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1 INTRODUCTION

Hanwha Corporation has commissioned DNV Climater@eaServices AS (DNV) to carry
out verification and certification of the emissiseductions reported for the “Catalytic N20
Abatement Project in the Tail Gas of the Nitric d&lant of the Hanwha Corporation (HWC)
in Ulsan, Republic of Korea” (the project) for tperiod 1 January 2012 to 30 June 2012.
This report contains the findings from this vemfiion assignment and a certification
statement for the certified emission reductions.

1.1 Objective

Verification is the periodic independent review andpost determination by the Designated
Operational Entity (DOE) of the monitored reducidn GHG emissions that have occurred
as a result of the registered CDM project actiditying a defined verification period.

Certification is the written assurance by a DOH,tHaring a specific period in time, a project
activity achieved the emission reductions as \etifi

The objective of this verification was to verifydagertify emission reductions reported for
“Catalytic N20O Abatement Project in the Tail Gastloé Nitric Acid Plant of the Hanwha
Corporation (HWC) in Ulsan, Republic of Korea” fttre period 1 January 2012 to 30 June
2012.

1.2 Scope
The scope of the verification is to verify that:

» The project activity has been implemented and dpdran accordance with the
registered PDD or any approved revised PDD;

* The monitoring plan complies with the monitoring thology and the actual
monitoring complies with the monitoring plan, inding compliance with any
guidance provided by the Board regarding deviatifsom the provisions of a
registered plan and/or methodology;

» The data and calculation of GHG emission reductibage been assessed to
correctly support the emission reductions beingreal.

The verification shall ensure that reported emisseductions are complete and accurate in
order to be certified.

1.3 Description of the project activity

Project Parties: Republic of Korea (host party)paia and Switzerland
(other parties)

Title of project activity: Catalytic N20O AbatemeRtoject in the Tail Gas of the
Nitric Acid Plant of the Hanwha Corporation (HWGQ) i
Ulsan, Republic of Korea

UNFCCC registration No: 0922
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Baseline and

monitoring methodology: AMO0028 (version 03)

Project Participants: Hanwha Corporation, MitsubBbrporation (Korea) Ltd.

Mitsubishi Corporation from Japan

Hanwha Corporation from Switzerland
Location of the project activity: ~ Ulsan, easterasioof the Republic of Korea
Project’s crediting period: 27 June 2007 to 26eJ2@14 (renewable)
Period verified in this verification: 1 January 20t 30 June 2012

The project has been in operation since June 202¥ was registered on 3 May 2007. The
project covers one nitric acid plant and the fpsbject campaign with abatement catalyst
installed started operation from 27 June 2007. étstipe PDD, the renewable crediting period
for the project was from 1 July 2007 to 30 Junef2®owever, since the actual start date of
the project activity was on 27 June 2007, the rexidevcrediting period for the project has
been changed to 27 June 2007 - 26 June 2014 anchidunge was accepted by the UNFCCC.

The project has installed tertiary® reduction technology in the tail gas stream efitftric
acid production plant of Hanwha Corporation in Wilskorea. Nitrous oxide, formed as a by-
product of the nitric acid production, is removeg B DeNO system provided by
N.E.Chemcat Corporation and Sumitomo Metal Minimgyigeering Corporation.

The tail gas from the nitric acid facility is fedto the DeNO system and the nitrous oxide is
reduced by more than 90% /29/. The stack gas volflme and the nitrous oxide
concentration inlet and outlet of the DgNsystem are monitored and recorded. The natural
gas used in the catalytic reduction is monitoredrder to calculate the non® emissions of
the project activity. Further the electricity usedperate the facility is measured and counted
as leakage emissions.

The emission reductions reported from the projectilie period from 1 January 2012 to 30
June 2012 equate to 153 562 tonnes of €&fDivalents /2/.

1.4 Methodology for determining emission reductions
As specified in the applied methodology, AM0028réien 03) /36/, the emission reduction is
determined by the following formulae:

ER, = BE, —PE, —LE,

Where,

ERy emission reductions of the project actidtying the year y (tC&)
BE, baseline emissions during the year y g€O

PE, project emissions during the year y (.€0

LEy leakage emissions in the year y }€0O
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Where,

BEy = Minimum (R)roduct,maxor Pproduct,)) / I:)product,y* zinzl [FTI,i * CIN20,i * Mi] * GWPNZO

i:

n:
;i
Gl2o,i

MiI

Interval

Number of intervals during the year

Volume flow rate at the inlet of the destructfaility during interval i
(Nm*/h)

N>O concentration at destruction facility inlet dgrimterval i
(tN2O/NmP)

Measuring interval (1 hour)

GWR\20: Global warming potential of XD
Poroduct,max Design capacity (tHNedyr)

Pproduct,);

Production of nitric acid in a year y (tHN@r)

PE_y = Plpy + PEbory

HCEc,y.
HCEnc,y:

PEwpy = Zn

i:

n:
e
C@o,:

M;:

Project emissions from,® not destroyed in year y (tG&yr)
Project emissions related to the operation efdiastruction facility in
yeary (tCQelyr)

Converted hydrocarbon emissions in yeaCgtyr)

Methane emissions in year y (t§e@yr)

. [Fre,i * COnzo,i * Mi]* GWPN20

Interval

Number of intervals during the year

Volume flow rate at the exit of the destructfanility during interval i
(Nm%h)

N>O concentration in the tail gas of theQNdestruction facility during
interval i (tN;O/NNT)

Length of measuring interval i (h)

GWR\20: Global warming potential of }D

HCEcy =pnmvHc * QnvHey * EFnvAc

HCEnc,y = pHnc * Quney * GWPcHa
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PNMHC: Hydrocarbon (Non-methane part of the natura) dassity
(tINMHC/Nm3)
QunHcy: Hydrocarbon (Non-methane part of the natura) ggsut in year y
(Nm3)

ERwmnc:  Carbon emissions factor of hydrocarbon (Non-rmeéhpart of the
natural gas) (tC&NMHC)

PNMHC: Methane (Non-methane part of the natural gas$itie (tCH/Nm3)
PHNC: Methane (Methane part of the natural gas) def&tH,/Nm3)
Quncy:  Methane (Methane part of the natural gas) useear y (Nm3)
GWPchs: Global warming potential of methane

For this project, the above formulae conservativabsume that 0% of the methane is
converted and 100% of NMHC is converted. That isaose the fraction of methane
unconverted is not being measured due to unrealooasts as stated in the PDD, which is in
line with the requirements in AM0028.

LEy = EIRCS,y * EFRCS

Elrcsy  Additional electricity input for running the De@® unit (MWh/yr)
ERrcs Emissions factor of the electricity for rungithe DeNO unit

Among the parameters described above, the follosvarg the main parameters determined
ex ante:

- GWR\0o: Global warming potential of XD: 310
- GWPps Global warming potential of G421
- Poroduetmax  Design capacity of nitric acid production: 10J01tHNGs/yr

- ERgcs Emission factor of the electricity for runnirfgetDeNO unit: 0.62
tCOe/MWh
The following parameters are to be monitored dutirgmonitoring period:
- Fei Volume flow rate at the exit of destructionifég during intervali
- COnzoj: N2O concentration at destruction facility outlet
- Clnzoj: N2O concentration at destruction facility inlet
- Poroducty: Production of nitric acid in year y (t Product)
- QmmHcy: Hydrocarbon (Non-methane part of the natura) ggsut in year y
- Qnuney: Methane (methane part of natural gas) inpueiary
- PNMHC! Hydrocarbon (non-methane part of natural gaskitg
- PHNC Methane (methane part of natural gas) density
- Elrecsy Additional electricity input for running the De@ unit
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2 METHODOLOGY

DNV has assessed and determined that the impletientand operation of the project
activity, and the steps taken to report emissi@ucgons comply with the CDM criteria and
relevant guidance provided by the Board.

The assessment involved a desk review of relevaotidentation as well as an on-site
Visit(s).

Verification team

Type of involvement
=< @
A
= 2
o % [5}
= c| @ g‘
> = c n @ )
lal |z 2|«
x| >|c| | &5
] 0} Q| oo
. [} = (4} > 5] <
Role Last Name | First Name | Country Ol | xln|-|+F
Team leade Lin Wu Chine VI iV |V |V v
(Verifier)
Technical Massicar Patrice Norway v
reviewer
Technical Khawaje Rafi-ud-Din | Norway V|V
reviewer

In addition, Kim Tae Ho, an auditor of DNV Certiiton Ltd., Seoul, Korea supported the
Team Leader during the site visit with translating.

Duration of verification

Monitoring report publication: 23 July 2012
6 August 2012 to 10 August 2012
On-site assessment: 14 August 2012

Reporting, calculation checks and QA/QC: 15 Aud@sk? to 23 October 2012

Desk review:

2.1 Desk review
In addition to the monitoring report (version 1&ed 19 July 2012 and version 3.0 dated 20
September 2012) /1/, DNV reviewed:

- The registered PDD /29/ and the corresponding atatid report /30/, and approved
revised monitoring plan /31/;

- The previous verification reports /32/;
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- The approved baseline and monitoring methodologyOB28 (version 03) applied by the
project /36/;

- Relevant decisions, clarifications and guidancenfibhe CMP and the CDM Executive
Board /35/; and

- Other information and references relevant to ttoget activity /2/-/28/.

During the desk review, DNV has applied standarditang techniques to assess the quality
of information provided. The following activitiesere performed:

- Areview of the data and information presenteddnfy their completeness;

- A review of the monitoring plan and monitoring medology, paying particular
attention to the frequency of measurements, thditqguaf metering equipment
including calibration requirements, and the quaktysurance and quality control
procedures; and

- An evaluation of data management and the qualisurasice and quality control
system in the context of their influence on theeagation and reporting of emission
reductions.

2.2 On-site assessment

On 14 August 2012, DNV auditor Lin Wu visited Harav@@orporation, and performed on-
site assessment. Key personnel of the project imégeviewed by the verification team /37/-
1391.

During the on-site assessment, DNV has applieddatanauditing technigues to assess the
guality of information provided. The following aspe of the CDM project activity have been
verified:

- The implementation and operation of the CDM projectivity as described in the
PDD;

- The information flow for generating, aggregatingd amporting of the monitoring
parameters; and

- The operational and data collection proceduresimptemented in accordance with
the monitoring plan in the PDD.

Further, the following activities were performed:

- A cross-check between information provided in thenitoring report and data from
other sources;

- A check of the monitoring equipment including cedition performance and
observations of monitoring practices against thguirements of the PDD and the
selected methodology;

- A review of calculations and assumptions made iterdening the GHG data and
emission reductions; and
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- An identification that quality control and qualigssurance procedures in place to
prevent or identify and correct any errors or oioiss in the reported monitoring
parameters.

The data presented in the monitoring report wesessed by review of the detailed project
documentation and production records, as well amterviews with personnel at Hanwha
Corporation and Mitsubishi Corporatioand collection of measurements, observation of
established monitoring and reporting practices asgkssment of the reliability of monitoring
equipment. This has enabled the verification teamssess the accuracy and completeness of
reported monitoring results; to verify the corregiplication of the approved monitoring
methodology and the determination of the reductiorid,O emissions.

In addition all parameters required by the monitgnmethodology AM0028 (version 03), and
the management system were assessed during tivesgite

2.3 Closing out of verification findings

The objective of this phase of the verification wasresolve any issues which needed be
clarified prior to DNV’s conclusion that i) the peot activity has been implemented and
operated in accordance with the registered PDD nyr approved revised PDD, ii) the
monitoring plan complies with the monitoring metbamyy and the actual monitoring
complies with the monitoring plan and iii) the daaad calculation of GHG emission
reductions are correct.

A corrective action request (CAR) is issued, where:

I.  Non-conformities with the monitoring plan or metlotaby are found in monitoring
and reporting and has not been sufficiently docuetkhy the project participants, or
if the evidence provided to prove conformity isuffcient;

ii.  Modifications to the implementation, operation andnitoring of the registered
project activity has not been sufficiently docunsghby the project participants;

iii.  Mistakes have been made in applying assumptiona,aiaalculations of emission
reductions which will impair the estimate of emigsreductions;

iv.  Issues identified in a FAR during validation tousgified during verification have not
been resolved by the project participants.

A clarification request (CL) shall be raised ifonfation is insufficient or not clear enough to
determine whether the applicable CDM requiremeatgelbeen met.

A forward action request (FAR) is issued for acsidithe monitoring and reporting require
attention and/or adjustment for the next monitopegod

The verification identified four CARs and four ClLsyt no FAR was raised. The CARs and
CLs were satisfactorily addressed by the projedigpants in the revised monitoring report
(refer to Appendix A for further details). In addit to the changes made to the monitoring
report as a result of the verification findingse tlollowing changes to the monitoring report
(version 3.0 dated 20 September 2012) were madea@u to the initial version of the
monitoring report received for verification (vensi@.0 dated 19 July 2012):

* The national regulation “Framework ACT Low Carbonreén Growth” was
considered in the assessment gDNlegulation on the project activity;
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e The calculating formula for the baseline emissi¢B&_y) listed in the MR was
updated to follow the methodology and PDD.
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3 VERIFICATION FINDINGS

This section summarises the findings from the igaifon of the emission reductions reported
for the project “Catalytic N20O Abatement Projecttie Tail Gas of the Nitric Acid Plant of
the Hanwha Corporation (HWC) in Ulsan, Republidkairea” for the period 1 January 2012
to 30 June 2012.

3.1 Remaining issues, CARs, FARs from previous validatin / verification
One FAR was remaining from the previods\grification of the project as follows:

* The QALS tests have not been conducted always every 10 days in this monitoring
period according to the calibration plan stipulated. The Uras analyser supplier ABB
just requested three weeks calibration frequency, and also has stated in the
calibration plan that the calibration results are available within three weeks. Hence,
DNV considered that the QAL3 tests conducted in year 2011 did not have negative
effect on the emission reductions claimed in this monitoring period. However, as the
management system and quality assurance, the stipulated frequency (every 10 days) of
QAL3 test should be followed. Hence, a FAR was raised for attention in next
verification.

During site visit, the QAL3 tests performed withihe current monitoring period were
verified by DNV to be conducted within every 10 dayhe assessment of this FAR has been
addressed and closed in Appendix A.

3.2 Post registration changes
There were no post registration changes identbie®NV during this verification.

3.3 Project implementation

The project was implemented and maintains its dperas described in the registered PDD.
During the on-site visit DNV inspected the instadla of the DeNO system and all
instrumentation necessary for the monitoring oféh@ssion reductions. All physical features
(technology, project equipment and monitoring/matgrequipment) of the project are in
place as per the registered PDD.

The project has been in operation since 27 Jun&.2B80arantee test runs were performed
from 3 July to 6 July 2007. During the test runwdts demonstrated that all guarantee figures
were exceeded /12/.

The verification team confirmed through visual iesfion that all physical features of the
proposed CDM project activity including data cotlen systems and storage have been
implemented in accordance with the registered Piz#s{on 8 of 17 November 2006) /29/
and the revised monitoring plan accepted by the CEB/Aon 7 September 2010 /31/. The
project is completely operational which was conédrby means of the on-site visit. Neither a
notification nor approval of change has been reggdeso CDM Executive Board in this
monitoring period.
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Operation during the monitoring period:

The operation of the campaign and the installedlysit are summarized in the following
table. It was verified through the daily operati@g of the nitric acid plant /23/ and the
invoice from the catalyst supplier /9/.

Monitoring period Project campaign period AOR catalyst supplier
1 January 2012 to 30 June 2012 and composition
1°' campaign period related {cStart: 8 December 2011 Johnson Matthey
this monitoring period End: 10 April 2012 Pt: 95%, Rh: 5%
2"° campaign period related tcStart: 11 April 2012 Johnson Matthey
this monitoring period End: operation ongoing at thdt: 95%, Rh: 5%
end of the monitoring period

During this monitoring period, lasting 182 dayse thperation of the nitric acid plant was
stopped for the duration mentioned below for the@asement of primary catalyst and other
technical reasons, as confirmed by DNV through kimgcthe daily operation records /23/.
DNV can confirm that no emission reductions weggrnoed for those periods when the nitric
acid plant was under shutdown /2/,

* 12 March 2012 (12:00) to 12 March 2012 (16:00) ttumalfunction of instrument
e 10 April 2012 (5:00) to 11 April 2012 (2:00) duerplacement of primary catalyst

Except the documented downtimes of the nitric qgd@ht as listed above, De® unit was
also stopped due to its maintenance and otheritadhreasons, which was confirmed through
checking the daily operation records /23/. The dowes of DeNO unit are as follows:

e 12 March 2012 (13:00) to 13 March 2012 (1:00) dumalfunction of instrument

e 10 April 2012 (4:00) to 11 April 2012 (9:00) dueptant shut down for replacement
of primary catalyst

e 16 April 2012 (6:00) to 17 April 2012 (19:00) dwerbtary valve trip of DepD unit

Since the actual O concentration at the destruction facilities dutlecasionally exceeded
the upper limit of the measurement range of NDIRlyzer due to the lower 0 destruction
efficiency than expected, the upper limit of theasiwrement range of the® outlet analyzer
was expanded from 300 ppm to 500 ppm on 19 Jar@k§, and corresponding revision of
the monitoring plan has been approved by EB on pteBsber 2010. However, the,®
concentration at the J® destruction facilities outlet in some periodd stkceeded the upper
limit of the measurement range (500 ppm) of NDIRIgrer during the following periods:

e 13 March 2012 (1:00) to 13 March 2012 (2:00)
e 10 April 2012 (4:00) to 10 April 2012 (5:00)

e 11 April 2012 (9:00) to 11 April 2012 (11:00)

» 16 April 2012 (6:00) to 18 April 2012 (2:00)
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The project participants excluded the emission ¢gdns during these periods while theON
concentration was out of the measurement rangbeofihalyzer as the values obtained were
not reliable. The verification team assessed thés fthrough confirming the data log sheet
generated by the data logging system /23/ and adadlthat the discounting was appropriate
12].

3.4 Information (data and variables) provided in the manitoring report
that is different from that stated in the registered PDD

The annual emission reductions in the PDD weremedéid as 281 272 tG® and the
emission reductions achieved during this monitopegiod from 1 January 2012 to 30 June
2012 (182 days) were 154 545 tg@Qemission reductions achieved before deductimgsex
emission reductions occurring during previous nuiig periods as described below), which
corresponds to the yearly emission reductions & 389 tCQe (considering 365 calendar
days). Hence, the reported emission reductionghi®mproject activity are higher than the ex-
ante emission reductions estimated in the PDD. NB@ destruction efficiency in this
monitoring period (88%) is slightly lower than te&pected value of 90% indicated in the
PDD, and the main reasons contributing to the ligh@ssion reductions are as follows:

* longer valid operating time (178.75 days in thisnitmring period) of DeMO unit
(excluding the periods where the@lconcentration was out of the measurement range
of the analyzer) compared to the expected operaimg of 165 days for this
monitoring period (330 days operation was expedtedeach year in the PDD,
corresponding to 165 days for half of year);

* Increased nitric acid production (52 013.84 tHN@ this monitoring period,
corresponding to yearly basis of 104 313 tHNGompared to the amount estimated
(97 020 tHNQ) used in the ex-ante emission reduction calculaticche PDD, where
the higher inlet flow rate was achieved. Howeverstated in section 3.6.2, the actual
nitric acid production of 52 013.84 t 100% HRMfr this monitoring period over 182
days is still below the design capacity accordmthe methodology.

Further, as discussed in CL4 in Appendix A, DNV riduthat incorrect historical operating
pressures were applied in the published monitorgmprt (version 1.0 dated 19 July 2012).
The same error also occurred in the emission rashscteported for the™and &' monitoring
periods (1 January 2010 - 31 December 2010 anchdada 2011 - 31 December 2011), for
which CERs have been issued. DNV re-assessed tfigsiem reductions of 4 and %'
monitoring periods by considering the correct histd operating pressure /33/, and found
there is no effect on thé"monitoring period, but there are 983 tonnes,@hich were
issued erroneously and in excess for tRembnitoring period from 1 January 2010 - 31
December 2010. To correct this mistake, the ex@&R claimed for the 2 monitoring
period are deducted from the total emission redusticlaimed in this monitoring period.
Hence, the corrections results in a final emisgieductions claimed for this monitoring
period of 153 562 tCe.

Therefore, DNV considers emission reductions claime the monitoring period are
reasonable.
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3.5 Compliance of the monitoring plan with the monitoring methodology

DNV is able to confirm that the monitoring plan tained in the registered PDD, version 8 of
17 November 2006 and revised monitoring plan aecepy the CDM EB on 7 September
2010 is in accordance with the approved methodolkgpylied by the project activity, i.e.
AMO0028 (version 03).

3.6 Compliance of monitoring with the monitoring plan

The monitoring has been carried out in accordaritie tive monitoring plan in the registered
PDD (version 8 of 17 November 2006) and the reviseditoring plan accepted by the CDM
EB on 7 September 2010. All parameters were madtoand determined as per the
monitoring plan.

All parameters stated in the validated monitorinanp are monitored and reported
appropriately. The monitoring report lists eachapaeter required by the monitoring plan and
the information flow (i.e. from data generation,gegpation, recording, calculation and
reporting) for these parameters is provided inntomitoring report. The information flow for
each parameter is further verified in the followisgctions. The monitoring methodologies
and sustaining records are sufficient to enabldisation of emission reductions.

The NO concentrations (destruction facilities inlet amatlet) are measured by NDIR; in
addition Hanwha Corporation has a procedure foulegty measuring the concentration by
gas chromatography from external laboratory /22/./Zhe test reports were checked on-site
and the NDIR data and the gas chromatography data fwund consistent.

The completeness of the monitoring was assesseduamaharized in section 3.6.2 to 3.6.5 of
this verification report.

A procedure for monitoring D regulation is included in the CDM procedure ahd t
corresponding report shows there is ngDNegulation in Korea applicable to the project
activity in this monitoring period /24/ /28/.

3.6.1 Data flow

The recording in production logs, the calibratiamd anaintenance routines for the below
parameters are the responsibility of Hanwha Cotmmraand the related procedures are
incorporated into the existing QA/QC managementesys The recorded values for the
operating temperature and pressure for the oparatid ammonia inlet flow of the ammonia
oxidation reactor are automatically transferredh® electric media in the redundant storage
system. The nitric acid production is manually sf@nred to the electric media by the
responsible project manager from Hanwha Corporation

3.6.2 Permitted operating conditions

In order to avoid that the operation of the nixd production plant is manipulated in a way
to increase the JD generation, and thereby increasing the CERSs, atihenonia flow,
operating temperature and pressure in the ammaudatmn reactor and the use of ammonia
oxidation catalyst is monitored and compared to historical values as determined in the
PDD. If a permitted operating limit is exceededt thaseline BD emissions for that period
shall be capped at the conservative IPCC defaldevaf 4.5 kg NO/tHNO;.
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The permitted range of the ammonia oxidation reacfeemperature and pressure) and the
ammonia input provided in the registered PDD weaiseld on the historical data (January
2000 - November 2003 and January 2005 - Octobef)280d the data for the type of
ammonia oxidation catalyst is from the supplier//2%owever, it was found during thé'1
verification report /32/, that the permitted opargtconditions in the registered PDD (version
8 of 17 November 2006) were determined based onufiper 1.25% and lower 1.25%
quantile of the historical operating data (tempesetand pressure) while the applied
methodology required the upper 2.5% and lower 2di%antile. The correction has been
conducted in % verification report and the permitted operatingditions were determined as
follows:

T g,hist Historical operating temperature range AOR (®5)7.4-905.2

Pg.nist Historical operating pressure range AOR (Pa gaud® 100-876 700

AOR hist Historical ammonia input to oxidation reactor Ktday): 88

Gsupist Historical supplier of the ammonia oxidation ¢ggft Johnson Matthey
Geom,hist Historical composition of the ammonia oxidationatgst: 95% Pt and 5% Rh

Through checking daily generated report /3/ /4/\Ddan confirm that in this monitoring
period the operating conditions (temperature amssure) of the ammonia oxidation reactor
were all within the permitted range. Hence, the seowative emission factor of 4.5 kg
N>O/tHNOs was not applied in this monitoring period to basekmission calculation.

The project and baseline emissions are limitetiéodiesign capacity of the existing nitric acid
plant. If the actual production of nitric acidyffucy) exceeds the design capacityéfict,
max), then emissions related to the production abqwg.R maxWill neither be claimed for the
baseline nor for the project scenario. The desigpacity for Hanwha nitric acid plants
described in the registered PDD is 107 100 tHMO During this monitoring period, the
reported value is 52 013.84 tHN@r (corresponding to yearly basis of 104 313 tHNand
thus below the design capacity. It was confirmedugh the daily operation log /23/ and ERP
data /25/.

Data variable Tag. No. Reported value Assessment/Gérvation
AoRr.d 10-FT-502 | Min.: 70.90 Instrument:
Actual ammonia | Range: 0- | Max.: 87.47 « Ammonia flow meter, differential
input to oxidation| 6000 pressure transmitter
reactor Nm*h Historical: 88 t/day « Pressure transmitter
(tNHz/day) + Resistance temperature detector
10-PT-302 The range is appropriate.
* reported in tonnes | Range: O-
16 bar Intervals:
Measuring frequency: Continuously
10-TT-102 Recording frequency: Hourly
Range: O-
500°C Information flow:
The measurement is to be done at the
upstream of ammonia/air mixer.
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The flow rates are to be normalised by
temperature and pressure measurement.
The instruments transfer the flow data
(Nm®) continuously to the distributed
control system of the of the nitric acid pla
The plant operators record hourly
cumulative values. These hourly reports
include the actual ammonia input to
oxidation reactor, and are digitally
transferred to spreadsheet. The spreadsh
includes automatic checks, if daily values
are exceeding the historical maximum. Fg
conversion from Nrito tNHs, a correct
constant factor (ammonia density) is used
The value of 0.7708 kg/chfunder standarg
conditions) as the ammonia density from
Physics Handbook /34/ was referred.

QC/QA:

The QA is covered by the Quality
Management procedures of the nitric acid
plant.
Ammonia flow meter, differential pressure
transmitter (10-FT-502):

Model: 3051CD2A02A1AM5ESS5Q4
Serial No.: 01564836

Accuracy: = 0.10% of full scale
Calibration frequency: 15 months
Dates of calibration: 7 July 2011
Validity: 6 October 2012

Pressure transmitter (10-PT-302):
Model: 3051 TG3A2B21AB4E5M5Q4
Serial No.: 01624987

Accuracy: + 0.065% of full scale
Calibration frequency: 15 months
Dates of calibration: 8 July 2011
Validity: 7 October 2012

Resistance temperature detector (10-TT-
102):

Model: R221

Serial No.: 04014993

Accuracy: + 0.55C

Calibration frequency: 15 months

Dates of calibration: 7 July 2011

nt.

eet

=

the

Validity: 6 October 2012
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The calibration /8/ covers the whole
monitoring period. The calibration
confirmed proper functioning of the
monitoring equipment and is valid for the
monitoring period.

The actual ammonia input to the ammonia

oxidation reactor described in the spread
sheets /3/ /4/ provided from the project
participant (PP) was confirmed to be in lir]
with the raw data in the daily log by
sampling /23/.

Tg

Actual operating
temperature AOR
on day
°C)

10-TT-115

Range: O-
1200°C

Min.: 887.03
Max.: 903.67
Historical operating
temperature range
AOR (°C): 867.4-
905.2

Instrument:

The temperature in the ammonia reactor
monitored by an R type thermocouple.
The range is appropriate.

Intervals:
Measuring frequency: Continuously
Recording frequency: Hourly (average)

Information flow:

The measurement location is the catalyst
basket filled with Raschig ring inside of th
ammonia oxidation reactor.

The range is appropriate.

The instruments transfer the temperature
data continuously to the distributed contrg
system of the of the nitric acid plant. The
plant operators record hourly instantaneo
data and obtain the daily average from th
24 instantaneous data.

QCI/QA

The thermocouple is normally changed
approximately every 1 year depending on
the shutdown schedule and then calibrate

Thermocouple:

Model: YTA 110

Serial No.: C2E104013502
Accuracy: * 1.5C of full scale
Calibration frequency: 15 months
Dates of calibration: 8 July 2011
Validity: 7 October 2012

e

0]

|

(1)

d.
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The calibration /8/ covers the whole
monitoring period. The verification team
confirmed the calibration results were

within the error range. The equipment was
deemed to be working properly during the

monitoring period.

The actual temperature of ammonia
oxidation reactor described in the spread
sheets /3/ /4/ was confirmed to be in line
with the raw data in the daily log by
sampling /23/.

DNV can confirm that in this monitoring
period the operating temperature of the
ammonia oxidation reactor were all within
the permitted range.

Py

Actual operating
pressure AOR on
day (Pa)

10-PT-304

Range: O-
16*10° Pa

Min.: 7.2C*10°
Max.: 8.43*10

Historical operating
pressure range
AOR (Pa gauge):
7.07+8.767*10

Instrument:

The transmitter is supplied by Honeywell.
The operating pressure measuring point i
between air compressor and Nadr mixer.
The range is appropriate.

Intervals:
Measuring frequency: Continuously
Recording frequency: Hourly (average)

Information flow:

The instruments transfer the pressure data

continuously to the distributed control
system of the of the nitric acid plant. The
plant operators record hourly instantaneo
data and obtain the daily average from th
24 instantaneous data.

QCI/QA:

The QC/QA is covered by the Quality
Management procedures of the nitric acid
plant.

Pressure transmitter:

Model: STG 944-E1G-00000-S1
Serial No.: 0729 07062904012
Accuracy: £0.065% of full scale
Calibration frequency: 15 months
Dates of calibration: 7 July 2011
Validity: 6 October 2012
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The calibration /8/ covers the whole
monitoring period. The verification team
confirmed the calibration results were
within the error range. The equipment wa
deemed to be working properly during the
monitoring period.

The actual temperature of ammonia
oxidation reactor described in the spread
sheets /3/ /4/ was confirmed to be in line
with the raw data in the daily log by
sampling /23/.

During the monitoring period, the daily
average pressure of the ammonia oxidati
reactor was out of the permitted range on
the date of 15 February 2012, and re-
calculation was conducted on the CER by
applying the conservative IPCC default
value of 4.5 kghO/tHNO; to the baseline
emission factor. It was confirmed through
the spreadsheet /4/.

Gsup

Supplier of the
ammonia
oxidation catalyst

Johnson Matthey

Historical:
Johnson Matthey

During the monitoring period, ammonia
oxidation catalysts were replaced in April
2012 /23/. The commercial invoice was
made available to verify the supplier /9/.
The supplier was Johnson Matthey and
same as the supplier of historical
campaigns.

Gcom
Composition of
the ammonia
oxidation catalyst

95% Pt, 5% Rh

Historical:
95% Pt, 5% Rh

The catalyst gauze was installed in April
2012 /23/. Commercial invoice was made
available to verify the composition /9/.
The composition was 95% Pt / 5% Rh, arn
same as composition of historical

campaigns.
Pproduct, y 10-FT-512 | 52 013.84 tHNQ Instrument:
Plant output of The nitric acid flow is measured by two sets
nitric acid Range: 0 —| Design capacity: | of magnetic flow meter supplied by
tHNO3 20 nt/h 107 100 tHNQ@/yr | YAMATAKE and ROSEMOUNT,

respectively.

Intervals:
Measuring frequency: Continuously
Recording frequency: Hourly

Information flow:
The hourly rate in rih is automatically
measured in the DCS. Average mass
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concentration and density of produced nitric
acid are used to calculate the quantity of
pure nitric acid.

QCI/QA:

The QA is covered by the Quality
Management procedures of the nitric acid
plant.

Magnetic flow meter: Rosemount/Emersan
Model: 8705TPA020S1WONO0G3B3Q4
Serial No.: 06011102

Accuracy: + 0.5% of span / £ 0.675% of
span

Calibration frequency: 15 months
Dates of calibration: 29 June 2011
Validity: 28 September 2012

The calibration /8/ covers the whole
monitoring period. The verification team
confirmed the calibration results were
within the error range. The equipment was
deemed to be working properly during the
monitoring period.

The actual nitric acid production described
in the spread sheets /3/ /4/ was confirmed to
be in line with the raw data in the daily log
by sampling /23/.

The nitric acid production from 1 January
2012 to 30 June 2012 was 52 013.84
tHNQOs, corresponding to yearly basis of
104 313 tHNQ, and less than the annual
design capacity of 107 100 tHNO

3.6.3 Monitored data for project emissions within the prgect boundary

The main emission source from the project is tmeaiaing quantity of MO in the outlet of
the destruction unit. The other sources are thesgoris from the hydrocarbon used as a
reheating fuel to enhance the efficiency of thelgéat reduction by raising the De@ unit
operating temperature. Natural gas is used astieating fuel for DepD unit.
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The following data has been assessed in detail:

Data variable Tag. No. Reported value | Assessmenti®ervation

Fre,i 10-FT-562 167 975 214 Instrument:

Volume flow rate| Range: Nm?® A multi-hole sampling tube type flow

at the exit of the | 0-60 000 (total volume meter is installed according to the

gas destruction | Nm¥h during this manufacture’s guidance. Differential

facility monitoring pressure is measured before and behind

(Nm®) 10-PT-362 | period) multi-hole pitot tube.For calculation of
Range: volume flow at standard conditions the
(-)0.1-0.1 bar system was equipped with temperature and

pressure transmitters.

10-TT-162 The pressure transmitters were delivereg
Range: Honeywell. The temperature transmitter
0-500°C was delivered by Wise.

Intervals:
Measuring frequency: Continuously
Recording frequency: Hourly (average)

Information flow:
The differential pressure transmitter

generates data and transfers them to Durag.
Durag generates the temperature/pressure
compensated data and their hourly average

concentration.

QCIQA:

The two sets of differential pressure

transmitter, pressure transmitters and the

temperature transmitter have been used
periodically calibrated.

Ammonia flow meter, differential pressur
transmitter (10-FT-562):

Model: Honeywell STD924-W1H-00000-
S2

Serial No.: 0712 07030214002
Accuracy: £0.075% of full scale
Calibration frequency: 15 months

Dates of calibration: 7 July 2011
Validity: 6 October 2012

Pressure transmitter (10-PT-362):
Model: Honeywell STG 944-E1G-00000-
S1

Serial No.: 9853 00002001004

17

and

[4%
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Accuracy: £0.065% of full scale
Calibration frequency: 15 months
Dates of calibration: 7 July 2011
Validity: 6 October 2012

Resistance temperature detector (10-TT
162):

Model: WISE controls, R221+MTM
Serial No.: WS-7M140

Accuracy: £0.3% of full scale
Calibration frequency: 15 months
Dates of calibration: 8 July 2011
Validity: 7 October 2012

The calibration /8/ covers the whole
monitoring period. The verification team
confirmed the calibration results were
within the error range. The equipment wa
deemed to be working properly during th
monitoring period.

The calibration also confirmed proper
functioning of the monitoring equipment.

COn20j

N,O
concentration at
destruction
facility outlet
(tN,O/Nm?)

10-AT-062

Range:
0-500 ppmv

Average:
4.057487E-07
t N;O/Nm®

(corresponds
207 ppmv)

to Uras26 provided by ABB.

Instrument:
continuously measured by a NDIR analy

The measuring range was changed fron
300 ppmv to 0-500 ppmv on 19 Janu
2010 during AST. Such change has b
approved by CDM-EB on 7 Septemh
2010 through a revision of the monitori
plan

Accuracy NO analyser: + 0.02% of fu
scale.

Intervals:
Measuring frequency: Continuously
Recording frequency: Hourly (average)

Information flow:

The analyser generates every second

and transfers them to the Durag d
acquisition system. Durag generates

temperature/pressure compensated datg
their hourly average concentration data.

The concentration of JD in the tail gas i$

AS

(4%
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QCIQA:

The analyser was properly installed and

calibrated prior to start-up. The analyser

is

self-calibrated, using a set of certified gases

[7/. The calibration gases used is supp
by Deokyang Energen Corporation a

ied
nd

found to cover the range of measurements

in the verifying period. The calibratio
gases were marked to be stable at t
bottles and certificates were available.

Calibration frequency:
As per EN14181, QAL2 teg
(determination of calibration function ar
its variability) is required at least every
years and AST (validation of calibratig

function) annually in-between QALZ2.

EN14181 requires that QAL3 calibratio
(zero and span check) are carried
periodically. The AMS supplier ABE
recommended every three weeks /27/.
QALS3 test frequency was changed to eV,

10 days during the®1verification (27 June

2007 to 31 December 2007) /32/ due to
service agreement between Hanwha C
and Instrument & Analyser Corp. /1
which is found acceptable according
EN14181, and also can be confirmed
the calibration plan agreed by Hanw
Corporation and Instrument & Analyz
Corporation on 2 January 2011 /2
Hence, the frequency of QAL 3 test w
every 10 days.

Calibration:

QAL2: 20 January 2011

AST: 17 January 2012

QALS3: The last QAL3 test was conducte
on 23 June 2012. DNV have checked all
QALS3 tests and confirmed that all QAL3
tests were conducted within every 10 day

Validity:

QAL2: 19 January 2014
AST: 16 January 2013
QAL3: 3 July 2012
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The QAL2/AST test /18//19/ and QAL3
test /20/ can confirm proper functioning @
the monitoring equipment. The calibratio
are valid for the whole monitoring period
and the calibration of measuring equipme
was conducted at a frequency following
EN14181 which was stipulated in the
methodology.

The concentration is also cross-checkeg
gas chromatography (GC) /22/. Its analy
is conducted once every 3 months thro
sampling. The data from J@ analyser is
compared with that of GC. Th
measurements from GC showed that
measurements from Uras26 were proj
The specification of GC /21/ and stand:
gas certificate /7/ were kept on site.

2Nt

by
Sis
ugh

e
the
Der.
ard

QNG,y

Hydrocarbon
(Nn?°)

10-FT-563
Range: 0-100
Nm*/h

89 202.70
Nm®

Instrument:

The natural gas flow is measured with th
Orifice flow meter supplied by Honeywell
and Rosemount, respectively.

Intervals:
Measuring frequency: Continuously
Recording frequency: Hourly

Information flow:

The flow meter located at the burner Inle
of DeN,O unit. The hourly rate is recorde
in the data management system.

QC/QA:

The QA is covered by the Quality
Management procedures of the Nitric aci
plant.

Orifice flow meter: Rosemount/Emerson
Model:
3095MFCCS020N040T32BA1AQ4I5M5
Serial No.: 02357885

Accuracy: £1.00809% of full scale,
+0.78% of full scale

Calibration frequency: 15 months

Dates of calibration: 12 May 2011
Validity: 11 August 2012
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The calibration /8/ covers the wha

confirmed the calibration results we
within the error range. The equipment W
deemed to be working properly during t
monitoring period.

3.6.4 Monitored data for baseline emissions within the poject boundary

The only emission source in the baseline is thet iguantity of NO in the tail gas entering
the DeNO System. The quantity of,® is determined from the concentration gfONand the

volume tail gas flow. As there are no regulationsNgO emissions in Korea the monitored
N.O quantity is thus the baseline emission. The Valg data reported in the monitoring
report has been assessed in detail.

Data variable Tag. No. Reported value | Assessment/G&rvation

Fri 10-FT-561 | 163 015 272 Instrument:

Volume flow rate Nm?® A multi-hole sampling tube type flow meter
at the inlet of the | Range: 0- is installed according to the manufacture’s
destruction 60000 guidance. Differential pressure is measured
facility Nm®h before and behind the multi-point sampling
(Nm?®) tube. For calculation of volume flow at

standard conditions the system was equipf

with temperature and pressure transmitters.

The pressure transmitters were delivered b
Honeywell. The temperature transmitter wa
delivered by Wise.

Intervals:
Measuring frequency: Continuously
Recording frequency: Hourly (average)

Information flow:
The differential pressure transmitter genera
data and transfers them to Durag. Durag
generates the temperature/pressure

compensated data and their hourly averagg
concentration.

QC/QA:

The two sets of differential pressure
transmitter, pressure transmitters and the
temperature transmitter have been used ar
periodically calibrated.

Ammonia flow meter, differential pressure

monitoring period. The verification team

le

re
as
he

ed

S

ites

nd

transmitter (10-FT-561):
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Model: Honeywell STD924-E1H-00000-S2
Serial No.: 0712 07030214004

Accuracy: £0.075% of full scale
Calibration frequency: 15 months

Dates of calibration: 7 July 2011

Validity: 6 October 2012

Pressure transmitter (10-PT-361):

Model: Honeywell STG 944-E1G-00000-S1

Serial No.: 0712 07030214004
Accuracy: £0.065% of full scale
Calibration frequency: 15 months
Dates of calibration: 7 July 2011
Validity: 6 October 2012

Resistance temperature detector (10-TT-161):

Model: WISE controlsR221+MTM
Serial No.: WS-7M139

Accuracy: £0.3% of full scale
Calibration frequency: 15 months
Dates of calibration: 15 July 2011
Validity: 14 October 2012

The calibration /8/ covers the whole
monitoring period. The verification team
confirmed the calibration results were withi

the error range. The equipment was deemed

to be working properly during the monitorin
period. The calibrations also confirmed
proper functioning of the monitoring

equipment.
Clnzoj 10-AT-061 | 3.525415E-06 Instrument:
N.O tN,O/Nm® The concentration of JD in the tail gas i$
concentration at | Range: (corresponds to | continuously measured by a NDIR analy|
destruction 0-3000 1 795ppmv) Uras26 provided by ABB.
facility inlet ppmv Accuracy NO analyser: + 0.02% of fu
(tN,O/Nm?) scale.

Intervals:
Measuring frequency: Continuously
Recording frequency: Hourly (average)

Information flow:
The analyser generates every second datg
transfers them to the Durag data acquisi

=]

«

D

ser

1 and
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system. Durag generates he
temperature/pressure compensated data| and
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their hourly average concentration data.

QC/QA:

The analyser was properly installed and
calibrated prior to start-up. The analyser is

self-calibrated, using a set of certified ga

5es

[7/. The calibration gases used are supplied
by Deokyang Energen Corporation and found

to cover the range of measurements in

the

verifying period. The calibration gases were
marked to be stable at their bottles and

certificates were available.

Calibration frequency:
As per EN14181, QAL2 test (determinati
of calibration function and its variability)

on

%)

required at least every 3 years and AST

(validation of calibration function) annual

y

in-between QAL2. EN14181 requires that

QALS3 calibrations (zero and span check)
carried out periodically. The AMS suppli

are
er

ABB recommended every three weeks /27/.

The QALS3 test was changed to every 10 d

during the ' verification (27 June 2007 to 31

ays

December 2007) /32/ due to the service

agreement between Hanwha Corp.

Instrument & Analyser Corp. /15/ which
found acceptable by DNV according
EN14181, and also can be confirmed by
calibration plan agreed by Hanw
Corporation and Instrument & Analyz

and
is
to
the

Corporation on 2 January 2011 /26/. Hence,

the frequency of QAL 3 test was every
days.

Calibration:
QALZ2: 20 January 2011
AST: 18 January 2012

QALS3: The last QAL3 test was conducted on

23 June 2012. DNV have checked all QAL
tests and confirmed that all QAL3 tests we
conducted within every 10 days.

Validity:

QAL2: 19 January 2014
AST: 17 January 2013
QAL3: 3 July 2012
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The QAL2/AST test /18//19/ and QALS tes
/20/ can confirm proper functioning of the
monitoring equipment. The calibration is
valid for the whole monitoring period and th
calibration of measuring equipment was
conducted at a frequency following EN141
which was stipulated in the methodology.

The concentration is also checked by
/22/. 1ts analysis is conducted quarte
through the sampling. The data fromN
analyser is compared with that of GC. T
measurements from GC showed that
measurements from Uras26 were proper.
specification of GC /21/ and standard (

e

5C
rly

he
the
The
jas

certificate /7/ was kept at site.

3.6.5 Other factors and calculated parameters

The following parameters are used in the calculatad emissions reductions or are

parameters needed to be reported in relation taatgn of NO emissions. The calculated

parameters are generated in the electric mediahé redundant storage system and
automatically transferred to a spread sheet witlthal main parameters for the verification

period. The verification team has manually chedkedcalculated values by use of raw data.
Other data are required parameters according toO28@&nd the source of data is checked.

Data variable

Reported value

Assessment/ Observatio

EFnG
Hydrocarbon CQ
emission factor
tCOe/tNG

3.067489525

IPCC2006GHG Inventory Guidelines and de
provided by the natural gas supplier /6/.

EFtne

Emission factor of
methane
tCO/tCH,

2.75

Theoretical calculatic, which was verified by DN
132].

EFnMHC
Emission factor of

hydrocarbon (Non-
methane part of the
natural gas)
tCO/tINMHC

4.51826

Calculated by data of the natural gas and me /6/,
which was verified by DNV.

NCVne

Net calorific value
of the natural gas
kcal/Nnt

10 404.03

Kyungdong City Gas Corporati, ¢ local wppliel
provided information /6/. The average value in this
monitoring period was used in the ER calculation
spread sheet /2/.
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NG 0.0007965 The local supplier provided information. Monthly
Hydrocarbon average data was used /6/.

density

t/Nm®

Typenc Natural gas The natural gas was supplied by Kyungdong City
Type of Corporation /6/.

hydrocarbon

PNMHC 0.001687462 | Calculated by data of the natural gas and meti@ne
Density of the This parameter is calculated as follows:

hydrocarbon (Non-
methane part of the
natural gas)

OAumnc = (e — ohne *Chne/100) / ((Crne/100)
The calculated value has been verified by DNV /2/.

t/Nm®

BHNC 0.000714 Theoretical calculation, which was verified by DNV
Density of the 132].

hydrocarbon

(Methane part of the

natural gas)

t/Nm®

Qniney 81 642.85 Calculated by the flow rate and the methane comen
Methane (Methane the natural gas /6/.

part of the natural This parameter is calculated as follows:

gasg used Qnuncy = Qney*Chnc/ 100

Nm The calculated value has been verified by DNV /2/.
QnmHe,y 7 559.85 Calculated by the flow rate and the methane cormten
Hydrocarbon (Non- the natural gas.

methane part of the This parameter is calculated as follows:

natural gas) input Qnmtcy = Qney * (1-Chne/100)

Nm? The calculated value has been verified by DNV /2/.
Cunc 91.525091 The local supplier provided information. Monthly
Methane content of average data was used /6/.

hydrocarbon

(natural gas)

%

Elrcsy 170 844 Instrument:

Additional The data was measured by the power meter.

electricity input for
running the DeRD
unit

kWh/yr

Intervals:
Measuring frequency: Continuously
Recording frequency: Daily

Information flow:
The data was measured by the power meter, and is
logged monthly at the site.

QC/QA:
The QC/QA is covered by the Quality Management

Page 27




DET NORSKE VERITAS

Report No: 2012-9503, rev. 01 i&

VERIFICATION/ CERTIFICATION REPORT

7]
&
€

procedures of the nitric acid plant.

Calibration:
The power meter was exchanged every year becau
is not easy to find the third party to calibrate th

existing power meter. The latest exchange was on 23

August 2011 /23/ during the annual overhaul.

Power meter:

Model: WL32STE, LD3310CP-005-TES
Serial No.: 0297218

Accuracy: 1.0 class

Calibration frequency: 15 months

Date of calibration: 23 August 2011
Validity: 22 November 2012

The new power meter was exchanged every year,
which is compliance with the calibration frequerndy
15 months /8/. The equipment was deemed to be

working properly during the monitoring period.

EFrcs 0.62 The value is calculatein the registered PD/29/.

Emission factor of

the electricity for

running the DebD

unit

tCO,e/MWh

BEy 176 553.45 The baseline emissions are calculated from @ N

Baseline emissions concentration monitored in the tail gas inlet te th

in yeary destruction unit, the tail gas flow, and /P20 of

tCOe) 310. DNV has checked the calculation process /@/ &
confirmed that is correct.

QR_NO,y Nationa regulatior | The site CDM responsible personnel check a |

National Regulatory environmental legislation of XD limitation

limit of N,O periodically through the web site of the Ministry o

emissions per outpuyt
nitric acid

Environment /24/ (relevant laws are the Clean Air
Conservation Act, and the Framework Act on Low

se it

N

tNoO /tHNO; Carbon Green Growth /28/). DNV can confirm that
during this verification period from 1 January 2ah2
30 June 2012, there is no regulation in Korea which
limits the emissions of D from the nitric acid plants
for Hanwha Corporation.

CR_N;O National regulation| The site CDM responsible persbicheck a local

Regulatory limit for environmental legislation of XD limitation

specific NO periodically through the web site of the Ministry o

concentration Environment /24/ (relevant laws are the Clean Air

during interval | Conservation Act, and the Framework Act on Low

tN,O/m® Carbon Green Growth /28/). DNV can confirm that
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during this verification period from 1 January 2Q0t2
30 June 2012 there is no regulation in Korea which
limits the emissions of D from the nitric acid plants
for Hanwha Corporation.

RSEn20,y National regulation] The site CDM responsible pemnsbicheck a local
Regulation based on environmental legislation of XD limitation

N2O emissions per periodically through the web site of the Ministry o
unit of nitric acid Environment /24/ (relevant laws are the Clean Air
tN,O/tHNO3 Conservation Act, and the Framework Act on Low

Carbon Green Growth /28/). DNV can confirm that
during this verification period from 1 January 2ah2
30 June 2012 there is no regulation in Korea which
limits the emissions of D from the nitric acid plants
for Hanwha Corporation.

Reg_NOXx 200 ppmv National regulation for Nx emissiois is Clean
National regulation Conservation Act (CCA) of Korea. According to CCA,

. currently, NG regulation requires to limit the emission
on NOx emissions below 200 ppmv /24/. DNV can verify that the
measured N concentration during the monitoring
period were below the limitatic/4/.

3.6.6 Emissions outside the project boundary and leakages
GHG emissions related to the electricity consumptéoe insignificant (<1% of the total
project emissions), but monitored and counted $deakage for conservativeness.

3.7 Assessment of data and calculation of emission rechions

As stated in CL4 of Appendix A, by checking presouerification reports as well as
spreadsheets, DNV found that incorrect historigagrating pressures were applied in the
published monitoring report (version 1.0 dated di9 2012). The same error also occurred in
the previous % and %' monitoring periods (1 January 2010 - 31 Decemt#t02and 1
January 2011 - 31 December 2011), for which CERe leeen issued. DNV re-assessed the
emission reductions reported for tHe and %' monitoring periods by considering the correct
historical operating pressure /33/, and found tligneo effect on '8 monitoring period, but
there are 983 tonnes G®Owhich were issued erroneously and in exceshiéodt monitoring
period from 1 January 2010 - 31 December 2010. dreect this mistake, the excess CER
claimed for the % monitoring period are deducted from the emissientuctions claimed in
this monitoring period. Hence, the corrections itssn a final emission reductions claimed in
this monitoring period of 153 562 tG&

The calculation of baseline emissions, project siis and emission reductions for the
respective monitoring period was checked by thdigation team and found to be correct as
well as carried out in accordance with the formwad methods described in the monitoring
methodology AM0028 (version 03) and the revised mooimg plan (approved on 7
September 2010).

A complete set of data covering the monitoring @eérhas been provided to DNV and
reviewed during verification. Activity levels andomactivity parameters have been
monitored in accordance with the revised monitonatgn. The verification team confirms
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that all emission factors and default values (ete-amlues from the PDD) have been correctly
justified. All the emission factors and default wed are explicitly mentioned in the
monitoring report and have been correctly appligtere is no uncertainty related to manual
transfer of data used in the calculation of emisseduction since the monitored parameters
are automatically collected by the DCS and B@Nsystem. There were no errors in the
transfer of data for the calculation of emissioaeductions. DNV confirms that rounding of
digits has been applied both correctly and consieels.

3.8 Quality of evidence to determine emission reductian

The main parameters are automatically collectedthgy electric media in the redundant
storage system. All necessary documentation iec@dt, referenced and aggregated and is
easily accessible in spread sheets. Measurementsedormed by calibrated equipment, and
the key data can also be cross-checked via otheces such as production log sheets and
meters available in the operators control roomresite. No assumptions are used that have
any material influence on reported emission redusti All actions performed at the computer
station are logged and the log file is availabletifie verifier.

When Hanwha Corporation restarts D@Nacility and begins to input natural gas, it usua
takes a few hours until the De facility operates normally (when the,® concentration
outlet indicates less than 500 ppm, the B@Ninit operates normally). Thus, to ensure that
the DeNO facility operates normally during nitric acid pgction, it is necessary to restart
the DeNO facility a few hours earlier than the restarttioé nitric acidproduction. Some
natural gas consumption therefore occurs duringtdslwn periods of the nitric acid
production, as shown in the summary sheet of thissom reductions calculation including
the operating data /2/ /3/. Hanwha Corporation @perly deducted COemission from
natural gas consumption before restart of nitricd groduction from the total emission
reductions.

Referring to the summary sheet of the emissionataiu calculations including the operating
data /2/ /3/, the system was recording some vau®&{O concentration for these days at the
inlet although the plant was stopped. The reastimais in spite of shutdown of the nitric acid
plant and DePD facility, there still remains MD gas stuck in the pipeline. However, this does
not have any impact to emission reduction calonmteti because shutdown periods are
eliminated.

3.9 Management system and quality assurance

The project is operated by Hanwha Corporation. Besipility for monitoring and reporting
of data under the CDM activity has been performgdvlitsubishi Corporation. The quality
assurance and quality control procedures in terffmnegj@ipment operation and maintenance as
well as data reporting are covered by project dpeemanagement system which is certified
to comply with ISO 9001 /11/.

There are two data streams: one from Hanwha Cadiiporé.e. nitric acid production data)
and one from DepD system (i.e. BO reduction system operating parameters) which is
compiled by Mitsubishi Corporation and used in emois reductions calculation and
monitoring report.

The DeNO facility and the monitoring system are designedaa automatic process, so the
involvement of the personnel during normal operai®minimal. In case of any deficiency,
appropriate procedures are in place. Service agretsnare in place for the analyzer system
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and the electric media in the redundant storagéeesydbetween Hanwha Corporation and
Instrument & Analyzer Corporation /15/ /20/. Thesantracts cover regularly preventive
checks of the operational conditions of the analyzgstem. Hanwha Corporation has
available two sets of JD analyzers for inlet and outlet measurement arsrument &
Analyzer Corporation also keeps main spare partiseofinalyzer.

For the DeNO system, the quality assurance and control praoeedualso according to
EN14181 which stipulates three levels

+ QAL1: The QAL1 for NO analyser was conducted by TUV SUD in June 2006 /1
The uncertainty of the fD analyser is calculated according to ISO 14956, the
evaluation is deemed to be acceptable.

* QAL2: The QAL2 was conducted by AIRTEC in accordaneith EN 14181 in
January 2011 /18/. AIRTEC has certified accordm¢SO/IEC 17025.

* QAL3: The QAL3 was conducted by Instrument & AnayzCorporation (a local
agent of ABB) every 10 days /20/, which is comptianvith the calibration frequency
recommended by the AMS supplier.

 AST: The AST including SRM measurements to chegkufiacertainties in the data
measured by the AMS was conducted by SGS in Jaridr® /19/. SGS has certified
according to ISO/IEC 17025.
Local operators and instrumentation engineers ef sfistem have been trained by the
equipment supplier /23/. Data handling solutiongoive redundancy, data manipulation
protection, integrity checks as well as proper ainQ.

Hanwha Corporation covers all CDM activities in theernal audit and management reviews,
which was conducted in December 2011 and July 284gectively /13/, and there were no
findings or issues with regards to the CDM activity
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4 CERTIFICATION STATEMENT

DNV Climate Change Services AS (DNV) has perforntieel verification of the emission

reductions that have been reported for the “CataNRO Abatement Project in the Tail Gas
of the Nitric Acid Plant of the Hanwha Corporati@dWC) in Ulsan, Republic of Korea”

(UNFCCC Registration Reference No. 0922) for thegokl January 2012 to 30 June 2012.

The project participants are responsible for thidecthon of data in accordance with the
monitoring plan and the reporting of GHG emissiteductions from the project.

It is DNV’s responsibility to express an independeerification statement on the reported
GHG emission reductions from the project. DNV doex express any opinion on the
selected baseline scenario or on the validatedegistered PDD.

DNV conducted the verification on the basis of tme@nitoring methodology AM0028
(version 03), registered Project Design Documeetsion 8 of 17 November 2006, the
revised monitoring plan approved on 7 Septembe201d the monitoring report (version
3.0) dated 20 September 2012. The verificationuitet! i) checking whether the provisions
of the monitoring methodology and the monitoringrplwere consistently and appropriately
applied and ii) the collection of evidence suppwytihe reported data.

DNV’s verification approach draws on an understagdf the risks associated with reporting
of GHG emission data and the controls in place itigaie these. DNV planned and
performed the verification by obtaining evidencel aher information and explanations that
DNV considers necessary to give reasonable assurdimat reported GHG emission
reductions are fairly stated.

In our opinion the GHG emissions reductions of‘tatalytic N20O Abatement Project in the
Tail Gas of the Nitric Acid Plant of the Hanwha @oration (HWC) in Ulsan, Republic of
Korea” (UNFCCC Registration Reference No. 0922)ther period 1 January 2012 to 30 June
2012 are fairly stated in the monitoring reportréien 3.0) dated 20 September 2012.

The GHG emission reductions were calculated cdyrect the basis of the approved baseline
and monitoring methodology AM0028 (version 03) @ne monitoring plan contained in the
registered PDD (version 8 of 17 November 2006) awised monitoring plan accepted by
the EB on 7 September 2010.

DNV Climate Change Services AS (DNV) is able tatifethat the emission reductions from
the “Catalytic N20O Abatement Project in the TailsGd the Nitric Acid Plant of the Hanwha
Corporation (HWC) in Ulsan, Republic of Korea” (UNEC Registration Reference No.
0922) for the period 1 January 2012 to 30 June Z&h2unt to 153 562 tonnes of €0
equivalent.

Beijing and Oslo, 23 October 2012

W(A Z.""" /"{/th/ res

Wu Lin Michael Lehmann
Verifier Director of Services and Technologies
DNV Beijing, China DNV Climate Change Services AS
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5 REFERENCES

5.1.1 Documentation provided by the project participants

11/

121

13/

141
15/

16/

171
18/

19/

110/

111/
112/

113/

Mitsubishi Corporation: Monitoring report of CattityN,O Abatement Project in the
Tail Gas of the Nitric Acid Plant of the Hanwha @oration (HWC) in Ulsan, Republic
of Korea, version 1.0 of 19 July 2012 and versidhd 20 September 2012.

Mitsubishi Corporation: CDM Project spreadsheethe verification period 1 January
2012 to 30 June 2012.

Hanwha Corporation: Hourly and daily spreadshereoperating parameters, from 1
January 2012 to 30 June 2012.

Hanwha Corporation: Daily monitoring reportsrfr January 2012 to June 2012.

Hanwha Corporation: Equipment list and speatfans for monitoring equipment and
analysers of DepD systems.

Kyungdong City Gas Corporation: Monthly natugak information, January to June
2012.

Deokyang Energen Corppration: Certificatesadibcation test gases, 2011 and 2012.
Kolas: Calibration reports for instruments

» Calibration for pressure transmitter (10-PT-304)ed 7 July 2011

» Calibration for thermocouple (10-TT-115), datecdu8/2011

» Calibration for nitric acid flow meter (10-FT-512)ated 29 June 2011

e Calibration for ammonia flow meter and differenfméssure transmitter (10-
FT-502), dated 7 July 2011

» Calibration for pressure transmitter (10-PT-302%ed 7 July 2011

» Calibration for resistance temperature detectofT{L.02), dated 8 July 2011
» Calibration for natural gas meter (10-FT-563), dat& May 2011

e Calibration for flow meter (10-FT-561), dated 7yJaD11

» Calibration for pressure transmitter (10-PT-36hed 7 July 2011

e Calibration for flow meter (10-TT-161), dated 19yJ2011

» Calibration for flow meter (10-FT-562), dated 7yJaD11

» Calibration for pressure transmitter (10-PT-362%ed 7 July 2011

» Calibration for flow meter (10-TT-162), dated 8yJaD11.

Johnson Matthey: Precious metal gauzes comaiensioices: SD86919 dated 28 July
2011 and SD87095 dated 24 October 2011.

Hanwha Corporation: Equipment specificatiaarsmonitoring equipment of ammonia
oxidation reactor and nitric acid production.

KMAR: ISO 9001:2008 Certificate, valid untib December 2014.

N.E. Chemcat (catalyst) and Sumiko Eco-EngingeCertificates of Guarantee test
Run, 6 July 2007.

Hanwha Corporation: CDM internal audit recd@@,December 2011;
Hanwha Corporation: Management review record, § 0L1.
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114/

115/

116/
117/
118/

119/

120/

121/
122/

123/
124/
125/
126/

127/
128/

Hanwha Corporation: Training plan and intetnaining records, March 2011 and June
2012.

Hanwha Corporation and Instrument & Analyzerf: Service support agreement
analyser system for Del, 3 January 2008.
Hanwha Corporation: QMS process operationgutace, HWO-A-402, Rev.2.
TUV SUD: QALL1 report for BO analyzer, dated 30 June 2006.
AIRTEC: QAL2 report, dated 27 January 201 Irf@ened from 17 - 21 January 2011);
ISO 17025:2005 Certificate of AIRTEC, valid untilXpril 2012.
SGS Environmental Services: EN14181 AST N2@sueements at the Hanwha
Corporation nitric acid plant located in Ulsan,ath® February 2012 (performed form
17 - 18 January 2012);
SGS Environmental Services is 1SO17025:2005 ade@di
http://www.geochem.sgs.com/geochem.
Instrument & Analyzer Corp. (a local agena®B): QAL3 reports, every 10 days,
from January 2012 to June 2012 (last QALS3 testavipus monitoring period was on
26 December 2011)

e January: 4 January, 13 January, 22 January anarmty

* February: 9 February, 18 February and 27 February

* March: 7 March, 16 March and 25 March

e April: 3 April, 12 April, 21 April and 30 April

* May: 9 May, 18 May and 27 May

e June: 5 June, 14 June and 23 June.
ABB: GC specification, March 2007.
Korea Research Institute of Standard and 8eie@C test reports, March and June
2012.
Hanwha Corporation: Nitric acid plant dailyesgtion log, January 2012 to June 2012.
Hanwha Corporation: Report on environmentgulation.
Hanwha Corporation: Enterprise resource plagdata.

Instrument & Analyzer Corporation: Calibratiplan for NDIR analyser Uras26 in
Hanwha Corporation, 2 January 2011.

ABB: Specification of Uras analyzer.

Relevant regulations in Korea:
» Clean Air Conservation Act of the Republic of Korea
* Framework Act on Low Carbon Green Growth

5.1.2 Other project documents or documents used by DNV twerify the
information provided by the project participants

129/

130/

Mitsubishi Corporation: CDM Project Design Dogent of Catalytic BD Abatement
Project in the Tail Gas of the Nitric Acid Planttbe Hanwha Corporation (HWC) in
Ulsan, Republic of Korea, version 8 of 17 Novembd@06.

TUV SUD: Validation report of CatalyticJ® Abatement Project in the Tail Gas of the
Nitric Acid Plant of the Hanwha Corporation (HW@®)WIsan, Republic of Korea,
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Report No. 910471, 8 February 2007.

131/ Mitsubishi Corporation: Revised monitoring mplaersion 1.0 of 1 June 2010; and
approved by the CDM EB on 7 September 2010;

DNV: Validation opinion of revised monitoring plaB8 May 2010.

/32/  DNV: Previous verification reports of “CatdtytN,O Abatement Project in the Tall
Gas of the Nitric Acid Plant of the Hanwha Corpaat(HWC) in Ulsan, Republic of
Korea.

/33/  Mitsubishi Corporation: CDM project spreaddisder 4" and ' verification periods
(by applying correct historical operating pressame wrong historical operating
pressure).

/34/  Physics Handbook: Physical and chemical data

5.1.3 Methodologies, tools and other guidance by the CDMxecutive Board
/35/  CDM Executive Board: Clean Development MechanValidation and Verification
Standard, version 02.0.

/36/ CDM Executive Board: AM0028, Catalytic® destruction in the tail gas of Nitric
Acid Plants, version 3.

5.1.4 Persons interviewed during the verification
/37/  Hanwha Corporation:

TongKook Bae, Manager Chemicals Team/Hanwha Hefawkof
ByeongCheol Song, Plant Manager Onsan plant
Kwang Yeol Lee, Plant manager

/38/  Takafumi Okamoto, Mitsubishi Corporation, DgpuGeneral Manager, Emissions
Reduction Business Unit

/39/  Masatoshi Wada, Mitsubishi Corporation, Koit@aneral Manager

- 000 -
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Corrective action requests

DNV’s assessment of response by Proje

CAR ID | Corrective action request Response by Project Padipants Participants
CAR 1 | There are two sets of monitorindghe information of monitoring instrumentsThe update has been addressed in the M
instruments used in the project, one| issed in this monitoring period was updatedl/ and verified by DNV to reflect the
under operation and the other is |oim the MR (Only one set of monitoring actual implementation of monitoring
standby. By checking the operation Ipostrument was used within this monitoringnstruments.
sheets, DNV confirmed that theperiod). CAR 1 s closed.
instruments exchange happened in year
2011, and only one set of monitoring
instrument was used within thjs
monitoring period. Hence, the
information of monitoring instruments
used in the monitoring period shall pe
updated in the MR.
CAR 2 | The following corrections shall be mad&he typo-errors of the CER spread sheet The corrections have been conducted in

in the CER spread sheet:

1. In the calculation of non
methane density, the density
hydrocarbon 0.0007966 t/Nfwas used
which shall be 0.0007965 t/Nim

2. It is stated that “Electri
consumption of 6 months (from Jan
Jun 2012) is 170 844 kWh x 200 (T
multiple proportion of Watt-hour mete
34 168 800 kwh Hourly Averagd
Datal)”. By checking the electricit
consumption records, only 170 844 kV
was consumed in this monitoring perio
3. The calculating formula fo
BE_y was as follows:
SUM(J15:34382)-SUM(J1731:J1745)-

were updated
- 1. In the calculation of non-methane
oflensity, the density of hydrocarbon

0.000795 t/Nmiwas revised.

2.The remarks of the CER spread sh
> were revised as “Electric consumption o
tamonths (from Jan to Jun 2012) is 170 §
h&Wh”.

erevised as follows:

ySUM(J15:J4382)-SUM(J1731:J1744)-

VBUM(J2418:J2449)-SUM(J2564:J2608)

.

r4. On Mar.12.01:00~Mar.12.13:00,
On Apr.10.01:00~Apr.10.03:00, and
On Apr.11.12:00~Apr.11.24:00,

3. The calculating formula for BE_y was

updated spread sheet and verified by DN
After these corrections, the emission
reductions in this monitoring period were
updated /2/.

eBAR 2 is closed.

f6

44

SUM(J2418:J2449)-SUM(J2568:J2608

default value (NH consumption, temp.

the
V.
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CAR ID

Corrective action request

Response by Project Padipants

DNV’s assessment of response by Proje
Participants

However, it was found the coverin
ranges in the formula are n
corresponding to the actual periods
downtimes and daily events.

According to the methodology, if th
actual average daily
temperature and/or pressure in
ammonia oxidation reactor {and R)
are outside a “permitted range”

operating

eapplying the IPCC default value.
he

of

operating temperatures and/or pressures

(Tgnistand Rnis), or the daily ammoni
input to the oxidation reactorfi.d)

3

exceeds maximum historical ammonia

input to oxidation reactor (@xhis), the
baseline MO emissions for that perio
are capped at 4.5kgN/tonne of nitric
acid conservatively applying the 1PC
default value. However, in th
spreadsheet, for the daily event happe
on 12 March, 10 April and 11 Apr
2012, such conservative treatment
not been applied in the calculati

o

gress) of the data during shut-down
otinder the baseline. So the baselingON
@missions for that period are capped at
kgN,O/tonne of nitric acid conservative

S
N
4.5

y

CAR 3

ISO 9001:2008 Certificate was issued
the project on 21 November 2011. T
date shall be corrected in the MR.

heas updated in the MR

fahe typo-error(ISO 9001:2008 Certificate) The correction has been addressed in th

updated MR /1/ and verified by DNV.
CAR 3 is closed.

D

CAR 4

In the spreadsheet "default_data Jan |
2012~ Jun_30 2012 ", form "AOR pre
ure (P1304-Dailly)", it found

the pressure on 15 February 2012 exce
ed the upper limitation of the historical
operating condition. The

conservative treatment shall be taken

on 15 Feb. was excluded based on
@B CC default value.

for
DN

such period in the CER calculatic

Olhe data was treated in accordance with
senethodology. The pressure default va

tBerring the monitoring period, the dai
Jueverage pressure of the ammonia oxida
theactor was out of the permitted range
the date of 15 February 2012, and
calculation was conducted on the CER
applying the conservative IPCC defa
value of 4.5 kghO/tHNG; to the baseling
emission factor. It was verified in tl

y
on
on
re-
by
il

14

e
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CAR ID

Corrective action request

Response by Project Padipants

DNV’s assessment of response by Proje
Participants

following the methodology.

updated MR /1/ and spreadsheet /4/.
CAR 4 is closed.

Clarification requests

DNV’s assessment of response by Proje

CLID Clarification request Response by Project Paticipants Participants

CL1 | In the CER spreadsheet, the period froMR was revised as below : The MR and CER spreadsheet have begn
6:00 of 16 April 2012 to 2:00 of 18 Aprfl“DeN,O Unit was not operated or outlet/pdated to reflect the monitoring practicd.
2012 was excluded from the emissioN,O concentrate was over 500 ppm soliGL 1 is closed.
reduction calculation with the remark g8ata should be deducted to calculate
"DeN,O Unit was not operated or outlebmount of NO”.
N20O concentrate is over 500 ppm so|its
data should be deducted to calculate
amount of NO (on Apr.16/17/18, CNG
flow is '0'. So the data are excluded)".
However, from 19:00 of 17 April 2012 to
2:00 of 18 April 2012, the hourly CNG
flows are not equal to “0". The
clarification was sought on sucgh
inconsistency.

CL2 | It was found the emission reductignslR was revised as below : The main reasons contributing to the h|gh
reported in this monitoring period |sCompared to the PDD, the value of emission reductions are as follows:
_P;ir?her tthaT tf;)e texpecttatifc]:n_in the_PErl]%mission reductions was increased aroundl) longer valid operating time (178.15

e actual abatement efficiency in i i itori i

oo pored was. clcuod to bEO-19% fom 281 272 Clyear (365 | 2s n e montorng perod) of Dot
88%, which is similar with thedays)to 309 939 tCRlyear (365 days | ¢, entration was out of the measurenent
expectation of 90% in the PDD. Hengegquivalent). range of the analyzer) compared to fhe
the increase of }D concentration in the expected operating time of 165 days in fhe

tail gas did not contribute to the high

€fhis is because of the following reasons:

PDD (330 days operation was expected

for
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CLID

Clarification request

Response by Project Paticipants

DNV’s assessment of response by Projeft
Participants

emission reductions. Further, since
actual nitric acid production in th
monitoring period was below the desi
capacity, the increase of nitric ag
production did not have dire
contribution to the higher emissig
reductions. The reasons for the hig
emission reductions are sought to
clarified.

h®) Increase of operation rate during this
gsn monitoring period as shown below :
id

Lt 6" Estimated
n monitorin | values of
her g perioc PDD
be Monito | 182 days | 356 days
ring
Perioc
Operati | 178 days | 330 days
on days| + 18
hours
Operati | 98.21 % 90.41 %
on ratt
and

(b) Increase of the nitric acid production
97.5% of the designed capacity of

than the expected production of PDD
(97 020 tHNQlyear : Page 8, Section
A.4.4) where the value of inlet flow
rate F, ) is higherthar PDD value

rate during this monitoring period up 10°

production, which is about 7.5% highetections claimed in the monitorifg

each year in the PDD, and half of year Was
equal to 165 days);
(2) Increasing nitric acid production (%2
013.84 tHNQ in this monitoring period
corresponding to yearly basis of 104 313
tHNO3) compared to the amount estimated
(97 020 tHNQ) in the PDD, where thg
higher inlet flow rate was achieved. fs
stated in section 3.6.2, the actual nitric gcid
production 52 013.84 t 100% HN®r this
monitoring period over 182 days is belpw

the design capacity according to the

methodology. It shall be noted that the

nitric acid production comparison on yeafly

basis was used to assess the emigsion
reductions between the values achieved in
this monitoring period and estimation [in
the PDD, and is not related to cap the
possible excess nitric acid productign,
which has been concluded clearly [in
ection 3.6.2 that the actual nitric agid
production is within the design capacity.

Therefore, DNV considers emissipn

period are reasonable.
CL 2 is closed.

CL3

In the spreadsheet "default_data Jan_|ORegarding NH density we were used,

2012~ Jun_30 2012 ", form "NHKonsu
mption (hourly)", 0.7741 kg/h was us

was acknowledged by technology trans

itDuring interviewing with PP, it was told
ethat the original ammonia density pf

ednd now there is no documentary eviden@7741 kg/h can not find the resource. By

as the density of NHin the standardto make it prove. To clarify this issue, wehecking the Physics Handbook /34/, DNV
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CLID

Clarification request

Response by Project Paticipants

DNV’s assessment of response by Proje
Participants

Ct

condition. The clarification is sought f
the data source of this density and
assessment on the emission reduction

piintend to use 0.7708 kg/Cras the density
tled NH; from the Physics handbook. Th
s.new value is lower than the before. §
even though this value is to be changed,
CER'’s volume is not changed.

confirmed that the ammonia density
i©.7708 kg/cm (under standard condition
sgourced from the Physics Handbook
there reasonable to calculate the quantit
ammonia consumption.

Further, by checking
consumption spreadsheet /4/,
density correction, all ammon
consumptions were still  within th
permitted range. Hence, DNV confirm
that the change of ammonia density did
bring effect on the emission reductions
this monitoring period.

CL 3 is closed.

the ammor
after

of
5)
is

of

ia
the
a
e
bd
hot
in

CL4

In the ' verification report, it stated thatin order to maintain consistency in th@

there was a mistake in the registe
PDD for the determination of historic
operating temperature and pressure,
the correct upper 2.5% and lower 2.5
guantile of the historical operating da
were used to determine historig
operating temperature and pressure.
historical operating pressure was 7.071
767x10 Pa gauge. However, in the M
and spreadsheet, 7.022-8.806x1Pa
gauge was used as the histori
operating pressure. The clarification
sought on such inconsistency.

rackrification by DOE’s instruction, th
aimonitoring  report was revised

aadcordance with the PDD. But, the wro

itd differs from the revised monitoring pla
ahnd we applied the wrong data (7.02
TBB06x105 Pa gauge) from the 4
-Bonitoring  period. To correct th
Rnconsistency, we apply the right defal
value (7.071~8.767 x 105 Pa.g on the
cahd 5th monitoring data. Consequen
i983 tones should be deducted from the
monitoring period. But there is no effect
the 5th monitoring period.

We comment this on the page 10
Monitoring report.

»Xalue was filled out along the way becaliggauge. The mistake happened in previ
n4"™ and %' monitoring periods. DNV re}

BBy checking previous verification repoijts

eas well as spreadsheets, DNV confirn
nthat the correct historical operati
npressure shall be 7.071-8.767x1®a

Zassessed the emission reductions repd
Ittor the 4" and %' monitoring periods by
sconsidering the correct historical operat

At 5" monitoring period, but there are 9
lyonnes C@e which were erroneous
4¢taimed in excess for the™4monitoring
bperiod. These excess CERs are {
deducted from the emission reductid
@flaimed for this monitoring period. Furthg
the correct historical operating pressure

ed
L]

pus

rted

ng

uressure /33/, and found there is no eflect

B3
Yy

hus
ns
:r,
has

been applied in this monitoring period.
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CLID

Clarification request

Response by Project Paticipants

DNV’s assessment of response by Projeft
Participants

Hence, the corrections results in a fipal
emission reductions claimed in this
monitoring period of 153 562 tG&. DNV
considers the corrections are reasonablg.

CL 4 is closed.
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Forward action requests from the previous verificaion

FAR ID

Forward action request

Summary of how FAR has been
addressed in this reporting period

Assessment of how FAR has been
addressed

FAR 1

The QALS3 tests have not been condug
always every 10 days in this monitori
period according to the calibration pl
stipulated. The Uras analyser supp
ABB just requested three wee
calibration frequency, and also has stg
in the calibration plan that the calibrati
results are available within three wee
Hence, DNV considered that the QA
tests conducted in year 2011 did not h
negative effect on the emissi
reductions claimed in this monitorin
period. However, as the managem
system and quality assurance,

stipulated frequency (every 10 days)
QALS3 test should be followed. Hence,
FAR was raised for attention in ne

t€AL3 tests were conducted every 10 day

ngluring the & monitoring period.

an

ier

ks

ted

bN

Ks.

13

ave

DN

g

ent

the
of
a

Xt

verification.

SThe last QAL3 test in previous monitorin
period was on 26 December 2011, and t
last QALS3 test in this monitoring period
was conducted on 23 June 2012 /20/. DN
have checked all QALS tests and
confirmed that all QAL3 tests were
conducted within every 10 days.

FAR 1 is closed.

W

Forward action requests from this verification

FAR ID

Forward action request

Response by

Project Participants

FAR 1

NA

NA

- 00o -
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APPENDIX B

POST REGISTRATION CHANGES
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Type of post registration

Description of post registration change*

Is prior gproval

In caseprior approval by CDM

change by CDM EB EB is required, when was post
required**? registration change approved?

Corrections Not applicable [l Yes Not applicable
[] No

Temporary deviations from [l Yes Not applicable

the registered monitoring | Not applicable ] No

plan and/or monitoring

methodology

Permanent changes from theNot applicable [l Yes Not applicable

registered monitoring plan ar ] No

applied methodology

Changes to the project Not applicable [l Yes Not applicable

design of a registered project [l No

activity

*  For further details refer to the “Post-registostichanges request form” (F-CDM-PRC) and DNV'’s assessapenion on the changes
** Refer to Appendix 1 to the CDM Project Standard

- 000 -
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APPENDIX C

CURRICULA VITAE OF THE VERIFICATION TEAM MEMBERS
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Lin Wu: holds a Master Degree in Chemical Engineering &cPss, a Bachelor Degree in

Chemical Engineering & Process and a Bachelor Begr€omputer Science & Technology,

having an overall experience of around 8 yearrRad joining DNV, he has around four

years’ experience in chemical industry coveringigleof chemical process and system,
piping design, commissioning and project manageroerdite. His experience also covers the
fields of desulphurization of flue gas in powermnilandustry.

He has experience of around 4 years in validatiwh \&erification of CDM/JI projects and
other 3rd party validation/verification services.

His qualification, industrial experience and expade in CDM demonstrate his sufficient
sectoral competence in “Energy Generation from Reibée Energy Sources” and “Chemical
Processes Industries”.

Patrice Massicard: holds a Master degree in Mechanical Engineering e an overall
experience of around 10 years. Prior to joining DNidving around 3 years’ experience in
Oil & Gas industry and 5 years’ experience in meital industry covering equipment
design.

He has experience of around 2 years in DNV for desification of oil & gas processing
equipments, and 2 years’ experience in the vabda#nd verification of CDM projects.
His qualification, industrial experience and expade in CDM demonstrate him sufficient
sectoral competence in the filed oil & gas and raeatal industries.

Rafi-ud-Din Khawaja: holds a Master’'s Degree in Environmental Engineprith over 8
years of experience in air pollution control teclogy, air pollution monitoring, risk
management reviews (RMR), ambient air quality asial{AAQA), transport phenomena,
urban and industrial air quality management .

He has acquired over four years of experience Iidaton and verification of numerous
CDM and JI projects while working in DNV. He hasebequalified as a CDM validator for
technical area Renewables (hydro) and as a CDMiatali/verifier as well as a Technical
Reviewer (TR) for technical area,® under the Qualification Scheme of Climate Change
Services of DNV.

His qualification, industrial experience and expede in CDM facilitate him to assess all
technical areas to sufficient degree.
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