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MONITORING REPORT
Version 1, Date 26/01/2011
Title: CATALYTIC N ,O ABATEMENT PROJECT IN THE TAIL GAS OF THE NITRIC A CID
PLANT OF THE HANWHA CORPORATION (HWC) IN ULSAN, REP UBLIC OF KOREA

Reference number 0922
The 4" Monitoring period : 01/01/2010-31/12/2010

\ SECTION A. General description of the project actvity |

\ A.1.  Brief description of the project activity: >> |

>>

1. Purpose of the project activity and the measutentéo reduce greenhouse gas emissions
Hanwha Corporation owns Nitric Acid Plant in Ulsgity, Republic of Korea and produces nitric
acid and based on which Hanwha Corporation fuppheduces explosives mainly. From the plant,
Nitrous Oxide (NO), which is an undesired by-product of the nigoid production process, is
released into the atmosphere.
Hanwha Corporation has one production line. Thedithe project activity is to reduce®
emissions by installation of De® Unit before the Stack, which is called Tertiagt&yst System
or Tail Gas System.

2. Brief description of the installed technology ampipments
For the NO abatement project, Tertiary Catalyst System lea® linstalled in the Nitric Acid
Production Line, which consists of the catalysp@ied by N.E.Chemcat Corporation, Japan as
well as the reactor, supplied by Sumitomo MetaliknEngineering Corporation, Japan.
In order to monitor the JO reduction, the Automated Measuring Systems (AME)uding non-
dispersion infrared absorption analyzer (NDWRs installed, which is applicable to European
standards and norms (EN 14181) or equivalent stdada

3. Relevant dates for the project activity
Registration by UNFCCC : May 3, 2007
Registration Number : 0922
Start of destruction of JO : June, 27, 2007

4. Total emission reductions achieved in this monitgieriod(01/01/2010 — 31/12/2010) :
241,718 ton:

\ A.2.  Project Participants |

>>
Name of Party involved (*) Private and/or public entity(ies) Kindly indicate if the Party
((host) indicates a host project participants (*) involved wishes to be considered
Party) (as applicable) as project participant (Yes/No)
Hanwha Corporation (HWC)
[owner and operator of the nitric agidNo
plant]
Republic of Korea (host) | Mitsubishi Corporation (Korea)
Ltd. No
[developer and co-financer of this
CDM project]




Mitsubishi Corporation
Japan [developer and co-financer of thisNo
CDM project]

A.3. Location of the project activity: |
>>

Hanwha'’s Nitric Acid Plant is located at 753-22 @m&up, Ulju gun, Ulsan city, 689-892, Republic of
Korea. It is about 400km from Seoul city, the calpif the country. The physical location of therpla

is 35.2043, 129.1223 (Latitude 35.2043 north &oagitude +129.1223 east).

‘ A.4.  Technical description of the project |
>>
The NO abatement technology is to introduce a tertiatglgst in the nitric acid production process,
just before the stack..® is decomposed by a chemical catalytic reactidiolasving through the
process.
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For the NO abatement project, the tertiary catalysN.E.Chemcat Corporation, Japan was selected,
as well as the reactor of Sumitomo Metal Mining tBegring Corporation, Japan as the B®NJnit. .

 J

A.5. Title, reference and version of the baselinenal monitoring methodology applied to the
project activity:

>>

AMO0028 version 3 : “Catalytic pD destruction irthe tail gas of Nitric Acid or Caprolactam prodocti
plants --- version 3”.

A.6. Registration date of the project activity:
>>
Registration date: May 3, 2007

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




>>
27 June 2007 — 26 June 2014 (renewable).

7 year crediting period with twice renewal (totdlyars) was selected for the project activity.

It was changed from 01 July 2007 — 30 June 2014sanld change was approved by UNFCCC on
January 29, 2008.

A.8. Name of responsible person(s)/entity(ies):
>>
Mr. Kazuki Miura, Mitsubishi Corporation (ProjecaRicipant)
Address :Marunouchi Park Building, 6-1,marunouchi 2 chomkiyGda-ku, Tokyo 100-8086, Japan
E-mail :kazuki.miura@mitsubishicorp.com
ml.en-x@mitsubishicorp.com
Tel : +81-3-3210-7574

‘ SECTION B. Implementation of the project activity |

‘ B.1. Implementation status of the project activity |
>>
1. The starting date of operation of the project aistiv
June 27, 2007.

2. The information regarding the actual operationhef project activity during this monitoring period,
including information on special events, for exaenpVerhaul times, downtimes of equipment,
exchange of equipment, etc

Please see the “Daily Events” mentioned in Annex 2.

3. A brief description of: (i) events or situationgttoccurred during the monitoring period, which may
impact the applicability of the methodology, arifitf{ow the issues resulting from these events or
situations are being addressed
N/A

B.2.  Revision of the monitoring plan

>>

Request for revision for the changing of measurémaage of outlet of BD concentration was applied
to UNFCCC, which was approved on September 7, 2010.

B.3. Request for deviation applied to this monitomg period |
>>
No request for deviation was applied.

B.4. Notification or request of approval of changes |
>>
No notification or request of approval of changeswapplied.

SECTION C. Description of the monitoring system

>>

Please provide a description of the monitoringesystThis section may include data collection
procedures (information flow including data generataggregation, recording, calculation and
reporting), organization structure, roles and respulities of personnel and emergency procedues f
the monitoring system.

This shall include line diagrams showing all relevanonitoring points.




1. Monitoring plan and methodology

The approved monitoring methodology AM0028 vers3diCatalytic NO destruction in the tail gas of
Nitric Acid or Caprolactam Production Planigas applied to this project activityhis approved
monitoring methodology is applicable to the projectivities that abate J® emissions either by
catalytic decomposition or catalytic reduction gCNn the tail gas of nitric acid plants (i.e. tari
destruction). The present project actisitisfies applicability conditions.

2. Data collection procedure

Please see the figure below for position of momtgpparameters for the project. Respective data fro
each monitoring points are generated, aggregatedrded, calculated and reported as follows.

Data collection flow of the monitoring system ispes the chart below :
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3.0rganization structure of Hanwha'’s project team,including the role and responsibility of the
personnel

Hanwha has been operating the nitric acid plamisesihe commissioning of the plant in 1992 and has
sufficient and well-experienced staffs. Hanwha leesn in production of the nitric acid for numbér o
years and measurement of various production paeamigicluding operation of analyzers which are
managed by production team. The monitoring of th® for the project is responsible by production
team. The operation and maintenance of tf@ Monitoring system incorporates the ISO 9001-2000
standard procedures. The monitoring of the reledgatd is done by the,® monitoring system and
recorded onto the electric media.

Production team is appointed and responsible ®ofteration of the )0 monitoring system.
Production team follows the monitoring plan andomépthe data on regular intervals to management
team and plant manager in ascending order.

An illustrative scheme of the operational and managnt structure is as follows:



— | Management Team

Production Team

|

Plant Manager

— | Environment/Safety management tean

Quality & Technical management team

""""" Chemical sales Department tean||

--------- Purchasing Department team

4. Emergency procedures for the monitoring system

In case of emergency or any deviation in the moinigpdata is found, production team engineer shall
study the operating parameters of the nitric aadtto identify the reason for the deviation aakkt
remedial measures. If there is no change in theatipg parameter of nitric acid plant, the monmnori
system shall be examined. Once the default is ifiesht quality & technical management team and
environment &safety management team shall introduce a corretitime default. Production team
engineer shall report such irregular event to ptaambager.

For others concerning good monitoring practice pe&dormance characteristics including such as
EN14181 or equivalent standards available in theuRkc of Korea specified in AM0028 version03.

5. Monitoring and calculation details of N2O concetration & tail gas measurement

Following method is applied :

I Continuous data |

l

Data Logger | = = = ‘ Every 1 second memory, scan time 1 second ‘
- 60 .
pCData] - - - |Every1minute| Average _zl Datai /60sec

3600 .
Every 1 hour | Average= ), Datai/3600sec
PC Display | = = = ‘ Every 5 seconds (not average), real data ‘




6. Calibration and maintenance

All measuring and analytical instruments are calibd as defined in the approved methodology
AMO0028 version3. Calibration procedures have beeorporated in Hanwha Corporation’s quality
management system and procedures.

The measurement equipments are calibrated on regtgavals as recommended by the manufacturers.
Additionally, selected staffs from Hanwha Corparatparticipate in initial training and are trairted
operate measurement system.

For other concerning good monitoring practice aedgymance characteristics including such as
EN14181 or equivalent standards available in RepulblKorea specified in AM0028 version 3, which
is mentioned in Annex 4 of concerned PDD.

Information of calibration of each equipment isbatow :

Instrument Overview: Hanwha
Instrument TAG Number

Destruction Facility Inlet Analyzer 10-AT-061(A1061

Destruction Facility Outlet Analyzer 10-AT-062(A1D6
Inlet Tail Gas Flow 10-FT-561(F1561)

Outlet Tail Gas Flow 10-FT-562(F1562)

LNG Flow to Destruction Facility 10-FX-563(F1563)
Ammonia Flow to AOR 10-PT-502(P1502)
Pressure in AOR 10-PT-304(P1304)
Temperature in AOR 10-TT-115(T1115)

HNO3(Nitric Acid) Flow 10-FT-512(F1512)

More information of calibration of each instruméntvailable in Annex-3

SECTION D. Data and parameters

D.1. Data and parameters determined at registration anchot monitored during the
monitoring period, including values and factors

Data / Parameter: GWPN20

Data unit: tCQe/tN,O

Description: Global warming potential of the nitdgide
Source of data used: IPCC, The Second AssessmpotiRe
Value(s): 310, as specified in the methodology

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

Additional comment: N/A

Data / Parameter: GWPcp4

Data unit: tCQe/tCH,

Description: Global warming potential of the metban
Source of dataised: IPCC, The Second Assessment Report
Value(s): 21, as specified in the methodology

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

Additional comment: N/A




Data / Parameter: Reg

Data unit: tNQ/m®

Description: National regulation on N@missions to be checked and applied
Source of data used: National environmental leiisidn the Republic of Korea
Value(s): 2.92 * 10 (tNOx/m°)

Clean Air Conservation Act of the Republic of Korea
Currently, NG regulation requires limiting the emissions beld@®® Dpmv.

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

dBaseline

Additional comment:

In Hanwha Onsan plant, NOA\@&io of the tail gas before NFBCR
installation was 2.1 : 1. But after NISCR installation, NO/N@average
ratio has been 4.9 : 1.

Therefore, NQ 200ppmv equals to NO 166ppmv plus N&3ppmv.
NO 166ppmv is 2.22 * I0tonNO/n? and NQ 34ppmv is 0.70 *10
tonNO,/m®.

And the Sum of NO and N&quals to 2.92 *I0tonNOXx/n?.

Data / Parameter:

l:)product, max

Data unit: tHNQ/yr

Description: Design capacity of nitric acid prodaatof the targeted line
Source of data used: Manufacturer’s specification

Value(s) 107,100 tHNgyr

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

dBaseline

Additional comment:

It is in accordance with thethmelology.
Based on the past record, Hanwha's maximum dailglytion is
306ton/day, which was recorded in 1992 and maxiroperating days is
350day, which was recorded in 2002.
Therefore, yearly maximum is as follows;
306 [HNOy/day]*350[day/yr]
The amount of emission reductions is cappe®ayiuct max

Data / Parameter: T hist
Data unit: °C
Description: Historical operating temperature ranfjthe ammonia oxidation reactor

Source of data used:

Production reports
Daily average temperature from hourly snapshot. data

Value(s):

867.4-905.2 °C

As specified in the methodology, the permitted eaofjoperating
temperatures is set based on historical data (J@d-Rov.2003 and
Jan.2005-0ct.2006).

The lower limit is 2.5% lower value of these avhitadata and the upper
limit is 2.5% upper value of them.

If the actual average daily operating temperatutdié ammonia oxidation
reactor () is outside this “permitted range”, the baselin®Nmissions
for that period are capped at 4.5kgMonne of nitric acid conservatively
applying the IPCC default value.

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

dBaseline

Additional comment:

N/A

Data / Parameter: |

Pq,hist




Data unit:

Pa

Description:

Historical operating pressure rangthefammonia oxidation reactor

Source of dataised:

Production reports
Daily average pressure from hourly snapshot data.

Value(s):

8.035-9.820 *f0Pa abs

(7.022-8.806 *1G Pa gauge)

Specified in the methodology.

The permitted range of operating pressures isasgdon historical data
(Jan.2000-Nov.2003 and Jan.2005-Oct.2006).

Operating pressure is measured at two points. ©hetween air
compressor and N-hir mixer (since Jan.2000), and another is between
NH; air mixer and NH air filter (since Jan.2005)The permitted range is
determined based on data measured at the formehg number of
acquisition records is larger.

The lower limit is 2.5% lower value of these avhitadata and the upper
limit is 2.5% upper value of them.

If the actual average daily operating pressuréénammonia oxidation
reactor (B) is outside this “permitted range”, the baselin®Nmissions fof
that period are capped at 4.5k@Monne of nitric acid conservatively
applying the IPCC default value.

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

dBaseline

Additonal comment: N/A

Data / Parameter: Gsup.hist

Data unit: -

Description: Historical supplier’s information df¢ ammonia oxidization catalyst
Source of dataised: Ammonia oxidization catalyst supplier

Value(s): Name of the supplier:

Johnson Matthey

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

dBaseline

Additonal comment: N/A

Data / Parameter: Geom hist

Data unit: %

Description: Historical composition of the ammoniddization catalyst
Source of data used: Ammonia oxidization catalyppsier

Value(s): Pt: 95%, Rh: 5%

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

dBaseline

Additional comment: N/A

Data / Parameter: SFEnzo

Data unit: kgNO/tHNO;

Description: NO emission rate per ton of nitric acid

Source of data used:

Pre-publication Draft 20060R&Lidelines accepted by the®2ession of
the IPCC

Value(s):

4.5 kghO/MtHNO;

Specified in the methodology.

This value is the conservative IPCC default valulitric Acid Plants
which is based on the default emission factordar-pressure plants.

(5kgN,O/tonne of nitric acid, accounting for 10% uncertaifactor)




Indicate what the data are usedBaseline

for (Baseline/Project/
Leakage emission calculations

Additional comment: N/A

Data / Parameter: AOoR hist

Data unit: tNH/day

Description: Maximum of historical ammonia flow eaif the ammonia oxidization

reactor

Source of data used:

Production reports

Value(s):

88 tNH/day

Specified in the methodology.

This is a maximum value of daily ammonia flow rat@sed on historical
data (Jan.2000-Nov.2003 and Jan.2005-Oct.2006).

If the daily ammonia input to the oxidation readigr o exceeds
maximum historical ammonia input to oxidation reagPor nis), the
baseline NO emissions for that period are capped at 4.5&ténne of
nitric acid conservatively applying the IPCC defaalue.

Indicate what the data are usedBaseline

for (Baseline/Project/
Leakage emission calculations

Additional comment: N/A

Data / Parameter: M;

Data unit: Hour

Description: Measuring interval

Source of datased: Defined in the technical specifications dhdagging system
Value(s): 1 hour

QA/QC procedures will be applied by regular maiatege of the data
logging system.

Indicate what the data are usedBaseline, Project

for (Baseline/Project/
Leakage emission calculations

Additional comment: N/A

Data / Parameter: OXIDnmHe

Data unit: %

Description: Oxidization factor of the hydrocarb®on-methane part of the natural gas)
Source of data AMO0028 version03

Value applied 100%

Specified in the methodology.
For this project, fraction of methane not convemgitinot be measured dug¢
to unreasonable costs, so 100% is applied foiptniameter based on
AMO0028 version03. It is very minor contribution

D

Indicate what the data are usedProject

for (Baseline/Project/
Leakage emission calculations

Additional comment: N/A

Data / Parameter: OXIDchy

Data unit: %

Description: Oxidization factor of methane (Methauaet of the natural gas)
Source of dataised: AMO0028 version03

Value(s): 0%

Specified in the methodology.
For this project, fraction of methane not convemgitinot be measured dug¢

D

1C



to unreasonable costs, so 0% is applied for thisrpeter based on AM002
version03.

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

dProject

Additional comment: N/A

Data / Parameter: EFgrcs

Data unit: tCQe/MWh

Description: Emission factor of the electricity fmnning the DebD unit

Source of dataised:

2000~2004 Statistics of electric power img&aThe Korea Electrical Power
Corporation (KEPCOhttp://www.kepco.co.k)

Value(s):

0.62 (tCge/MWh) for national power gird in the Republic oERCO.

The emission factor is referring to baseline enaissifactor described in PDO
of “Youngduk Wind Park Project” which was alreadygistered as CDM (
http://cdm.unfccc.int/UserManagement/FileStoragedKZ6 TAOURT67457
MBZEGWQH6QVUS). And it is calculated by combined margin (CMsbd
on data in 2000~2004 shown by source the yearlik bb&KEPCO
2001~2005.

The value is calculated as ACM0002 option 1, exdnaised.

It is very minor contribution.

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

dProject

Additional comment: N/A
D.2. Data and parameters monitored
>>

Actual data monitored for each parameter are gbedow :

Data / Parameter: Fri,

Data unit: N

Description: Volume flow rate at the inlet of the destructionifity
Measured/Calculated Measured

/Default

Source of data

Detector and D/P Transmitter

Multiple-point sampling tube tyjmsvf meter with Resistance Temperature

Value(s) of monitored

300,600,042Nm°

parameter (total volume from 01/January/2010 to 31/Dec/2Gidm the actual data)
Refer to the spread sheet

Indicate what the data are | Baseline

used for

(Baseline/Project/Leakage

emission calculations)

Monitoring equipment (type, ® Type :

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

Multiple-point sampling tube type flow meter (Makdodel : Honeywell,
STD924-E1H-000000-S2) with Resistance Temperatatedor
(Maker/Model : WISE controls, R221+MTM) and Abs@WRressure
Transmitter (Maker/Model : Honeywell, STG 944-E13000-S1)

Serial Number :

Multiple-point sampling tube type flow meter :

0553 05121501009, 0712007030214004 (InstrumentBi=T-561)
Resistance Temperature Detector : WS-7M425, WS-BMk&trument
No0.10-TT-161)

Absolute Pressure Transmitter : 0552 051215010072 07030214004
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(Instrument No. 10-PT-361)

Accuracy class : According to the supplier’s sfieaiion
Multiple-point sampling tube type flow meter : +0%% ,of full scale
Resistance Temperature Detector : £0.3% ,of Gales

Absolute Pressure Transmitter : £0.065% ,of fodlle

Calibration frequency : Based on EN14181 and fraqués as below
Multiple-point sampling tube type flow meter : 1%nths
Resistance Temperature Detector : 15 months

Absolute Pressure Transmitter : 15 months

Date of last calibration

Multiple-point sampling tube type flow meter : Augjl®, 2010
Resistance Temperature Detector : August 9, 2010

Absolute Pressure Transmitter : August 9, 2010

Validity :

Multiple-point sampling tube type flow meter : Nonker 8, 2011
Resistance Temperature Detector : November 8, 2011
Absolute Pressure Transmitter : November 8, 2011

Based on EN14181, variability test and validityttod calibration function ig
annually crosschecked by AST

Measuring point : At the tail gas duct before D@Nunit

Measuring range : 0-60,000 Nittr

Measuring/Reading/
Recording frequency

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

Calculation method (if
applicable) :

N/A

QA/QC procedures
applied:

Calibration frequency : refer to the above..

FTI Both parameters shall be cross-checked to erthat no leak of pO is
taking place.

In case of discrepancy, conservative calculatioanoission reduction shall be
provided.

Data / Parameter: Clnzo,
Data unit: tNO/n?°
Description: N-O concentration at destruction facility inlet.

Measured/Calculated
/Default

Measured

Source of data

Non-dispersion infrared absormicalyzer (NDIR)

Value(s) of monitored
parameter

3.110638 E-06 thD/NnT (=1,589 ppmv*44/22.4)

(average concentration from 01/January/2010 to 84/ZD10, from the actual
data)

Refer to the spread sheet

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

Baseline

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

Type : Non-dispersion infrared absorption analyzer.
(Maker/Model: ABB/ AO2040/Uras26)

® Serial number : 3.346996.7 (Instrument No. Al-061)

® Accuracy class : +0.02% of full scale, accordinghte supplier's
specification

® Calibration frequency : every 10 days

® Date of last calibration : February 15, 2011

® Validity : February 25, 2011

Based on EN14181, variability test anddifiof the calibration function i$

D

annually crosschecked by AST
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Measuring point ; At the tail gas duct before D@Ninit
Measuring range : 0-3,000ppmv

Measuring/Reading/
Recording frequency

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

Calculation method (if
applicable) :

Concentration*44/22.4

QA/QC procedures applied

ABB A02040 Uras26 whifitted with integral calibration check cell isaas
Calibration is done manually and is recorded ordtta logging system. The
calibration is carried out weekly. Calibrationgended to be done by the plan
operator with routine procedure for QAL-3 certitica of the system.

In case Non-dispersion infrared absorption analizased, it shall be checked
by gas chromatography periodically.

QA/QC for the analyzer shall be subjected to tha £M81 or equivalent
standards available in the Republic of Korea.

t

Data / Parameter: Frey
Data unit: Nni
Description: Volume flow rate at the exit of gas the destrucfiaxility

Measured/Calculated
/Default:

Measured

Source of data:

Multiple-point sampling tube tyjmf meter with Resistance Temperature
Detector and D/P Transmitter

Value(s) of monitored
parameter:

308,112,423 Nrh
(total volume from 01/January/2010 to 31/Dec/2Gidm the actual data)
Refer to the spread sheet

Indicate what the data are | Baseline
used for

(Baseline/Project/Leakage

emission calculations)

Monitoring equipment (type, ® Type :

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

Multiple-point sampling tube type flow me{&aker/Model : Honeywell,
STD924-W1H-00000-S2) with Resistance Temperatuite der
(Maker/Model : WISE controls, R221+MTM) and Abs@Rressure
Transmitter (Maker/Model : Honeywell, STG 944-E1G6000-S1)
Serial Number :

Multiple-point sampling tube type flow meter : 0563121501010,
0712 07030214002 (Instrument No. 10-FT-562)

Resistance Temperature Detector : WS-7M423, WS-TMIstrument
N0.10-TT-162)

Absolute Pressure Transmitter : 9853 000020010883 90002001004
(Instrument No. 10-PT-362

Accuracy class : (according to the supplier’s SjEation)
Multiple-point sampling tube type flow meter : +B0%% ,of full scale
Resistance Temperature Detector : £0.3% ,of Gdles

Absolute Pressure Transmitter : £0.065% ,of fadlls

Calibration frequency : Based on EN14181 and fraqués as below
Multiple-point sampling tube type flow meter: 15 ntlos

Resistance Temperature Detector : 15 months

D/P Transmitter : 15 months

Date of last calibration

Multiple-point sampling tube type flow meter : Augjl®, 2010
Resistance Temperature Detector : August 9, 2010

D/P Transmitter : August 9, 2010

Validity :

Multiple-point sampling tube type flow meter : Nonker 8, 2011
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Resistance Temperature Detector : November 8, 2011
Absolute Pressure Transmitter : November 8, 2011
Based on EN14181, variability test and validityttod calibration function ig
annually crosschecked by AST

Measuring point : At the tail gas duct after ENunit
Measuring range : 0-60,000 Nittr

Measuring/Reading/
Recording frequency

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

Calculation method (if
applicable) :

Z o0 000

/A

QA/QC procedures applied

Calibration frequenafer to the above.
FTI Both parameters shall be cross-checked to erthat no leak of pO is
taking place.
In case of discrepancy, conservative calculatioanoission reduction shall be
provided.

Data / Parameter: COn20j
Data unit: tNO/NmM®
Description: N,O concentration at destruction facility outlet.

Measured/Calculated
/Default

Measured

Source of data

Non-dispersion infrared absorptitalyaer (NDIR)

Value(s) of monitored
parameter

3.778517 E-07 thD/Nm° (=192 ppmv*44/22.4)

(average concentration from 01/January/2010 to 84/ZD10, from the actual
data)

Refer to the spread sheet

Indicate what the data are | Baseline

used for

(Baseline/Project/Leakage

emission calculations)

Monitoring equipment (type, ® Type : Non-dispersion infrared absorption analyzdaker/Model: ABB/

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

A02040/Uras26)

® Serial number : 3.346996.7 (Instrument No. 10-A206

® Accuracy class : +0.02% of full scale, accordinght® supplier's
specification

® Calibration frequency : every 10 days

® Date of last calibration : February 15, 2011
Validity : February 25, 2011
Based on EN14181, variability test and validitytioé calibration function ig
annually crosschecked by AST

® Measuring point : At the tail gas duct after BENunit

® Measuring range : 0-500ppmv

Measuring range was changed from 0-300ppmv to @3®@ on January 19,
2009 by Airtec during AST and it was duly mentioriedhe AST report. Also, if
was applied to UNFCCC as request for revision, Wwhves approved on
September 7, 2010.

Measuring/Reading/
Recording frequency

® Measuring frequency : Continuously
® Reading frequency : Continuously
® Recording frequency : Continuously(Hourly average)

Calculation method (if
applicable) :

Concentration*44/22.4

QA/QC procedures applied

ABB A02040 Uras26 whifitted with integral calibration check cell isaas
Calibration is done manually and will be recordedite data logging system.
The calibration is carried out weekly. Calibratisrintended to be done by the
plant operator with routine procedure for QAL-3tifmation of the system.
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In case Non-dispersion infrared absorption analigzased, it shall be checked
by gas chromatography periodically.

QA/QC for the analyzer shall be subjected to tha £M81 or equivalent
standards available in the Republic of Korea.

Data / Parameter: Pproducty

Data unit: tHNQ

Description: Plant output of HN@
Measured/Calculated Measured

/Default

Source of data

ERP (Enterprise Resource PlanRiagdrt and magnetic flow meter

Value(s) of monitored
parameter

95,275.96 tHNQ@
(total volume from 01/January/2010 to 31/Dec/2Gidm the actual data)
Refer to Annex-2, item-6f the monitoring report and also the spread sheet

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

Baseline

Monitoring equipment (type, ® Type : Magnetic flow meter(Maker/Model : YAMADAKBVIGG14C-
accuracy class, serial BB1A-XCXX-YABJ, Rosemount/Emerson/8705TPA020S1WO0GER!)
number, calibration ® Serial number : R-98417-41-021, 0870138304 (InstniriNo. 10-FT-512)
frequency, date of last ® Accuracy class : +0.02% of full scale, accordinght® supplier's
calibration, validity) specification

® Calibration frequency : 15 months

® Date of last calibration : July 28, 2010

® Validity : October 27, 2011

® Measuring point : At the product line before staraanks

® Measuring range : 0-30%hr
Measuring/Reading/ ® Measuring frequency : Continuously
Recording frequency ® Reading frequency : Continuously

® Recording frequency : Continuously(Hourly average)

Calculation method (if
applicable) :

Refer to Annex-2, item 5. This parameter is caladas follows :
Poroducty= QHNO; * CHNO;/ 100 * DHNO;

Where:
QHNG; : Total flow rate of produced nitric acid monitdrénot converted to
100% base) in a year y {jn
CHNO; : Average mass concentration of produced nitrid &oot pure) (%)
DHNO;: Average density of produced nitric acid (not putent)

QA/QC procedures applied

Cross — check of prodactinarketing and stock change data. Measurement
devices such as weighbridge can be subjected té6Q@Ascheme consistent with
the prOCEdUreS “ﬁg, Pg, FTI,i, FTE,i- CONZO,iu ClNgoyi’ Mi’ QHC,y andSENzo, with
respect to equipment certification, installation gerformance.

Data / Parameter: Ty
Data unit: °C
Description: Actual operating temperature of tharamia oxidation reactor

Measured/Calculated
/Default

Measured

Source of data

Thermo-couple (Type “R”)

Value(s) of monitored
parameter

Maximum temperature : 905.38 °C (July 21,2010)
Minimum temperature : 870.41 °C (March 28, 2010)
** Permitted range : 867.4-905.2 °C

Refer to the spread sheet and default data

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

Baseline
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emission calculations)

Monitoring equipment (type, ® Type : Thermocouple (Maker/Model : YOKOGAWA/YTA 110
accuracy class, serial ® Serial number : C2D807670435, C2E104013502 (IngnirNo. 10-TT-
number, calibration 115)
frequency, date of last ® Accuracy class : +1.5 deg C of full scale , acaogdb the supplier’s
calibration, validity) specification

® Calibration frequency : 15 months

Date of last calibration : August 9, 2010

® Validity : November 8, 2011

® Measuring point : At the oxidation reactor

® Measuring range : 0-1,200°C
Measuring/Reading/ ® Measuring frequency : Continuously
Recording frequency ® Reading frequency : Continuously

® Recording frequency : Continuously (Hourly average)

Calculation method (if
applicable)

If the average daily operating temperature in thenania oxidation reactor
is outside the permitted rangey k), the baseline P emission for that period
are capped at 4.5kgN/tonne of nitric acid conservatively applying tRe&C
default value.

QA/QC procedures applied

Hanwha’'s maintenanceestihg regime including calibration based on the
vendor requirement.

Data / Parameter: Py

Data unit: Pa

Description: Actual operating pressure ammonidefdxidation reactor
Measured/Calculated Measured

/Default

Source of data

Pressure transmitter

Value(s) of monitored
parameter

Maximum pressure : 897,714 Pa.g (Nov 26, 2010).87(BL4*10 Pa gauge)
Minimum pressure : 705,535 Pa.g (Mar 1, 2010) 65335*1C Pa gauge)
** Permitted range : 8.035-9.820 *1@a abs (7.02:8.806 *1G Pa gauge)
Refer to the spread sheet and default data

Indicate what the data are | Baseline

used for

(Baseline/Project/Leakage

emission calculations)

Monitoring equipment (type, ® Type : Pressure transmitter (Maker/Model : Hone}\8&IG 944-E1G-

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

00000-S1)

Serial number : 055305121501006, 0729070629040k2 (iment No. 10-
PT-304)

Accuracy class : £0.065% of full scale, accordioghte supplier's
specification

Calibration frequency : 15 months

Date of last calibration : August 9, 2010

Validity : November 8, 2011

Measuring point : two points, one is between ampgessor and Niair
mixer (since Jan.2000) and another is betweep &iHmixer and NH air
filter (since Jan.2005).4Rs:is based on data measured at the former wh
the number of acquisition record is larger.

Measuring range : 0-16kgf/égauge

ch

Measuring/Reading/
Recording frequency

Measuring frequency : Continuously
Reading frequency : Continuously
® Recording frequency : Continuously (Hourly average)

Calculation method (if
applicable)

If the average daily operating pressure in the amianoxidation reactor (pis
outside the permitted rangey(R), the baseline PO emission for that period ar
capped at 4.5kg)D/tonne of nitric acid conservatively applying IRe€C
default value.

D
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QA/QC procedures to be
applied:

Hanwha’s maintenance and testing regime includaidpration based on the
vendor requirement.

Data / Parameter: Gsup
Data unit: -
Description: Supplier's information of the ammoniddization catalyst

Measured/Calculated
/Default

Measured

Source of data

Ammonia oxidization catalyst sugpli

Value(s) of monitored
parameter

Name of supplier: Johnson Matthey

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

Baseline

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

N/A

Measuring/Reading/
Recording frequency

During the monitoring period

Calculation method (if N/A

applicable)

QA/QC procedures applied; Not needed

Data / Parameter: Geom

Data unit: %

Description: Composition of the ammonia oxidizataatalyst

Measured/Calculated
/Default

Measured

Source of data

Ammonia oxidization catalyst sugpli

Value(s) of monitored
parameter

Pt: 95 %, Rh: 5 %

Hanwha has been using the Pt 95%, Rh 5% catalykthofson Matthey.
Hanwha uses the catalyst which is common praatitkd region and supplied
by a reputable manufacturer or which compositiorgrted as being in use in
the relevant literature.

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

Baseline

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

N/A

Measuring/Reading/
Recording frequency

During the monitoring period

Calculation method (if N/A

applicable)

QA/QC procedures applied; Not needed

Data / Parameter: Aorgd

Data unit: tNH/day

Description: Actual ammonia flow rate to the amnasooxidation reactor
Measured/Calculated Measured
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/Default

Source of data

Orifice flow metand differential pressure transmitter

Value(s) of monitored
parameter

Maximum flow rate : 87.19 tNkiday (Nov 03, 2010)
Minimum flow rate : 70.61 tNklday (Jan 20, 2010)
** Paermitted range : 88tNkiday maximum

Refer to the spread sheet and default data

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

Baseline

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

Type : Orifice flow meter and differential pressutransmitter (Maker
Model Rosemount/Emerson, 3051CD2A02A1AM5E5S5Q4)th y
Resistance Temperature Detector (Maker/Model : WtBEtrols, R221
and Absolute Pressure Transmitter (Maker/Model séRmount/Emersor
3051TG3A2B21AB4E5M5Q4)

Serial number :

Orifice flow meter and differential pressure traitsen :
01564836 (Instrument No. 10-FT-502)

Resistance Temperature Detector : 07011910 (Insintido. 10-TT-102)
Absolute Pressure Transmitter 1210001, 016249&1rdment No. 10-PT-
302

Accuracy class : according to the supplier’s spestion

Orifice flow meter and differential pressure traitsen: +0.065% of full
scale

Resistance Temperature Detector : £0.55 deg C

Absolute Pressure Transmitter : £0.065% of fullsca

Calibration frequency : 15 months

Date of last calibration

Orifice flow meter and differential pressure traitsan: August 9, 2010
Resistance Temperature Detector : August 9, 2010

Absolute Pressure Transmitter: August 9, 2010

Validity :

Orifice flow meter and differential pressure traitsan: November 8, 2011
Resistance Temperature Detector : November 8, 2011

Absolute Pressure Transmitter : November 8, 2011

Measuring point : Nklair mixer

Measuring range : 0-6,000 Nim

0120040,

Measuring/Reading/
Recording frequency

Measuring frequency : Continuously
Reading frequency : Continuously
® Recording frequency : Continuously (Hourly average)

Calculation method (if
applicable)

If the daily ammonia input to oxidation reactofoky) exceeds maximur
historical ammonia input to oxidation reactofofnhs), the baseline pO
emissions for that period are capped at 4.5kgd/ddnne of nitric acid
conservatively applying the IPCC default value.

QA/QC procedures to be
applied:

Hanwha’'s maintenance and testing regime includialioiation based on th
vendor requirement.

Data / Parameter: Elrcsy
Data unit: MWh/yr
Description: Additional electricity input for running the De® unit

Measured/Calculated
/Default

Measured

Source of data

Wattmeter or electricity accumulato

Value(s) of monitored
parameter

350,840 KWh (01/January/2010—31/Dec/2010)

Refer to the spread sheet
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Indicate what the data are | Leakage
used for
(Baseline/Project/Leakage
emission calculations)
Monitoring equipment (type, ® Type : (Maker/Model : LS Industrial System/WL32STE
accuracy class, serial ® Serial number : 0138331
number, calibration ® Accuracy class : 2.0 grade
frequency, date of last ® Calibration frequency : PF 1.0(£2.0), PF0.5(+2 &he rated current
calibration, validity) ® Date of last calibration : August 10, 2010
® Validity : 2 years 6 months
® Measuring point : At the control panel of DeNO2 tUni
® Measuring range : 3,000 rev/kWh
Measuring/Reading/ ® Measuring frequency : Continuously
Recording frequency ® Reading frequency : Continuously
® Recording frequency : Continuously

Calculation method (if
applicable)

N/A

QA/QC procedures applied

Instead of calibratiois feplaced by certified new one before to besfiad its
validity.

Data / Parameter: Qnecy
Data unit: Nmi
Description: Hydrocarbon (natural gas) input

Measured/Calculated
/Default

Measured

Source of data

Integral Orifice meter with tempang, pressure compensation

Value(s) of monitored
parameter

171,258.70 Nm(01/January/2010-31/Dec/2010)
Refer to the spread sheet

Indicate what the data are | Project

used for

(Baseline/Project/Leakage

emission calculations)

Monitoring equipment (type, ® Type : Differential pressure transmitter with prgss/temperature

accuracy class, serial
number, calibration

applincation for compensation(Maker/Model : Honelyw&¥ SMA125-
E1H-00000-1C,CC,F1,MB,MC,S3,(SM)+XXXX)

frequency, date of last ® Serial number : C2932575001001 (Insrtument No. T63)
calibration, validity) ® Accuracy class : +1.00809% of full scale, accordmthe supplier's
specification

® Calibration frequency : 15 months,

® Date of last calibration : March 31, 2010

® Validity : June 30, 2011

® Measuring point : At the Burner Inlet of DeN20O unit

® Measuring range : 0~100 Nm3/hr
Measuring/Reading/ ® Measuring frequency : Continuously
Recording frequency ® Reading frequency : Continuously

® Recording frequency : Continuously (Hourly average)
Calculation method (if N/A

applicable)

QA/QC procedures to be
applied:

Hanwha’s maintenance and testing regime includaidpration based on the
vendor requirement.

Data / Parameter: Cine
Data unit: %
Description: Methane content of hydrocarbon (ndtyea)

Measured/Calculated
/Default

Measured
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Source of data

Hydrocarbon supplier

Value(s) of monitored
parameter

91.346667 %

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

Project

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

Data from local supplier, Kyungdong City Gas Cogimm

Measuring/Reading/
Recording frequency

® Measuring frequency : Monthly
® Reading frequency : N/A
® Recording frequency : N/A

Calculation method (if N/A

applicable)

QA/QC procedures to be | N/A

applied:

Data / Parameter: QNMHC.y

Data unit; Nmi

Description: Hydrocarbon (Non-methane part of thiural gas) input

Measured/Calculated
/Default

Calculated

Source of data

Calculated by the flow rate andhibthane content of the natural gas

Value(s) of monitored
parameter

14,819.59 Nm

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

Project

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

N/A

Measuring/Reading/
Recording frequency

N/A

Calculation method (if
applicable)

This parameter is calculated as follows;
Qnmicy =Oney*(1-Cunc/100)

QA/QC procedures to be | N/A

applied:

Data / Parameter: Quney

Data unit: Nni

Description: Methane (Methane part of the natuas)) gised
Measured/Calculated Calculated

/Default

Source of data

Calculated by the flow rate andchibthane content of the natural gas

Value(s) of monitored
parameter

156,439.1INm°

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

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

L N/A

Measuring/Reading/
Recording frequency

N/A

Calculation method (if
applicable)

This parameter is calculated as follows;
Quincy =Qney*Crne/100
{ 230,313.20 * (91.281667/100)

QA/QC procedures to be | N/A

applied:

Data / Parameter: NG

Data unit: t/Nm

Description: Density of the hydrocarbon (natura)ga
Measured/Calculated Measured

/Default

Source of data

Hydrocarbon supplier

Value(s) of monitored
parameter

0.0007967 t/Nm

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

Project

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

. Data from local supplier, Kyungdong City Gas Cogium

Measuring/Reading/
Recording frequency

® Measuring frequency : Monthly
® Reading frequency : N/A
® Recording frequency : N/A

Calculation method (if N/A

applicable)

QA/QC procedures to be | N/A

applied:

Data / Parameter: PHNC

Data unit: /N

Description: Density of the hydrocarbon (Methang p&the natural gas).

Measured/Calculated
/Default

Calculated

Source of data

Theoretical calculation

Value(s) of monitored
parameter

0.000714 t/Nm

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

Project

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

, N/A

Measuring/Reading/

N/A
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Recording frequency

Calculation method (if
applicable)

0.000714 t/NM(=16gCHy/22.4)
This parameter is shown by the density in normabi@n (0°C,1atm)

QA/QC procedures to be
applied:

N/A

Data / Parameter: ONMHC
Data unit: /N
Description: Density of the hydrocarbon (Non-methaart of the natural gas).

Measured/Calculated
/Default

Calculated

Source of data

Calculated by data of the nataslasnd methane

Value(s) of monitored
parameter

0.001669701 t/Nrh

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

Project

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

N/A

Measuring/Reading/
Recording frequency

N/A

Calculation method (if
applicable)

This parameter is calculated as follows;

Aumvte = ( Ave ~ Pine *Chne/100)/ ((Ciine/100)
(0.0007967-0.000714 * 0.91346667) / (10.91346667)

QA/QC procedures to be
applied:

N/A

Data / Parameter: NCVye

Data unit: Kcal/Nm

Description: Net calorific value of the natural gas
Measured/Calculated Measured

/Default

Source of data

Hydrocarbon supplier

Value(s) of monitored
parameter

10,405.05 kcal/Nrh

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

Project

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

N/A

Measuring/Reading/
Recording frequency

® Measuring frequency : Monthly
® Reading frequency : N/A
® Recording frequency : N/A

Calculation method (if N/A
applicable)
QA/QC procedures to be | N/A

applied:
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Data / Parameter: EFnG

Data unit: tCOJMNG

Description: Emission factor of the hydrocarbon
Measured/Calculated Calculated

/Default

Source of data

IPCC 1996 GHG Inventory Guidelines and data pravioy the natural gas
supplier

Value(s) of monitored
parameter

3.0672264671CO/tNG

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

Project

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

N/A

Measuring/Reading/
Recording frequency

N/A

Calculation method (if
applicable)

This parameter is calculated as follows;

EFne = COERg *44/12*NCVyg *4.18605/g *10°
where
COERs: Hydrocarbon emission factor [tC/TJ]
15.3[tC/TJ]by IPCC 1996 GHG Int@ry Guidelines
(15.3 * 44/12 * 10405.75 x 4.18605/0.0007967 X0

QA/QC procedures applied| N/A

Data / Parameter: EFunc

Data unit: tCO,/tCH,

Description: Emission factor of methane

Measured/Calculated
/Default

Calculated

Source of data

Theoretical calculation

Value(s) of monitored
parameter

2.75(tCQ/tCH,)

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

Project

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

N/A

Measuring/Reading/
Recording frequency

N/A

Calculation method (if

2.75(tCQ/tCH,)

applicable) =(44 gCQJ/169gCH,)

QA/QC procedures applied: N/A

Data / Parameter: EFnmHc

Data unit: tCO/tNMHC

Description: Emission factor of hydrocarbon (Non-methane pathefnatural gas)

Measured/Calculated
/Default

Calculated
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Source of data

Calculated by data of the natural gas and methane

Value(s) of monitored
parameter

4.499210 tC@QNMHC

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

Project

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

N/A

Measuring/Reading/
Recording frequency

N/A

Calculation method (if
applicable)

This parameter is calculated as follows;

EFnmte = (EFnG® Ove —EFnne® Bhine * Chine/100)/ (1-Ciine/100)/ pumne
((15.3*44/12*10405.75*4.18605/0.0007967/1000000@0OB07967)-
(2.75*0.000714*0.91346667))/(1-0.91346667)/((0.088/7-
0.000714*0.91346667)/(1-0.91346667))

QA/QC procedures applied: N/A

Data / Parameter: Typeuc

Data unit: -

Description: Hydrocarbon (natural gas) supplier information

Measured/Calculated
/Default

Measured

Source of data

Hydrocarbon supplier

Value(s) of monitored
parameter

Data from local supplier, Kyungdong City Gas Cogimm

Indicate what the data are | Project
used for

(Baseline/Project/Leakage

emission calculations)

Monitoring equipment (type, N/A
accuracy class, serial

number, calibration

frequency, date of last

calibration, validity)
Measuring/Reading/ N/A
Recording frequency

Calculation method (if N/A
applicable)

QA/QC procedures applied: N/A
Data / Parameter: QR\20y
Data unit: tN,O
Description: Regulation based on annual guantip Nmited
Measured/Calculated Measured

/Default

Source of data

National environmental legislation in the Repuldafdorea

In case national regulations concernirgdNemissions are implemented during
the crediting period, the impact on baselin®Nmissions is considered withol
any delay by adjusting the measuregDNemissions at the time the regulation |
to be implemented.

ut
nas

Value(s) of monitored
parameter

N/A
Baseline NO emissions are limited by the absolute quantiti& emissions

given by the regulation.
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If the measured baseline® emissions are exceeding the regulatory limit thg
measured baseline;® emissions are substituted by the regulatory limit
If, Qlnzoy™> QRu20y then,

BEn20,y = QRv20y

else,
BEn20,y = Min of [Qkzo,y SBy20.y * Pproductma}
where:
Qlnzo,y : Quantity of NO emissions at the inlet of the destruction fagilit

yeary (tNO)
QRu20, - Regulatory limit of NO emissions in year y (49)
BEn2o,y : Baseline emissions of® in year y (tNO)
SExz0y: Specific NO emissions per unit of output of nitric acid iraye
(tN,O/tHNO)
Poroducty Production of nitric acid in year y (tHND

The quantity of NO emissions at the inlet of the®l destruction facility (DF) is
calculated based on continuous measurement odiltgees volume flow rate an
the NO concentration at the inlet of the®ldestruction facility.

D

)

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

Baseline

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

N/A

Measuring/Reading/ N/A
Recording frequency
Calculation method (if N/A

applicable)

QAJ/QC procedures applied: N/A

Data / Parameter: RSEN20y

Data unit: tN,O/tHNOg

Description: Regulation based onemissions per unit of nitric acid
Measured/Calculated Measured

/Default

Source of data

National environmental legislation in the Repulafdorea
In case national regulations concerningdNemissions are implemented during
the crediting period, the impact on baselin®Nmissions is considered witho
any delay by adjusting the measuregDNemissions at the time the regulation |
to be implemented.

Value(s) of monitored
parameter

N/A
Regulation setting of a threshold for specifigdNemissions per unit of product
If, SEN201y> RSE»0 then,
BENZO,y: min of [RSEJZO*Pproduct,y SE\IZO,y *Pproduct,mal
else,
BEn20,y= min of [QINZO,yy SEw20y *Pproduct,mal
where:
SEvzo,y : Specific NO emissions per unit of output of nitric acid irayg
(tN2O/tHNOs)
RSE\20 : Regulatory limit of NO emissions per unit of output of nitric acid
(tN,O/tHNG:)
BEnzo,y : Baseline emissions of @ in year y (tNO)
Poroducty : Production of nitric acid in year y (tHND

ut
nas

Qlnzoy @ Quantity of bO emissions at the inlet of the destruction facilit
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yeary (tNO)
The specific NO emissions per unit of output of nitric acid idided as:
SEvz20y = Qlzoy /Pproduct,y
where:
SEnzo,y : Specific NO emissions per unit of output of nitric acid iraye
(tN2O/tHNGs)
Qlnzo,y : Quantity of NO emissions at the inlet of the destruction fagcitit
yeary (tNO)
Poroducty: Production of nitric acid in year y (tHND

The quantity of NO emissions at the inlet of the®! destruction facility is
calculated based on continuous measurement odiltges volume flow rate an
the N O concentration at the inlet of the@ldestruction facility.

)

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

Baseline

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

N/A

Measuring/Reading/ N/A
Recording frequency
Calculation method (if N/A

applicable)

QA/QC procedures applied; N/A

Data / Parameter: CRu20.y

Data unit: tN,O/n’

Description: Regulation based onconcentration in tail gas limited
Measured/Calculated Measured

/Default

Source of data

National environmental legislation in the Repulafdorea
In case national regulations concerningdNemissions are implemented during
the crediting period, the impact on baselin®Mmissions is considered witho
any delay by adjusting the measuregDNemissions at the time the regulation |
to be implemented.

ut
nas

Value(s) of monitoring
parameter

N/A
Regulation setting of a threshold fos®Iconcentration in the tail gas.
If, CN2o,y> CRy20 then

n
BEnzoy = Zi=1 Chzo,i * [Frei* Mi]

where Gizo,iis min [Gyz0,Y, CRuz0, and {(SEz0,y *Pproduct mad/ (SUM(Fre,i * M)}]
else,
BEn20y = Qln2oyy
where:
Cnzo, - N2O concentration a destruction facility inlet duringerval i (tl\bO/me’)
CRu20,i : Regulatory limit for specific N20O concentratidaring interval i
(tN,O/nT)
BEnzo,y : Baseline emissions of,N in year y (tNO)
Frei: Volume flow rate at the exit of the destructfanility during interval i
(m3h)
M;: Length of measuring interval i (h)
i . interval
n : number of intervals during the year

Qlnzoy @ Quantity of MO emissions at the inlet of the destructiccility in
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yeary (tNO)

The quantity of NO emissions at the inlet of the®! destruction facility is
calculated based on continuous measurement odillgas volume flow rate angd
the NO concentration at the inlet of the®ldestruction facility.

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

Baseline

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

L N/A

Measuring/Reading/
Recording frequency

N/A

Calculation method (if
applicable)

N/A

QA/QC procedures applied

N/A

\ SECTION E. Emission reductions calculation |

‘ E.1. Baseline emissions calculation |

>>

It has been checked that there are no Korean iaguia place that would limit the quality of,® that

can be taken into account
Baseline emissions of the

for the calculation afeiae emissions.
project activity are deteed based on the quantity oflemitted in the

baseline scenario, taking national regulationsgpetion levels and operating conditions into
consideration. The quantity of® is determined based on the measurement of #BealNthe inlet of

DeNOXx unit, which results

in a conservative estiorabf baseline emissions.

Baseline emissions are limited to the design c&patithe nitric acid plant, According to AM0028
version 3, the design capacity is measured in edbmétric acid per year. The actual nitric acid
production in the covered monitoring period doesen@eed the design capacity.

BE_y = Minimum(%’roduct,max Pproduct,)) / Pproduct,y* Zin_l [FTI,i * C:INZO,i * Mi * GWPNZO]

i: Interval,

n: Number of intervals during the year (1/yr),

Fri: Volume flow rate at the inlet of the destructiawility during interval i (Nn¥h),
Clnzoi: NO concentration a destruction facility inlet duringerval i(tNZO/Nm?’),

M;: Measuring interval (1 hour)

GWPy20: Global warming potential of JD,
P product,max: D€SIgN capacity (tHNgyr), and
Pproducty:  Production of nitric acid in a year y (tHN@r).

If the actual average daily operating temperatad¥é@ pressure in the ammonia oxidation reactor

(Tyand R) are outside a

“permitted range” of operating terafures and/or pressures (i and

Py.nis). OF the daily ammonia input to the oxidation rtea@\or ¢ exceeds maximum historical
ammonia input to oxidation reactor i), the baseline pO emissions for that period are capped at

4.5kgNO/tonne of nitric

acid conservatively applying IRE€C default value.
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Furthermore, as for composition of ammonia oxidatiatalyst, the plant operator is allowed to use
compositions of ammonia oxidation catalysts that@mmon practice in the region or have been
used in the nitric acid production plant during khst three years without limitation ot® baseline
emissions.
In case the nitric acid production plant operathes to change to a composition not used during
the last three years, but is common practice imélgeon and supplied by a reputable manufacturer,
or if it corresponds to a composition that is répdras being in use in the relevant literature, the
plant operator is allowed to use these ammoniaabixid catalysts without limitation of 0 baseline
emissions.
In case the nitric acid production plant operatmrges the composition of ammonia oxidation
catalysts and the composition is not common practiche region and not reported as being in use
in the relevant literature, the project applicaas o demonstrate (either by economic or other
arguments) that the choice of the new compositias based on considerations other than an attempt
to increase the rate of,8 production. If the project applicant can demaatstappropriate and
verifiable reasons, the plant operator is allowedge new ammonia oxidation catalysts without
limitation of N,O baseline emissions.
The first composition of ammonia oxidation catalysed during the crediting period shall be of the
same kind of catalyst composition already in openaih the specific nitric acid production plant.
This is to avoid gaming at the beginning of thejgebactivity.
In case the nitric acid production plant operatmrges the composition of ammonia oxidation
catalysts and the composition is not common pragtiche region and not reported as being in use
in the relevant literature, and the project appiicaannot demonstrate appropriate and verifiable
reasons for this baseline emissions are limitatdéanaximum specific )0 emissions of previous
periods (tNO/tHNGs), documented in the verified monitoring reports.

Required monitoring parameters:

® G, : Supplier of the ammonia oxidation catalyst
Gsup nist: Historical supplier of the ammonia oxidation dgsa
Geom : Composition of the ammonia oxidation catalyst
Geomnisi Historical composition of the ammonia oxidatiatalyst
SEvzo,: Specific NO emissions per ton HN@f product of nitric acid in year y
(tN,O/tHNG;)

In the event that MO concentrate of outlet of DeQ facility is not within the monitoring range, we
apply the IPCC default value for that period.

In the event that the monitoring system is dowa,ltwest between the conservative default value
established in the methodology or the last meadoygatoduct rate (whichever the lower) will be ali
and applied for the downtime period for the bageémission factor, and the highest measured by-
product rate during the project activity will bepdipd for the downtime period for the campaign
emission factor.

BE_y = Minimum(%roduct,max Pproduct,)) / Pproduct,max* Zin:l [FTI,i * CIN20,i *M; * G‘WPNZO]
=279.683.18 tCGe

E.2.  Project emissions calculation |

>>

The emissions due to the project activity are cosagoof (a) the emission of not destroye®Nnd (b)
emissions from auxiliary hydrocarbons input resigitirom the operation of the nitric acid plantON
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emissions not destroyed by the project activitycaleulated based on the continuous measurement of
the NO concentration in the tail gas of the nitric agldnt and the volume flow rate of the tail gas
stream. The emissions related to the operatioheoNO destruction facility are given by on-site
emissions due to the hydrocarbons used as inghetoitric acid plant.

Project emissions are limited to the design capadithe nitric acid plant. According to AM0028
version 3, the design capacity is measured in¢dngric acid per year. The actual nitric acid
production in the covered monitoring period doesen@eed the design capacity.

PE_y = PRpy + PBry
= PBpy + HCEy + HCE\cy

PEw,:  Project emissions fromJ® not destroyed in year y (tG&yr),

PExy:  Project emissions related to the operation ofigtruction facility in year y
(tCOselyr)

HCEc,. Converted hydrocarbon emissions in year y (@Q

HCEncy: Methane emissions in year y (tg&0yr)

n
PEw,y = Z__l [Frei * COnzo,i * Mi * GWP\(]

i: Interval,

n: Number of intervals during the year (1/yr)

Frei: Volume flow rate at the exit of the destructfawility during interval i(Nn/h),

COn20,: NO concentration in the tail gas of theONdestruction facility during interval i
(tN,O/NNT),

M; : Length of measuring interval i (h),

GWR\20: Global warming potential of JO.

Plp,y = Zin_l [Frei * COn20,i * Mi * GWPN2(]
=35.290.20 tCQe

In the event that the monitoring system is dowa,hlghest measured by-product rate during the
project activity will be applied for the downtimenpod for the campaign emission factor.

HCEcy =pnmrc * Qumncy * OXID nwnc/100 * ERywmrc + Prne * Quiney * OXID cha/100 * ERyne

= Pmc ¥ Qnmncy * EFnmne

HCEncy = Prne * Qrncy * (1 — OXIDcnd/100) * GWRpy
= Pune * Quney ¥ GWPcHa

Pnvne - Hydrocarbon (Non-methane part of the natura) dassity (tNMHC/Nm3),

Qumrcy :  Hydrocarbon (Non-methane part of the natura) ggsut in year y (Nmg3),

OXIDnwmhe :Oxidation factor of hydrocarbon (Non-methane dithe natural gas) (%),

ERwnc :  Carbon emissions factor of hydrocarbon (Non-me¢hpart of the natural gas)
(tCOJMNMHC),

PHNC - Methane (Methane part of the natural gas) degi(sitH,/Nm3),

Quncy:  Methane (Methane part of the natural gas) usgear y (Nm?)
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ERnc:  Carbon emissions factor of methane (Methaneqddtte natural gas)
(tCOYtCH,),

OXIDcyq4 : Oxidation factor of methane(Methane part of tlagural gas) (%), and

GWQP., : Global warming potential of methane.

For this project, fraction of Methane not converigdot being measured due to
unreasonable costs. So, 0% is applied to @XJ@And 100% is applied to OXNxc.

HCEc,y = pamrc * Qnmrcy ¥ OXID nwnc/100 * ERywinc + Prne * Qrncyy ¥ OXID cna/100 * ERine
= Pnmue * Qnmrcy * EFnmbe

=111.331CQe (non-methane)

HCEncy = Prne * Quney * (1 - OXIDchd/100) * GWR 4
= Prne * Qnney ¥ GWPeH
= 2.345.65tCQe (methane)

Therefore, total value of Project Emission is cklted as follows :

PE_y = Plpy + PEry
= PBwpy + HCE:y + HCEucy
=35,290.20 + 111.33 + 2,345.65

=37.747.181CGk

E.3. Leakage calculation |

>>
Additional power such as Dg® unit running will be needed by the project impégrtation. The C®
emission related to the electricity consumptiomgsgnificant, but monitored and counted as leakage
conservative manner.
LE_y = Ekcsy * EFrcs
Elrcsy: Additional electricity input for running the De® unit (MWh/yr), and
EFRzcs: Emissions factor for running the DgDlunit.

LE_y = Ekcsy * EFgres
=217.921C0ze

E.4. Emission reductions calculation / table

>>

The total emission reduction achieved by this mriogetivity during the first monitoring period is
therefore;

Total baseline emissions:279,683.18 tCQe
Total project emissions: 37,747.18 tCQe
Total leakage: 217.52 tCQe
Total emission reductions241,718.48 tCGe

In terms of the approved methodology (AM0028 vers3d, the emission reduction (ER_y) by the
project activity during a given period “y” is théférence between the baseline emission (BE_y) and
project emission (PE_y), as follows ;
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ER y=BE y-PE_y -LE_y
=279,683.18- 37,747.18- 217.52

=241.718.48 tCGe

The total amount of emission reductions is caledas241,.718tons CGe,

‘ E.5. Comparison of actual emission reductions witkstimates in the CDM-PDD

>>

Table : Comparison of emission reductions with PR2ies

Item

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

Actual values reached during the
monitoring period

Emission reductions
(tCOgE)

281,272 tCQe

241,718 tCQe

\ E.6. Remarks on difference from estimated value ithe PDD

>>

Compared to PDD, value of emission reductions wdsced around 14% from 281,272 t@©Q@o
241,718 tC@e. This is because (a) DeN20 unit was not operatedt 23 days during the period due
to the replacement of primary catalyst or mainteealb) nitric acid production during the periodswva

reduced around 10% and (c) a destruction rate gltini@ period was reduced from 90% to 87.4% due

to the problem of the catalyst.
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Annex-1 Environmental issues

1. Environmental Impacts

According to the national Environmental Law in Kar&nvironmental Impacts are :

Gaseous matter : There is no additional pollufidre NO destructed into harmless &hd Q.

Particular matter : There is no additional pollatio

Water matter : Not applicable. The destruction tieacoccurs in gaseous phase.

Spent catalyst : The catalyst over its lifetimeeisycled to get precious components and then
reproduced to new catalyst. The catalyst has alltatgne.

No transboundry impacts are expected.

2. NO Regulationin Korea
No national regulation for D emission. We periodically visit the web-site lo¢ toncerned ministry
in Korea and check the regulation. In case thelagign is updated, we will follow it accordingly.

3. NOx Regulationin Korea

National regulation for NOx emission is Clean Camagon Act (CCA) of the Republic of Korea.
According to CCA, currently, NOx regulation requr® limit the emission below 200ppmv. We are
periodically visiting the web-site of CCA and chebk regulation. In case the regulation is updated,
will follow it accordingly. During the period of @lanuary/2010 to 31/December/2010, the average
value of NOx is 56 ppmv the maximum value 196.3Bpjgon 23/October/2010).
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Annex-2 Daily events, checking against baselinequirements

1 Operating Temperature

The actual average daily operating temperaturkératnmonia oxidation reactor was within the
permitted range for all days covered by this momtpreport, except for 3 days from July 19, 2@40
July 21, 2010..
Parameters are Annex-1

2. Operating Pressure
The actual average daily operating pressure immth@onia oxidation reactor was within the
permitted range for all days covered by this maiigpreport, except for the followings 5 days :
.November 24-26, 2010
November 28, 2010
December 15, 2010
Parameters are Annex-1

3. Composition of the Ammonia Oxidation Catalyst
The composition of the ammonia oxidation catalgghe same kind of catalyst composition already in
operation prior to the start of the project acivit

4. Ammonia Flow Rate to the Ammonia Oxidation Reetor

The daily ammonia input to the ammonia oxidaticacter does not exceed the maximum permitted
daily ammonia input.

Parameters are Annex-1

5. Production of Nitric Acid

Production volume of Nitric Acid during the projgmriod is 95,409.3943tons, which is calculated as

--- 146,783.6835tons x 65% = 95,409.3943tons

--- 146,783.6835tons is the production volume of®iMhich includes KO as 35%. Therefore we
shall exclude KO and come to the pure HNEhduction voume95,409.3943tons

whereasPproauct, mmSpecified in the PDD, based on the manufactur@esisication is 107,100tons,

which is 306 [HN@/day]*350[day/yr]. Therefore, during the period,xiraum production is calculated

as

306 x 350 = 107,100tons.

Thus actual production of 95,409.3943tons is lkas 1107,100tons.

Daily basis production during the period was al$iniw the permitted range, mentioned in the PDD.

Meantime, the operation of Nitric Acid Plant waspgied 23 days during the following period as below

February 25-26 (Emergency stoppage)

March 01-02 (Power failure)

March 28 — April 07 (Replacement of primary catabysd DeNO catalyst)
June 08-09 (Power failure)

July 24-25 (Power failure)

August 15-20 (Replacement of primary catalyst)

October 22-23 (Power failure)

December 20-23 (Replacement of primary catalyst)
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6. Shutdown of De MO unit
The De NO unit was operated to reduce thgONgas from nitric acid plant, except for 23 dahe t
same as above item-5.

=End =
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Annex-3 Details of monitoring instrument

Information of monitoring instrument is as below :

(1) AOR instrument
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1 |Actualammonia 10-FT-502 Differential 0 - 1,600 +0.065% Continuous Daily Manufacturer : Rosemount/Emerson [Aug 09 /2010 - Interval : 15 months
input to oxidation Pressure mmH20 of full scale Model No. : 3051CD2A02A1AM5E5S5Q4 Nov 09/ 2011 |External Entity :
reactor Transmitter Compensated Instrument No. : 01210040 Hyupsung HISCO
(tNH3/day) Flow range
#)reported in tons 0- 6,000 Nm3/hr

10-PT-302  |Absolute 0 - 16 bar +0.065% Continuous Manufacturer : Rosemount/Emerson [Aug 09/2010- [Interval : 15 months
Pressure of full scale Model No. : 3051TG3A2B21AB4ESM5Q4 Nov 09/ 2011 |Extemal Entity :
Transmitter Instrument No. : 01210001 Hyupsung HISCO
10-TT-102 RTD(Pt100 ohm)] 0-500 degC | +0.55degC | Continuous Manufacturer : WISE controls [Aug 09 /2010 - Interval : 15 months
Resistance Model No. : R221 Nov 09/ 2011 |Extemal Entity :
Temperature Instrument No. : 07011910 Hyupsung HISCO
Detector
10-FT-502 Differential 0 - 1,600 +0.065% Continuous Daily Manufacturer : Rosemount/Emerson July 20 / 2009 - Interval : 15 months
Pressure mmH20 of full scale Model No. : 3051CD2A02A1AM5E5S5Q4 Oct 20/2010 |Extemal Entity :
Transmitter Compensated Instrument No. : 01564836 Hyupsung HISCO
Flow range
0- 6,000 Nm3/hr
10-PT-302 |Absolute 0 - 16 bar +0.065% Continuous Manufacturer : Rosemount/Emerson July 20 / 2009 - Interval : 15 months
Pressure of full scale Model No. : 3051TG3A2B21AB4E5M5Q4 Oct 20/2010 |Extemal Entity :
Transmitter Instrument No. : 01624987 Hyupsung HISCO
10-TT-102 RTD(Pt 100 ohm)] 0-500 deg C | +0.55 degC | Continuous Manufacturer : WISE controls July 16 / 2009 - Interval : 15 months
Resistance Model No. : R221 Oct 16/2010 |Extemal Entity :
Temperature Instrument No. : 04014993 Hyupsung HISCO
Detector

2 |Actualammonia 10-TT-115 |T/C(TypeR) 0 - 1,200 +1.5degC Continuous Daily Manufacturer : YOKOGAWA [Aug 09 /2010 - Interval : 15 months
oxidation temper- Thermocouple degC Model No. : YTA 110 Nov 09/ 2011 |Extemal Entity :
ature ((+)Pt/Rh - ()Pt) Instrument No. : C2D807670435 Hyupsung HISCO

10-TT-115 |T/C(TypeR) 0-1,200 +1.5deg C Continuous Daily Manufacturer : YOKOGAWA [July 20 /2009 - Interval : 15 months
Thermocouple degC Model No. : YTA 110 Oct 20/2010 |Extemal Entity :
((+)PYRh - ()Pt Instrument No. : C2E104013 502 Hyupsung HISCO
3 |Actual operating 10-PT-304 |Absolute 0 - 16 bar +0.065% Continuous Daily Manufacturer : Honeywell [Aug 09 /2010 - Interval : 15 months
pressure Pressure of full scale Model No. : STG 944-E1G-00000-S1 Nov 09/ 2011 |Extemal Entity :
Transmitter Instrument No. : 0552 05121501006 Hyupsung HISCO
10-PT-304 |Absolute 0 - 16 bar +0.065% Continuous Daily Manufacturer : Honeywell [July 20 /2009 - Interval : 15 months
Pressure of full scale Model No. : STG 944-E1G-00000-S1 Oct 20/2010 |Extemnal Entity :
Transmitter Instrument No. : 0729 07062904012 Hyupsung HISCO

4 | Ammonia oxidation |- Pt/Rh catalyst [Composition Manufacturer : Johnsom Matthey Nov 24 /2009 (Invoice No. : SD85431)

catalyst 95% Pt, 5% Rh [Apr 06 / 2010 (Invoice No. : SD85749)
[Aug 20/ 2010 (Invoice No. : SD85989)
Dec 22 /2010 (Invoice No. : SD86244)
5 |Plant output of 10-FT-512 Magnetic flow 0-20m3/hr +0.5% Continuous Daily Manufacturer : YAMATAKE Jul 28/ 2010 - Interval : 15 months
Nitric Acid meter of full scale Model No. : MGG14C-BB1A-XCXX-YABJ Oct 28/ 2011 |Extemal Entity :
Instrument No. : R-98417-41-011 FM Tech
*reported in tons
10-FT-512 Magnetic flow 0-20m3/hr +0.675% Continuous Daily Manufacturer : Rosemount/Emerson July 14 /2009 - Interval : 15 months
meter of full scale Model No. : 8705TPA020SIWONOG3B3Q4 Oct 14/2010 |Extemal Entity:
Instrument No. : 0870138304 FM Tech
Temperature application for compensation




(2) AMS instrument
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1 [N20 concentration [10-AT-061 NDIR N20 0 - 3,000 ppmv +0.02% Continuous Hourly Manufacturer : ABB [Jan 23 /2008 - Interval : 15 months
at destruction facility Analyzer of full scale Model No. : AO2000 / Uras 26 Apr23/2009 |Extemal Entity :
inlet Instrument No. : 3.346996.7 Air Tec (TUV Sud)

Feb 04/ 2009 -
May 04/ 2010

[Jan 20/ 2010 -
Apr20/2011

2 |Volume flow of 10-FT-561 [Differential 0-275 +0.075% Continuous Hourly Manufacturer : Honeywell [Aug 09/2010 - Interval : 15 months
tailgas at N20O des- Pressure mmH20 of full scale Model No. : STD924-E1H-00000-S2 Nov 09/ 2011 |Extemal Entity :
truction facility inlet Transmitter Compensated Instrument No. : 0553 05121501009 Hyupsung HISCO

Flow range
0- 60,000
Nm3/hr
10-PT-361  [Absolute 0 - 16 bar +0.065% Continuous Hourly Manufacturer : Honeywell [Aug 09/2010 - Interval : 15 months
Pressure of full scale Model No. : STG 944-E1G-00000-S1 Nov 09/ 2011 |External Entity :
Transmitter Instrument No. : 0552 05121501007 Hyupsung HISCO
10-TT-161 RTD(Pt100 ohm)[ 0 - 500 deg C +0.3% Continuous Manufacturer : WISE controls [Aug 09/2010 - Interval : 15 months
Resistance of full scale Model No. : R221+ MTM Nov 09/ 2011 |Extemal Entity :
Temperature Instrument No. : WS-7M425 Hyupsung HISCO
Detector
10-FT-561 Differential 0-275 +0.075% Continuous Hourly Manufacturer : Honeywell [July 20 / 2009 - Interval : 15 months
Pressure mmH20 of full scale Model No. : STD924-E1H-00000-S2 Oct 20/2010 |External Entity :
Transmitter Compensated Instrument No. : 0712 07030214004 Hyupsung HISCO
Flow range
0- 60,000
Nm3/hr
10-PT-361  |Absolute 0 - 16 bar +0.065% Continuous Hourly Manufacturer : Honeywell [July 20 / 2009 - Interval : 15 months
Pressure of full scale Model No. : STG 944-E1G-00000-S1 Oct 20/2010 |Extemal Entity :
Transmitter Instrument No. : 0712 07030214004 Hyupsung HISCO
10-TT-161  [RTD(Pt100 ohm)| O - 500 deg C +0.3% Continuous Manufacturer : WISE controls [July 16 /2009 - Interval : 15 months
Resistance of full scale Model No. : R221+ MTM Oct16/2010 Extemal Entity :
Temperature Instrument No. : WS-7M139 Hyupsung HISCO
Detector

3 |N20 concentration  [[10-AT-062  [NDIR N20 0- 300 ppmv +0.02% Continuous Hourly Manufacturer : ABB Jan 23/2008 - Interval : 15 months
atdestruction facility Analyzer of full scale Model No. : AO2000 /Uras 26 Apr23/2009 |Extemnal Entity :
outlet Instrument No. : 3.346996.7 Air Tec (TUV Sud)

Feb 04/ 2009 -
May 04/ 2010

[Jan 20 /2010 -
Apr20/2011

4 [Volume flow of 10-FT-562  [Differential 0-190 +0.075% Continuous Hourly Manufacturer : Honeywell [Aug 09/2010 - Interval : 15 months
tailgas at N20O des- Pressure mmH20 of full scale Model No. : STD924-E1H-00000-S2 Nov 09/ 2011 |Extemal Entity :
truction facility outlet Transmitter Compensated Instrument No. : 0553 05121501010 Hyupsung HISCO

Flow range
0- 60,000
Nm3/hr
10-PT-362  |Absolute -0.1-0.1bar +0.065% Continuous Hourly Manufacturer : Honeywell [Aug 09/2010 - Interval : 15 months
Pressure of full scale Model No. : STG 944-E1G-00000-S1 Nov 09/ 2011 |External Entity :
Transmitter Instrument No. : 9853 00002001004 Hyupsung HISCO
10-TT-162 RTD(Pt100 ohm)| 0 - 500 deg C +0.3% Continuous Manufacturer : WISE controls [Aug 09/2010 - Interval : 15 months
Resistance of full scale Model No. : R221+ MTM Nov 09/ 2011 |Extemal Entity :
Temperature Instrument No. : WS-7M423 Hyupsung HISCO
Detector
10-FT-562  [Differential 0-190 +0.075% Continuous Hourly Manufacturer : Honeywell [July 20 /2009 - Interval : 15 months
Pressure mmH20 of full scale Model No. : STD924-E1H-00000-S2 Oct 20/2010 |External Entity :
Transmitter Compensated Instrument No. : 0712 07030214002 Hyupsung HISCO
Flow range
0- 60,000
Nm3/hr
10-PT-362  |Absolute -0.1-0.1bar +0.065% Continuous Hourly Manufacturer : Honeywell [July 20 /2009 - Interval : 15 months
Pressure of full scale Model No. : STG 944-E1G-00000-S1 Oct 20/2010 |Extemal Entity :
Transmitter Instrument No. : 9853 00002001004 Hyupsung HISCO
10-TT-162 RTD(Pt100 ohm)[ 0 - 500 deg C +0.3% Continuous Manufacturer : WISE controls [July 16 / 2009 - Interval : 15 months
Resistance of full scale Model No. : R221+ MTM Oct 16/2010 |External Entity :
Temperature Instrument No. : WS-7M140 Hyupsung HISCO
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