
applicable):

QA/QC procedures applied

Data / Parameter: P _HNO3,y,llI

Data unit: tHNO;

Description: Plant output of HNHu-Chems i
Measured /Calculated Measured

/Default:

Source of data:

Production reports

The nitric acid produced (recorded as 100% nitcid)ais determined
from the volume flow continuously measured withaf meter. The

hourly volume flow rate is available in the Hu-CheRine Chemical

distributed control system (DCS).

The concentration and density of the acid is datexthby laboratory
analysis three times daily following the respect®® QM procedure.
The daily average of the nitric acid concentragod density are
determined and used for the specific day.

The DCS generates daily reports including the dattyc acid
production whereas the data from the daily repgetserated by the
DCS are transferred to an excel sheet in orderdsgmt all parameter
as required by AM0028v1 in an overall format.
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Value(s) of monitored
parameter:

26,594 tHNG,

| Nitric Acid produced from | 92,985 \




22/01/2009* until 21/01/2010

Nitric Acid produced from

22/01/2010* until 31/12/2010 98,626

Design capacity of the Nitric
Acid Plant, according to PDD 116,800

(P_HNOS3, hist, lIl)

* The calendar day, on which the crediting periad btarted is the
22/01/2007, therefore the year between 22/01 alendar year and
21/01 of the subsequent calendar year is consideradcrediting
year'.

The nitric acid production within the most recergtgrted crediting
year prior to the start of the covered monitoriegigd is compared
with the design capacity of the nitric acid plastestablished in the
PDD.

In the present case, the produced amount of witiit in the ongoing
crediting year between 22/01/2010 until 31/12/204Bich is the end
of this monitoring period; the end of the creditiyear will be the
21/01/2011) has been compared with the design ttsyzad it was
found that the production in the crediting yeaclearly below the
design capacity. Furthermore, the production incthrapleted
crediting year from 22/01/2009 until 21/01/2010 whsarly below the
design capacity.

The assessment duly represents the productionnagtbine-year
production cycle.

An excel book containing recorded daily values andutomatic
check, if the production during the monitoring peris below the
designed capacity is attachedfamex 2to this Monitoring Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline and project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Located in the nitric acid line vdtstream of the
absorbtion tower (323-N-301). Please refer alsgdcation C — 1 (Line
diagram)of this Monitoring Report.

323-FT-3-512

Type: Magnetic Flowmeter

Accuracy class: + 0.25%

Serial number: 06011873

Calibration frequency: Instrument applied requinesegular
calibration after factory calibration

Date of last calibration (Factory Calibration): Q8/2010

General maintenance frequency: 48 months from cesiaring or
latest general maintenance

Date of last general maintenance: 15/09/2010 (tslid4/09/2014)

323-TI-3-127
Type: Temperature Converter
Accuracy class: + 0.15% of span




Serial Number: 51309204-125
Calibration frequency: 48 months
Date of last calibration: 15/09/2010 (Validity: 089/2014)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the néid plant (please
refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Plausibility of nitric acid production data is régtly checked by
nitrogen balance.
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Data / Parameter: BE N20,y,lll

Data unit: tN,O

Description: Baseline emissions ofIHuU-Chems ll|
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

276.432 tNO

An excel book containing recorded daily values €étbidays covered
by this monitoring period), is attachedAasnex 2o this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Daily

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached a#\nnex 2o this Monitoring Report.




| QA/QC procedures applied]

Data / Parameter: QI _N20,y,ll
Data unit: tN,O
Description: Quantity of pD at inlet of destruction facility Hu-Chems lli

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

276.432 tNO

An excel book containing recorded daily values €étbidays covered
by this monitoring period), is attachedAasnex 2o this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Daily

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

Furthermore, please refer to thigecial clarification regarding
parameters QlI_N20,y and PE_N2@yyderSection C — 1
(Information Flow)of this monitoring report.

QA/QC procedures applied

Data / Parameter: Cl N20O,i,ll
Data unit: tN,O/ Nm3
Description: NO concentration at D destruction facility inlet Hu-Chems llI

Measured /Calculated
/Default:

Measured

Source of data:

Non-dispersive infrared (NDIR) pmo¢try analyser

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

3.54*10° tN,O/ Nm3
(Standard temperature: 273.15K, standard pres$ie3.25 hPa)
An excel book containing recorded daily values €étbidays covered

by this monitoring period), is attachedAasnex 2o this Monitoring
Report.

Indicate what the data are

Baseline emission tzlons




used for (Baseline/ Project/
Leakage emission
calculations)

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Sample take-off is located in thié gas line, upstrean
of the EnviNQ® reactor (323-R-302), and leads (via sample ges li
to the locked analyser house Il (located closelthe EnviNOxX®
reactor of Hu-Chems plant Ill), where analysers statidard gases fg
calibrations are installed. Please refer alsBdotion C — 1 (Line
diagram)of this Monitoring Report.

323-AT-3-0125

Type: NDIR Analyzer

Accuracy class: +1% (zero/span)

Serial number: 370861497814

Calibration frequency:

Zero calibration daily (automatically)

Span calibration every two days (automatically)

Third party analyser certification frequency by govnental Korean
Testing Laboratory (KTL): 24 months

Date of last certification: 13/05/2010 (Validity2/D5/2012)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS.

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Accuracy-safeguarding instructions from Emersorcese
Management, the manufacturer of the equipmentieetli@ regular
self-calibration and quality of used standard gaaesfollowed.
The analyzers need a calibration on a regular bakis adjustment
procedure is done automatically and can be trigharanually from
the operating console or automatically on a ting@ero
calibration: daily, span calibration: every two dpy

Certified (Certificates confirming stability of stdard gas during

monitoring period and 1% uncertainty) standard gase used for self

calibration.

Sample line testing is done annually by applyingifted standard gas
at the beginning of the sample line. Latest testbeen conducted on
16/06/2010, with positive results.

Emerson Process Management Korea has been mamolateaduct

=
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monthly analyser health checks and quarterly ingmechecks to




ensure good instrument condition. Extended gemaa@itenance
service by Emerson Process Management Germanyeleas b
conducted in January 2010.

Plausibility check is regularly done with laboratgas
chromatography analysis.

Data / Parameter: T gl
Data unit: °C
Description: Actual operating temperature ammomnidation reactor Hu-Chems |

Measured /Calculated
/Default:

Measured

Source of data:

Measuring device (please referdaitdring equipment below)

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

Average: 899.8°C
Minimum: 897.8°C
Maximum: 901.1°C

The temperature in the ammonia oxidation react@RA\is monitored
by two thermocouples. The average operating tertyreran the AOR
is collected, subsequently the Delta-V system aataally calculates
and reports the daily average temperature.

An excel book containing daily values and automeliecks, if daily
average values are within the permitted rangedliatays covered by
this monitoring period), is attached Asnex 2o this Monitoring
Report.

The actual average daily operating temperaturedmOR is within
the permitted range for all days covered by thisibaoing period.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Located in the ammonia oxidatioacter (323-K-
302). Please refer also $ection C — 1 (Line diagrano this
Monitoring Report.

323-TT-3-115/116

Type: Temperature transmitters

Accuracy class: + 0.15% of span

Serial numbers: 1730211/ 1784581

Calibration frequency: 48 months

Date of last calibration: 15/09/2010 (Validity: 089/2014)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Continuously (DCS), Daily (Excel books)

Calculation method (if
applicable):




QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the néid plant (please
refer also to section C-3).
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Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Data / Parameter: P gl
Data unit: Pa
Description: Actual operating pressure ammonia atkish reactor Hu-Chems |l

Measured /Calculated
/Default:

Measured

Source of data:

Measuring device (please referdaitdring equipment below)

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

Average: 8.75*10 Pa (equivalent to 8.75 barg)
Minimum: 7.65*10° Pa (equivalent to 7.65 barg)
Maximum: 9.32*10° Pa (equivalent to 9.32 barg)

The pressure in the ammonia oxidation reactor (AiSR)onitored by
a pressure transmitter. The pressure in the AQRliscted and
subsequently the Delta-V system automatically respibve average
pressure.

An excel book containing daily values and automeltiecks, if daily
values are within the permitted range (for all deggered by this
monitoring period), is attached Asnex 2o this Monitoring Report.

The actual average daily operating pressure iADR is within the
permitted range for all days covered by this maiigpperiod.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Located in the air compressor diggh line, upstrean
of the ammonia oxidation reactor (323-K-302). Péeaefer also to
Section C — 1 (Line diagranof this Monitoring Report.

323-PT-3-304

Type: Pressure transmitter

Accuracy class: + 0.25% of span

Serial number: 720761910698

Calibration frequency: 48 Months

Date of last calibration: 15/09/2010 (Validity: 08/2014)




Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Continuously (DCS), Daily (Excel books)

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the naéid plant (please
refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

[72)

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

Measured /Calculated
/Default:

Source of data:

Supplier information (i.e. commaririvoice)

Value(s) of monitored
parameter:

Johnson Matthey

The supplier of the ammonia oxidation catalyshis $ame as prior to
the start of the project activity.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Every gauze change

Latest gauze changes, relevant to the monitorinigghe
19/08/2010

24/11/2010
Calculation method (if -
applicable):
QA/QC procedures applied] -
Data / Parameter: G_com,lll
Data unit: %
Description: Composition of the ammonia oxidatiatadyst Hu-Chems Il

Measured /Calculated




/Default:

Source of data:

Supplier information (i.e. commaririvoice)

Value(s) of monitored
parameter:

90% Pt
5% Rh
5% Pd

The composition of the ammonia oxidation catalysirty the whole
monitoring period is the same kind of catalyst cosition already in
use prior to the start of the project activity.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable

Reading: Not applicable

Recording: Every gauze change (this comprisesdke af changing
gauze composition, if applicable)

Latest gauze changes, relevant to the monitoriniggre
19/08/2010
24/11/2010

Calculation method (if
applicable):

QA/QC procedures applied

Data / Parameter: SE_N20,llI
Data unit: tNL,O/tHNG;
Description: NO emission rate per ton of nitric acid Hu-Chems I

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring report (i&nnex 2o this Monitoring Report)

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

0.0104 tNO/tHNO 5

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Yearly (please refer to explanation uridi@.)

Calculation method (if

Calculated according to fatae in AM0028v1. An excel book




applicable):

containing the calculation and a detion of the applied formulae is
attached a#\nnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: A OR,d,ll
Data unit: tNHs/day
Description: Actual ammonia flow rate to the amnaooxidation reactor Hu-Chen

Measured /Calculated
/Default:

Measured

Source of data:

Measuring device (please referdaitdring equipment below)

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

Average: 81.88 tNH/day
Minimum: 46.83 tNHs/day
Maximum: 86.06 tNHs/day

An excel book containing daily values and automeliecks, if daily
values are below historical maximum ammonia flote ta the AOR
(for all days covered by this monitoring period)attached a&nnex 2
to this Monitoring Report.

The actual daily ammonia flow rate to the AOR itolethe historical
maximum ammonia flow rate to the AOR for all dagsered by this
monitoring period.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Located in the ammonia supply limgstream of the
ammonia oxidation reactor (323-K-302). Please rafsn toSection C
— 1 (Line diagramf this Monitoring Report.

323-FT-3-503

Type: Differential pressure transmitter

Accuracy class: £ 0.5% of span

Serial number: 2052134

Calibration frequency: 48 Months

Date of last calibration: 15/09/2010 (Validity: 08/2014)

323-TT-3-103

Type: Temperature transmitter

Accuracy class: + 0.15% of span

Serial number: 1809794

Calibration frequency: 48 Months

Date of last calibration: 15/09/2010 (Validity: 08/2014)

323-PT-3-303

Type: Pressure transmitter
Accuracy class: + 0.1% of span
Serial number: 2052136
Calibration frequency: 48 Months

1S

Date of last calibration: 15/09/2010 (Validity: 08/2014)




Measuring: Continuously
Reading: Every 10 seconds
Recording: Continuously (DCS), Daily (Excel books)

The maintenance methadpeocedures for monitoring instrument
used for CDM Monitoring have been incorporated @ pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the nidid plant (please
refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datarduAMS down
times

Plausibility of ammonia input data is regularly cked by nitrogen
balance.
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Data and parameters MONITORED during monitoring period which are specifically relevant for

plant Hu-Chems IV

Data / Parameter: BE vy, IV

Data unit: tCOe

Description: Baseline emissions Hu-Chems IV
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

174,810 tCQe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: PE vy,IV

Data unit: tCOe

Description: Project emissions Hu-Chems IV
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

3,511 tCQe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable




Recording: Annual (please refer to explanation ufl@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: PE ND,y,IV
Data unit: tCOe
Description: Project emissions from®Inot destroyed Hu-Chems IV

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

3,511 tCQe

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached a#nnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: PE DF,y, IV
Data unit: tCOe
Description: Project emissions from destructioriliigcHu-Chems IV

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

0 tCO.e

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last




calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Annual (please refer to explanation uml@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached a#\nnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: PE N20,y,IV

Data unit: tN,O

Description: NO not destroyed by facility Hu-Chems IV
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

11.324 tNO

An excel book containing recorded daily values €étbidays covered
by this monitoring period), is attachedAasnex 2o this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Daily

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

Furthermore, please refer to thigecial clarification regarding
parameters QlI_N20,y and PE_N2@yyderSection C — 1
(Information Flow)of this monitoring report.

QA/QC procedures applied

Data / Parameter: F TG,i,IV
Data unit: Nm3/h
Description: Volume flow tail gas at,® destruction facility Hu-Chems IV

Measured /Calculated
/Default:

Measured

Source of data:

Flow meter (Please refer to manigoequipment below; Flow
metering system automatically records volume flajusted to
standard temperature and pressure)

Please refer also ®ection C — 1 (Information Flovef this




Monitoring Report.

Value(s) of monitored
parameter:

331,772,151 Nm3
(155,908 Nm3/h)

(Standard temperature: 273.15K, standard pres$ie3.25 hPa)
An excel book containing recorded daily values €étbidays covered

by this monitoring period), is attachedAsnex 2to this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline and project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Venturi tube, designed and manufactured in accaarith ISO
5167-4:2003

Meter location: Located in the tail gas line, doweam of the
EnviNO® reactor (324-R-402). Please refer als&émtion C — 1
(Line diagram)of this Monitoring Report.

324-FT-4-4115B/4116B

Type: Differential pressure transmitters

Accuracy class: + 0.1% of span

Serial numbers: 01885787/ 01885788

Calibration frequency: 24 months

Date of last calibration: 06/05/2010 (Validity: 05/2012)

324-TT-4-1111/1112

Type: Temperature transmitters

Accuracy class: + 0.15% of span

Serial numbers: 01885791 / 01885792

Calibration frequency: 24 months

Date of last calibration: 06/05/2010 (Validity: 05/2012)

324-PT-4-3113/3114

Type: Pressure transmitters

Accuracy class: + 0.1% of span

Serial numbers: 5389820 /5389821

Calibration frequency: 24 months

Date of last calibration: 06/05/2010 (Validity: 05/2012)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methadgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the néiid plant (please
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refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenrBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Plausibility check of measured values is regulddye with recorded
values of the redundantly installed instruments.

Data / Parameter: CO_N20,i,IV
Data unit: tN,O/ Nm3
Description: NO concentration at destruction facility outlet Hhens IV

Measured /Calculated
/Default:

Measured

Source of data:

Non-dispersive infrared (NDIR) pmo¢try analyser

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

3.41*10° tN,O/ Nm3
(Standard temperature: 273.15K, standard pres$ie3.25 hPa)
An excel book containing recorded daily values €étbidays covered

by this monitoring period), is attachedAsnex 2to this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Sample take-off is located in thié gas line,
downstream of the EnviNg@® reactor (324-R-402), and leads (via
sample gas line) to the locked analyser housedvafked closely to thg
EnviNOx® reactor of Hu-Chems plant 1V), where asalys and
standard gases for calibrations are installed.selegfer also to
Section C — 1 (Line diagranof this Monitoring Report.

324-AT-4-0107

Type: NDIR Analyzer

Accuracy class: +1% (zero/span)

Serial number: 990861497818

Calibration frequency:

Zero calibration daily (automatically)

Span calibration every two days (automatically)

Third party analyser certification frequency by govnental Korean
Testing Laboratory (KTL): 24 months

Date of last certification: 11/05/2010 (Validity0/D5/2012)

D

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Daily

Calculation method (if




applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS.

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenrBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Accuracy-safeguarding instructions from Emersorcese
Management, the manufacturer of the equipmentieetli@ regular
self-calibration and quality of used standard gaaesfollowed.
The analyzers need a calibration on a regular bakis adjustment
procedure is done automatically and can be trigharanually from
the operating console or automatically on a ting@Zero
calibration: daily, span calibration: every two dpy

Certified (Certificates confirming stability of stdard gas during

monitoring period and 1% uncertainty) standard gase used for self

calibration.

Sample line testing is done annually by applyingifted standard gas
at the beginning of the sample line. Latest testbeen conducted on
16/06/2010, with positive results.

Emerson Process Management Korea has been mamolataaduct
monthly analyser health checks and quarterly ingmpechecks to
ensure good instrument condition. Extended gemaaaitenance
service by Emerson Process Management Germanyeleas b
conducted in January 2010.

Plausibility check is regularly done with laboratgas
chromatography analysis.
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Data / Parameter: M i1V

Data unit: H

Description: Measuring Interval Hu-Chems IV
Measured /Calculated Measured

/Default:

Source of data:

Data management system (DeltaV)

Value(s) of monitored
parameter:

10 sec

Readings/Calculations of relevant parameters ane da a 10 second
basis. Please also refer to #pecial clarification regarding
parameters Ql_N20,y and PE_N2@yyderSection C — 1
(Information Flow)of this monitoring report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline and project emission calculations




Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Time stamps are generated by the DeltaV systenchsynized by a
GPS clock.

Measuring/ Reading/
Recording frequency:

Measuring: Continuously ()0 Concentrations and tail gas flow)
Reading: Every 10 seconds,(DIConcentration and tail gas flow)
Recording: Daily (MO Concentration and tail gas flow)

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methadgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS.

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Emerson Process Management Korea has been mamolatsaduct
monthly DeltaV-System health checks and quartedpéction checks
to ensure good system condition and to conductaegystem
updates.
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Data / Parameter: PE NH3,y,IV
Data unit: tCOe
Description: Emissions from ammonia use in desioadiacility Hu-Chems 1V

Measured /Calculated
/Default:

Source of data:

Value(s) of monitored
parameter:

Emissions from this source have been excludedarPthD, as an SCH
DeNOXx unit has already been installed prior toptagect activity,
hencevalue is zero

Consequently, parameters usually required by faamtdr calculating
emissions from ammonia use in the destructionifgate not
applicable and not monitored.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Calculation method (if
applicable):

QA/QC procedures applied




Data / Parameter: PE HC,y, IV
Data unit: tCOe
Description: Emissions from hydrocarbon use inmesion facility Hu-Chems 1V

Measured /Calculated
/Default:

Source of data:

Value(s) of monitored
parameter:

As no hydrocarbon is usedhlue is zero

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Calculation method (if
applicable):

QA/QC procedures applied

Data / Parameter: P _HNO3y,IV

Data unit: tHNO;

Description: Plant output of HN(Hu-Chems IV
Measured /Calculated Measured

/Default:

Source of data:

Production reports

The nitric acid produced (recorded as 100% nitcid)ais determined
from the volume flow continuously measured withaf meter. The

hourly volume flow rate is available in the Hu-CheRine Chemical

distributed control system (DCS).

The concentration and density of the acid is detexchby laboratory
analysis three times daily following the respect®® QM procedure.
The daily average of the nitric acid concentratod density are
determined and used for the specific day.

The DCS generates daily reports including the datiyc acid

production whereas the data from the daily repgetserated by the
DCS are transferred to an excel sheet in orderdsgmt all parameter
as required by AM0028v1 in an overall format.
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Value(s) of monitored
parameter:

109,943 tHNQ

Nitric Acid produced from
22/01/2009* until 21/01/2010
Nitric Acid produced from
22/01/2010* until 31/12/2010
Design capacity of the Nitric
Acid Plant, according to PDD
(P_HNOS3, hist,IV)

424,070

414,371

467,200




* The calendar day, on which the crediting periad btarted is the
22/01/2007, therefore the year between 22/01 alendar year and
21/01 of the subsequent calendar year is consideradcrediting
year'.

The nitric acid production within the most recergtgrted crediting
year prior to the start of the covered monitoriegigd is compared
with the design capacity of the nitric acid plastestablished in the
PDD.

In the present case, the produced amount of witiit in the ongoing
crediting year between 22/01/2010 until 31/12/204Bich is the end
of this monitoring period; the end of the creditiyear will be the
21/01/2011) has been compared with the design itsyzadd it was
found that the production in the crediting yeatclearly below the
design capacity. Furthermore, the production incthrapleted
crediting year from 22/01/2009 until 21/01/2010 wb=sarly below the
design capacity.

The assessment duly represents the productionnagtbine-year
production cycle.

An excel book containing recorded daily values andutomatic
check, if the production during the monitoring peris below the
designed capacity is attachedfamex 2to this Monitoring Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline and project emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Located in the nitric acid line vdtstream of the
absorbtion tower (324-N-401). Please refer alsgdcation C — 1 (Line
diagram)of this Monitoring Report.

324-FT-4-609

Type: Magnetic Flowmeter

Accuracy class: £ 0.5%

Serial number: 0870173774

Calibration frequency: Instrument applied requmegegular
calibration after factory calibration

Date of last calibration: 26/05/2009 (Factory cadtinn)

General maintenance frequency: 48 months from cesioning or
latest general maintenance

Date of latest general maintenance: 06/05/2010id\al 05/05/2014)

324-TT-4-237

Type: Temperature Transmitter

Accuracy class: + 0.15% of span

Serial number: 966595

Calibration frequency: 48 months

Date of last calibration: 06/05/2010 (Validity: 05/2014)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Daily




Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the néid plant (please
refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Plausibility of nitric acid production data is régtly checked by
nitrogen balance.
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Data / Parameter: BE N20.y,IV

Data unit: tN,O

Description: Baseline emissions ofOIHuU-Chems IV
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

563.906 tNO

An excel book containing recorded daily values €éthidays covered
by this monitoring period), is attachedAasnex 2o this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Daily

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

On 19/10/2010 the actual ammonia flow rate to thenania oxidation
reactor exceeded the historical maximum ammonia flte to the
ammonia oxidation reactor. For this day, the basdibO emissions
were capped at conservative IPCC default valudly,ifuline with the
applied methodology and the revised monitoring plan

QA/QC procedures applied




Data / Parameter: QI _N20,y,IV
Data unit: tN,O
Description: Quantity of pD at inlet of destruction facility Hu-Chems IV

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

563.945 tNO

An excel book containing recorded daily values €étbidays covered
by this monitoring period), is attachedAasnex 2o this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Daily

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is
attached agnnex 2o this Monitoring Report.

Furthermore, please refer to thigecial clarification regarding
parameters Ql_N20,y and PE_N2@yyderSection C — 1
(Information Flow)of this monitoring report.

QA/QC procedures applied

Data / Parameter: Cl N20O,i,IV
Data unit: tN,O/ Nm3
Description: NO concentration at }D destruction facility inlet Hu-Chems IV

Measured /Calculated
/Default:

Measured

Source of data:

Non-dispersive infrared (NDIR) pmo¢try analyser

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

1.70*10° tN,O/ Nm3
(Standard temperature: 273.15K, standard pres$e3.25 hPa)
An excel book containing recorded daily values €étbidays covered

by this monitoring period), is attachedAasnex 2o this Monitoring
Report.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission

Baseline emission calculations




calculations)

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Sample take-off is located in thi¢ gas line, upstrean
of the EnviNQ® reactor (324-R-402), and leads (via sample ges li
to the locked analyser house IV (located closelph&oEnviNOX®
reactor of Hu-Chems plant IV), where analysersstaddard gases fg
calibrations are installed. Please refer alsBdotion C — 1 (Line
diagram)of this Monitoring Report.

324-AT-4-0108

Type: NDIR Analyzer

Accuracy class: +1% (zero/span)

Serial number: 370861497817

Calibration frequency:

Zero calibration daily (automatically)

Span calibration every two days (automatically)

Third party analyser certification frequency by govnental Korean
Testing Laboratory (KTL): 24 months

Date of last certification: 11/05/2010 (Validity0/D5/2012)

=

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS.

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Accuracy-safeguarding instructions from Emersorcese
Management, the manufacturer of the equipmentiectli@ regular
self-calibration and quality of used standard gaaesfollowed.
The analyzers need a calibration on a regular bakis adjustment
procedure is done automatically and can be trigharanually from
the operating console or automatically on a ting@Zero
calibration: daily, span calibration: every two dpy

Certified (Certificates confirming stability of stdard gas during

monitoring period and 1% uncertainty) standard gase used for self

calibration.

Sample line testing is done annually by applyingifted standard gas
at the beginning of the sample line. Latest testbe®en conducted on
16/06/2010, with positive results.

Emerson Process Management Korea has been mamolateaduct
monthly analyser health checks and quarterly ingmpechecks to
ensure good instrument condition. Extended gemaa@itenance
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service by Emerson Process Management Germanyelkas b




conducted in January 2010.

Plausibility check is regularly done with laboratgas
chromatography analysis.

Data / Parameter: T g,V
Data unit: °C
Description: Actual operating temperature ammomnidation reactor Hu-Chems

v

Measured /Calculated
/Default:

Measured

Source of data:

Measuring device (please referdaitdring equipment below)

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

Average: 877.6 °C
Minimum: 863.1 °C
Maximum: 884.2 °C

The temperature in the ammonia oxidation react@RA\is monitored
by two thermocouples. The average operating teryrerén the AOR
is collected, subsequently the Delta-V system aataally calculates
and reports the daily average temperature.

An excel book containing daily values and automeltiecks, if daily
average values are within the permitted rangedliatays covered by
this monitoring period), is attachedAsnex 2o this Monitoring
Report.

The actual average daily operating temperaturedmOR is within
the permitted range for all days covered by thigsitaoing period.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Located in the ammonia oxidatioacter (324-K-
402). Please refer also $ection C — 1 (Line diagrano this
Monitoring Report.

324-TT-4-106A/C

Type: Temperature transmitters

Accuracy class: + 0.15% of span

Serial numbers: 966596 / 966598

Calibration frequency: 48 months

Date of last calibration: 06/05/2010 (Validity: 05/2014)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Continuously (DCS), Daily (Excel books)

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methadgeocedures for monitoring instrument
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used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the naéid plant (please
refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times

Data / Parameter: P g,V
Data unit: Pa
Description: Actual operating pressure ammonia atkish reactor Hu-Chems IV

Measured /Calculated
/Default:

Measured

Source of data:

Measuring device (please referdaitdring equipment below)

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

Average: 3.58*10 Pa (equivalent to 3.58 barg)
Minimum: 3.31*10° Pa (equivalent to 3.31 barg)
Maximum: 3.66*10° Pa (equivalent to 3.66 barg)

The pressure in the ammonia oxidation reactor (AiSR)onitored by
two pressure transmitters. The average pressuheiAOR is
collected and subsequently the Delta-V system aatically reports
the daily average pressure.

An excel book containing daily values and automeltiecks, if daily
values are within the permitted range (for all deggered by this
monitoring period), is attached Asnex 2o this Monitoring Report.

The actual average daily operating pressure iADR is within the
permitted range for all days covered by this maiigpperiod.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Located in the air compressor diggh line, upstrean
of the ammonia oxidation reactor (324-K-402). Péeafer also to
Section C — 1 (Line diagranof this Monitoring Report.

324-PT-4-305A/B

Type: Pressure transmitters

Accuracy class: + 0.1% of span

Serial numbers: RS0966518/ RS0966519

Calibration frequency: 48 Months

Date of last calibration: 06/05/2010 (Validity: 05/2014)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds




Recording: Continuously (DCS), Daily (Excel books)

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
maintenance are part of regular QA/QC of the nédid plant (please
refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datartyAMS down
times
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Data / Parameter: G _sup,lV
Data unit: -
Description: Supplier of the ammonia oxidation gabHu-Chems IV

Measured /Calculated
/Default:

Source of data:

Supplier information (i.e. commaririvoice)

Value(s) of monitored
parameter:

Johnson Matthey

The supplier of the ammonia oxidation catalyshis $ame as prior to
the start of the project activity.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Every gauze change

Latest gauze changes, relevant to the monitoriniggre
04/05/2010

15/10/2010
Calculation method (if -
applicable):
QA/QC procedures applied; -
Data / Parameter: G_com,lV
Data unit: %
Description: Composition of the ammonia oxidatiatadyst Hu-Chems IV

Measured /Calculated
/Default:




Source of data:

Supplier information (i.e. commaririvoice)

Value(s) of monitored
parameter:

95% Pt
5% Rh

The composition of the ammonia oxidation catalysirty the whole
monitoring period is the same kind of catalyst cosition already in
use prior to the start of the project activity.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable

Reading: Not applicable

Recording: Every gauze change (this comprisesadke af changing
gauze composition, if applicable)

Latest gauze changes, relevant to the monitorinigghe
04/05/2010
15/10/2010

Calculation method (if
applicable):

QA/QC procedures applied

Data / Parameter: SE_N20,IV
Data unit: tNL,O/tHNG;
Description: NO emission rate per ton of nitric acid Hu-Chems IV

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring report (i&nnex 2o this Monitoring Report)

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored
parameter:

0.0051 tNO/tHNO 5

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Measuring/ Reading/
Recording frequency:

Measuring: Not applicable
Reading: Not applicable
Recording: Yearly (please refer to explanation uridi@.)

Calculation method (if
applicable):

Calculated according to formulae in AM0028v1. Arceixbook
containing the calculation and a description ofapplied formulae is




attached a#\nnex 2o this Monitoring Report.

QA/QC procedures applied

Data / Parameter: A OR,d,IV
Data unit; tNHs/day
Description: Actual ammonia flow rate to the amnaooxidation reactor Hu-Chen

v

1S

Measured /Calculated
/Default:

Measured

Source of data:

Measuring device (please referdaitdring equipment below)

Please refer also ®ection C — 1 (Information Flove¥ this
Monitoring Report.

Value(s) of monitored
parameter:

Average: 344.15 tNH/day
Minimum: 55.50 tNH s/day
Maximum: 356.46 tNHsy/day

An excel book containing daily values and automeltiecks, if daily
values are below historical maximum ammonia flote ta the AOR
(for all days covered by this monitoring period)attached a&nnex 2
to this Monitoring Report.

On 19/10/2010 the actual ammonia flow rate to thenania oxidation
reactor exceeded the historical maximum ammonia flte to the
ammonia oxidation reactor. For this day, the basdibO emissions
(BE_N20,y,IV) were capped at conservative IPCC diefaalues,
fully in line with the applied methodology and trevised monitoring
plan. For all other days in this monitoring peritite actual daily
ammonia flow rate to the AOR is below the histdrimaximum
ammonia flow rate to the AOR.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Meter location: Located in the ammonia supply limgstream of the
ammonia oxidation reactor (324-K-402). Please rafsn toSection C
— 1 (Line diagramf this Monitoring Report.

324-FT-4-5020

Type: Coriolis flowmeter

Accuracy class: + 0.35%

Serial number: 14137655

Calibration frequency: 60 Months

Date of last calibration: 05/06/2009 (Validity: 08/2014)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Reading: Every 10 seconds
Recording: Continuously (DCS), Daily (Excel books)

Calculation method (if
applicable):

QA/QC procedures applied

The maintenance methodgeocedures for monitoring instrument
used for CDM Monitoring have been incorporated as pf the ISO
9001 procedures of HU-CHEMS. Accordingly, caliboatand
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maintenance are part of regular QA/QC of the nad plant (please




refer also to section C-3).

Please refer also ®ection C — 3. Back Up plans / Emergency
procedures for monitoring systeshthis Monitoring Report and
respective subitenBack Up Plans for measuring systems /
Periodically observation of the automated monitgrgystenand
Systematic measures for QA for monitoring datardtuAMS down
times

Plausibility of ammonia input data is regularly cked by nitrogen
balance.




SECTION E. Emission reductions calculation |

All references to formulae and methods used acempliance with AM0028v1 and the project
documentation (PDD, revised monitoring plan) arelteainsparently shown in the excel bookarex
2 to this monitoring report).

E.1. Baseline emissions calculation |

>>
Baseline emissions of the project activity are deteed based on the quantity oflemitted in the
baseline scenario (i.e. the quantity at inlet ef diestruction facility), taking national regulation
production levels, the operating conditions of éinemonia oxidation reactor (temperature and
pressure), the composition of ammonia oxidatioalgat and the ammonia flow rate to the ammonia
oxidation reactor into consideration. Following ritoring activities have been done separately for
each of the three nitric acid plants (Hu-Chemsii;Chems Il and Hu-Chems IV):
¢ The quantity of MO at inlet of destruction facility (Ql_N20,y) isrdictly calculated by
multiplying the measured tail gas volume flow ratel the measured, concentrations;
¢ It has been monitored, if the there are Koreanladiguns in place that would limit the quantity
of NL,O that can be taken into account for the calcutadiobaseline emissions;
¢ It has been monitored, if the production level ®®4 for the monitoring period was below the
design capacity of the plant;
¢ It has been monitored, if the operating conditifiesperature and pressure) in the ammonia
oxidation reactor were within the permitted ranfggshe days covered by the monitoring
period;
¢ It has been monitored, if the composition of theramia oxidation catalyst gauzes in the
ammonia oxidation reactor has been the same dsdtoeical catalyst composition;
e It has been monitored, if the ammonia flow ratéhewammonia oxidation reactor has been
below the historical maximum.

Excel books containing recorded monitored datamprehensive calculation of baseline emissions
with actual values (formulae of calculation arewhadn the spreadsheet cells for ease of assessment)
automatic checks of nitric acid production levejsiast design capacity, automatic checks of opayati
conditions (temperature, pressure) against pemnitperating ranges and automatic checks of ammonia
flow rates to the ammonia oxidation reactor agaimsthistorical maximum are attachedfamex 2to

this Monitoring Report.

Calculation of total baseline emissions of the prejct activity
The total baseline emissions of the project agtiditring the monitoring period (BE_y) are the sum
over the plant-specific baseline emissions (BE ANBE_y, 1l / BE_y,IV):

BE vy = BE_y,ll + BE y,lll + BE_y,IV =BE N20,y x GWP_N20 (26)
BE N20,y = BE N20,y,ll + BE N20y,lll + BBN20,y,IV (27)
Parameter Unit Hu-Chems Total
BE_y tCO2e 367,165
BE_y,lI tCO2e 106,661
BE_y, Il tCO2e 85,694
BE_y,IV tCO2e 174,810

Based on formulae (26) and (27) above:
BE_y.ll = BE_N20,y,I x GWP_N20 (28)



Parameter Unit Hu-Chems I
BE_y,lI tCO2e 106,661
BE_N20O,y,ll tN20 344.068
GWP_N20 tCO2e / tN20O 310
BE yIllll = BE N20,y,lll x GWP_N20 (29)
Parameter Unit Hu-Chems llI
BE_y,llI tCO2e 85,694
BE_N20O,y,lll tN20 276.432
GWP_N20 tCO2e [ tN20O 310
BE y,IV = BE N20O,y,IV x GWP N20 (30)
Parameter Unit Hu-Chems IV
BE_y,IV tCO2e 174,810
BE_N20O,y,IV tN20 563.906
GWP_N20 tCO2e [ tN20O 310
where:
BE vy Baseline emissions in year y (1@
BE vl Baseline emissions Hu-Chems Il in yearG{e)
BE_yi,lll Baseline emissions Hu-Chems Il in yeat@O.e)
BE_y,IV Baseline emissions Hu-Chems IV in yearG@e)

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

GWP_N20 Global warming potential of®™ = 310

BE_N20.,y,Il Baseline emissions ot® in year y Hu-Chems Il (}D)

BE_N20,y,lll Baseline emissions ok® in year y Hu-Chems Il (tfD)
BE_N20,y,IV Baseline emissions ot® in year y Hu-Chems IV (t)D)

In order to ease the joint calculation of baseingssions over all three nitric acid plants, conatve
rounding has been done, i.e.plant specific baselmissions (BE_y,Il / BE_y,lll / BE_y,IV) have been
rounded down to whole numbers.

Calculation of plant specific baseline emissions ®™,0 in the project activity

The calculation of plant specific baseline emissiohN,O (BE_N20,y,lI for Hu-Chems Il /
BE_N20,y,lll for Hu-Chems Il / BE_N20,y,IV for HGhems IV) is based on the same set of
formulae. In the below section, this formulae agsalibed in general, hence plant-specific suffires
parameter names are neglected in this generaligiégior Calculations of plant specific baseline
emissions with actual values for the monitoringgeare implemented in the excel books which are
attached agnnex 2o this Monitoring Report.

In general, baseline emissions gfN(BE_NZ20,y) are equal to the quantity ofNat inlet of
destruction facility (QI_N20,y), given that no régtions on NO emissions are in place and the
production of HNQ s below the design capacity of a nitric acid plan

BE_N20,y = QI_N20,y (31)

Furthermore, operating conditions of the nitricdggiant (temperature and pressure of the ammonia
oxidation reactor) and the actual ammonia flow tathe ammonia oxidation reactor need to be
considered. If monitored values of these parametersed permitted historical ranges/levels, baselin
emissions of PO are to be conservatively determined accordingdeisions in the applied
methodology (AM0028v1) and the revised monitoritep Additionally, if a different composition of
ammonia oxidation catalyst gauzes compared toifterical composition is used, provisions related t



the limitation of baseline emissions in the applieethodology (AM0028v1) and the revised

monitoring plan are to be considered.

Parameter Unit Hu-Chems Il Hu-Chems Ill | Hu-Chems IV**
BE_N20,y tN20 344.068 276.432 563.906**
QI_N20,y tN20 344.068 276.432 563.945

**On 19/10/2010 the actual ammonia flow rate to #memonia oxidation reactor exceeded the
historical maximum ammonia flow rate to the ammamalation reactor in plant Hu-Chems IV. For
this day, the baseline,® emissions (BE_N20,y,IV) were capped at consergd®CC default values,
fully in line with the applied methodology (AM0028yand the revised monitoring plan.

where:
BE_N20.y Baseline emissions of®lin year y (tNO)
QI_N20.,y Quantity of DO at inlet of the destruction facility in year \W¢D)

The quantity of MO at the inlet of the destruction facility (QI_N2{is calculated based on
continuous measurement of the tail gas volume fite (F_TG,i) and the JD concentration at the
inlet of the NO destruction facility (Cl_N20,i).

QILN20y = Y F_TG,i x CI_N20,i x M_ (32)
Parameter Unit Hu-Chems Il Hu-Chems llI Hu-Chems IV
QI_N20,y tN20 344.068 276.432 563.945

For calculation of parameter according to the fodan(on a daily basis) please refer to excel bowoks i
Annex 2 of this monitoring repofurthermore, please refer to thgecial clarification regarding
parameters QI_N20,y and PE_N2@yyderSection C — 1 (Information Flovef this monitoring

report.

where:
QI_N20,y
F TG,

Cl _N20Oi,i

S 2

Quantity of MO at inlet of the destruction facility in year WD)

Volume flow rate at the destruction fagilitlet during interval i (Nm3/ h)
N,O concentration at destruction facility inlet duyimterval i (tNO / Nn?)
Length of measuring interval i (h)

Interval

Number of intervals during the year

The specific NO emissions per unit of output nitric acid is defimas:

SE_N20,y = QI_N20,y / P_HNO3)y
Parameter Unit Hu-Chems I Hu-Chems I Hu-Chems IV
SE_N20,y tN20O / tHNO3 0.0126 0.0104 0.0051
QI_N20,y tN20 344.068 276.432 563.945
P_HNO3,y tHNO3 27,325 26,594 109,943
where:
SE_N20.y Specific N20 emissions per output nitaclan year y (tNO/tHNG;)
QI_N20.,y Quantity of DO emissions at inlet of the destruction facilityygar y (tNO)
P_HNO3y Production of nitric acid in year (t HYO

(33)



Other monitoring activities with effect on baselineemissions

The production of nitric acid for the monitoringripal is below the design capacity in all threeiaitr
acid plants (Hu-Chems Il / Hu-Chems 1l / Hu-Chelviy hence no limitation of the baseline emissions
is to be applied.

During the monitoring period, the daily averageratiag temperature did not exceed the permitted
range for all days covered by the monitoring pefiodll three nitric acid plants (Hu-Chems Il, Hu-
Chems lll and Hu-Chems 1V), hence no limitatiorttud baseline emissions is to be applied.

During the monitoring period, the daily averageragiag pressure did not exceed the permitted range
for all days covered by the monitoring period ihthatee nitric acid plants (Hu-Chems Il, Hu-Cheris |
and Hu-Chems IV), hence no limitation of the basekmissions is to be applied.

During the monitoring period, the composition ofraamia oxidation catalysts was the same as the
historic composition of ammonia oxidation catalyistsll three nitric acid plants (Hu-Chems Il, Hu-
Chems lll and Hu-Chems 1V), hence no limitatiorttud baseline emissions is to be applied.

During the monitoring period, the daily ammoniaifloate to the ammonia oxidation reactor did not
exceed the historical maximum for all days covdrgdhe monitoring period in nitric acid plants Hu-
Chems Il and Hu-Chems lll, hence no limitationted baseline emissions is to be applied in these
plants. On 19/10/2010 the actual ammonia flow tatthe ammonia oxidation reactor exceeded the
historical maximum ammonia flow rate in plant Hugdts IV. For this day, the baselingONemissions
(BE_N20,y,IV) were capped at conservative IPCC diefaalues, fully in line with the applied
methodology and the revised monitoring plan. Fbotiler days in the monitoring period, the actual
daily ammonia flow rate to the AOR was below thetdriical maximum in plant Hu-Chems IV.

E.2.  Project emissions calculation

>>
Project emissions of the project activity are deiaed based on the quantity of®Inot destroyed by
the destruction facility and emissions relatedhi dperation of the destruction facility (i.e. esnis
from ammonia and hydrocarbon input), taking promunctevels under consideration. Following
monitoring activities have been done separatelg&mh of the three nitric acid plants (Hu-Chems I,
Hu-Chems lll and Hu-Chems IV):
¢ The quantity of NO not destroyed (PE_N20,y) is directly calculatgdrultiplying the
measured tail gas volume flow rate and the meadw@®dconcentrations;
¢ The quantity of hydrocarbon (Propane) to the EnviR®eactors of plants Hu-Chems Il and
Hu-Chems Il has been monitored. No hydrocarbarsed in plant Hu-Chems 1V;
¢ It has been monitored, if the production level ®®4 for the monitoring period was below the
design capacity of the plant.

Excel books containing recorded monitored datamaprehensive calculation of project emissions with
actual values (formulae of calculation are showthanspreadsheet cells for ease of assessment) and
automatic checks of nitric acid production leveajgiast design capacity are attachedasex 2

Calculation of total project emissions of the projet activity
The total project emissions of the project actidtying the monitoring period (PE_y) are the surarov
the plant-specific project emissions (PE_y, Il / I / PE_y,IV):

PE vy = PE yll + PEyIl + PE ylV PE ND)y + PE DFy (34)
Parameter Unit Hu-Chems Total
PE_y tCO2e 8,350
PE_y,lI tCO2e 3,017
PE_y,lll tCO2e 1,822
PE_y,IV tCO2e 3,511




PE NDy = PE ND,y,ll + PE NDy,lll + PED\,IV (35)

Parameter Unit Hu-Chems Total
PE_ND,y tCO2e 7,877
PE_ND,y,ll tCO2e 2,782
PE_ND,y,llI tCO2e 1,584
PE_ND,y,IV tCO2e 3,511
PE DFly = PE DFy,ll + PE DFy,ll + PEERIV (36)
Parameter Unit Hu-Chems Total
PE_DFy tCO2e 473
PE_DF,y,lI tCO2e 235
PE_DF,y,llI tCO2e 238
PE_DF,y,IV tCO2e 0
Based on formulae (34), (35) and (36) above:
PE_,y, = PE NDy,Il + PE DFy,ll (37)
Parameter Unit Hu-Chems I
PE_y,lI tCO2e 3,017
PE_ND,y,lI tCO2e 2,782
PE_DF,y,lI tCO2e 235
PE_ylIll = PE_NDy,ll + PE _DFy,ll (38)
Parameter Unit Hu-Chems I
PE_y,llI tCO2e 1,822
PE_ND,y,llI tCO2e 1,584
PE_DF,y,llI tCO2e 238
PE yIV = PE ND)y,IV + PE _DFy,IV (39)
Parameter Unit Hu-Chems IV
PE_y,IV tCO2e 3,511
PE_ND,y,IV tCO2e 3,511
PE_DF,y,IV tCO2e 0
where:
PE vy Project emissions in year y (D
PE_v,li Project emissions Hu-Chems Il in year y(di€)
PE_vy,lll Project emissions Hu-Chems Il in yeat@@.e)

PE_vy,IV Project emissions Hu-Chems IV in year y@€)
PE_ND,y Project emissions from® not destroyed in year y (tG€)
PE_DF,y Project emissions related to the operatfdhe destruction facility in year y (tG€)

PE_ND,y,ll Project emissions from@ not destroyed in year y Hu-Chems Il (&P
PE_ND,y,lll Project emissions from,® not destroyed in year y Hu-Chems Ill (t&®
PE_ND,y,IV Project emissions from@ not destroyed in year y Hu-Chems IV (t@D

PE_DF,y,lI Project emissions related to the openatif the destruction facility in year y Hu-
Chems Il (tCQe)
PE_DF,y,lll  Project emissions related to the operadf the destruction facility in year y Hu-

Chems llI (tCQe)



PE_DF,y,IV  Project emissions related to the operatif the destruction facility in year y Hu-
Chems IV (t1CQe)

Calculation of plant specific project emissions fron N,O not destroyed and plant specific project
emissions from the operation of the destruction fality

The calculation of plant specific project emissidmsn N,O not destroyed in year y (PE_ND,y, Il for
Hu-Chems Il / PE_ND,y,lll for Hu-Chems Il / PE_NBIV for Hu-Chems V) and plant specific

project emissions related to the operation of #&rdction facility (PE_DF,y,ll for Hu-Chems Il /
PE_DF,y,lIl for Hu-Chems Il / No such project esitns occur in Hu-Chems 1V) is based on the same
set of formulae. In the below section, this forneudaie described in general, hence plant-specific
suffixes in parameter names are neglected in #rgial description. Calculations of plant specific
project emissions with actual values for the maimip period are implemented in the excel books
which are attached @nnex 2o this Monitoring Report.

PE_ NDy = PE_N20,y x GWP_N20 (40)
Parameter Unit Hu-Chems Il Hu-Chems I Hu-Chems IV
PE_ND.,y tCO2e 2,782 1,584 3,511
PE_N20.y tN20 8.973 5.107 11.324
GWP_N20 tCO2e / tN20O 310 310 310

where:

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

PE_N20,y Project emissions of®lin year y (tNO)

GWP_N20 Global warming potential ot® = 310

In order to ease the joint calculation of projauissions over all three nitric acid plants, conaéwe
rounding has been done, i.e.plant specific praatssions from BD not destroyed (PE_ND,y,II /
PE_ND,y,lll / PE_ND,y,IV) have been rounded up teole numbers.

The quantity of MO not destroyed by the project activity (PE_N20syalculated based on
continuous measurement of the tail gas volume flme (F_TG,i) and the JO concentration at the
outlet of the NO destruction facility (CO_N20,i).

PE_N20y = Z.n F_TG,i x CO_N20,i x M_i (42)
Parameter Unit Hu-Chems Il Hu-Chems llI Hu-Chems IV
PE_N20,y tN20 8.973 5.107 11.324

For calculation of parameter according to the foda(on a daily basis) please refer to excel bowoks i
Annex 2 of this monitoring repofurthermore, please refer to thgecial clarification regarding
parameters QI_N20,y and PE_N2@yyderSection C — 1 (Information Flovef this monitoring

report.

where:

PE_N20.y Project emissions of@lin year y (tNO)

F TG, Volume flow rate tail gas at destructiogiligdy during interval i (Nm3/ h)
CO_N20,i NO concentration in the tail gas of theONdestruction facility during interval i (H®
/ NmP)

M_i Length of measuring interval i (h)

| Interval
n Number of intervals during the year



Project emissions related to the operation of #strdction facility are calculated based on ammonia
input to the destruction facility and hydrocarbaptit to the destruction facility.

(42)

PE_DFy = PE_NH3y + PE HCy
Parameter Unit Hu-Chems Il Hu-Chems I Hu-Chems IV
PE_DF.y tCO2e 235 238 0
PE_NH3,y tCO2e 0 0 0
PE_HC.y tCO2e 235 238 0

where:

PE_DF,y Project emissions related to the operatfahe destruction facility in year y (tG&)

PE_NH3,y Project emissions related to ammonia itpdestruction facility in year y (tG8)

PE_HC,y Project emissions related to hydrocarbpatito destruction facility in year y (tG6)

Specifically to this project activity and as debed in the PDD, following circumstances need to be
considered with respect to project emissions reéltdghe operation of the destruction facility:
¢ As SCR DeNOx units have been installed prior toptugect activity, project emissions related
to ammonia input to destruction to the faciliti®E( NH3,y) are zero for all three plants (Hu-

Chems I, Hu-Chems Il and Hu-Chems IV);

¢ No hydrocarbon is used in plant Hu-Chems IV, consetly no project emissions related to
hydrocarbon use occur in plant Hu-Chems IV, hemogept emissions from hydrocarbon use in

destruction facility are zero in plant Hu-Chems(RE_HC,y,IV).

e The EnviNOx® systems in plant Hu-Chems Il and pldatChems Ill are designed to use
propane as reducing agent. No methane is used itgeriesent in the hydrocarbon. Hence,
emissions from non-converted methane do not oautittze parameter (HCE_NC,y) are zero;

[97]

D

PE HCy = HCE Cy + HCE NCy
Parameter Unit Hu-Chems Il Hu-Chems I Hu-Chems IV
PE_HCy tCO2e 235 238 0
HCE_Cy tCO2e 235 238 Not applicabl
HCE_NC\y tCO2e 0 0 Not applicablg
where:

(43)

PE_HC,y Project emissions related to hydrocarbpatito destruction facility in year y (tG&)
HCE_C,y Converted hydrocarbon emissions in yea€®4e)
HCE_NC,y Methane emissions in year y (€D

Specifically to this project activity and as debed in the PDD, following circumstances need to be

considered with respect of project emissions rdl&aehydrocarbon input:

e For converted hydrocarbon emissions, conservaptiem according to the methodology
(complete conversion of propane to £@ applied per default. Applied assumption of ful
conversion (OXID_HC = 100%) of hydrocarbon (PropaneCQ, leads to maximum project
emissions theoretically possible from this sourcthie emission reduction calculation.

HCE Cly =p HC x Q HCy x EF_HC x OXID_HC/100
Parameter Unit Hu-Chems |l Hu-Chems I
HCE_C.y tCO2e 235 238

p_HC t/ Nm?3 2.0*10 2.0*10°
Q_HCy Nm23 39,119 39,607
EF HC tCO2e /tHC 3.0 3.0
OXID_HC % 100 100

(44)



where

HCE_C,y Converted hydrocarbon emissions in yea€®4e)
p_HC Hydrocarbon density (t / Nm3)

Q_HCy Hydrocarbon input in year (Nm3)

EF HC Carbon emission factor of hydrocarbon @COHC)
OXID_HC Oxidation factor of hydrocarbon (%)

In order to ease the joint calculation of projauissions over all three nitric acid plants, conaéwe
rounding has been done, i.e.plant specific congdry@lrocarbon emissions (HCE_C,y,Il and
HCE_C,y,lll) have been rounded up to whole numbers.

Other monitoring activities with effect on project emissions

The production of nitric acid for the monitoringripal is below the design capacity in all threeiaitr
acid plants (Hu-Chems Il / Hu-Chems 1l / Hu-Chelmy hence no limitation of the project emissions
is to be applied.

E.3. Leakage calculation

>>
According to AM0028v1, leakage emissions need tmlye analyzed if the project activity does not
involve any energy recovery from the tail gas. ldas turbine is installed end of pipe in all thre
plants (Hu-Chems I, Hu-Chems Ill and Hu-Chems 8nce LE_y is zero for all plants.

E.4. Emission reductions calculation / table

>>
The total emission reduction achieved by this progetivity during the monitoring period is the
difference between baseline emissions (BE_y), ptamissions (PE_y) and leakage emissions

(LE_y):

ER vy = BEy - PEy - LE Yy . (45
Parameter Unit Hu-Chems Total
ER vy tCO2e 358,815
BE_y tCO2e 367,165
PE_y tCO2e 8,350
LE_y tCO2e 0

where:

ER_y Emissions reductions of the project actiditying the year y (tC£2)
BE_y Baseline emissions during the year y €O

PE_y Project emissions during the year y (1€)O

LE_ vy Leakage emissions in year y (2D

Total baseline emissions: 367,165 tCO2e
Total project emissions: 8,350 tCO2e
Total leakage: 0tCO2e

Total emission reductions: 358,815 tCO2e



E.5. Comparison of actual emission reductions witkestimates in the CDM-PDD

>>

Comparison of emission reductions with PDD valu@®tal Project Activity

Item Values applied in ex-ante Actual values reached during the
calculation of the registered monitoring period
CDM-PDD

Emission reductions One year:

(tCOe) 1,280,429

358,815

Monitoring period (92 days):
322,738

Reason for the increase in actual emission recuktiehieved during the current monitoring period
compared to ex-ante calculation of the registerM&PDD is given in section E.6. below. It should be
noted that the ex-ante estimation of emissionsataals in the PDD was generally based on
conservative assumptions.

E.6. Remarks on difference from estimated value ithe PDD

>>
Comparison of emission reductions with PDD valuéf+-Chems i
Comparison of ER with PDD values: Hu-Chems I
Source Value
Emission reduction estimation according to PDD (pear; rounded) 329,397 tCO2e
Corresponding PDD estimation (over 92 days; roupded 83,026 tCO2¢
Actual calculation of emission reduction in monibgy period (over 92 days) 103,644 tCO2e

The increase of the actual emission reduction dutie monitoring period compared to the
corresponding ex-ante estimation according to B B caused by following reasons:
o For the PDD calculation, a destruction rate of (846] was used, the actual destruction rate
reaches an average level of about [97.39%];
e Due to the absence of actual values, an inlet cdratéon of [3.5*1C° tN,O / Nm?] for baseline
emission estimation in the PDD was used. Actualceatrations measured reach an average
level of [4.06*10° tN,O / Nm3] and therefore lead to higher baseline siois;

Comparison of emission reductions with PDD valuéf+Chems |l

Comparison of ER with PDD values: Hu-Chems Il
Source Value
Emission reduction estimation according to PDD (pear; rounded) 329,397 tCO2e
Corresponding PDD estimation (over 92 days; rouphded 83,026 tCO2¢
Actual calculation of emission reduction in moniibgy period (over 92 days) 83,872 tCORe

The increase of the actual emission reduction dutie monitoring period compared to the
corresponding ex-ante estimation according to B B caused by following reasons:
e For the PDD calculation, a destruction rate of (846] was used, the actual destruction rate
reaches an average level of about [98.15%];
e Due to the absence of actual values, an inlet garation of [3.5*10 tN,O / Nm3] for baseline
emission estimation in the PDD was used. Actualeatrations measured reach an average
level of [3.54*10° tN,O / Nm?3] and therefore lead to higher baseline simiss;



Comparison of emission reductions with PDD valuéf+Chems IV

Comparison of ER with PDD values: Hu-Chems IV
Source Value
Emission reduction estimation according to PDD (pear; rounded) 621,634 tCO2e
Corresponding PDD estimation (over 92 days; rouhded 156,686 tCO2e
Actual calculation of emission reduction in moniibgy period (over 92 days) 171,299 tCO2e

The increase of the actual emission reduction dufie monitoring period compared to the
corresponding ex-ante estimation according to DB B caused by following reasons:

For the PDD calculation, a destruction rate of (846] was used, the actual destruction rate
reaches an average level of about [97.99%];

Due to the absence of tail gas flow measuremeaettatih gas flow used for emission reduction

determination in the PDD was estimated with [148,8lf?3 / h]. Actual flows measured reach

an average level of [155,908 Nm? / h] and therefmetribute to a higher emission reduction
than estimated.

It should be noted that the ex-ante estimatiomatsions reductions in the PDD was generally based
on conservative assumptions.



ANNEX 1
Social Fund

As described in the PDD a Social Fund was estadlisly the project developer and the project
operator. This fund will contribute to the sociahiefit of the people living in the area of the putj
activity by financing projects and social activitid’rojects and Organizations supported by the CDM
Social Fund are the Yeodo Academy, the Endowmemt-Gompany welfare fund and the Sang am
village fund. The Yeodo Academy intends to imprtwe basic elementary and secondary education
and the objective of the Welfare Fund is to contigtto working employees’ life stabilization and
welfare improvement. Contribution to the Social &umthe recent years was as follows:

e Social Fund 2007: 250,931,278 WON (~ 150,000 Euro)

e Social Fund 2008: 854,902,652 WON (~ 530,000 Euro)

e Social Fund 2009: 582,706,027 WON (~ 320,000 Euro)

e Social Fund 2010: 618,891,360 WON (~ 400,000 Euro)
ANNEX 2

Excel books containing monitored data and caloutetiof baseline emissions, project emissions and
emission reductions as additional checks and irdtion are attached as separate files:

HUC_II_MP15_ERCLAIMING_UNFCCC_CONFIDENTIAL.xls
HUC_IlII_MP15_ERCLAIMING_UNFCCC_CONFIDENTIAL.xIs
HUC_IV_MP15_ERCLAIMING_UNFCCC_CONFIDENTIAL.xIs
HUC_OVERALL_MP15_ERCLAIMING_UNFCCC_CONFIDENTIAL.xIs

ANNEX 3

Additional excel books containing parameters calimd on 10seconds basis are attached as separate
files:

HUC_II_MP15_CHECK_UNFCCC_CONFIDENTIAL.xIs
HUC_IlII_MP15_ CHECK_UNFCCC_CONFIDENTIAL.xIs
HUC_IV_MP15_ CHECK_UNFCCC_CONFIDENTIAL.xls
HUC_OVERALL_MP15_CHECK _UNFCCC_CONFIDENTIAL.xls
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