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MONITORING REPORT
Version 1 — 08/07/2010

Catalytic N,O destruction project in the tail gas of three Nitic Acid Plants at Hu-Chems Fine
Chemical Corp.
UNFCCC 0765
Monitoring Period 13: 01/04/2010 — 30/06/2010

‘ SECTION A. General description of the project actvity |

‘ A.l.  Brief description of the project activity: >> |
>>
1. Carbon CDM Korea has implemented a project for Gitssion reduction by catalytic,®
destruction in Yeosu, Republic of Korea. The prbjecategorized as large scale project under
sectoral scope 5: “Chemical Industry”. The Hostty#or the project activity is the Republic of
Korea. The Project Activity includes developmemsidgn, engineering, procurement, finance,
construction, operation and maintenance of a sy&tecatalytic reduction of pD in three
Nitric Acid Plants (Hu-Chems II; Hu-Chems lIl; HUh€ms V) at Hu-Chems Fine Chemical
Corp.

2. Inthis project, CARBON CDM Korea installed threeMANOx® 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 thegiraas not implemented.

The EnviNOXx® process used in tHe-Chems Il + 11l nitric acid plants is based on the
catalytic reduction of NO(NO and NQ) with ammonia (NH) and of nitrous oxide (§D) with

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

The EnviNOXx® process used in thHe-Chems IV nitric acid plant is based on the catalytic
decomposition of nitrous oxide §) and the catalytic reduction of NONO and NQ) with
ammonia (NH). This process works very well at temperatures/aladout 425°C. The
reactions take place over two iron zeolite catabgsts.

3. The EnviNOx® system at Hu-Chems IV was installe®ecember 2006 and the catalytic
reduction process of @ started in the beginning of January 2007.
The EnviNOx® system at Hu-Chems Il and Hu-Chemevdlt installed in February and March
2007 and the catalytic reduction process gb Ntarted in the end of March 2007.

4. Total emission reductions achieved in this monigperiod:371,906tCO e
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A.2.  Project Participants
>>
Name of Party involved Project par.t|C|pants Party.mvolved
(as applicable) considered as
project participant
Republic of Korea (Host) | CARBON CDM Korea 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 ProjektentwicldudmbH, 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 piorifcluding 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 mderent 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 CDMéLtd. 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°
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Address : 7-6 Walnaedong, Yeosu City, JeollaNamdo
Phone :8&2-61 £500
PAX Rz The production site of
Hu-Chems is located in
_ Yeosu (southern coast of
= Gwangju Namhae Expressway Busan =

New Core{Dept. Store)
»

Suncheon
Haeryong-myeon

Yeosu Airport

[ 4

Deogyang

Seokchang
v Sageori

Guyeocheon

=+ Yulchon Gongdan

Yeocheon Gongdan

NamHae Chemical

KCC Yeocheon Plant

NamHae Chemical House for employees

Yeodo Elementary School

=
Dundeck Samgeori Yeosu

the republic of Korea) in
the second biggest
industrial complex of
Korea consisting of oil,
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 negddty-product of the manufacture
of nitric acid. It is formed alongside the mainsiled product nitric oxide (NO) during the catatyti

oxidation of ammonia in air over noble metal gauddse 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 — 4NO +6 HO

(main reaction 1)

(1)

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

4NH; +3 0 — 2Ny + 6 HO
4NH; +4 0 — 2NO +6 HO

(side reaction 1)
(side reaction 2)

(2)
®3)

NO yield mainly depends on pressure and temperaiuthe ammonia oxidation process and is
usually in a range of 95% to 97%.

2. NO is oxidised to nitrogen dioxide (NP

2NO+Q — 2NG

(main reaction 2)

(4)

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

Description of catalytic reduction process:

Although the term catalytic reduction nowadays &asore general definition in terms of the transfer
electrons, the following definition is sufficierdrfpresent purposes: catalytic reduction gdMccurs
when reactions take place betwee®Nind other substances in contact with a catadyst) 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(1)Q+Y, PQ)GQ + ....+32Q(1) +2Q(2) + ..... (6)
where RA is a molecule of the reducing agent, P{1R2)& are the compound formed by reaction
with the oxygen of the YO and Q(1), Q(2) represent further products ofatkidation reaction, n, X,;y
Y2, Z1, 2, are the appropriate stoichiometric coefficients.

Equations reduction D with propane:

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

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

2 CHg+7 O,— 6 CO + 8 HO 9)
or
CiHg + 50— 3 CQ, + 4 HO (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 itsaifidp
transformed or consumed by the reaction.

Overall reaction:
2NO—-2N, + O, (12)

The products of BO decomposition are the substances that result dezomposition reaction gdnd
Oz)

Project Specific description:

Principles of the EnviNOx® process Hu-Chems Il 1+ I

The EnviNOx® 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 (pD) with a hydrocarbon.
The hydrocarbon used is propane gas of which the cgastituent is propane {8s). The reactions
take place over an iron zeolite catalyst bed.
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First the NQ is reduced with ammonia according to such reastam
6 NO, + 8 NH; — 7N, +12HO (12)
6 NO +4NH — 5N+ 6 HO (13)
NO +NQ+2NH; — 2N, + 3 HO (14)
ANO +Q+4NH; — 4N+ 6HO (15)

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

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

7NO + GHg —7N, +4H0 +3CO (16)
10 N,O + GHg — 10N, +4HO +3CQ (17)
50, +CHg — 4H0 +3CQ (18)
70, +2GHs —8H,0 +6CO (19)

Similar reactions take place between nitrous ozidlg the small quantities of other hydrocarbons such
as butane (§H,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 monoxide thatoigried is further oxidised to carbon dioxide over a
second EnviCat®-CO / CH catalyst installed in tmiEOx® reactor downstream of the first catalyst:

2CO +Q —2CO (20)
All the above reactions are exothermic and causengerature rise over the EnviNOx® reactor.
Compared with the reduction in greenhouse gas @mnisghieved by the destruction ofMlthe
additional greenhouse gas emissions {&@used by the use of hydrocarbons in the praoess
insignificant but are monitored.

Principles of the EnviNOx® process Hu-Chems IV:
The EnviNOx® process used in the Hu-Chems IV nai plant is based on the catalytic
decomposition of nitrous oxide §8) and the catalytic reduction of NONO and NQ) with ammonia
(NH3). This process works very well at temperaturesralaout 425°C. The reactions take place over
two iron zeolite catalyst beds.
In the first bed NO is catalytically decomposed into its elements:

2 N,O —-2N, + O (21)

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

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

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

Technology employed by the project activity:
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In this project, CARBON CDM Kaorea installed threeMNOx® systems for catalytic reduction and
decomposition of NOx and & additionally to the equipment at the three ni&dad manufacturing
plants. The project activity reduces the GHG ernaissi which would otherwise be released to the
atmosphere, if the project was not implemented. ififigementation of the }D destruction project at
Hu-Chems Il and Hu-Chems Il involves that propanemployed as a reducing agent fgONemoval.

Location of the EnviNOx®-Systems:

Hu-Chems II: The new EnviNOX® reactor (322-R-202)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 pssca Hu-Chems II.

Hu-Chems Ill: The new EnviNOx® reactor (323-R-302)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 gecabuction 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 highesk gais temperature in the nitric acid production
process at Hu-Chems IV. The priorly operational SiRIOx reactor has been de-commissioned.
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The following figures show the spatial extent af ghroject boundary:

Project boundary Hu-Chems Il and Hu-Chems lll

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

>>

Applied Baseline methodology

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

Applied Monitoring methodology:
AMO0028, Version 1: “Catalytic BO 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 N;O destruction project in the tail gas of
three Nitric Acid Plants at Hu-Chems Fine Chem{Catp.”

Date of Completion of PDD: 22/07/2006 (PDD Versgn

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: 222007

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 chanigenh:
Expected starting date of first crediting period5/12/2006
Expected end date of first crediting period: 1420273

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

>>
Responsible for completing the CDM-MR:

On behalf of CARBON CDM Korea Ltd.

Name Andreas Rammelmiller Franz Zaiser

Position Project Manager Project Assistant

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

Phone Number| +43 2734 322 70-60 +43 2734 322 70-11

Supervision:

CARBON Austria

Name Gerald Dunkel

Position JI/CDM Director

Email Dunkel@carbon-austria.com

Phone Number| +43 2734 322 70-30




@y UNFCCC/CCNUCC
74

CDM - Executive Board

INRCCe
~y

EB 54
Report
Annex 34
Page 10

‘ SECTION B. Implementation of the project activity |

| B.1.
>>

1. Project implementation status and operational state

Implementation status of the project activity |

The operation of the projected activity startethi& beginning of January 2007 at Hu-Chems IV and in
the end of March 2007 at Hu-Chems Il and Hu-Chdm3te project has been implemented and is
operated as per the registered PDD with all phy/$sedures (technology, project equipment, and
monitoring and metering equipment) in place, mamipis done according to the registered
monitoring plan (as per the revision approved l&y@DM EB on 18/03/2010).

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 ABnts were out of operation due to the given
reasons.

Downtimes of the nitric acid plants
Nitric Acid Plant downtimes

Plant Downtime - Start Downtime - End Downtime Reason
Plant Il Date Time Date Time
1l 08.04.2010 04:00 09.04.2010 00:00

1l 14.06.2010 02:00 22.06.2010 16:00

Description
Exchange of Ammonia Oxidation Catalyst

Plant maintenance works / Overhaul of air compressor

Plant 1l Date Time Date Time Description
1l 17.05.2010 02:00 18.05.2010 03:00 Exchange of Ammonia Oxidation Catalyst
Plant IV Date Time Date Time Description

v 04.05.2010 14:00 07.05.2010 21:00 Exchange of Ammonia Oxidation Catalyst

Summary on catalyst gauze campaigns

Nitric Acid plant Hu-Chems |l Hu-Chems I Hu-Chems IV
Duration of campaign 1 Campaign start: Campaign start: Campaign start:
(=campaign operative at 07/01/2010 10/02/2010 21/10/2009
the beginning of the Campaign end: Campaign end: Campaign end:
monitoring period) 08/04/2010 17/05/2010 04/05/2010
: : Campaign start: Campaign start: Campaign start:
Duration of campaign 2 08/04/2010 17/05/2010 04/05/2010
(applicable, if new . ) . ) . )
: , Campaign end: Campaign end: Campaign end:
campaign started during . . .
monitoring period) Ongoing at the end of| Ongoing at the end of Ongoing at the end of
gp the Monitoring Period | the Monitoring Period| the Monitoring Period

The table above displays the starting dates andiates of the ammonia oxidation catalyst gauze
campaigns of a nitric acid plant. Campaigns stémnew gauzes are installed and end, when the
gauzes are removed and new gauzes are installed aga
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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

Plant Downtime - Start Downtime - End Downtime Reason
Plant Il Date Time Date Time Description
1] 07.04.2010 22:00 09.04.2010 02:00  Shutdown of NA Plant (Exchange of Ammonia Oxidation Catalyst)
1] 13.06.2010 20:00 22.06.2010 17:00  Shutdown of NA Plant (Plant maintenance works / Overhaul of air compressor)
Plant Il Date Time Date Time Description
1l 20.04.2010 02:00 20.04.2010 14:00  Shutdown of EnviNOXx system (Valve malfunction and repair works)
1l 16.05.2010 21:00 18.05.2010 05:00  Shutdown of NA Plant (Exchange of Ammonia Oxidation Catalyst)
Plant IV Date Time Date Time Description
1\ 04.05.2010 14:00 07.05.2010 22:00  Shutdown of NA Plant (Exchange of Ammonia Oxidation Catalyst)

Observations during the monitoring period relevaitulation of ER

During the below mentioned periods, observatiofeted to the operation of the EnviNOX® system
and the AMS have been made. All observations wausaed by normal and scheduled services, no
malfunction of monitoring equipments leading to sinig/incomplete monitoring data were observed.

EnviNOx® System at Nitric Acid Plant #2

Between 29/04/2010 (11:00) and 30/04/2010 (09108)rlet analyser was out of operation due to
maintenance reasons (Emerson engineers performegpliar quarterly inspection on these days).
During this period, the nitric acid plant as wedlthe EnviNOx® system were in normal operation and
Emissions Reductions have been conservativelyméted as described in section C - 4 (Systematic
Measures) of this Monitoring Report, fully in limgth the applied methodology and the registered
PDD.

On 12/05/2010 between 10:00 and 18:00, the govertahKorean Testing Laboratory performed the
analyser certification and test procedure for thetiand the outlet analyser, respectively. Due to
intermittent operating conditions of the EnviNOx@g&m, conservatively no emission reductions are
claimed during this period.

EnviNOx® System at Nitric Acid Plant #3

On 13/05/2010 between 09:00 and 18:00, the govertahKorean Testing Laboratory performed the
analyser certification and test procedure for thalysers. On 16/06/2010 between 11:00 and 12:00,
Emerson Process Management Korea has performedmestine check for the analysers. During these
periods, the nitric acid plant as well as the E@X® system were in normal operation and Emissions
Reductions have been conservatively determine@s&ithed in section C - 4 (Systematic Measures) of
this Monitoring Report, fully in line with the apptl methodology and the registered PDD.

EnviNOx® System at Nitric Acid Plant #4

On 11/05/2010 between 10:00 and 20:00, the govertahKorean Testing Laboratory performed the
analyser certification and test procedure for thalysers. On 16/06/2010 between 12:00 and 14:00,
Emerson Process Management Korea has performedmestine check for the analysers. During these
periods, the nitric acid plant as well as the E@X® system were in normal operation and Emission
Reductions have been conservatively determine@ssithed in section C - 4 (Systematic Measures) of
this Monitoring Report, fully in line with the apptl methodology and the registered PDD.
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Other observations during the monitoring period

Regular health check and inspection visit servises “Calibration and Maintenance” below and
section C — 3) have been conducted by Emerson $gdd¢anagement Korea in April 2010, May 2010
and June 2010 and attest good condition and av#yatf the whole system. Sample line checking by
applying test at the beginning of the sample lias been performed for all analysers of all threats

in June 2010 and showed positive results. Genexaitemance services (see “Calibration and
Maintenance” below and section C — 3) have beedwtted for plants Il and IV in May and June,
respectively and attest good condition of all instents. Reports of all conducted services are made
available to the DOE for verification.

Calibration and Maintenance

All measuring and analytical instruments are b&algorated as defined in the Approved Methodology
AMO0028 and the monitoring plan in its present vemngirevision approved by the CDM EB on
18/03/2010). The maintenance methods and procetluresonitoring instruments used for CDM
Monitoring have been incorporated as part of th@ #8901 procedures, and form an integral part of the
systems and procedures of HU-CHEMS. QA/QC of memgpequipments is in full compliance with
the monitoring methodology and the monitoring ptéihe registered PDD in its present version
(revision approved by the CDM EB on 18/03/2010)cétds of conducted maintenance activities are
available and submitted to the DOE for verification

As pointed out in section C - 3 Carbon CDM Korea bantracted Emerson Process Management
Korea to execute monthly on-sitealth Checksand quarterly on-sitenspection Visits. System
components, sampling system, measurement devidetharmutomated monitoring system required for
the monitoring of the CDM project are covered bysih contracts. Service reports of conducted health
checks, inspection visits and further maintenarteities and checks, respectively are availablg an
submitted to the DOE for verification.

Instrument calibration and maintenance schemerfeqmeed according to Hu-Chems quality
management procedures. Maintenance proceduresofataring instruments used for CDM
Monitoring have been incorporated as part of th@ 801 procedures. Carbon CDM Korea has
mandated Emerson Process Management Korea to exaitionakegular calibration servicesand
regular general maintenance service® safeguard accuracy and availability of all nworming
instruments related to the CDM Project.

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 mooimg has been requested in November 2009
and has been approved by the CDM EB on the 18/@8/2@onitoring of the project is done according
to the monitoring plan in its present version.

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 |
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>>

No notification or requeste of approval of chanfyem the project activity as described in the
registered CDM PDD applies to this monitoring pdrio
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SECTION C. Description of the monitoring system

1. Information flow

The instruments transmitters continuously provide-20 mA analogue signal according to range and
units configured. These signals are transmittdddaards (analogue input/output cards) and cadlect
by the DeltaV Processor. Resulting digital valuesraade available in the network to be further
processed (e.g. in controller blocks, calculatibotber variables) and stored uncompressed in the
protected continuous historian server (CHS) comtirsly.

Following calculations, relevant for the calculatiof emission reductions, are already conducted on
continuous basis and also stored as data in the CHS

e Conversion of volume flows (Tail gas, Propane, Amimaato AOR) into standard conditions
(based on temperature and pressure measurement)
e N2O at the inlet and outlet of the destructionlfgc{QI_N20 and PE_N20)

Madifications of the Delta V, which are protecteddecurity levels by the supplier, are tracked by a
Version Control Tool.

Line-Diagram including the location of the monitagiinstruments / Hu-Chems Il

SCR

12261290 Tallgag DeNOx Unit
b (inc. NOx + N20)
322-R-201
322-FT-2:503 { 5 \ Heat
(322772103 Al Analyser House
(322-PT-2-303) Oxidation Sl oo RAMPIE GBS, ntlet Analyser (322-AL:2-125)
Reactor Outlet Analyser (322-AL-2-127)
322-£-211 N %
322-K-202 EnviNOx® Sample Gas
Reactor i
3 i e, 322-R-202
322-TT-2-115/116 -
Ammonta Absorbtion
Oxidation s i
Catalyst Clean Tail Gas
— Seell to Atmosphere
et b B
Propane
ProcessGas | | [~ °°~T°7777%
(inc. NOx + N20) DeN20O
Catalyst 3 i
122.FT-2.503 Tail Gas Turbine
(322-TT-2-103) 322-c-201-12
(322-PT-2-303)
ST+ t

/ Clean Tail Gas

Venturi Tube

322-FT-2:513

(322-11-2-127)



UNFCCC/CCNUCC UNFCCC ‘
/\/’

CDM - Executive Board
EB 54
Report
Annex 34
Page 15

Line-Diagram including the location of the monitagiinstruments / Hu-Chems lll
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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 autonadiiigenerates aggregated daily reports based on
the stored raw data from the continuous historames, including totals (flows) and averages
(concentrations). Daily reports contain followingds of data (separately for each plant):

e Concentrations of YD at the inlet and outlet of the EnviNOXx® systei@s N20, CO_N20)
e Volume Flows (F_TG; Q_HC)

¢ Amount of NO at the inlet and outlet of the EnviNOx® systei@$ (N20, PE_N20)

e Operating parameters of the nitric acid plant (TP.gg, A_OR,d)

Relevant parameters as above (Concentrations, \éoklows, Amounts of pD, Operating parameters
of the nitric acid plant) are exported from thei@ily available daily reports to excel sheets ésefely
for each plant) for presentation of required partanseand calculation of baseline emissions (BE,
BE_N20, SE_N20), project emissions (PE, PE_ND, HE_ FE_HC, HCE_C), and emission
reductions (ER) according to the formulae as reguper the methodology and the PDD. Daily
production of nitric acid plant is obtained from4@hems daily production reports and transferred to
these excel sheets (These excel sheets are pr@asdezbarate attachment to this monitoring report,
please see Annex 2 after on-site verification).

The above methods apply to all three nitric acahtd and EnviNOX® systems.

Information flow diagram
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I/0 Cards &
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7 (Data Storage)

DeltaV Digital Reporting Module (daily)

Waolume Flows: F_TG, O HC
Concentrations: CI_N20, CO_N20

Amount of My 00 Q_N20, PE_N2O
ADR Parameters: T_g, P_g, A_OR,d

____________________________________

Excel Books including
par ters & calculati of Emission Reductions

Hu-Chems
Production

Reports HUC Il MPXX_UNFCCC

HUC_ I MPRX_UNFGGE
HUC_ IV MP3_UNFCCT
HUC_OVERALL_MPi_UNFCCC

L ey

P_HNO3

This approach and all implemented formulas in te#tdV 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). The above methods apply
to all three nitric acid plants and EnviNOX® system
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2. Roles and responsibilities of personnel
Project Operator is Hu-Chems Fine Chemical Corfpd-EGHEMS). HU-CHEMS operates several
production units which produce fine chemical pradutlU-CHEMS is ISO 9001 and 14001 certified
and received the Korean safety and health manadesystem certificate (KGS18001 &
OHSAS18001). The company has received the Gramne BfiKorea Valuable Management Award in
2005, the President of Korea’s medal in an Eneayrty 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@Nsystem 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 establishedhalteaining plans on the CDM procedures,
operation of the EnviNOx® system and the monitosggtem to train staffs who are assigned to the
project during the crediting period. Training ret®are available and submitted to the DOE for
verification.

Carbon CDM Korea is responsible for reporting aadander the CDM Project. In terms of performing
general supervision and cross-checks of monitamdjreporting data Carbon Austria supports Carbon
CDM Kaorea. Carbon Austria gives their final appriowa the supporting documents as well as the
CDM-MR before submitting to the respective DOE doarterly verification.

Hu-Chems Organisational & Responsibility Diagram

Head Office
(Seoul)
K.D. Jung
CEO
Hu-Chems Plant Project
(Yeosu) Team
K.S. Hwang J.H.Ra
General Manager Deputy General Manager
Maintenance & Control Nitric Acid & Ammonium Engineering
Team Nitrate Team Team
. B.C.Im S.H. Bae
J. C. Kim Team Manager Team Manager
General Manager
J.H. Kim
J.H. Roh Assistant Chief Clerk g&g%feyr::vggrvlanager
Manager
shitA | | swra | | sntc | | snirp
D.J. Seo Y.S. Park J.J. Jeong H.S. Baek

Shift Leader

Shift Leader

Shift Leader Shift Leader
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CDM Project: Involved entities & Project responkilas

Hu-Chems Carbon COM Korea & Carbon Austria
Project Cperation COM Coordination
Regular Maintenance Monitoring
QASQC Supervision
Monitoring Reporting
Involved people S.H. Kim Ferdinand Heilig
see chart above Managing Director Managing Director
D.H. Kim Thomas Gulden

hdanager / Section Chief Managing Director

Gerald Dunkel
CDM Director

Andreas Rarmmelmiiller
Project Manager

Franz Zaiser
Project Assistant

UHDE GmbH Emerson Process Emerson Process
Management Korea Management
Supervision Germany
Troubleshooting External Inspection
External Maimenance
Troubleshooting Supervision
Guardian Support
Michael Groves Analytical Division Analytical Division
Process Enginger Dettay Division DetftaV Division

Instrumerttation 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 automaticagjmn, 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 loggeldeon
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.\Reliedata are logged on the ISO Document HCSEF-
448-1 “CDM Analyzer/Reactor Check List”. Actionseatefined in case of abnormal observations.
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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#tautomatic measuring system and to prevent
deficient handling of data, Carbon CDM Korea hastiacted 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 diagnostessures for system stability, updates as well as
preventive maintenance for the DeltaV System afadae technical components. The contract was
coming into force after the start-up period of fineject activity. Health check reports and insp®&cti

visit reports are available and submitted to theEIQr verification.

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

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

In order to enable high levels of availability eaxturacy of instruments, Carbon CDM Korea has
contracted Emerson Process Management Korea totexaonthly on-siteHealth Checksand
quarterly on-sitelnspection Visits. Furthermore 24 hours emergency services covered by the
contract. The contracted regular, services compenis® diagnostics of analysers, component updates
of the analysers and the sampling system, in-degffections 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 Syst&he contract was coming into force after the
start-up period of the project activity. Exceptiwendling 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 reportsaavailable 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 contracted
Emerson Process Management Korea to exeegtdar general calibration servicesandregular

general maintenance service®r all related monitoring instruments on a regudasis, associated with
the shut-down schedule of the nitric acid plants atopted to plant requirements. The service inter
alia consists of hardware and connection maintemasavell as software checks and error diagnostics.
Service reports of performed services are submitiede DOE for verification.

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 gpairts meet the recommendations of the supplier. The
majority of spare part types are re-purchased afiesumption, some other spare part types are re-
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purchased after their stock has reached a defewder 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 ¢ehscial part for analyzers), flow sensors ancesalv
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 th&aregutomatic calibration of the inlet and outlet
analysers are constantly monitored during the srgui-site inspection. Spare bottles of test gases
purchased in proper time. Specifications and c¢eatibn of test gases are made available to the DOE
for verification.

Back Up — Procedures:

In addition to the quality control and quality asswe procedures according to the Hu-Chems quality
management system and in order to avoid possilileda 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 olzaaBons of the AMS.

Periodical observation of the AMS

Organization Action Frequency Output

DeltaV Events & Alarm List Continuously Txt-fileExcel files

Hu-Chems Shift Inspection 3 times per day Prot@iudck List

Hu-Chems Daily Inspection Daily Protocol/Check List

Emerson Process Health check of AMS | Monthly Health Check Report

Management Korea System

(EPMK)

EPMK Health Check of Monthly Health Check Report
Instruments

EPMK Inspection check of Quarterly Inspection Check
AMS System Report

EPMK Inspection check of Quarterly Inspection Report
Instruments

EPMK General Maintenance | Adopted to shut-down | General Maintenance
of instruments schedule of plant Report

UHDE Supervision Continuously Plausibility Check

All resulting documents are analysed and evalubye@arbon CDM Korea under supervision of
Carbon Austria. In case of any upcoming problerfaure of the EnviNOx® system and/or the
automated monitoring system Carbon CDM Korea imatetlf takes measure to remedy the problem.
The provider of the automated monitoring systeaveslable 24 hours a day via Hotline. Furthermore
Emerson Korea is committed to be onsite within @drk.
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4. Systematic measures for QA for monitoring data dumng 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, demonstration of nbptent operation and estimation of emission
reductions are conducted according to the PDD.prbeedure how to determine the Emissions
Reductions during AMS down times and to ensurebility and conservativeness is a six-step
approach. Related data and documents are provadde DOE for verification, if applicable in the
covered monitoring period:

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

(2) Demonstration, that EnviNg@® system is under normal operation
Suitable operating parameters are provided, inrdmldemonstrate that the Envil® system is
operating under normal conditions.

(3) Correlation method
The systematic estimation of a missing parameteased on correlation methods applying
parameters historically correlating with the migsparameter (e.g. minimum historical
efficiency of the EnviN@Q® system; the flow of BD reducing agent to the reactor; the tail gas
volume flow, NO concentration etc.).

(4) Conservativeness check
Conservativeness is ensured by considering limitadges when determining the missing
parameter. Such are minimum (or maximum) threshi@dpending on baseline or project
emission determination) obtained from hours priut after the AMS downtime.

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

(6) Operation check
Operating parameters of the nitric acid plant dredEnviNOx® system are compared with
values prior and after the AMS was out of operatiodeactivated for maintenance reasons to
ensure that those values are within a plausiblgaan

This multi-step approach guarantees a conservastmnation of Emissions Reductions during AMS
downtimes.
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SECTION D. Data and parameters

D.1. Data and parameters determined at registratio and not monitored during the
monitoring period, including default values and fat¢ors

Data and parameter not monitored for Hu-Chems Il

Data / Parameter: EF HC,II

Data unit: tCOelt

Description: Hydrocarbon C{&mission factor Hu-Chems Il
Source of data used: According to the PDD

Value(s) : 3.0 tCOe/tPropane

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

Project emission calculations

Additional comment:

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

Source of data used:

According to the PDD;
According to AM0028 OXID_HC, Il is 100% (conservaiapproach)

Value(s) :

100%

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

Project emission calculations

Additional comment:

Data / Parameter: Type HC,II

Data unit: -

Description: Type of hydrocarbon
Source of data used: Hydrocarbon supplier
Value(s) : Propane

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

Project emission calculations

Additional comment:

Data / Parameter: P_HNO3,hist,lI
Data unit: tHNO;
Description: Design capacity

Source of data used:

According to PDD

Value(s) :

116,800 tHNG
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Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Baseline emission calculations

Additional comment:

Data / Parameter: T _g,hist I
Data unit: °C
Description: Historical operating temperature & #mmonia oxidation reactor Hy-

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: barg
Description: Historical operating pressure of ther@nia oxidation reactor Hu-

Chems Il

Source of data used:

According to PDD

Value(s) :

5.0 — 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,lI

Data unit: -

Description: Historical supplier of the ammoniadadion catalyst Hu-Chems ||
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,lI
Data unit: %
Description: Historical composition of the ammoaniadation catalyst Hu-Chems ||

and Hu Chems Il

Source of data used:

According to PDD

Value(s) :

90% Pt
5% Rh
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5% Pd

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

Baseline emission calculations

Additional comment:

Data / Parameter: A _OR,hist,lI
Data unit: tNHy/d
Description: Max. historical ammonia flow rate beetammonia oxidation reactor

Hu-Chems Il

Source of data used:

According to PDD

Value(s) :

91.82 tNHy/d

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

Baseline emission calculations

Additional comment:
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Data and parameter not monitored for Hu-Chems Il|

Data / Parameter: EF_HC,III

Data unit: tCOelt

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

Value(s) : 3.0 tCOse/t

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

Project emission calculations

Additional comment:

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

Source of data used:

According to the PDD;
According to AM0028 OXID_HC, Il is 100% (conservegi approach)

Value(s) :

100%

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

Project emission calculations

Additional comment:

Data / Parameter: Type HC,lII

Data unit: -

Description: Type of hydrocarbon
Source of data used: Hydrocarbon supplier
Value(s) : Propane

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

Project emission calculations

Additional comment:

Data / Parameter: P_HNO3, hist,llI
Data unit: tHNO;

Description: Design capacity
Source of data used: According to PDD
Value(s) : 116,800 tHNQ

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

Baseline emission calculations

Additional comment:

Data / Parameter:

| T g,hist, Il
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Data unit: °C
Description: Historical operating temperature & #mmonia oxidation reactor Hy-

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,llI
Data unit: barg
Description: Historical operating pressure of tha@nia oxidation reactor Hu-

Chems Il

Source of data used:

According to PDD

Value(s) :

5.0 — 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,llI

Data unit: -

Description: Historical supplier of the ammoniadation catalyst Hu-Chems ||
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 ammoaiadation catalyst Hu-Chems

Il and Hu Chems lli

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:
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Data / Parameter: A _OR,hist,llI
Data unit: tNHy/d
Description: Max. historical ammonia flow rate beetammonia oxidation reactor
Hu-Chems lli
Source of data used: According to PDD
Value(s) : 92.57 tNHy/d

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

Additional comment: -
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Data and parameter not monitored for Hu-Chems IV

Data / Parameter:

P_HNO3,hist,IV

Data unit: tHNO;

Description: Design capacity
Source of data used: According to PDD
Value(s) : 467,200 tHNQ

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

Baseline emission calculations

Additional comment:

Data / Parameter: T _g,hist, IV
Data unit: °C
Description: Historical operating temperature & #mmonia oxidation reactor Hy-

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: barg
Description: Historical operating pressure of the@nia oxidation reactor Hu-

Chems IV

Source of data used:

According to PDD

Value(s) :

2.2 barg — 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 ammoniadation catalyst Hu-Chems IV
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:
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Data / Parameter: G_com,hist, IV
Data unit: %
Description: Historical composition of the ammoaiadation catalyst Hu-Chems
\Y
Source of data used: According to PDD
Value(s) : 95% Pt
5% Rh
and/ or
92% Pt
8% Rh
Indicate what the data are | Baseline emission calculations
used for (Baseline/ Project/
Leakage emission
calculations)
Additional comment: -
Data / Parameter: A _OR,hist, IV
Data unit: tNHy/d
Description: Max. historical ammonia flow rate beetammonia oxidation reactor
Hu-Chems lli
Source of data used: According to PDD
Value(s) : 355.50 tNHy/d
Indicate what the data are | Baseline emission calculations
used for (Baseline/ Project/
Leakage emission
calculations)
Additional comment: -
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| D.2.  Data and parameters monitored |
Data and parameter monitored relevant for all plans (Hu-Chems I, Hu-chems lll and Hu-
Chems 1V)
Data / Parameter: PE_y
Data unit: tCOe
Description: Project emissions
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

9,233 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:

Recording: Annually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: PE_ND,y

Data unit: tCOe

Description: Project emissions from@® not destroyed
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

8,733 tCQe

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

Project emission calculations

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

Measuring/ Reading/
Recording frequency:

Recording: Annually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: PE_DF.y
Data unit: tCOe
Description: Project emissions from destructiorilityc

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system (Delta V)

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

Monitoring Report.

Value(s) of monitored
parameter:

500 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:

Recording: Annually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: BE_y

Data unit: tCOe

Description: Baseline emissions
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system (Delta V)

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

Monitoring Report.

Value(s) of monitored
parameter:

381,139 tCQe

Indicate what the data are

Baseline emission tzlons
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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:

Recording: Annually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: REG_NOXx
Data unit: tNOx/m?
Description: National regulation on N@®missions

Measured /Calculated
/Default:

Source of data:

Regional authorities: Official fioéition local authorities

Value(s) of monitored
parameter:

200 ppmv

Comment:
NO, emissions are measured at the outlet of the Enx@N&ystems.
The continuous measurement of the OGncentration reports the
following concentrations:

e Hu-Chemsll: 4.6 ppm

e Hu-Chemslll: 2.7 ppm

e Hu-ChemsIV: 22.8 ppm

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:

Calculation method (if
applicable):

QA/QC procedures applied

Data / Parameter:

QR_N20,y
RSE_N20,y
CR_N20
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Data unit: tN,O
tN,O/t HNO;,
tN,O/n*
Description: National regulation on,® emissions
Measured /Calculated Actual no regulations onJ® emissions are in place
/Default:
Source of data: Regional authorities
Value(s) of monitored Actual no regulations onJ® emissions are in place, therefoe
parameter: regulation is applicable

Indicate what the data are | Baseline emission calculations
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:

Calculation method (if -
applicable):

QA/QC procedures applied] -
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Data / Parameter: PE_y,lI

Data unit: tCOe

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

/Default:

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

2,551 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:

Recording: Annually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: PE ND,II
Data unit: tCOe
Description: Project emissions from@® not destroyed Hu-Chems I

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

2,325tCQe

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)
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Measuring/ Reading/
Recording frequency:

Recording: Annually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

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

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

226 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:

Recording: Annually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: PE NO,II

Data unit: tN,O

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

/Default:

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

7.50 tN,O

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

Project emission calculations

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

Measuring/ Reading/
Recording frequency:

Recording: Daily

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

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

Measured /Calculated
/Default:

Measured

Source of data:

Flow meter / Monitoring system (&)
Flow metering system automatically records volutoe/fadjusted to
standard temperature and pressure.

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

Value(s) of monitored
parameter:

74,248,292 Nm?
(38,371 Nm#3/h)

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 accaearnth ISO
5167-4:2003
Standard Normal Conditions: 1,013.25 hPa, 273.15K)

322-FT-2-5130B/5184B

Type: Differential pressure transmitter
Accuracy class: + 0.1% of span

Serial number: 01990156/01990157
Calibration frequency: 24 months

Date of last calibration: 23 February 2009
Validity: 22 February 2011

322-TT-2-1136/1137

Type: Temperature transmitter

Accuracy class: + 0.15% of span

Serial number: 01990158/ 01990159
Calibration frequency: 24 months

Date of last calibration: 23 February 2009
Validity: 22 February 2011

322-PT-2-3133/3134
Type: Pressure transmitter
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Accuracy class: + 0.1% of span

Serial number: 5435394/5435395
Calibration frequency: 24 months

Date of last calibration: 23 February 2009
Validity: 22 February 2011

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

[°2)

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 naa 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 datardyyAMS down
times

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

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

Measured /Calculated
/Default:

Measured

Source of data:

Non-dispersive infrared photomiryN,O / Monitoring system
(Delta V)

In the effluent of the EnviNOx®- system, the corications of nitrous
oxide (NO) is analysed continuously. Analysis is done bypagigon-
dispersive infrared photometry forL®.

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

Value(s) of monitored
parameter:

1.01E-07 tNO/Nm?3

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

Project emission calculations

Monitoring equipment (type
accuracy class, serial

322-Al-2-0127
Type: NDIR Analyzer
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number, calibration Accuracy class: 1% (zero/span)
frequency, date of last Serial number: 990861497812
calibration, validity) Calibration frequency:

Zero calibration daily (automatically)

Span calibration every two days (automatically)

Third party analyser certification frequency: 24ntis

Latest third party analyser certification: 31/0W8tand 12/05/2010,
respectively (by governmental Korean Testing latmogg

Validity: 30/07/2010 and 11/05/2012, respectively

Measuring/ Reading/ Measuring: Continuously
Recording frequency: 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.

[°2)

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 datardyAMS down
times

Accuracy-safeguarding instructions from Emersorcese
Management, the manufacturer of the equipmentieeli@ 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 trigheranually from
the operating console or automatically on a tinEdgZero
calibration: daily, span calibration: every two day

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 applyindited standard gas
at the beginning of the sample line. Latest testldeen conducted on
29/06/2009 and 16/06/2010, with positive results.

Emerson Process Management Korea has been mamolatatuct
monthly analyser health checks and quarterly ingpechecks to
ensure good instrument condition. Extended gemea@htenance
service by Emerson Process Management Germanyeleas b
conducted in January 2010.

| Data / Parameter: | M_ill
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Data unit: H
Description: Measuring Interval
Measured /Calculated Measured

/Default:

Source of data:

Monitoring system (Delta V)

Value(s) of monitored
parameter:

10 sec

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)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

72

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 datardyyAMS down
times

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

Data / Parameter: PE HC,II
Data unit: tCOe
Description: Emissions from hydrocarbon use inmesion facility Hu-Chems I

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

226 tCOe
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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)

Measuring/ Reading/
Recording frequency:

Recording: Annually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: HCE C, I
Data unit: tCOe
Description: Converted hydrocarbon emissions Hur@h#

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

226 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:

Recording: Annually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: Q HC\I
Data unit: Nm?3
Description: Hydrocarbon input (propane as redueiggnt) Hu-Chems |l

Measured /Calculated
/Default:

Measured

Source of data:

Flow meter / Monitoring System (2&f)
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The propane used as reducing agent is measuradrigjasd flow
meters. Flow is converted to standard conditiorsefan temperaturg
and pressure measurement.

D

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

Value(s) of monitored 37,553 Nm3
parameter:

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

Monitoring equipment (type| 322-FT-2-5121

accuracy class, serial Type: Coriolis flow meter
number, calibration Accuracy class: + 0.35%
frequency, date of last Serial number: 14126211
calibration, validity) Calibration frequency: 60 months

Date of last calibration: 16/02/2009
Validity: 15/02/2014

322-TT-2-1119

Type: Temperature transmitter
Accuracy class: + 0.15% of span
Serial number: 01545263
Calibration frequency: 48 months
Date of last calibration: 10/03/2009
Validity: 09/03/2013

322-PT-2-3118

Type: Pressure transmitter
Accuracy class: + 0.1% of span
Serial number: 5239384
Calibration frequency: 48 months
Date of last calibration: 30/12/2008
Validity: 29/12/2012

Measuring/ Reading/ Recording: Daily
Recording frequency:

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 naa plant (please
refer also to section C-3).

72

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
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Systematic measures for QA for monitoring datardyyAMS down

times
Data / Parameter: p_HC,II
Data unit: t/ Nm3
Description: Hydrocarbon density Hu-Chems I
Measured /Calculated Default
/Default:
Source of data: Default value / Supplier certifesat
Value(s) of monitored 2.00E-3 t/Nm3
parameter: Standard Normal Conditions: 1,013.25 hPa, 273.15K

For calculation of project emissions, a hydrocardensity value of
2.00*10° t/Nm2 is applied (as traceable in the excel bosksiex 2.
According to supplier certificates, actual densitghe delivered
hydrocarbon is below the applied density. Thusliagmensity is
conservative.

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

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

Measuring/ Reading/ Recording: Yearly
Recording frequency:

Calculation method (if -
applicable):

QA/QC procedures applied] -

Data / Parameter: P_HNO3\ I

Data unit: tHNO;

Description: Plant output of HNGHu-Chems I
Measured /Calculated Measured

/Default:

Source of data: Production reports

The nitric acid produced (recorded as 100% nitcid)is determined
from the volume flow measured with a flow metereTtourly volume
flow rate is available in the Hu-Chems Fine Cheiniltstributed
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 concentradod density are
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calculated and used for the specific day.

The DCS generates daily reports including the daityc acid
production.

The data from the daily reports generated by th& Bf@ transferred
to an excel sheet in order to present all parameterequired by
AMO0028 in an overall format.

The excel book containing daily values and an aatantheck, if the
production during the monitoring period is below thesigned
capacity is attached @snex 2o this Monitoring Report.

Value(s) of monitored 24,246 tHNG;
parameter:

Nitric Acid produced from
22/01/2009* until 21/01/2010
Nitric Acid produced from
22/01/2010* until 30/06/2010
Limit of annual Nitric Acid
Production according to PDD

84,434

44,396

116,800

* The calendar day, on which the crediting peried btarted is the
22/01/2007, therefore a year between 22/01 of agmea21/01 of the
subsequent year is considered a€eetliting Yeat.

The nitric acid production within the most recergtgrted Crediting
Year prior to the start of the covered monitorimgipd is compared
with the limit of annual Nitric Acid Production astablished in the
PDD (P_HNOS,hist).

In the present case, the produced amount of r@itid in the ongoing
crediting year between 22/01/2010 until 30/06/2(4d of
monitoring period) has been compared with P_HNG8Jhi The
production in this crediting year is below the linm Hu-Chems I1.
Furthermore, the production in the crediting yeanf 22/01/2009
until 21/01/2010 was clearly below the limit in Kihems II.

The assessment duly represents the productionnnatbne-year
production cycle.

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

Monitoring equipment (type| 322-FT-2-512
accuracy class, serial Type: Magnetic Flowmeter
number, calibration Accuracy class: + 0.25%
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frequency, date of last Serial number: 0880153845
calibration, validity) Calibration frequency: Instrument applied requmegegular

calibration after factory calibration

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

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

Commissioning: 09/09/2009 Latest general mainteeahs/06/2010
Validity of maintenance status: 08/09/2013 and 642014
respectively

322-TT-2-127

Type: Temperature Sensor
Accuracy class: + 0.15% of span
Serial number has not been issued
Calibration frequency: 48 months
Date of last calibration: 23/07/2009
Validity: 22/07/2013

Measuring/ Reading/ Recorded: Daily
Recording frequency:

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 nan plant (please
refer also to section C-3).

72

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 datardyyAMS down
times

Plausibility of nitric acid production data is régty checked by
nitrogen balance. During the actual monitoring @e&rthe conversion
rate of ammonia nitrogen to nitric acid is withiplausible range.

Data / Parameter: Ql_N20,11

Data unit: tN,O

Description: Quantity of BD at inlet of destruction facility Hu-Chems II
Measured /Calculated Calculated

/Default:

Source of data: Monitoring system (Delta V)

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.
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Value(s) of monitored 284.87 tNO

parameter:

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:

Recording: Daily

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: CI_N20,l
Data unit: tN,O/ Nm3
Description: NO concentration at destruction facility inlet Hu&dhs 11

Measured /Calculated
/Default:

Measured

Source of data:

Non-dispersive infrared photomiryN,O / Monitoring system
(Delta V)

In the feed of the EnviNOX®- system, the concerdrat of nitrous
oxide (NO) is analysed continuously. Analysis is done bypagison-
dispersive infrared photometry forL®.

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

Value(s) of monitored
parameter:

3.84E-06 tNO/Nm3

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)

322-Al-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: 24ntis
Latest third party analyser certification: 31/0W8tand 12/05/2010,
respectively (by governmental Korean Testing latmogg
Validity: 30/07/2010 and 11/05/2012, respectively
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Measuring/ Reading/ Measuring: Continuously
Recording frequency: 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 datardyyAMS down
times

Accuracy-safeguarding instructions from Emersorcese
Management, the manufacturer of the equipmentieeli@ 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 trigheranually from
the operating console or automatically on a tinEdgero
calibration: daily, span calibration: every two day

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 applyindited standard gas
at the beginning of the sample line. Latest testldeen conducted on
29/06/2009 and 16/06/2010, with positive results.

Emerson Process Management Korea has been mamolatatuct
monthly analyser health checks and quarterly ingpechecks to
ensure good instrument condition. Extended gemea@htenance
service by Emerson Process Management Germanyeleas b
conducted in January 2010.

Data / Parameter: T g,ll

Data unit: °C

Description: Actual operating temperature ammomidation reactor Hu-Chems |
during a day d

Measured /Calculated Measured

/Default:

Source of data: Temperature transmitter / Monitpfystem (Delta V)

Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.
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Value(s) of monitored 901.2 °C
parameter:

The temperature in the ammonia oxidation react@RAis monitored
by two thermocouples. The operating temperaturésam\OR are
collected, subsequently the Delta-V system autaablyicalculates
and reports the average temperature.

An excel book containing these daily average valumgsautomatic
checks, if daily average values are within the pibech range, is
attached agnnex 2o this Monitoring Report.

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

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

Monitoring equipment (type| 322-TT-2-115/116

accuracy class, serial Type: Temperature transmitter
number, calibration Accuracy class: = 0.15% of span
frequency, date of last Serial number: 1820884 / 1784582
calibration, validity) Calibration frequency: 48 months

Date of last calibration: 10/03/2009
Validity: 09/03/2013

Measuring/ Reading/ Recording: Continuously
Recording frequency:

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 naa plant (please
refer also to section C-3).

72

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 datardyyAMS down

times
Data / Parameter: P _g,ll
Data unit: Barg
Description: Actual operating pressure ammonia a@tih reactor Hu-Chems I
Measured /Calculated Measured

/Default:
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Source of data: Pressure transmitter / Monitoripstéin (Delta V)

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

Value(s) of monitored 8.45 barg
parameter:
The pressure in the ammonia oxidation reactor (ASR)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 average values aridraatic checks,
if daily average values are within the permittexige, is attached as
Annex 2to this Monitoring Report.

The actual average daily operating pressure iA@R is within the
permitted range for all days covered by this mamtpperiod.

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

Monitoring equipment (type, 322-PT-2-304

accuracy class, serial Type: Pressure transmitter
number, calibration Accuracy class: : £ 0.25% of span
frequency, date of last Serial number: 1094015
calibration, validity) Calibration frequency: 48 Months

Date of last calibration: 12/05/2009
Validity: 11/05/2013

Measuring/ Reading/ Recording: Continuously
Recording frequency:

Calculation method (if -
applicable):

72

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 naa 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 datardyyAMS down
times

Data / Parameter: G_sup,ll

Data unit: -

Description: Supplier of the ammonia oxidation gaHu-Chems I
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Measured /Calculated -

/Default:

Source of data: Supplier according to commerchabice
Value(s) of monitored Johnson Matthey

parameter:

The supplier of the ammonia oxidation catalyshis $ame as prior to
the start of the project activity (G_sup,hist,II)

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

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

Measuring/ Reading/ Every gauze change
Recording frequency:
Latest gauze changes, relevant to the monitoriniggre

07/01/2010
08/04/2010
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: Composition according to catalypper information
Value(s) of monitored 90% Pt
parameter: 5% Rh
5% Pd

The composition of the ammonia oxidation catalgghe same kind of
catalyst composition already in use prior to tteetsdf the project
activity.

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

Monitoring equipment (type} -
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)
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Measuring/ Reading/ Every gauze change
Recording frequency:
Latest gauze changes, relevant to the monitoringgre
07/01/2010
08/04/2010
Calculation method (if -
applicable):
QA/QC procedures applied] -
Data / Parameter: SE_N20,lI
Data unit: tN,O/tHNO;
Description: NO emission rate per ton of nitric acid Hu-Chems |l
Measured /Calculated Calculated
/Default:
Source of data: Monitoring system (Delta V) / Praithn Reports
Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.
Value(s) of monitored 0.012 tNO/tHNO 5
parameter:
Indicate what the data are | Baseline emission calculations
used for (Baseline/ Project/
Leakage emission
calculations)
Monitoring equipment (type} -
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)
Measuring/ Reading/ Recording: Yearly / Periodically
Recording frequency:
Calculation method (if Calculated according to formulae given in PDD
applicable):
QA/QC procedures applied] -
Data / Parameter: A OR,d,lI
Data unit: tNHy/d
Description: Actual ammonia flow rate to the amnaooxidation reactor Hu-Chems
I
Measured /Calculated Measured
/Default:
Source of data: Flow meter / Monitoring system (&)
Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.
Value(s) of monitored 82.74 tNHy/d
parameter:
An excel book containing daily values and automeltiecks, if daily
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values are within the permitted range, is attacdshnex 2to this
Monitoring Report.

The actual daily ammonia flow rate to the AOR ishivi the permitted
range for all days covered by this monitoring perio

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

Monitoring equipment (type| 322-FT-2-503

accuracy class, serial Type: Differential pressure transmitter
number, calibration Accuracy class: : £ 0.5% of span
frequency, date of last Serial number: 2052133

calibration, validity) Calibration frequency: 48 Months

Date of last calibration: 25/06/2009
Validity: 24/06/2013

322-TT-2-103

Type: Temperature transmitter
Accuracy class: : £ 0.15% of span
Serial number: 1809806
Calibration frequency: 48 Months
Date of last calibration: 18/03/2009
Validity: 17/03/2013

322-PT-2-303

Type: Pressure transmitter
Accuracy class: : £ 0.1% of span
Serial number: 2052135
Calibration frequency: 48 Months
Date of last calibration: 25/06/2009
Validity: 24/06/2013

Measuring/ Reading/ Recording: Continuously
Recording frequency:

Calculation method (if -
applicable):

72

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 naa 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 datartyyAMS down
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times

Plausibility of ammonia input data is regularly cked by nitrogen
balance. During the actual monitoring period, theversion rate of
ammonia nitrogen to nitric acid is within a plausibange.
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Data / Parameter: PE_y,llI

Data unit: tCOe

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

/Default:

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

2,104 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:

Recording: Annually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

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

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

1,830 tCGe

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)
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Measuring/ Reading/
Recording frequency:

Recording: Anually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: PE_DF,llI
Data unit: tCOe
Description: Project emissions from destructioriliigcHu-Chems 1l

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

274 1COe

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:

Recording: Anually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: PE_NO,lII

Data unit: tN,O

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

/Default:

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

5.90 tN.O

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

Project emission calculations

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

Measuring/ Reading/
Recording frequency:

Recording: Daily

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

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

Measured /Calculated
/Default:

Measured

Source of data:

Flow meter / Monitoring system (&)
Flow metering system automatically records volutoe/fadjusted to
standard temperature and pressure.

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

Value(s) of monitored
parameter:

86,862,799 Nm3
(40,590 Nméd/h)

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 accaarnth ISO
5167-4:2003
Standard Normal Conditions: 1,013.25 hPa, 273.15K)

323-FT-3-5130B/3184B

Type: Differential pressure transmitter
Accuracy class: + 0.1% of span

Serial number: 01885789/ 01885790
Calibration frequency: 24 months
Date of last calibration: 29/12/2008
Validity: 28/12/2010

323-TT-3-1136/1137

Type: Temperature transmitter
Accuracy class: + 0.15% of span
Serial number: 01885793/ 01885794
Calibration frequency: 24 months
Date of last calibration: 09/03/2009
Validity: 08/03/2011

323-PT-3-3133/3134
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Type: Pressure transmitter
Accuracy class: + 0.1% of span
Serial number: 5389822/ 5389823
Calibration frequency: 24 months
Date of last calibration: 29/12/2008
Validity: 28/12/2010

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
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 Accordingl
calibration and maintenance are part of regular@@\6f the nitric
acid 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 datardyyAMS down
times

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

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

Measured /Calculated
/Default:

Measured

Source of data:

Non-dispersive infrared photomiryN,O / Monitoring system
(Delta V)

In the effluent of the EnviNOx®- system, the corications of nitrous
oxide (NO) is analysed continuously. Analysis is done bypagigon-
dispersive infrared photometry forL®.

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

Value(s) of monitored
parameter:

6.80E-08 tNO/Nm3

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

Project emission calculations

Monitoring equipment (type

323-Al-3-0127
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accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

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: 24ntis

Latest third party analyser certification: 31/0W8tand 13/05/2010,
respectively (by governmental Korean Testing latmogg

Validity: 30/07/2010 and 12/05/2012, respectively

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
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.

[°2)

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 datardyyAMS down
times

Accuracy-safeguarding instructions from Emersorcese
Management, the manufacturer of the equipmentieeli@ 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 trigheranually from
the operating console or automatically on a tingEdgZero
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 applyindited standard gas
at the beginning of the sample line. Latest testleen conducted on
29/06/2009 and 16/06/2010, with positive results.

Emerson Process Management Korea has been mamolataatuct
monthly analyser health checks and quarterly ingpechecks to
ensure good instrument condition. Extended gemea@hitenance
service by Emerson Process Management Germanyeleas b
conducted in January 2010.




@\& UNFCCC/CCNUCC oveeee
qvli/ .
CDM - Executive Board
EB 54
Report
Annex 34
Page 58
Data / Parameter: M_i,llI
Data unit: h
Description: Measuring Interval
Measured /Calculated Measured

/Default:

Source of data:

Monitoring system (Delta V)

Value(s) of monitored
parameter:

10 sec

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)

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Recording: Daily

Calculation method (if
applicable):

QA/QC procedures applied

72

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 datardyyAMS down
times

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

Data / Parameter: PE HC,III
Data unit: tCOe
Description: Emissions from hydrocarbon use inmesion facility Hu-Chems 111

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored

274 1COe
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parameter:

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:

Recording: Anually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: HCE_C, lll
Data unit: tCOe
Description: Converted hydrocarbon emissions Hur@&hgl

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

274 1COe

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:

Recording: Anually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: Q HC\I
Data unit: Nm?3
Description: Hydrocarbon input (propane as redueiggnt) Hu-Chems llI

Measured /Calculated
/Default:

Measured

Source of data:

Flow meter / Monitoring System (2&f)




@\& UNFCCC/CCNUCC UNFOCC
qvli/ = ,

CDM - Executive Board

EB 54
Report
Annex 34
Page 60

The propane used as reducing agent is measuradrijasd flow
meters. Flow is converted to standard conditiorsefan temperaturg
and pressure measurement.

D

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

Value(s) of monitored 45,535 Nm3
parameter:

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

Monitoring equipment (type| 323-FT-3-5121

accuracy class, serial Type: Coriolis flow meter
number, calibration Accuracy class: + 0.35%
frequency, date of last Serial number: 14125454
calibration, validity) Calibration frequency: 60 months

Date of last calibration: 13/02/2009
Validity: 12/02/2014

323-TT-3-1119

Type: Temperature transmitter
Accuracy class: + 0.15% of span
Serial number: 01545265
Calibration frequency: 48 months
Date of last calibration: 09/03/2009
Validity: 08/03/2013

323-PT-3-3118

Type: Pressure transmitter
Accuracy class: + 0.1% of span
Serial number: 5239388
Calibration frequency: 48 months
Date of last calibration: 29/12/2008
Validity: 28/12/2012

Measuring/ Reading/ Recording: Daily
Recording frequency:

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 naa plant (please
refer also to section C-3).

72

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

times
Data / Parameter: p_HC,llI
Data unit: t / Nm3
Description: Hydrocarbon density Hu-Chems |l
Measured /Calculated Default
/Default:
Source of data: Default value / Supplier certifesat
Value(s) of monitored 2.00E-3 t/Nm3
parameter: Standard Normal Conditions: 1,013.25 hPa, 273.15K

For calculation of project emissions, a hydrocardensity value of
2.00*10° t/Nm2 is applied (as traceable in the excel boSksiex 2.
According to supplier certificates, actual densitghe delivered
hydrocarbon is below the applied density. Thusliagmensity is
conservative.

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

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

Measuring/ Reading/ Recording: Yearly
Recording frequency:

Calculation method (if -
applicable):

QA/QC procedures applied] -

Data / Parameter: P_HNO3 I

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)is determined
from the volume flow measured with a flow metereTtourly volume
flow rate is available in the Hu-Chems Fine Cheiniltstributed
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 concentradod density are
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calculated and used for the specific day.

The DCS generates daily reports including the daityc acid
production.

The data from the daily reports generated by th& Bf@ transferred
to an excel sheet in order to present all parameterequired by
AMO0028 in an overall format.

The excel book containing daily values and an aatantheck, if the
production during the monitoring period is below thesigned
capacity is attached @snex 2o this Monitoring Report.

Value(s) of monitored 26,620 tHNG;
parameter:

Nitric Acid produced from
22/01/2009* until 21/01/2010
Nitric Acid produced from
22/01/2010* until 30/06/2010
Limit of annual Nitric Acid
Production according to PDD

92,985

47,000

116,800

* The calendar day, on which the crediting peried btarted is the
22/01/2007, therefore a year between 22/01 of agmea21/01 of the
subsequent year is considered a€eetliting Yeat.

The nitric acid production within the most recergtgrted Crediting
Year prior to the start of the covered monitorimgipd is compared
with the limit of annual Nitric Acid Production astablished in the
PDD (P_HNOS,hist).

In the present case, the produced amount of r@itid in the ongoing
crediting year between 22/01/2010 until 30/06/2(4d of
monitoring period) has been compared with P_HNGBJHi The
production in this crediting year is below the linm Hu-Chems Il1.
Furthermore, the production in the crediting yeanf 22/01/2009
until 21/01/2010 was clearly below the limit in Kikems IIl.

The assessment duly represents the productionnnatbine-year
production cycle.

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

Monitoring equipment (type| 323-FT-3-512
accuracy class, serial Type: Magnetic Flowmeter
number, calibration Accuracy class: + 0.25%
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frequency, date of last Serial number: 06011873
calibration, validity) Calibration frequency: Instrument applied requmegegular

calibration after factory calibration

Date of last calibration (Factory calibration): A9/2010

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

Commissioning: 10/02/2010

Validity of maintenance status: 09/02/2014

323-TT-3-127

Type: Temperature Sensor
Accuracy class: + 0.15% of span
Serial number has not been issued
Calibration frequency: 48 months
Date of last calibration: 23/07/2009
Validity: 22/07/2013

Measuring/ Reading/ Recorded: Daily
Recording frequency:

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 naa plant (please
refer also to section C-3).

72

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 datardyyAMS down
times

Plausibility of nitric acid production data is régty checked by
nitrogen balance. During the actual monitoring @e&rthe conversion
rate of ammonia nitrogen to nitric acid is withiplausible range.

Data / Parameter: Ql_N20, 11

Data unit: tN,O

Description: Quantity of PO at inlet of destruction facility Hu-Chems Il
Measured /Calculated Calculated

/Default:

Source of data: Monitoring system (Delta V)

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

Value(s) of monitored 317.21 tNO
parameter:
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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:

Recording: Daily

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: CI_N20,ll
Data unit: tN,O/ Nm3
Description: NO concentration at destruction facility inlet Hu&dhs 11

Measured /Calculated
/Default:

Measured

Source of data:

Non-dispersive infrared photomiryN,O / Monitoring system
(Delta V)

In the feed of the EnviNOX®- system, the concerdrat of nitrous
oxide (NO) is analysed continuously. Analysis is done bypagison-
dispersive infrared photometry forL®.

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

Value(s) of monitored
parameter:

3.65E-06 tNO/Nm3

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)

323-Al-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: 24ntis
Latest third party analyser certification: 31/0W8tand 13/05/2010,
respectively (by governmental Korean Testing latmogg
Validity: 30/07/2010 and 12/05/2012, respectively

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
Recording: Daily
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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.

[°2)

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 datardyyAMS down
times

Accuracy-safeguarding instructions from Emersorcese
Management, the manufacturer of the equipmentieeli@ 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 trigheranually from
the operating console or automatically on a tinEdgZero
calibration: daily, span calibration: every two day

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 applyindited standard gas
at the beginning of the sample line. Latest testldeen conducted on
29/06/2009 and 16/06/2010, with positive results.

Emerson Process Management Korea has been mamolatatuct
monthly analyser health checks and quarterly ingpechecks to
ensure good instrument condition. Extended gemea@hitenance
service by Emerson Process Management Germanyeleas b
conducted in January 2010.

Data / Parameter: T g,lll

Data unit: °C

Description: Actual operating temperature ammomidation reactor Hu-Chems I|I
Measured /Calculated Measured

/Default:

Source of data: Temperature transmitter / Monitpfystem (Delta V)

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

Value(s) of monitored 899.9 °C
parameter:

The temperature in the ammonia oxidation react@®RAis monitored
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by two thermocouples. The operating temperaturésamAOR are
collected, subsequently the Delta-V system autaablyicalculates
and reports the average temperature.

An excel book containing these daily average valumgsautomatic
checks, if daily average values are within the pebech range, is
attached agnnex 2o this Monitoring Report.

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

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

Monitoring equipment (type| 323-TT-3-115/116

accuracy class, serial Type: Temperature transmitter
number, calibration Accuracy class: = 0.15% of span
frequency, date of last Serial number: 1730211/ 1784581
calibration, validity) Calibration frequency: 48 months

Date of last calibration: 09/03/2009
Validity: 08/03/2013

Measuring/ Reading/ Recording: Continuously
Recording frequency:

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 naa plant (please
refer also to section C-3).

72

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 datardyyAMS down

times
Data / Parameter: P_g,lll
Data unit: barg
Description: Actual operating pressure ammonia a@txih reactor Hu-Chems Il
Measured /Calculated Measured
/Default:
Source of data: Pressure transmitter / Monitoripstéin (Delta V)

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

Value(s) of monitored 8.94 barg
parameter:
The pressure in the ammonia oxidation reactor (ASR)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 average values aridraatic checks,
if daily average values are within the permittexige, is attached as
Annex 2to this Monitoring Report.

The actual average daily operating pressure iA@R is within the
permitted range for all days covered by this mamtpperiod.

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

Monitoring equipment (type, 323-PT-3-304

accuracy class, serial Type: Pressure transmitter
number, calibration Accuracy class: : £ 0.25% of span
frequency, date of last Serial number: 720761910698
calibration, validity) Calibration frequency: 48 Months

Date of last calibration: 09/05/2009
Validity: 08/05/2013

Measuring/ Reading/ Recording: Continuously
Recording frequency:

Calculation method (if -
applicable):

72

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 naa 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 datardyyAMS down

times
Data / Parameter: G_sup,lli
Data unit: -
Description: Supplier of the ammonia oxidation baBHu-Chems lli
Measured /Calculated -
/Default:

Source of data: Supplier according to commerchabice
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Value(s) of monitored Johnson Matthey
parameter:

The supplier of the ammonia oxidation catalyshis $ame as prior to
the start of the project activity (G_sup,hist,llI)

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

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

Measuring/ Reading/ Every gauze change
Recording frequency:
Latest gauze changes, relevant to the monitoringgre

10/02/2010
17/05/2010
Calculation method (if -
applicable):
QA/QC procedures applied] -
Data / Parameter: G_com,lll
Data unit: %
Description: Composition of the ammonia oxidatiatatyst Hu-Chems i
Measured /Calculated -
/Default:
Source of data: Composition according to catalypper information
Value(s) of monitored 90% Pt
parameter: 5% Rh
5% Pd

The composition of the ammonia oxidation catalgghe same kind of
catalyst composition already in use prior to tteetsdf the project
activity.

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

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

Measuring/ Reading/ Every gauze change
Recording frequency:

Latest gauze changes, relevant to the monitorinigghe
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10/02/2010
17/05/2010
Calculation method (if -
applicable):
QA/QC procedures applied] -
Data / Parameter: SE_N20,llI
Data unit: tN,O/tHNO;
Description: NO emission rate per ton of nitric acid Hu-Chems |l
Measured /Calculated Calculated

/Default:

Source of data:

Monitoring system (Delta V) / Praithn Reports

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

Value(s) of monitored
parameter:

0.012 tNNO/tHNO 3

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:

Recording: Yearly / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

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

Measured /Calculated
/Default:

Measured

Source of data:

Flow meter / Monitoring system (&)

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

Value(s) of monitored
parameter:

83.78 tNHy/d

An excel book containing daily values and automeltiecks, if daily
values are within the permitted range, is attacdshnex 2to this
Monitoring Report.
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The actual daily ammonia flow rate to the AOR ishivi the permitted
range for all days covered by this monitoring perio

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)

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: 25/06/2009
Validity: 24/06/2013

323-TT-3-103

Type: Temperature transmitter
Accuracy class: : £ 0.15% of span
Serial number: 1809794
Calibration frequency: 48 Months
Date of last calibration: 18/03/2009
Validity: 17/03/2013

323-PT-3-303

Type: Pressure transmitter
Accuracy class: : £ 0.1% of span
Serial number: 2052136
Calibration frequency: 48 Months
Date of last calibration: 25/06/2009
Validity: 24/06/2013

Measuring/ Reading/
Recording frequency:

Recording: continuously

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 naa 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 datardyAMS down
times

72

Plausibility of ammonia input data is regularly cked by nitrogen
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balance. During the actual monitoring period, theversion rate of
ammonia nitrogen to nitric acid is within a plausibange.
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Data / Parameter: PE_y,IV

Data unit: tCOe

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

/Default:

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

4,578 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:

Recording: Annually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

Data / Parameter: PE ND,IV
Data unit: tCOe
Description: Project emissions from@® not destroyed Hu-Chems IV

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

4,578 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)
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Measuring/ Reading/
Recording frequency:

Recording: Annually / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

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

Measured /Calculated
/Default:

Source of data:

Value(s) of monitored
parameter:

Not applicable (no hydrocarbon used)

Indicate what the data are
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:

Calculation method (if
applicable):

QA/QC procedures applied

Data / Parameter: PE NO,IV
Data unit: tN,O
Description: NO not destroyed by facility Hu-Chems IV

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system (Delta V)

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

Value(s) of monitored
parameter:

14.77 tINO

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
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calibration, validity)

Measuring/ Reading/
Recording frequency:

Recording: Daily

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

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

[\

Measured /Calculated
/Default:

Measured

Source of data:

Flow meter / Monitoring system (&)
Flow metering system automatically records volutoes/fadjusted to
standard temperature and pressure.

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

Value(s) of monitored
parameter:

329,637,568 Nm?
(156,672 Nmé/h)

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 accaeanith ISO
5167-4:2003
Standard Normal Conditions: 1,013.25 hPa, 273.15K)

324-FT-4-4115B/4116B

Type: Differential pressure transmitter
Accuracy class: + 0.1% of span

Serial number: 01885787/ 01885788
Calibration frequency: 24 months
Date of last calibration: 29/01/2009
Validity: 28/01/2011

324-TT-4-1111/1112

Type: Temperature transmitter
Accuracy class: + 0.15% of span
Serial number: 01885791 / 01885792
Calibration frequency: 24 months
Date of last calibration: 29/01/2009
Validity: 28/01/2011

324-PT-4-3113/3114

Type: Pressure transmitter
Accuracy class: + 0.1% of span
Serial number: 5389820/5389821
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Calibration frequency: 24 months
Date of last calibration: 29/01/2009
Validity: 28/01/2011

Measuring/ Reading/
Recording frequency:

Measuring: Continuously
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 naa 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 datardyyAMS down
times

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

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

Measured /Calculated
/Default:

Measured

Source of data:

Non-dispersive infrared photomiryN,O / Monitoring system
(Delta V)

In the effluent of the EnviNOx®- system, the corications of nitrous
oxide (NO) is analysed continuously. Analysis is done bpagison-
dispersive infrared photometry forL®.

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

Value(s) of monitored
parameter:

4.48E-08 tNO/Nm3

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

324-Al-4-0107

Type: NDIR Analyzer

Accuracy class: 1% (zero/span)
Serial number: 990861497818
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calibration, validity) Calibration frequency:

Zero calibration daily (automatically)

Span calibration every two days (automatically)

Third party analyser certification frequency: 24ntis

Latest third party analyser certification: 31/0W8tand 11/05/2010,
respectively (by governmental Korean Testing latmogg

Validity: 30/07/2010 and 10/05/2012, respectively

Measuring/ Reading/ Measuring: Continuously
Recording frequency: 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.

[°2)

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 datardyyAMS down
times

Accuracy-safeguarding instructions from Emersorcese
Management, the manufacturer of the equipmentieeli@ 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 trigheranually from
the operating console or automatically on a tingEdgZero
calibration: daily, span calibration: every two day

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 applyindited standard gas
at the beginning of the sample line. Latest testldeen conducted on
29/06/2009 and 16/06/2010, with positive results.

Emerson Process Management Korea has been mamolatattuct
monthly analyser health checks and quarterly ingpechecks to
ensure good instrument condition. Extended gemea@hitenance
service by Emerson Process Management Germanyeleas b
conducted in January 2010.

Data / Parameter: M_i,IV

Data unit: h

Description: Measuring Interval
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Measured /Calculated Measured

/Default:

Source of data:

Monitoring system (Delta V)

Value(s) of monitored
parameter:

10 sec

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)

Measuring/ Reading/
Recording frequency:

Measured: Continuously
Recorded: Daily

Calculation method (if
applicable):

QA/QC procedures applied

72

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 datardyyAMS down
times

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

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

Measured /Calculated
/Default:

Source of data:

Value(s) of monitored
parameter:

Not applicable (no hydrocarbon used)

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

Monitoring equipment (type
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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:

HCE_C, IV

Data unit:

t1COe

Description:

Converted hydrocarbon emissions Huah®/

Measured /Calculated
/Default:

Source of data:

Value(s) of monitored
parameter:

Not applicable (no hydrocarbon used)

Indicate what the data are
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:

Calculation method (if
applicable):

QA/QC procedures applied

Data / Parameter: Q HC,IV
Data unit: Nm?3
Description: Hydrocarbon input Hu-Chems IV

Measured /Calculated
/Default:

Source of data:

Value(s) of monitored
parameter:

Not applicable (no hydrocarbon used)

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

Monitoring equipment (type
accuracy class, serial
number, calibration
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frequency, date of last
calibration, validity)
Measuring/ Reading/ -
Recording frequency:
Calculation method (if -
applicable):
QA/QC procedures applied] -
Data / Parameter: P HNO3,IV
Data unit: tHNO;
Description: Plant output of HNHu-Chems IV
Measured /Calculated Measured

/Default:

Source of data:

Production reports

The nitric acid produced (recorded as 100% nitcid)is determined
from the volume flow measured with a flow metereTtourly volume
flow rate is available in the Hu-Chems Fine Cheiniltstributed
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 concentraaod density are
calculated and used for the specific day.

The DCS generates daily reports including the daityc acid
production.

The data from the daily reports generated by th& Rfe transferred
to an excel sheet in order to present all parameterequired by
AMO0028 in an overall format.

The excel book containing daily values and an aatantheck, if the
production during the monitoring period is below thesigned
capacity is attached @snex 2to this Monitoring Report.

Value(s) of monitored
parameter:

107,338 tHNQ

Nitric Acid produced from
22/01/2009* until 21/01/2010 424,070
Nitric Acid produced from
22/01/2010* until 30/06/2010 192,846
Limit of annual Nitric Acid
Production according to PDD 467,200

* The calendar day, on which the crediting peried btarted is the
22/01/2007, therefore a year between 22/01 of agea21/01 of the
subsequent year is considered a€eetliting Yeat.
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The nitric acid production within the most recergtgrted Crediting
Year prior to the start of the covered monitorimgipd is compared
with the limit of annual Nitric Acid Production astablished in the
PDD (P_HNOS,hist).

In the present case, the produced amount of r@itic in the ongoing
crediting year between 22/01/2010 until 30/06/2(4td of
monitoring period) has been compared with P_HNGB)M. The
production in this crediting year is below the linm Hu-Chems IV.
Furthermore, the production in the crediting yeanf 22/01/2009
until 21/01/2010 was clearly below the limit in Kikems IV.

The assessment duly represents the productionnaatbine-year
production cycle.

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

Monitoring equipment (type| 324FT-4-609

accuracy class, serial Type: Magnetic Flowmeter

number, calibration Accuracy class: + 0.5%

frequency, date of last Serial number: 0870173774

calibration, validity) Calibration frequency: Instrument applied requimesegular

calibration after factory calibration

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

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

Commissioning: 21/10/2009, latest General Mainteraf6/05/2010
Validity of maintenance status: 20/10/2013 and 52014
respectively

324-TT-4-237

Type: Temperature Transmitter
Accuracy class: + 0.15% of span
Serial number: 966595

Calibration frequency: 48 months
Date of last calibration: 23/07/2009
Validity: 22/07/2013

Measuring/ Reading/ Recorded: Daily
Recording frequency:

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 néiid plant (please

[72)
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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 datardyAMS down
times

Plausibility of nitric acid production data is régty checked by
nitrogen balance. During the actual monitoring @e&rthe conversion
rate of ammonia nitrogen to nitric acid is withiplausible range.

Data / Parameter: Ql_N20O,IV

Data unit: tN,O

Description: Quantity of PO at inlet of destruction facility Hu-Chems IV
Measured /Calculated Calculated

/Default:

Source of data: Monitoring system (Delta V)

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

Value(s) of monitored 627.40 tNO
parameter:

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

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

Measuring/ Reading/ Recording: Daily

Recording frequency:

Calculation method (if Calculated according to formulae given in PDD

applicable):

QA/QC procedures applied] -

Data / Parameter: Cl_N20,IV

Data unit: tN,O/ Nm3

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

Measured /Calculated Measured

/Default:

Source of data: Non-dispersive infrared photomiryN,O / Monitoring system
(Delta V)

In the feed of the EnviNOXx®- system, the conceidrat of nitrous
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oxide (NO) is analysed continuously. Analysis is done bypagison-
dispersive infrared photometry forL®.

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

Value(s) of monitored 1.90E-06 tNO/Nm3
parameter:

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

Monitoring equipment (type, 324-Al-4-0108

accuracy class, serial Type: NDIR Analyzer

number, calibration Accuracy class: 1% (zero/span)
frequency, date of last Serial number: 370861497817
calibration, validity) Calibration frequency:

Zero calibration daily (automatically)

Span calibration every two days (automatically)

Third party analyser certification frequency: 24ntis

Latest third party analyser certification: 31/0W8tand 11/05/2010,
respectively (by governmental Korean Testing latmogg

Validity: 30/07/2010 and 10/05/2012, respectively

Measuring/ Reading/ Measuring: Continuously
Recording frequency: 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.

72

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 datardyyAMS down
times

Accuracy-safeguarding instructions from Emersorcese
Management, the manufacturer of the equipmentieeli@ 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 trigheranually from
the operating console or automatically on a tinEdgero
calibration: daily, span calibration: every two day

Certified (Certificates confirming stability of stdard gas during
monitoring period and 1% uncertainty) standard gase used for sel
calibration.
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Sample line testing is done annually by applyindited standard gas
at the beginning of the sample line. Latest testldeen conducted on
29/06/2009 and 16/06/2010, with positive results.

Emerson Process Management Korea has been mamolatatuct
monthly analyser health checks and quarterly ingpechecks to
ensure good instrument condition. Extended gemea@hitenance
service by Emerson Process Management Germanyeleas b
conducted in January 2010.

Data / Parameter: T g,V

Data unit: °C

Description: Actual operating temperature ammomidation reactor Hu-Chems
\Y

Measured /Calculated Measured

/Default:

Source of data: Temperature transmitter / Monitpfystem (Delta V)

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

Value(s) of monitored 897.3 °C
parameter:
The temperature in the ammonia oxidation react@RAis monitored
by two thermocouples. The operating temperaturésam\OR are
collected, subsequently the Delta-V system autaablyicalculates
and reports the average temperature.

An excel book containing these daily average valugsautomatic
checks, if daily average values are within the pibech range, is
attached agnnex 2o this Monitoring Report.

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

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

Monitoring equipment (type| 324-TT-4-106A/C

accuracy class, serial Type: Temperature transmitter

number, calibration Accuracy class: = 0.15% of span
frequency, date of last Serial number: 966596 / 966598
calibration, validity) Calibration frequency: 48 months

Date of last calibration: 29/01/2009
Validity: 28/01/2013

Measuring/ Reading/ Recording: Continuously
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Recording frequency:

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 naa plant (please
refer also to section C-3).

[°2)

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 datardyyAMS down

times

Data / Parameter: P g,V

Data unit: Barg

Description: Actual operating pressure ammonia a@txih reactor Hu-Chems IV

Measured /Calculated Measured

/Default:

Source of data: Pressure transmitter / Monitoripstéin (Delta V)
Please refer also ®ection C — 1 (Information Flovef this
Monitoring Report.

Value(s) of monitored 3.58 barg

parameter:

The pressure in the ammonia oxidation reactor (ASR)onitored by
a two pressure transmitters. The pressure in the Bs&ollected and
subsequently the Delta-V system automatically dates and reports
the average pressure.

An excel book containing daily average values aridraatic checks,

if daily average values are within the permittexige, is attached as

Annex 2to this Monitoring Report.

The actual average daily operating pressure iA@R is within the
permitted range for all days covered by this mamtpperiod.

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

Monitoring equipment (type, 324-PT-4-305A/B

accuracy class, serial Type: Pressure transmitter
number, calibration Accuracy class: + 0.1% of span
frequency, date of last Serial number: 0966518/ 0966519

calibration, validity) Calibration frequency: 48 Months
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Date of last calibration: 29/01/2009
Validity: 28/01/2013

Measuring/ Reading/ Recording: Continuously
Recording frequency:

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 naa plant (please
refer also to section C-3).

[°2)

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 datardyyAMS down

times
Data / Parameter: G_sup,lV
Data unit: -
Description: Supplier of the ammonia oxidation gaBHu-Chems IV
Measured /Calculated -
/Default:
Source of data: Supplier according to commerchabice
Value(s) of monitored Johnson Matthey
parameter:

The supplier of the ammonia oxidation catalyshis $ame as prior to
the start of the project activity (G_sup,hist,IV)

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

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

Measuring/ Reading/ Every gauze change
Recording frequency:
Latest gauze changes, relevant to the monitoriniggre
21/10/2009
04/05/2010

Calculation method (if -
applicable):

QA/QC procedures applied] -
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Data / Parameter: G_com,lV
Data unit: %
Description: Composition of the ammonia oxidatiatatyst Hu-Chems 1V

Measured /Calculated
/Default:

Source of data:

Composition according to catalyppBer information

Value(s) of monitored
parameter:

95% Pt
5% Rh

The composition of the ammonia oxidation catalgghe same kind of
catalyst composition already in use prior to tteetsdf 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:

Every gauze change

Latest gauze changes, relevant to the monitoriniggre
21/10/2009

04/05/2010
Calculation method (if -
applicable):
QA/QC procedures applied] -
Data / Parameter: SE_N20,IV
Data unit: tN,O/tHNO;
Description: NO emission rate per ton of nitric acid Hu-Chems IV

Measured /Calculated
/Default:

Calculated

Source of data:

Monitoring system (Delta V) / Praithn Reports

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

Value(s) of monitored
parameter:

0.006 tNNO/tHNO 3

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

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

Measuring/ Reading/
Recording frequency:

Recording: Yearly / Periodically

Calculation method (if
applicable):

Calculated according to formulae given in PDD

QA/QC procedures applied

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

v

Measured /Calculated
/Default:

Measured

Source of data:

Flow meter / Monitoring system (&)

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

Value(s) of monitored
parameter:

342.44 tNHy/d

An excel book containing daily values and automeltiecks, if daily
values are within the permitted range, is attacdwshnex 2to this
Monitoring Report.

The actual daily ammonia flow rate to the AOR ishivi the permitted
range for all days covered by this monitoring perio

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)

324-FT-4-5020

Type: Coriolis flowmeter

Accuracy class: : £ 0.35% of span
Serial number: 14137655
Calibration frequency: 60 Months
Date of last calibration: 05/06/2009
Validity: 04/06/2014

Measuring/ Reading/
Recording frequency:

Recording: continuously

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

[72)
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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 datardyAMS down
times

Plausibility of ammonia input data is regularly cked by nitrogen
balance. During the actual monitoring period, theversion rate of
ammonia nitrogen to nitric acid is within a plausibange.
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\ SECTION E. Emission reductions calculation |

‘ E.1. Baseline emissions calculation |

>>

It has been checked that there are no Korean rismudan place that would limit the quantity of®
that can be taken into account for the calculadbbaseline emissions. Baseline emissions of the
project activity are determined based on the qtiaafiN,O emitted in the baseline scenario, taking
national regulations, production levels and opagationditions into consideration. The quantity gON
is determined based on the measurements of #BeaNthe inlet of the EnviNGxSystems.

BE_ y

e.g.
BE_y, I

where:
BE_y
BE_yi,ll
BE_y,llI
BE_y,IV
BE_N20.y
GWP_N20
BE_N20,lI
BE_N20O,llI
BE N20,IV

BE_y,lI

BE_y,lIl

BE_y,IV

BE_y

BE_yll + BE_ylll + BE_y,IV =BE_N20,y x GWP_N20 (26)
BE_N20,Il x GWP_N20 (27)

Baseline emissions in year y (&

Baseline emissions Hu-Chems Il in yearG{e)

Baseline emissions Hu-Chems Il in yedt@O.e)
Baseline emissions Hu-Chems IV in yearG/(@te)
Baseline emissions of®lin year y (tNO)

Global warming potential ot@® = 310

Baseline emissions ob® in year y at Hu-Chems 1l (#9)
Baseline emissions of® in year y at Hu-Chems Il (4®)
Baseline emissions ot® in year y at Hu-Chems IV (H9)

BE_N20,y,l x GWP_N20 = [284.8¥20 x 310 tCO2e /tN20]
D F_TG,i,lIl x CI_N20,ill x M_ill x GWP_N20 =
88,310tCO.e

BE_N20,y,lll x GWP_N20 = [3171 tN20 x 310 tCO2e /tN20]
DUF_TG,i, Il x CLN20,ill x M_ilil x GWP_N20 =
98,335 tCO2e

BE_N20,y,lV x GWP_N20 = [627.4820 x 310 tCO2e /tN20]
Y F_TGi,IV x CLN20,ilV x M_ilV x GWP_N20=
194,494 tCO2e

BE_y,Il + BE_y,lll + BE_y,IV =[88,318C02e + 98,335 tCO2e + 194,494 tCO2e€]

381,139 tCO2e

Excel spreadsheets including a comprehensive edionlof baseline emissions and traceable
implementation of formulae are attached in Annéa this Monitoring Report.
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E.2.  Project emissions calculation

>>
The emissions due to the project activity are casegdmf (a) the emissions of not destroye® ldnd
(b) emissions from the operation of the EnviNOx®teyns at Hu-Chems Il and IIl.

N,O emissions not destroyed by the project activigyalculated based on the continuous
measurement of the,® concentration in the tail gas of the EnviNOx®teyss and the volume flow
rates of the tail gas streams. The emissions cetatthe operation of the,® destruction facility are
given by on-site emissions due to the hydrocarlsesl as input to the EnviNOX® systems
(Hydrocarbons are used in plant Hu-Chems Il andJHems Il only. No hydrocarbons are used in
plant Hu-Chems 1V).

PE_y = PE_yll + PE_yIll + PE_y,IV (28)
e.g.

PE_y,ll = PE_ND,y,ll + PE_DFy,ll (29)
where:

PE_y Project emissions in year y (t&p

PE_y,li Project emissions Hu-Chems Il in year y({€)

PE_y.lll Project emissions Hu-Chems Il in yeat@@.e)

PE_y,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 Il (t&p

PE_ND,y,IV Project emissions from@ not destroyed in year y Hu-Chems IV (1D

PE_DF,y,Il  Project emissions from the operatiothef destruction facility in year y Hu-Chems I
(tCOs)

PE_DF,y,lll  Project emissions from the operationhe destruction facility in year y Hu-Chems |l
(tCOse)

PE_DF,y,IV Project emissions from the operatiothef destruction facility in year y Hu-Chems IV

(tCOse)

PE_yll = PE_NDy,ll + PE_DFy,ll = [2382CO2e + 226 tCO2¢]
= PE_N20,y,ll x GWP_N20 + PE_HC,y,ll =
= >F_TGi,Il x CO_N20,ill x M_ill x GWP_N20 +HCE_Cy,ll=
= D'F_TG,i,Il x CO_N20,ill x M_ill x GWP_N20 +
p_HCIl x Q HC,y,Il x EF_HC,Il x OXID_HC,Il/10=
= 2,551 tCO2e
PE_yll = PE_ND,y,lll + PE_DFy,lll =1[830tCO2e + 274 tCO2¢]

= PE_N20,y,lll x GWP_N20 + PE_HC,y,lll =
= >F_TGi, Il x CO_N20,illl x M_illl x GWP_N20 +HCE_Cy,lll =
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= Y'F_TG,i,lll x CO_N20,ill x M_ill x GWP_N20 +
p_HCIII x Q_HCy,lll x EF_HC,Il x OXIDHC,III/100 =
= 2,104 tCQe
PE_yIV = PE_NDy,IV + PE_DF)y,IV = [487C02e + 0tCO2e]
= PE_N20,y,IV x GWP_N20 =
= Y'F_TG,i,IV x CO_N20,ilV x M_ilV x GWP_N20 =
= 4,578tC0O.e
PE_y = PE_y,ll + PE_y,lll + PE_y,IV = [255C02e + 2,104 tCO2e + 4,578 tCO2¢e]
= 9,233tCQe
Excel spreadsheets including a comprehensive edionlof project emissions and traceable
implementation of formulae are attached in Annéa this Monitoring Report.
E.3. Leakage calculation |
>>
As described the project activity does not resuliny relevant leakage emission, therefore:
LE vy =0 .(30)

E.4.  Emission reductions calculation / table |

>>
The total emission reduction achieved by this mriogetivity during the monitoring period is theredo

ER_y = BELy — PEy - LE.y .(31)
where:

ER_y Emissions reductions of the project actiditying the year y (tCO2e)

BE_y Baseline emissions during the year y (tCO2e)

PE_y Project emissions during the year y (tCO2e)

LE vy Leakage emissions in year y (tCO2e)

ER_y = BEy - PEy - LE.y

381,139 tCO2e — 9,233tC0O2e — 0 =

371,906tC0O2e

Total baseline emissions: 381,139 tCO2e
Total project emissions: 9,233 tC0O2e
Total leakage: 0tCO2e

Total emission reductions: 371,906 tCO2e



@\& UNFCCC/CCNUCC INFCCe
N g d

P
CDM - Executive Board

EB 54

Report

Annex 34

Page 92

Plausibility Check

Calculation of Baseline Emissions (QI_N20) and afjéct Emissions (PE_N20) is done on a
continuous basis. In order to assess the autoweltalation of these parameters in the DeltaV syste
a plausibility check was performed. For that pugydke calculation of Project and Baseline Emission
Parameters has been conducted manually, basedlpawirage (concentrations) and total values
(Flows) and using the same formulas implementdtarDeltaV system. The result clearly shows
plausible data with only slight variations (all pta <0.02%) in the Emission Reduction calculation,
compared to the applied calculation based on cootis values.

Applied calculations of relevant parameters (PE_NQO N20) on a continuous basis guarantee a
highly representative and accurate (almost rea)tapproach. The applied approach is in full
compliance with methodology AM0028 Version 1 ansbective, registered PDD. Traceable
plausibility check is to prove correct and trangpamapplication of formulas and clearly shows
plausible data.

Excel spreadsheets including a comprehensive edionlof emission reductions traceable
implementation of formulae and plausibility cheeks attached in Annex 2 to this Monitoring Report.
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E.5. Comparison of actual emission reductions witlkestimates in the CDM-PDD

>>

Item

Values applied in ex-ante
calculation of the registered
CDM-PDD

Actual values reached during the
monitoring period

Emission reductions
(tCOge)

Hu-Chems Il: 82,124

Hu-Chems Ill: 82,124

Hu-Chems 1V:154,983
Total: 319,231

Hu-Chems II: 85,759

Hu-Chems llI: 96,231

Hu-Chems IV: 189,916
Total: 371,906

Reason for the increase in actual emission reciktichieved during the current monitoring period
compared to ex-ante calculation of the register@M&PDD is given in section E.6. below. It should be
noted that the ex-ante estimation of emissionsataalis 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 valuétu-Chems I

Comparison of ER with PDD values: Hu-Chems I

Source Value

Emission reduction estimation according to PDD (pear) 329,397 tCO2

1)

Corresponding PDD estimation (over 91 days) 82,124 tCO2¢

Actual calculation of emission reduction in monibgy period (over 91 days) 85,759 tCORe

The excess of the actual emission reduction duhiagnonitoring period compared to the
corresponding ex-ante estimation according to B kh nitric acid plant Il is 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 [97.37%];
e Due to the absence of actual values, an inlet caratéon of [3.5E-06 thD / Nm3] for baseline
emission estimation in the PDD was used. Actualceatrations measured reach an average
level of [3.84E-06 thO / Nm3] and therefore lead to higher baseline sinis;

It should be noted that the ex-ante estimatiomaitsions reductions in the PDD was generally based
on conservative assumptions.

Comparison of emission reductions with PDD valuét+-Chems I

Comparison of ER with PDD values: Hu-Chems llI

Source Value

Emission reduction estimation according to PDD (pear) 329,397 tCO2

D

Corresponding PDD estimation (over 91 days) 82,124 tCO2¢

Actual calculation of emission reduction in moniibgy period (over 91 days) 96,231 tCORe

The excess of the actual emission reduction duhiagnonitoring period compared to the
corresponding ex-ante estimation according to DB b nitric acid plant Il is caused by following
reasons:
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o For the PDD calculation, a destruction rate of (846] was used, the actual destruction rate
reaches an average level of about [98.14%];

¢ Due to the absence of actual values, an inlet aaratton of [3.5E-06 thD / Nm3] for baseline
emission estimation in the PDD was used. Actualceatrations measured reach an average
level of [3.65E-06 thO / Nm3] and therefore lead to higher baseline sinis;

It should be noted that the ex-ante estimatiomaitsions reductions in the PDD was generally based
on conservative assumptions.

Table 1: Comparison of emission reductions with PDD valuéd+~Chems IV

Comparison of ER with PDD values: Hu-Chems IV
Source Value
Emission reduction estimation according to PDD (pear) 621,634 tCO2e
Corresponding PDD estimation (over 91 days) 154,983 tCO2e
Actual calculation of emission reduction in moniibgy period (over 91 days) 189,916 tCO2e

The excess of the actual emission reduction duhagnonitoring period compared to the
corresponding ex-ante estimation according to B i nitric acid plant IV is 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 [97.65%];

e Due to the absence of actual values, an inlet cdrateon of [1.7E-06 tBO / Nm?3] for baseline
emission estimation in the PDD was used. Actualkeatrations measured reach an average
level of [1.9E-06 tNO / Nm?3] and therefore lead to higher baseline siois;

¢ Due to the absence of tail gas flow measuremeattaih gas flow used for emission reduction
determination in the PDD was estimated with [149,8lfm?3 / h]. Actual flows measured reach
an average level of [156,672 Nm? / h] and therefamatribute to a higher emission reduction
than estimated.

It should be noted that the ex-ante estimatiomugsions reductions in the PDD was generally based
on conservative assumptions.
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ANNEX 1
Social Fund

As described in the PDD a social fund was estadtidiy the project developer and the project
operator. This fund will contribute to the sociahlefit of the people living in the area of the patj
activity by financing projects and social activitidhe contribution to the Social Fund in 2009 was
about 583,000,000 Korean WON, equivalent to ab@0t@0 Euro. Projects and Organizations
supported by the CDM Social Fund are the Yeodo Anad the Endowment of In-Company welfare
fund and the Sang am village fund. The Yeodo Acadietends to improve the basic elementary and
secondary education and the objective of the WeeFFand is to contribute to working employees’ life
stabilization and welfare improvement.

e Social Fund 2007: 250,931,278 WON (~ 150,000 Euro)
e Social Fund 2008: 854,902,652 WON (~ 530,000 Euro)
e Social Fund 2009: 582,706,027 WON (~ 320,000 Euro)
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ANNEX 2

Excel books containing calculations of baselinessions, project emissions and emission reductions
as well as daily values of operating parametexdyeing automatic checks) of the nitric acid plazats
attached as separate files:

HUC_Il_MP13_UNFCCC
HUC_Ill_MP13_UNFCCC
HUC_IV_MP13_UNFCCC
HUC_OVERALL_MP13_UNFCCC
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