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MONITORING REPORT FORM (F-CDM-MR)
Version 02.0

MONITORING REPORT

Title of the project activity Catalytic NO Abatement Project in the Tall
Gas of the Nitric Acid Plant of the Hanwha
Corporation (HWC) in Ulsan, Republic of

Korea
Reference number of the project activity 0922
Version number of the monitoring report 1.0
Completion date of the monitoring report 10/01/2013
Registration date of the project activity 03/05/2007
Monitoring period number and duration of this | The 8th monitoring period:
monitoring period 01/10/2012 -31/12/2012
Project participant(s) ‘Hanwha Corporation

-Mitsubishi Corporation (Korea) Ltd.
-Mitsubishi Corporation

Host Party(ies) Republic of Korea

Sectoral scope(s) and applied methodology(ies) | -Category 5: Chemical industries.

-AM0028 version 3: “Catalytic O destruction
in the tail gas of Nitric Acid or Caprolactam
production plants --- version 3”".

Estimated amount of GHG emission reductions | 281,272 tCQe / year (365 days)

or net anthropogenic GHG removals by sinks for| [equivalent to 70,896 tC@ / 92 days]

this monitoring period in the registered PDD

Actual GHG emission reductions or net 43,670 tCQe / 92 days

anthropogenic GHG removals by sinks achieved

in this monitoring period
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SECTION A. Description of project activity

A.1. Purpose and general description of project aatity

>>

1. Purpose of the project activity and the measutent#o reduce greenhouse gas emissions
Hanwha Corporation owns Nitric Acid Plant in Ulsaity, Republic of Korea and produces nitric acid
and based on which Hanwha Corporation further preg@xplosives mainly. From the plant, Nitrous
Oxide (N;O), which is an undesired by-product of the nitraed production process, is released into the
atmosphere.
Hanwha Corporation has one production line. Thedfithe 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 angigments:
For the NO abatement project, Tertiary Catalyst System leas Installed in the Nitric Acid
Production Line, which consists of the catalyspied by N.E.Chemcat Corporation, Japan as well as
the reactor, supplied by Sumitomo Metal Mining Eegring Corporation, Japan. In order to monitor
the NO reduction, the Automated Measuring Systems (AMf)uding non-dispersion infrared
absorption analyzer (NDIR)vas installed, which is applicable to Europeanddiatis and norms (EN
14181) or equivalent standards.

3. Total emission reductions achieved in this monigperiod (01/10/2012 -31/12/2012) :
43,670 ton:

A.2. Location of project activity
>>

(a) Host Party(ies);
Republic of Korea

(b) Region/ State/ Province, etc.;
----- (N/A)

(c) City/ Town/ Community, etc.;
753-22 Onsan eup, Ulju gun, Ulsan city, 689-892

(d) Physical/ Geographical location.
35.2043, 129.1223 (Latitude 35.2043 north and Ltoiolgi +129.1223 east)
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A.3. Parties and project participant(s)

Party involved _ Pr_ivate ar_ld/or pupli_c Ind!cate if the Party_involved
o entity(ies) project participants wishes to be considered as
((host) indicates a host Party) (as applicable) project participant (Yes/No)
Hanwha Corporation
[owner and operator of the nitr|c No.
acid plant]
Republic of _ . ,
Mitsubishi Corporation

Korea (host) (Korea) Ltd.

[developer and co-financer of
this CDM project]

No.

Mitsubishi Corporation
[developer and co-financer of No.

J
apan this CDM project]

Switzerland Hanwha Corporation No.

A.4. Reference of applied methodology

>>

(&) The applied methodology(ies)

AMO0028 version 3: “Catalytic NO destruction inthe tail gas of Nitric Acid or Caprolactam produocti
plants --- version 3".

(b) Any tools and other methodologies to which the igpmethodology(ies) refers
Tool for demonstration and assessment of additiytiglersion 01)

A.5. Crediting period of project activity

>>

The start date of Crediting period is 27/06/200Yatged by post-registration request).

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

It was changed from July 1, 2007 — June 30, 20t¥sach change was approved by UNFCCC on January
29, 2008.

SECTION B. Implementation of project activity

B.1. Description of implemented registered projecactivity
>>

1. The starting date of operation of the projetivéy.
Starting date of the project activity: 27/06/2007

2.The information regarding the actual operatiothefproject activity during this monitoring perjod
including information on special events, for exaenpVerhaul times, downtimes of equipment,
exchange of equipment, etc.
Please see the “Daily Events” mentioned in Annex-2.
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3. A brief description of: (i) events or situat®that occurred during the monitoring period, Witay
impact the applicability of the methodology, anjil{ow the issues resulting from these events or
situations are being addressed.

N/A

B.2. Post registration changes

B.2.1. Temporary deviations from registered monitoing plan or applied methodology
>>

No deviations from registered monitoring plan.

B.2.2 Corrections
>>

No corrections.

B.2.3. Permanent changes from registered monitoringlan or applied methodology
>>

No permanent changes from registered monitoring pla

B.2.4. Changes to project design of registered pregt activity
>>

No changes to project design of registered pr@etvity.

B.2.5. Changes to start date of crediting period
>>

The start date of Crediting period is 27/06/200Yatged by post-registration request).

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

It was changed from July 1, 2007 — June 30, 20t4sach change was approved by UNFCCC on January
29, 2008.

B.2.6. Types of changes specific to afforestatiom eforestation project activity
>>

No.

SECTION C. Description of monitoring system
>>

1. Monitoring plan and methodology

The approved monitoring methodology AM0028 versidiCatalytic NO destruction in the tail gas of
Nitric Acid or Caprolactam Production Plantg/as applied to this project activityhis approved
monitoring methodology is applicable to the projectivities that abate /0 emissions either by catalytic
decomposition or catalytic reduction of®lin the tail gas of nitric acid plants (i.e. tarti destruction).
The present project activitgatisfies applicability conditions.

2. Data collection procedure

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

Data collection flow of the monitoring system ispes the chart below :
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Para .
_ Aggregatio _
Data description Data . Measured by n/Recordi Ca_lcu R.epo
mete generation ng lation rting

Clyz0, | N20O concentration at

R e Non—dispersion infrared absorption analyzer
; destruction facility inlet.

Inlet of DeN20 L . .
Volume flow rate at the inlet of Multiple—point sampling tube type flow meter with

Fr; the destruction facility D/P Transmitter, Absolute pressure transmitter
and Resistance Temperature Detector
COp, | N20O concentration at Non—di ion infrared absoroti | lABB data
o destruction facility outlet. on—dispersion infrared absorption analyzer ogging
: Outlet of system
DeN20 Multiple—point sampling tube type flow meter with

Volume flow rate at the exit of

the destruction facility D/P Transmitter, Absolute pressure transmitter

and Resistance Temperature Detector

Qng Hydrocarbon (Natural gas) input DeN20 Integral Orifice flow meter with temperature, I:> E>

FTE‘i

pressure measuring unit for auto compensation Excel By
. . . . by spread Han
Natural gas contents information Ingredients label by the natural gas supplier . sheet
handling wha
(Accor and
P Outlet of Magnetic flow meter with Resistance Temperature ~ding Mit
produ | Plant output of HNO3 absorption D tg ¢ P to I,s
i tower stector AMOO ubish
28) !

. Orifice type fl ter with D/P T itter,
Actual ammonia flow rate to the ritice type tiow meter wr /P Transmitter

Aord ammonia oxidation reactor Inlet of AOR Absolute pressure transmitter and Resistance DCS
Temperature Detector

system
ypy distribute
Thermocouple (Type “R”) with temperature Ei trol
Actual operating temperature of . transmitter eontro
T, B Inside AOR system)
the ammonia oxidation reactor
Between air
Actual operating pressure of the .
P, . P . .gp compressor/N Pressure Transmitter
ammonia oxidation reactor L
H3 air mixer
Additional electricity input f DeN20 unit . Hand
EIRGS, rional @ BOtricity input tor eneL uni Electricity accumulator (Wattmeter) an
y running DeN20 unit operating panel writing

3. Organization structure of Hanwha's project team,including the role and responsibility of the
personnel

Hanwha has been operating the nitric acid plamsesihe commissioning of the plant in 1992 and has
sufficient and well-experienced staffs. Hanwhalbe@sn in production of the nitric acid for numbér o
years and measurement of various production paessgicluding operation of analyzers which are
managed by production team. The monitoring of th® fr the project is responsible by production team
The operation and maintenance of th@®Nnonitoring system incorporates the 1SO 9001-Z388dard
procedures. The monitoring of the relevant datioige by the PO monitoring system and recorded onto
the electric media.

Production team is appointed and responsible #offeration of the )0 monitoring system. Production
team follows the monitoring plan and reports theadan regular intervals to management team and plan
manager in ascending order.

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

Production Team

Plant Manager | =+

Environment/Safety management tean

Quality & Technical management team

Freeanens Chemical sales Department teani|

T Purchasing Department team

4. Emergency procedures for the monitoring system

In case of emergency or any deviation in the mainigpdata is found, production team engineer shall
study the operating parameters of the nitric a@dtxo identify the reason for the deviation aaklkt
remedial measures. If there is no change in theatipg parameter of nitric acid plant, the monnaori
system shall be examined. Once the default isifeshtquality & technical management team and
environment & safety management team shall introduce a correttitime default. Production team
engineer shall report such irregular event to ptaamager.

For others concerning good monitoring practice pedormance characteristics including such as
EN14181 or equivalent standards available in theuBkc of Korea specified in AM0028 version03.

5. Monitoring and calculation details of N20 concetnation & tail gas measurement

Following method is applied :
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Continuous data

l

Data Logger | = = = | Every 1 second memory, scan time 1 second |

60 .
PCOaa] - - - Average = 3" Datai /60sec

3600 .
Average = p, Datai/3600sec

PC Display | = = = | Every 5 seconds (not average), real data |

6. Calibration and maintenance

All measuring and analytical instruments are caliéd as defined in the approved methodology AM0028
version3. Calibration procedures have been incatpdrin Hanwha Corporation’s qualitpanagement
system and procedures.

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

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

Information of calibration of each equipment isbasow:

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)
Natural Gas Flow to Destruction Facility 10-FT-563663)
Ammonia Flow to AOR 10-FT-502(F1502)
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
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SECTION D. Data and parameters
D.1. Data and parameters fixed ex ante or at renewaf crediting period

Data / Parameter

GWPN 20

Unit

tCO,e/tN;O

Description

Global warming potential of the nitric oxide

Source of data

IPCC, The Second Assessment Report

Value(s) applied

310, as specified in the methodology

Purpose of data

Baseline/Project

Additional comment N/A
Data / Parameter GWPchy
Unit tCO.e/tCH,

Description

Global warming potential of the methane

Source of data

IPCC, The Second Assessment Report

Value(s) applied

21, as specified in the methodology

Purpose of data Project
Additional comment N/A
Data / Parameter Re0\ox
Unit tNOy/m®

Description

National regulation on NQemissions to be checked and applied

Source of data

National environmental legislation in the Repulafdorea

Value(s) applied

2.92 * 10" (tNOx/m®)
Clean Air Conservation Act of the Republic of Korea
Currently, NQ regulation requires limiting the emissions beld®® »pmv.

Purpose of data

Baseline

Additional comment

In Hanwha Onsan plant, NO/N@atio of the tail gas before NFSCR
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/nT and NQ 34ppmv is 0.70 *10
tonNO,/m°.

And the Sum of NO and NGquals to 2.92 *I6tonNOx/n?.

Data / Parameter

P product, max

Unit

tHNOg/yr

Description

Design capacity of nitric acid production of thegited line

Source of data

Manufacturer’s specification

Value(s) applied

107,100 tHNQ/yr

Purpose of data

Baseline
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Additional comment

It is in accordance with the methodology.
Based on the past record, Hanwha’'s maximum dadgywtion is 306ton/day
which was recorded in 1992 and maximum operatiryg @a350day, which
was recorded in 2002.
Therefore, yearly maximum is as follows;

306 [HNOy/day]*350[day/yr]
The amount of emission reductions is cappe®dayiuct ma-

Data / Parameter

Tg Jhist

Unit

°C

Description

Historical operating temperature range of the amanoridation reactor

Source of data

Production reports
Daily average temperature from hourly snapshot data

Value(s) applied

867.4-905.2 °C

As specified in the methodology, the permitted eaofjoperating
temperatures is set based on historical data (J@@-Rov.2003 and Jan.2005
Oct.20086).

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

If the actual average daily operating temperatoithé 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.

Purpose of data Baseline
Additional comment N/A
Data / Parameter Py hist
Un|t Pa

Description

Historical operating pressure range of the ammoridation reactor

Source of data

Production reports
Daily average pressure from hourly snapshot data.

Value(s) applied

8.084-9.780 *10 Pa abs

(7.071-8.767 *10 Pa gauge)

Specified in the methodology.

The permitted range of operating pressures isasgdon historical data
(Jan.2000-Nov.2003 and Jan.2005-0ct.2006).

Operating pressure is measured at two points. ©betiveen air compressor,
and NH air mixer (since Jan.2000), and another is betWéénair mixer and
NH; air filter (since Jan.2005)The permitted range is determined based o
data measured at the former which the number afisitign records is larger.
The lower limit is 2.5% lower value of these avhiéadata and the upper limi
is 2.5% upper value of them.

If the actual average daily operating pressur@énammonia oxidation reactd
(Pg) is outside this “permitted range”, the baselin®©Nmissions for that
period are capped at 4.5kgDItonne of nitric acid conservatively applying tf
IPCC default value.

=

ne

Purpose of data

Baseline

Additional comment

N/A
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Data / Parameter

Gsup, hist

Unit

Description

Historical supplier's information of the ammoniaidization catalyst

Source of data

Ammonia oxidization catalyst supplier

Value(s) applied

Name of the supplier:
Johnson Matthey

Purpose of data Baseline
Additional comment N/A
Data / Parameter Geom pisi

Unit

%

Description

Historical composition of the ammonia oxidizaticatalyst

Source of data

Ammonia oxidization catalyst supplier

Value(s) applied

Pt: 95%, Rh: 5%

Purpose of data Baseline

Additional comment N/A

Data / Parameter SEnzo

Unit kgN,O/AHNO;

Description N,O emission rate per ton of nitric acid

Source of data

Pre-publication Draft 2006 IPCC Guidelines accegthe 21 Session of
the IPCC

Value(s) applied

4.5 kgNO/tHNG;

Specified in the methodology.

This value is the conservative IPCC default valulitric Acid Plants which
is based on the default emission factor for lowspuee plants.
(5kgN;O/tonne of nitric acid, accounting for 10% uncertgaifactor)

Purpose of data

Baseline

Additional comment N/A
Data / Parameter AoR hist
Unit tNHa/day

Description

Maximum of historical ammonia flow rate of the amm@oxidization reactor

Source of data

Production reports

Value(s) applied

88 tNHy/day

Specified in the methodology.

This is a maximum value of daily ammonia flow rab@sed on historical data
(Jan.2000-Nov.2003 and Jan.2005-0ct.2006).

If the daily ammonia input to the oxidation readt@sr ¢ exceeds maximum
historical ammonia input to oxidation react8pk his), the baseline of D
emissions for that period are capped at 4.5&Mnne of nitric acid
conservatively applying the IPCC default value.

|

Purpose of data

Baseline

Additional comment

N/A
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Data / Parameter M,
Unit Hour
Description Measuring interval
Source of data Defined in the technical specifications of dataging system
Value(s) applied 1 hour
QA/QC procedures will be applied by regular maiatese of the data logging
system.
Purpose of data Baseline, Project
Additional comment N/A
Data / Parameter OXI Dnmuc
Unit %
Description Oxidization factor of the hydrocarbon (Non-methaiaet of the natural gas)
Source of data AMO0028 version03
Value(s) applied 100%

Specified in the methodology.
For this project, fraction of methane not convesaltinot be measured due tp
unreasonable costs, so 100% is applied for thsmpater based on AM0028
version03. It is very minor contribution

Purpose of data Project

Additional comment N/A

Data / Parameter OXI Dcpa

Unit %

Description Oxidization factor of methane (Methane part oftlatural gas)
Source of data AMO0028 version03

Value(s) applied 0%

Specified in the methodology.
For this project, fraction of methane not convesadltinot be measured due tp
unreasonable costs, so 0% is applied for this patembased on AM0028
version03.

Purpose of data Project

Additional comment N/A

Data / Parameter EFgcs

Unit tCOe/MWh

Description Emission factor of the electricity for running tbeN,O unit

Source of data 2000~2004 Statistics of electric power in Koreaq Rorea Electrical Power

Corporation (KEPCOttp://www.kepco.co.kj
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Value(s) applied

0.62 (tCQe/MWh) for national power gird in the Republic dERCO.

The emission factor is referring to baseline eroissifactor described in PDL

of “Youngduk Wind Park Project” which was alreaégistered as CDM
(‘http://cdm.unfccc.int/UserManagement/FileStorage/
XHAMZ6TAOURT6745ZMBZEGWQH6QVUS.

And it is calculated by combined margin (CM) baseddata in 2000~2004
shown by source the yearly book of KEPCO 2001~2005.

The value is calculated as ACM0002 option 1, excdmatsed.

It is very minor contribution.

Purpose of data

Project

Additional comment

N/A

D.2. Data and parameters monitored

/Default

Data/Parameter Frii

Unit Nm®

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

Source of data

Multiple-point sampling tube type flow meter witteSlstance Temperature
Detector and D/P Transmitter

parameter

Value(s) of monitored

68,211,863Nm’
(total volume from 01/10/2012 to 31/12/2012, frdma actual data)
Refer to the spread sheet
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Monitoring equipment

Type :

Multiple-point sampling tube type flow meter (Makdodel :
Honeywell, STD924-E1H-00000-S2) with Resistance perature
Detector (Maker/Model : WISE controls) and AbsolBi@ssure
Transmitter (Maker/Model : Honeywell, STG 944-E1G000-S1)
Serial Number :

Multiple-point sampling tube type flow meter :

The flow meter was replaced on July 19, 2012.

0553 05121501009 (flow meter after replacement)
(Instrument No. 10-FT-561)

Resistance Temperature Detector :

The temperature detector was replaced on AuguB(.
WS-7M425, (detector after replacement)

(Instrument No.10-TT-161)

Absolute Pressure Transmitter :

The pressure transmitter was replaced on Julya®®.2

0552 05121501007 (transmitter after replacement)
(Instrument No. 10-PT-361)

Accuracy class : According to the supplier’s sfiegfion
Multiple-point sampling tube type flow meter : 8% ,of full scale
Resistance Temperature Detector : +0.3% ,of Gales

Absolute Pressure Transmitter : £0.075% ,of fodlle
Calibration frequency : Based on EN14181 and fragyés as below
Multiple-point sampling tube type flow meter : 1®nths
Resistance Temperature Detector : 15 months

Absolute Pressure Transmitter : 15 months

Date of last calibrations :

Multiple-point sampling tube type flow meter :

July 16, 2012 (flow meter after replacement)

Resistance Temperature Detector :

July 30, 2012 (detector after replacement)

Absolute Pressure Transmitter :

July 16, 2012 (transmitter after replacement)

Validity :

Multiple-point sampling tube type flow meter :

October 15, 2013 (flow meter after replacement)

Resistance Temperature Detector :

October 29, 2013 (detector after replacement)

Absolute Pressure Transmitter :

October 15, 2013 (transmitter after replacement)

Based on EN14181, variability test and validitytiod calibration function
is annually crosschecked by AST

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

Measuring range : 0-60,000 Nitr

Measuring/Reading/
Recording frequency

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

Calculation method
(if applicable)

N/A
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QA/QC procedures

Calibration frequency: refer to the above.

Both Frg andFr, parameters shall be cross-checked to ensuredHatk of
N0 is taking place.

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

Purpose of data Baseline

Additional comment N/A

Data/Parameter Clnzo;

Unit tN,O/m’

Description N,O concentration at destruction facility inlet.

Measured/Calculated
/Default

Measured

Source of data

Non-dispersion infrared absorption analyzer (NDIR)

Value(s) of monitored
parameter

3.11710 E-06 thO/NNT (=1,587 ppmv*44/22.4)
(average concentration from 01/10/2012 to 31/1222@bm the actual data)
Refer to the spread sheet

Monitoring equipment

® Type : Non-dispersion infrared absorption analyzer.
(Maker/Model: ABB/ AO2040/Uras26)
® Serial number : 3.346997.7 (Instrument No. 10-AT)06
® Accuracy class : +0.02% of full scale, accordingh® supplier's
specification
® Calibration frequency :
QALZ2:three years
AST:12 months
QAL3: every 10 days
® Date of last calibrations :
QAL2: January 17~21, 2011
AST: January 17~18, 2012
QAL3: December 31, 2012
Other QAL3 tests within this monitoripgriod were conducted
every 10 days on average within the validity.
€ Validity :
QALZ2: valid until January 21, 2014
AST: valid until January 18, 2013
QAL3: valid until January 10, 2013
QAL2/AST/QAL3 were valid throughout this monitoriqgriod from
October 1, 2012 to December 31, 2012.
Based on EN14181, variability test anddigfiof the calibration function
is annually crosschecked by AST
Measuring point : At the tail gas duct before R@Nunit
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
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QA/QC procedures

ABB A02040 Uras26 which is fitted with integral taktion check cell is
used. Calibration is done manually and is recoatethe data logging system.
The calibration is carried out every 10 days onraye. Calibration is intended
to be done by the plant operator with routine pdoce for QAL-3 certification
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 thd £181 or equivalent
standards available in the Republic of Korea.

Purpose of data Baseline

Additional comment N/A

Data/Parameter Fre;

Unit Nm®

Description Volume flow rate at the exit of gas the destrucfexcility

Measured/Calculated
/Default

Measured

Source of data

Multiple-point sampling tube type flow meter witResistance Temperature
Detector and D/P Transmitter

Value(s) of monitored
parameter

68,378,472 Nrh
(total volume from 01/10/2012 to 31/12/2012, frdve tictual data)
Refer to the spread sheet
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Monitoring equipment

Type :

Multiple-point sampling tube type flow me{&laker/Model :
Honeywell, STD924-W1H-00000-S2) with Resistance perature
Detector (Maker/Model : WISE controls) and AbsolBtessure
Transmitter (Maker/Model : Honeywell, STG 944-E1G000-S1)
Serial Number :

Multiple-point sampling tube type flow meter :

The flow meter was replaced on August 30, 2012.

0553 05121501010 (flow meter after replacement)
(Instrument No. 10-FT-562)

Resistance Temperature Detector :

The temperature detector was replaced on AuguB(®.
WS-7M423 (detector after replacement)

(Instrument No.10-TT-162)

Absolute Pressure Transmitter :

The pressure transmitter was replaced on Julya®®.2

0712 07030214003 (transmitter after replacement)
(Instrument No. 10-PT-362

Accuracy class : (according to the supplier’s dipeation)
Multiple-point sampling tube type flow meter : 8% ,of full scale
Resistance Temperature Detector : £+0.3% ,of Gales

Absolute Pressure Transmitter : £0.075% ,of fudllec
Calibration frequency : Based on EN14181 and fragyés as below
Multiple-point sampling tube type flow meter: 15 mtios
Resistance Temperature Detector : 15 months

D/P Transmitter : 15 months

Date of last calibrations :

Multiple-point sampling tube type flow meter :

August 16, 2012 (flow meter after replacement)

Resistance Temperature Detector :

July 30, 2012 (detector after replacement)

D/P Transmitter :

July 16, 2012 (transmitter after replacement)

Validity :

Multiple-point sampling tube type flow meter :

November 15, 2013 (flow meter after replacement)
Resistance Temperature Detector :

October 29, 2013 (detector after replacement)

Absolute Pressure Transmitter :

October 15, 2013 (transmitter after replacement)

Based on EN14181, variability test and validitytiod calibration function
is annually crosschecked by AST

Measuring point : At the tail gas duct after BENunit

Measuring range : 0-60,000 Ninr

Measuring/Reading/
Recording frequency

o060 6o

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

Calculation method
(if applicable)

N/A
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QA/QC procedures

Calibration frequency: refer to the above.

Both Frg andFr, parameters shall be cross-checked to ensuredHatk of
N0 is taking place.

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

Purpose of data Project

Additional comment N/A

Data/Parameter COw20j

Unit tN,O/Nm?’

Description N,O concentration at destruction facility outlet.

Measured/Calculated
/Default

Measured

Source of data

Non-dispersion infrared absorption analyzer (NDIR)

Value(s) of monitored
parameter

5.467431 E-07 thO/NNT (=278 ppmv*44/22.4)
(average concentration from 01/10/2012 to 31/1222@bm the actual data)
Refer to the spread sheet

Monitoring equipment

® Type : Non-dispersion infrared absorption analy2daker/Model: ABB/
AO02040/Uras26)
® Serial number : 3.346996.7 (Instrument No. 10-AP)06
® Accuracy class : £0.02% of full scale, accordingh® supplier's
specification
® Calibration frequency :
QALZ2:three years
AST:12 months
QAL3: every 10 days
® Date of last calibrations :
QAL2: January 17~21, 2011
AST: January 17~18, 2012
QAL3: December 31, 2012
Other QAL3 tests within this monitoripgriod were conducted
every 10 days on average within the validity.
® Validity :
QALZ2: valid until January 21, 2014
AST: valid until January 18, 2013
QAL3:valid until January 10, 2013
QAL2/AST/QAL3 were valid throughout this monitoriqgriod from
October 1, 2012 to December 31, 2012.
Based on EN14181, variability test and validitytted calibration function
is annually crosschecked by AST
Measuring point : At the tail gas duct after DENunit
Measuring range : 0-500ppmv

Measuring/Reading/
Recording frequency

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

Calculation method
(if applicable)

Concentration*44/22.4
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QA/QC procedures

ABB A02040 Uras26 which is fitted with integral taktion check cell is
used. Calibration is done manually and will be rded on the data logging
system. The calibration is carried out within evkdydays. Calibration is
intended to be done by the plant operator withineuprocedure for QAL-3
certification of the system.

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

QA/QC for the analyzer shall be subjected to thad £MN81 or equivalent
standards available in the Republic of Korea.

Purpose of data Project

Additional comment N/A
Data/Parameter Poroducty

Unit tHNO;

Description Plant output of HN@

Measured/Calculated
/Default

Measured

Source of data

magnetic flow meter

Value(s) of monitored
parameter

20,602.8842tHNQ
(total volume from 01/10/2012 to 31/12/2012, frtva actual data)
Refer to Annex-2, item-5 of the monitoring repantlalso the spread sheet

Monitoring equipment

® Type : Magnetic flow meter(Maker/Model : YAMADAKE/RG14C-
BB1A-XCXX-YABJ,

® Serial number :
The flow meter was replaced on July 19, 2012.
R-98417-41-021 (flow meter after replacement)
(Instrument No. 10-FT-512)

® Accuracy class : £0.5% of full scale, accordinghe supplier's
specification

® Calibration frequency : 15 months

® Date of last calibrations :

July 13, 2012 (flow meter after replacement)

Validity :

October 12, 2013 (flow meter after replacement)

Measuring point : At the product line before staragnks

Measuring range : 0-20%hr

]

Measuring/Reading/
Recording frequency

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

Calculation method
(if applicable)

Refer to Annex-2, item 5. This parameter is cakadaas follows :
Poroducty= QHNO; * CHNO3/ 100 * DHNGO;

Where:
QHNG; : Total flow rate of produced nitric acid monitdrgnot converted to
100% base) in a year y {in
CHNG; : Average mass concentration of produced nitrid &aot pure) (%)
DHNOs: Average density of produced nitric acid (not putent)

QA/QC procedures

Cross — check of production, marketing and stockgealata. Measurement
devices such as weighbridge can be subjected t¢Q@Ascheme consistent
with the procedures ﬁﬁg, Pg, FTI,i, FTE,iv CONZOJ, CINZO,i, Miy QHC,y andSENzo,
with respect to equipment certification, instabatiand performance.
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Purpose of data Baseline

Additional comment N/A

Data/Parameter T,

Unit °C

Description Actual operating temperature of the ammonia oxwtateactor

Measured/Calculated
/Default

Measured

Source of data

Thermo-couple (Type “R”)

Value(s) of monitored
parameter

Maximum temperature : 893.80 °C (November 25, 2012)
Minimum temperature : 881.65 °C (December 5, 2012)
** Permitted range : 867.4-905.2 °C

Refer to the spread sheet and default data

Monitoring equipment

® Type : Thermocouple (Maker/Model : YOKOGAWA/YTA 110

® Serial number :
The thermocouplevas replaced on July 19, 2012.
C2D807670(thermocoupksgter replacement)
(Instrument No. 10-TT-115)

® Accuracy class : £1.5 °C of full scale , accordioghe supplier’s
specification

® Calibration frequency : 15 months

® Date of last calibrations :

July 17, 2012(thermocoupédter replacement)

Validity :

October 16, 2013(thermocougdéer replacement)

Measuring point : At the oxidation reactor

Measuring range : 0-1,200°C

Measuring/Reading/
Recording frequency

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

Calculation method
(if applicable)

If the average daily operating temperature in tinenania oxidation reactor

(Ty) is outside the permitted range, (L), the baseline pO emission for that
period are capped at 4.5kgDItonne of nitric acid conservatively applying tf
IPCC default value.

ne

QA/QC procedures

Hanwha’s maintenance and testing regime includaip@tion based on the
vendor requirement.

Purpose of data Baseline

Additional comment N/A

Data/Parameter Py

Unit Pa

Description Actual operating pressure ammonia of the oxidatéactor

Measured/Calculated
/Default

Measured

Source of data

Pressure transmitter
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Value(s) of monitored
parameter

Maximum pressure : 802,447.92 Pa.g (November 2028 (8.18 *16 Pa
gauge)

Minimum pressure : 731,762.51 Pa.g (October 19, 28%2.19 *10 Pa
gauge)

= Permitted range : 8.084-9.780 *1Pa abs (7.078.767 *10 Pa gauge)
Refer to the spread sheet and default data

Monitoring equipment

® Type : Pressure transmitter (Maker/Model : HonelA8&IG 944-E1G-
00000-S1)
® Serial number :
The transmittewas replaced on July 19, 2012.
0552 05121501006(transmittefter replacement)
(Instrument No. 10-PT-304)
® Accuracy class : £0.065% of full scale, accordiadghte supplier’s
specification
® Calibration frequency : 15 months
® Date of last calibrations :
July 16, 2012(transmittefter replacement)
® Validity :
October 15 2013(transmittafter replacement)
® Measuring point : two points, one is between ampressor and Niair
mixer (since Jan.2000) and another is betweep &itHmixer and NH air
filter (since Jan.2005).4Risis based on data measured at the former
which the number of acquisition record is larger.
Measuring range : O-Ifar gauge

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 amanoxidation reactor (pis
outside the permitted range,(R), the baseline pO emission for that period
are capped at 4.5kg/tonne of nitric acid conservatively applying I(ReCC
default value.

QA/QC procedures

Hanwha'’s maintenance and testing regime includalip@tion based on the
vendor requirement.

Purpose of data Baseline

Additional comment N/A

Data/Parameter Gsup

Unit -

Description Supplier’s information of the ammonia oxidizaticatalyst

Measured/Calculated
/Default

Measured

Source of data

Ammonia oxidization catalyst supplier

Value(s) of monitored
parameter

Name of supplier: Johnson Matthey

Monitoring equipment

N/A

Measuring/Reading/
Recording frequency

During the monitoring period
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Calculation method N/A
(if applicable)
QA/QC procedures Not needed

Purpose of data Baseline

Additional comment N/A

Data/Parameter Geom

Unit %

Description Composition of the ammonia oxidization catalyst
Measured/Calculated | Measured

/Default

Source of data Ammonia oxidization catalyst supplier

Value(s) of monitored | Pt: 95 %, Rh: 5 %

parameter Hanwha has been using the Pt 95%, Rh 5% catalyiitofson Matthey.

Hanwha uses the catalyst which is common praati¢ied region and supplie
by a reputable manufacturer or which compositiorrted as being in use
in the relevant literature.

=

Monitoring equipment | N/A

Measuring/Reading/ During the monitoring period
Recording frequency

Calculation method N/A
(if applicable)

QA/QC procedures Not needed

Purpose of data Baseline

Additional comment N/A

Data/Parameter Aord

Unit tNHs/day

Description Actual ammonia flow rate to the ammonia oxidatieaator
Measured/Calculated | Measured

/Default

Source of data Orifice flow meterand differential pressure transmitter

Value(s) of monitored | Maximum flow rate : 74.20 tNgiday (October 23, 2012)
parameter Minimum flow rate : 69.69 tNklday (December 28, 2012)
** Permitted range : 88@NHs/day maximum

Refer to the spread sheet and default data
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Monitoring equipment

® Type : Orifice flow meter and differential pressuransmitter (Maker,
Model : Rosemount/Emerson, 3051CD2A02A1AMS5ES5S5Q4ith v
Resistance Temperature Detector (Maker/Model : WitBhBtrols) and
Absolute Pressure Transmitter (Maker/Model : Rosamti&merson
3051TG3A2B21AB4E5M5Q4)
® Serial number :
Orifice flow meter and differential pressure traiitsen :
The flow meter was replaced on July 19, 2012.
01210040 (flow meter after replacement)
(Instrument No. 10-FT-502)
Resistance Temperature Detector :
The temperature detector was replaced on JulyQ®.2
07011910 (detector after replacement)
(Instrument No. 10-TT-102)
Absolute Pressure Transmitter :
The pressure transmitter was replaced on Julyd®®.2
01210001 (transmitter after replacement)
(Instrument No. 10-PT-302)
® Accuracy class : according to the supplier’'s sjesation
Orifice flow meter and differential pressure traitsen: +0.065% of full
scale
Resistance Temperature Detector : £0.55 °C
Absolute Pressure Transmitter : £0.065% of full scal
® Calibration frequency : 15 months
® Date of last calibrations :
Orifice flow meter and differential pressure traitsen:
July 16, 2012 (flow meter after replacement)
Resistance Temperature Detector :
July 17, 2012 (detector after replacement)
Absolute Pressure Transmitter:
July 16, 2012 (transmitter after replacement)
® Validity :
Orifice flow meter and differential pressure traitsen:
October 15, 2013 (flow meter after replacement)
Resistance Temperature Detector :
October 16, 2013 (detector after replacement)
Absolute Pressure Transmitter :
October 15 2013 (transmitter after replacement)
Measuring point : Nklair mixer
Measuring range : 0-6,000 Ntnr

<

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 reactdkoky) exceeds maximun
historical ammonia input to oxidation reactdkofnis), the baseline pO
emissions for that period are capped at 4.5k@/tdnne of nitric acid
conservatively applying the IPCC default value.

QA/QC procedures

Hanwha’s maintenance and testing regime includaldpm@tion based on th
vendor requirement.

Purpose of data

Baseline

Additional comment

N/A
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Data/Parameter Elrcsy

Unit MWh/yr

Description Additional electricity input for running the Def unit

Measured/Calculated
/Default

Measured

Source of data

Wattmeter or electricity accumulator

Value(s) of monitored
parameter

56,498KWh (01/10/2012 -31/12/2012)
Refer to the spread sheet

Monitoring equipment

® Type : (Maker/Model : LS Industrial System/WL32STE3310CP-005-
TES)

® Serial number :
The wattmetewas replaced on July 19, 2012.
0447157(wattmeter after replacement)

® Accuracy class : 1.0 grade

Calibration frequency : 15 months

® Date of last calibrations :

June 13, 2012 (wattmeter after replacement)

Validity :

September 12, 2013 (wattmeter after replacement)

Measuring point : At the control panel of DeNO2 tUni

Measuring range : 3,000 rev/kWh, 10,000 Pulse/kWh

Measuring/Reading/
Recording frequency

Measuring frequency : Continuously
Reading frequency : Continuously
Recording frequency : Daily

Calculation method
(if applicable)

N/A

QA/QC procedures

Instead of calibration, it is replaced by certifigelv one before to be finished
its validity.

Purpose of data Leakage

Additional comment N/A

Data/Parameter Quey

Unit Nm?

Description Hydrocarbon (natural gas) input

Measured/Calculated
/Default

Measured

Source of data

Integral Orifice meter with temperature, pressumpensation

Value(s) of monitored
parameter

28,890.60 Nr(01/10/2012 -31/12/2012)
Refer to the spread sheet
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Monitoring equipment

® Type : Differential pressure transmitter with press/temperature
application for compensation(Maker/Model : Honeyw&SMA125-
E1H-00000-1C,CC,F1,MB,MC,S3,(SM)+XXXX)

® Serial number :
The equipment was replaced on July 19, 2012.
0712C2932575001001 (equipment after replacement)
(Instrument No. 10-FT-563)

® Accuracy class : £0.2% of full scale, accordinghe supplier’s
specification

® Calibration frequency : 15 months,

® Date of last calibrations :

July 16, 2012 (equipment after replacement)

Validity :

October 15, 2013 (equipment after replacement)

Measuring point : At the Burner Inlet of DeN20 unit

Measuring range : 0~100 Nm3/hr

Measuring/Reading/
Recording frequency

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

Calculation method
(if applicable)

N/A

QA/QC procedures

Hanwha's maintenance and testing regime includalip@tion based on the
vendor requirement.

Purpose of data Project

Additional comment N/A

Data/Parameter Cine

Unit %

Description Methane content of hydrocarbon (natural gas)

Measured/Calculated
/Default

Measured

Source of data

Hydrocarbon supplier

Value(s) of monitored
parameter

92.403333 %

Monitoring equipment

Data from local supplier, Kyungdong City Gas Cosgimn

Measuring/Reading/
Recording frequency

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

Calculation method N/A

(if applicable)

QA/QC procedures N/A
Purpose of data Project
Additional comment N/A
Data/Parameter QumHcy
Unit Nm®
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Description

Hydrocarbon (Non-methane part of the natural ggs)ti

Measured/Calculated
/Default

Calculated

Source of data

Calculated by the flow rate and the methane comftiite natural gas

Value(s) of monitored
parameter

2,194.72 Nm

Monitoring equipment

N/A

Measuring/Reading/
Recording frequency

N/A

Calculation method
(if applicable)

This parameter is calculated as follows;
QNMHC,y =QNG,y*(1_CHNC/100) = 28,89060*(1-92403333/100)

QA/QC procedures

N/A

Purpose of data Project

Additional comment N/A

Data/Parameter Quney

Unit Nm?

Description Methane (Methane part of the natural gas) used

Measured/Calculated
/Default

Calculated

Source of data

Calculated by the flow rate and the methane corktiite natural gas

Value(s) of monitored
parameter

26,695.8a\NmM"

Monitoring equipment

N/A

Measuring/Reading/
Recording frequency

N/A

Calculation method
(if applicable)

This parameter is calculated as follows;

Quncy = Qney*Chne/100
= 28,890.60 * (92.403333/100)

QA/QC procedures N/A

Purpose of data Project

Additional comment N/A

Data/Parameter OG

Unit t/Nm®

Description Density of the hydrocarbon (natural gas).

Measured/Calculated
/Default

Measured

Source of data

Hydrocarbon supplier

Value(s) of monitored
parameter

0.0007875 t/Nrh

Monitoring equipment

Data from local supplier, Kyungdong City Gas Cogtimn

Measuring/Reading/
Recording frequency

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

(if applicable)

QA/QC procedures N/A

Purpose of data Project

Additional comment N/A

Data/Parameter BN

Unit t/Nm®

Description Density of the hydrocarbon (Methane part of theirstgas).

Measured/Calculated
/Default

Calculated

Source of data

Theoretical calculation

Recording frequency

Value(s) of monitored | 0.000714 t/Nri
parameter

Monitoring equipment | N/A
Measuring/Reading/ N/A

Calculation method
(if applicable)

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

QA/QC procedures

N/A

Purpose of data Project

Additional comment N/A

Data/Parameter ONMHC

Unit t/Nm®

Description Density of the hydrocarbon (Non-methane part ofrihieiral gas).

Measured/Calculated
/Default

Calculated

Source of data

Calculated by data of the natural gas and methane

Value(s) of monitored
parameter

0.001681530 t/Nrh

Monitoring equipment

N/A

Measuring/Reading/
Recording frequency

N/A

Calculation method
(if applicable)

This parameter is calculated as follows;

Awmrc = (e — Bhne *Chne/100)/ (3(Crine/100)
(0.0007875-0.000714 * 0.92403333) / (0. 92403333)

QA/QC procedures

N/A

Purpose of data Project
Additional comment N/A
Data/Parameter NCVyne
Unit Kcal/Nm®

Description

Net calorific value of the natural gas
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Measured/Calculated
/Default

Measured

Source of data

Hydrocarbon supplier

Value(s) of monitored
parameter

9,300.90 kcal/Nm

Monitoring equipment

N/A

Measuring/Reading/
Recording frequency

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

Calculation method N/A

(if applicable)

QA/QC procedures N/A

Purpose of data Project

Additional comment N/A

Data/Parameter EFnG

Unit tCOMNG

Description Emission factor of the hydrocarbon

Measured/Calculated
/Default

Calculated

Source of data

IPCC 2006 GHG Inventory Guidelines and data pravioke the natural gas
supplie

Value(s) of monitored
parameter

2.73880 tCQING

Monitoring equipment

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/ *107
where
COERs: Hydrocarbon emission factor [tGJ]
56.1[tC&TJ]by IPCC 2006 GHG Inventory Guidelines
(56.1x 930.9C x 4.186050.0007¢75 x 10°°)

QA/QC procedures N/A

Purpose of data Project

Additional comment N/A

Data/Parameter EFune

Unit tCO,/tCH,

Description Emission factor of methane

Measured/Calculated
/Default

Calculated

Source of data

Theoretical calculation

Value(s) of monitored
parameter

2.75(tCQHCH,)
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Monitoring equipment | N/A
Measuring/Reading/ N/A

Recording frequency

Calculation method

2.75(tCQHCH,)

(if applicable) =(44 gCQ/16gCH,)

QA/QC procedures N/A

Purpose of data Project

Additional comment N/A

Data/Parameter EFnmHC

Unit tCOMANMHC

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

Measured/Calculated
/Default

Calculated

Source of data

Calculated by data of the natural gas and methane

Value(s) of monitored
parameter

2.89541 tCQtNMHC

Monitoring equipment

N/A

Measuring/Reading/
Recording frequency

N/A

Calculation method
(if applicable)

This parameter is calculated as follows;

EFnmre = (EFne® ove —EFmne® Aine * Crne/100)/ (1-Ciine/100)/ pumric
((56.1*9300.90*4.18605/0.0007875/1000000000*0.00®)87
(2.75*0.000714*0.92403333))/(1-0.92403333)/(( 0.08105-
0.0007140.€240333))/(1-0.€240333Y)

QA/QC procedures N/A

Purpose of data Project

Additional comment N/A

Data/Parameter Typeic

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 Cosgtimn

Monitoring equipment | N/A
Measuring/Reading/ N/A
Recording frequency
Calculation method N/A

(if applicable)

QA/QC procedures N/A
Purpose of data Project
Additional comment N/A
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Data/Parameter QR\z0y
Unit tN,O
Description Regulation based on annual quantigONimited
Measured/Calculated | Measured
/Default
Source of data National environmental legislation in the Repulnfdorea

In case national regulations concerningdNemissions are implemented duripng
the crediting period, the impact on baselin®MNmissions is considered
without any delay by adjusting the measure®Mmissions at the time the
regulation has to be implement

Value(s) of monitored | N/A

parameter Baseline NO emissions are limited by the absolute quantiti@d emissions
given by the regulation.

If the measured baseline® emissions are exceeding the regulatory limit,
then measured baseling@®lemissions are substituted by the regulatory limit
If, Qlnzo0,y> QRy20,y then,
BEn20,y = QRv20,y

else,
BEn20,y = min of [Qkzo.y» SBv20.y * Pproduct,mak
where:
Qlnz0,y : Quantity of NO emissions at the inlet of the destruction facilit

yeary (tNO)
QR\20, : Regulatory limit of NO emissions in year y (HD)
BEn2o,y : Baseline emissions of R in year y (tNO)
SEv20,y: Specific NO emissions per unit of output of nitric acid iraye
(tNLO/tHNG3)
Pporoducty Production of nitric acid in year y (tHND

The quantity of NO emissions at the inlet of the® destruction facility (DF)
is calculated based on continuous measuremenedéihgas volume flow rat
and the O concentration at the inlet of the;O destructio facility.

Monitoring equipment | N/A

Measuring/Reading/ N/A
Recording frequency

Calculation method N/A
(if applicable)
QA/QC procedures N/A
Purpose of data Baseline
Additional comment N/A

11

Data/Parameter RSEnzoy
Unit tN,O/tHNG;
Description Regulation based on,® emissions per unit of nitric acid

Measured/Calculated Measured
/Default
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Source of data

National environmental legislation in the Repulafdorea

In case national regulations concerningdNemissions are implemented duri
the crediting period, the impact on baselin®MNmissions is considered
without any delay by adjusting the measure@®Mmissions at the time the
regulation has to be implement

Value(s) of monitored
parameter

N/A
Regulation setting of a threshold for specifigdNemissions per unit of
product
If, SEN201y> RSEK»0 then,
BIENZO,y= min of [RSEJZO*Pproduct,y SENZO,y *Pproduct,mal
else,
BEN20,y= min of [QINZO,yy SENZO,y *Pproduct,mal
where:
SEwoy : Specific NO emissions per unit of output of nitric acid iraye
(tNL,O/tHNG3)
RSE\,0 : Regulatory limit of NO emissions per unit of output of nitric acid
(tNL,O/tHNG3)
BEnzo,y : Baseline emissions of R in year y (tNO)
Poroducty - Production of nitric acid in year y (tHND
Qlnz0,y : Quantity of NO emissions at the inlet of the destruction facilit
yeary (tNO)
The specific NO emissions per unit of output of nitric acid idided as:
SENZO,y = QINZO,y /Pproduct,y
where:
SEwo, : Specific NO emissions per unit of output of nitric acid irayg
(tNL,O/tHNG3)
Qlnz0, - Quantity of NO emissions at the inlet of the destruction fagitit
yeary (tNO)
Poroducty: Production of nitric acid in year y (tHND

The quantity of NO emissions at the inlet of the®l destruction facility is
calculated based on continuous measurement cdithgas volume flow rate
and the 1,0 concentration at the inlet of the;O destruction facility

Monitoring equipment

N/A

Measuring/Reading/ N/A

Recording frequency

Calculation method N/A

(if applicable)

QA/QC procedures N/A

Purpose of data Baseline

Additional comment N/A

Data/Parameter CRu20y

Unit tN,O/m’

Description Regulation based on, concentration in tail gas limited

Measured/Calculated
/Default

Measured
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Source of data National environmental legislation in the Repuloidorea

In case national regulations concerningdNemissions are implemented duri
the crediting period, the impact on baselin®MNmissions is considered
without any delay by adjusting the measure@®Mmissions at the time the
reculation has to be implement

Value(s) of monitored | N/A
parameter Regulation setting of a threshold fog®concentration in the tail gas.
If, CNgon> CRu20 then

n
BEn2o,y = zizl Cnz0,i * [Fre,i * M|]

where Gizo,iis min [Gyzo,Y, CRuz0, and {(Sk20,y *Pproductma/ (SUM(Fre;i *
M}
else,
BEn20y = Qlnzoy

where:

Cn2o,1 - N2O concentration a destruction facility inlet duringerval i
(tNLO/n)

CRu20,i : Regulatory limit for specific N20 concentratidaring interval i

(tNLO/n)
BEn2o0,y : Baseline emissions oz in year y (tNO)
Frei: Volume flow rate at the exit of the destructfarility during interval i
(m*/h)

M;: Length of measuring interval i (h)

i : interval

n : number of intervals during the year

Qlnz0,y © Quantity of NO emissions at the inlet of the destruction fagcilit

yeary (tNO)

The quantity of NO emissions at the inlet of the®l destruction facility is
calculated based on continuous measurement cdithgas volume flow rate
and the 1,0 concentraon at the inlet of the ;O destruction facility

Monitoring equipment | N/A

Measuring/Reading/ N/A
Recording frequency

Calculation method N/A
(if applicable)

QA/QC procedures N/A

Purpose of data Baseline

Additional comment N/A

D.3. Implementation of sampling plan
>>

N/A

SECTION E. Calculation of emission reductions or GH5 removals by sinks

E.1. Calculation of baseline emissions or baselimet GHG removals by sinks
>>

It has been checked that there are no Korean risguia place that would limit the quality of,® that
can be taken into account for the calculation afetiae emissions.

Baseline emissions of the project activity are deieed based on the quantity oflemitted in the
baseline scenario, taking national regulationsgpection levels and operating conditions into
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consideration. The quantity of,® is determined based on the measurement of 1Bealthe inlet of
DeNOx unit, which results in a conservative estiorabf baseline emissions.

Baseline emissions are limited to the design capatithe nitric acid plant, According to AM0028
version 3, the design capacity is measured in edmgric acid per year. The actual nitric acid guation
in the covered monitoring period does not exceediésign capacity.

BE_y = Minimum(%roduct,max Pproduct,;) / Pproduct,y* Zn 1 [FTI,i * CIN20,i * IVli * 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/Nm3),

M;: Measuring interval (1 hour)

GWPR\20 : Global warming potential of JD,
P product,max: D€SIgn capacity (tHNgyr), and
Poroducty:  Production of nitric acid in a year y (tHN@r).

If the actual average daily operating temperatada pressure in the ammonia oxidation reactgr (T
and R) are outside a “permitted range” of operating terafures and/or pressuresg & and B i), or

the daily ammonia input to the oxidation react@A exceeds maximum historical ammonia input to
oxidation reactor (Brnis), the baseline PO emissions for that period are capped at 4.5&gténne of
nitric acid conservatively applying the IPCC defaudlue.

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 the l#stee years without limitation of & baseline

emissions.

In case the nitric acid production plant operat@hes to change to a composition not used durieg th
last three years, but is common practice in theregnd supplied by a reputable manufacturer, ir if
corresponds to a composition that is reported ambe use in the relevant literature, the plangrapor

is allowed to use these ammonia oxidation catalygtsout limitation of NO baseline emissions.

In case the nitric acid production plant operatmrges the composition of ammonia oxidation catslys
and the composition is not common practice in #ggan and not reported as being in use in the
relevant literature, the project applicant hasdmdnstrate (either by economic or other argumehég)
the choice of the new composition was based oniderations other than an attempt to increase tiee ra
of N,O production. If the project applicant can demaatstiappropriate and verifiable reasons, the plant
operator is allowed to use new ammonia oxidatidalgsts without limitation of BO baseline

emissions.

The first composition of ammonia oxidation catalysed during the crediting period shall be of the
same kind of catalyst composition already in operain the specific nitric acid production planti$

is to avoid gaming at the beginning of the propactivity.

In case the nitric acid production plant operatmrges the composition of ammonia oxidation catsilys
and the composition is not common practice in #ggan and not reported as being in use in the
relevant literature, and the project applicant camtemonstrate appropriate and verifiable reasons f
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this baseline emissions are limited to the maxinspecific NO emissions of previous periods
(tN,O/tHNG;,), documented in the verified monitoring reports.

Required monitoring parameters:

® G, : Supplier of the ammonia oxidation catalyst

Gsupnist Historical supplier of the ammonia oxidation dpsa

Geom : Composition of the ammonia oxidation catalyst

Geom hist : Historical composition of the ammonia oxidaticatalyst

SEw0,: Specific NO emissions per ton HN@f product of nitric acid in year y (H#/tHNO;)

In the event that XD concentrate of outlet of Del facility is not within the monitoring range, wpgy
the IPCC default value for that period.

In the event that the monitoring system is dowa,ldwest between the conservative default value
established in the methodology or the last meadoygutoduct rate (whichever the lower) will be dali
and applied for the downtime period for the baseémission factor, and the highest measured bydgtod
rate during the project activity will be applied fine downtime period for the campaign emissiodiac

BE_y = Minimum(Broduct,max Pproducm) / I:)product,y* zin:l [FTI,i * CINZO,i * I\/Ii * GWPNZO]
=50,368.07 tCQe

E.2. Calculation of project emissions or actual neGHG removals by sinks
>>

The emissions due to the project activity are casedmf (a) the emission of not destroye®®Nind (b)
emissions from auxiliary hydrocarbons input resigitirom the operation of the nitric acid plantON
emissions not destroyed by the project activityaaleulated based on the continuous measuremehe of
N.O concentration in the tail gas of the nitric agldnt and the volume flow rate of the tail gasatne
The emissions related to the operation of th® Nestruction facility are given by on-site emissi@ue to
the hydrocarbons used as input to the nitric atddtp

Project emissions are limited to the design capadithe nitric acid plant. According to AM0028 g&on
3, the design capacity is measured in tons ofonétcid per year. The actual nitric acid produciiothe
covered monitoring period does not exceed the desagacity.

PE_y = Plpy + PEory
= PBwpy + HCE:y + HCE\cy

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

PEx,: Project emissions related to the operatiorhefdestruction facility in year y
(tCOelyr)

HCEc,: Converted hydrocarbon emissions in year y ¢f@®

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

PEND,y = zin:l [FTE,i * COnzo,i * M * GWPNZO]

i: Interval,
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n: Number of intervals during the year (1/yr)
Frei: Volume flow rate at the exit of the destructfaility during interval i(Nn¥/h),
COn20,:  NO concentration in the tail gas of thgONdestruction facility during interval i
(tNLO/NnY),
M; : Length of measuring interval i (h),

GWPR\20: Global warming potential of JD.

PEJD,y = zin:l [FTE,i *COn2o0,i * M * GWPNzo]
=6,251.22C0.e

In the event that the monitoring system is dowa,litghest measured by-product rate during the proje
activity will be applied for the downtime periodrfthe campaign emission factor.

HCEcy =pnmrc * Qnmrcy * OXID umnc/100 * ERgvic + Prne * Quncy ¥ OXID cnd/ 100 * ERine
= Pnmic ¥ Qnmneyy * EFnvbe

HCENC,y =Punc * QHNC,y * (1 — OXIDcRr4/100) * GWR
= pune * Quney * GWPcHa

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

Qumrcy :  Hydrocarbon (Non-methane part of the natura) ggsut in year y (Nm3),

OXIDnmne :Oxidation factor of hydrocarbon (Non-methane pdithe natural gas) (%),

ERwnc : Carbon emissions factor of hydrocarbon (Non-raeéhpart of the natural gas)
(tCO/tNMHC),

PHNC Methane (Methane part of the natural gas) dgisitH,/Nm3),

Quncy:  Methane (Methane part of the natural gas) useear y (Nms3)

ERnc:  Carbon emissions factor of methane (Methanegddtte natural gas) (tGQ2CH,),

OXIDchq4 : Oxidation factor of methane(Methane part of tlagural gas) (%), and

GWPcy, : Global warming potential of methane.

For this project, fraction of Methane not converigdot being measured due to unreasonable
costs. So, 0% is applied to OXd[x and 100% is applied to OXNac.

HCEc,, = Pmnc * Qnmncy * OXID nwnc/100 * ERyvic + Prne * Quncy * OXID cpa/100 * ERyne
= prmre ¥ Qnwvncy * EFnvbc

=10.70 tCQe (non-methane)

HCEncy = prnc * Quncy * (1 — OXIDcrs/100) * GWR g
= Pune * Quney * GWPcy
= 400.28tCOe (methane)

Therefore, total value of Project Emission is chldted as follows :
PE_y = PlRpy + PBry
= PBp,y + HCE:y + HCEcy
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=6,251.22 + 10.79400.28
=6,662.20 tCGe

E.3. Calculation of leakage
>>

Additional power such as Def unit running will be needed by the project impéertation. The CO
emission related to the electricity consumptiomg&gnificant, but monitored and counted as leakage
conservative manner.
LE_y = Ekcsy * EFres
Elrcsy: Additional electricity input for running the De® unit (MWh/yr), and
EFrcs: Emissions factor for running the DgDlunit.

LE_y = Ekcsy * EFres
=35.03tCO.e

E.4. Summary of calculation of emission reductioner net anthropogenic GHG removals by sinks

Baseline . . Emission
o Project emissions .
emissions or reductions or net
. : . or actual net .
Time Period baseline net GHG removals Leakage anthropogenic
GHG removals , (tCO2e) GHG removals
: by sinks .
by sinks (tCO50) by sinks
(tCO.e) 2 (tCO.e)
Total 50,368.07 tCQe | 6,662.20 tCQe 35.03 tCQe 43,670.84 tCGe

E.5. Comparison of actual emission reductions or menthropogenic GHG removals by sinks with
estimates in registered PDD

ltem Values estimated in ex-ante | Actual values achieved during
calculation of registered PDD this monitoring period
Emission reductions or GHG
removals by sinks (tCQe) 281,272 tCQelyear(365 days) 43,670 tCQe/92 days
[70,896 tCQe / 92 days] equivalent to
173,256 tCQelyear(365 days)

E.6. Remarks on difference from estimated value iregistered PDD
>>

Compared to PDD, value of emission reductions wdsiced around 38.4% from 281,272¢€Mear (365
days) to 173,256 tC@/year (365 days equivalent).

This is because Del unit was not operated about 36 days due to fflacdement of primary catalyst and
the following reason.

For the decrease in sales of the nitric acid, theeracid plant was operating at 82% capacity. einihis
operating rate, the export steam from the nitrid @tant is insufficient. So Hanwha decided thatNz@
facility stopped working in December, 2012.

(<example> 100% load of the nitric acid plant games about 2 ton/hr of export steam, which is used
the Onsan plant. If Def® unit operates, the export steam of nitric acahpleduces about 1 ton/hr
because of increase of differential pressure. & cd 82% load the nitric acid plant generates tbol
ton/hr of export steam because of the decreastraf acid plant load. If DebD unit operates, the export



\ UNFCCC/CCNUCC "C
(=) C)

=

‘gﬁ{f

CDM - Executive Board Page 36

steam of nitric acid plant reduces about 0 tonftstmrtage. So, the steam turbine of nitric aca&hpl
cannot operate. After all, the operation of D@NInit was stopped.)

=End =
History of the document
Version Date Nature of revision
02.0 EB 66 Revision required to ensure consistency with the "Guidelines for
13 March 2012 completing the monitoring report form" (EB 66, Annex 20).
01 EB 54, Annex 34 Initial adoption.
28 May 2010
Decision Class : Regulatory
Document Type : Form
Business Function : Issuance
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Annex-1 Environmental issues

1. Environmental Impacts

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

Gaseous matter : There is no additional pollutidre 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 repesd
to new catalyst. The catalyst has a long lifetime.

No transboundry impacts are expected.

2. NO Regulation in Korea
No national regulation for JD emission. We periodically visit the web-site loé ttoncerned ministry in
Korea and check the regulation. In case the reiguldad updated, we will follow it accordingly.

By the way, Framework ACT Low Carbon Green Grovetindt applicable for this Hanwha project activity.

3. NOx Regulation in Korea

National regulation for NOx emission is Clean Comagon Act (CCA) of the Republic of Korea.
According to CCA, currently, NOx regulation requin® limit the emission below 200ppmv. We are
periodically visiting the web-site of CCA and cheble regulation. In case the regulation is updatex,
will follow it accordingly. During the period of 310/2012 to 31/12/2012, the average value of NOXx is
41.26 ppmv and the maximum value is 114.13 ppmV1&10/2012).
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Annex-2 Daily events, checking against baselinequirements

1. Operating Temperature
The actual average daily operating temperaturbéraimmonia oxidation reactor was within the pewditt
range for all days covered by this monitoring répor

2. Operating Pressure
The actual average daily operating pressure imthi@onia oxidation reactor was within the permitted
range for all days covered by this monitoring répor

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

4. Ammonia Flow Rate to the Ammonia Oxidation Reetor
The daily ammonia input to the ammonia oxidatiosmcter does not exceed the maximum permitted daily
ammonia input.

5. Production of Nitric Acid

Production volume of Nitric Acid during the projgmriod is 20,602.88tons, which is calculated as

--- 31,696.74ton x 65/100 = 20,602.88tons

--- 31,696.74 ton is the production mass of HNich includes KO as 35%. Therefore we shall exclude
H,O and come to the pure HNGduction volume20,602.88tons

whereasPproauctmaspecified in the PDD, based on the manufacturg@egiication is 107,100tons, which

is 306 [HNQ/day]*350[day/yr]. Therefore, during the period, xiraum production is calculated as 306 x

350 = 107,100tons.

The monitoring period is 92 days from 01/10/20131612/2012.

The production volume of Nitric Acid during thisnped (92 days) is converted to 81,739.68 tons (365

days) where 20,602.88 tons x 365/ 92 as annwsis.ba

Thus actual production of 81,739.68tons is lesa tt@/,100tons compared as annual basis.

Daily basis production during the period was als$thiwy the permitted range, mentioned in the PDD.

Meantime, the operation of Nitric Acid Plant wasmied about 8 day and 10 hours during the following
period as below (Time is rounded) :

<Shutdown of the nitric acid plant during this moning period>

Downtime - Start Downtime - End Description of duime reason
Date Time Date Time
1| 25/11/2012 24 04/12/2012 09 Replacement of primapatalyst &
maintenance

(Remarks The start-up process of the nitric acid plant ofienais as follows in brief.
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So, the end time of shutdown is to present the@inpressor’s start to operate the nitric acid plant

6.

Shutdown of De MO unit

The operation of DepD unit was stopped about 36 days and 2 hours dthimgeriod below (Time is

rounded):

<Shutdown of DeBD unit during this monitoring period>

Downtime - Start

Downtime - End

Date

Time

Date

Time

Description of ddime reason

1| 25/11/2012

23

31/12/2012

24

From 25/11/2012 to 22012 DeNO unit
was shut down due to the nitric acid pla
shutdown for the primary catalyst replacems
After 04/12/2012, DebpD unit was kept
shutdown to keep sufficient export steam un

ant
2Nnt.

der

the decreased operation load of the nitric acid

plant.

For details, please refer to the Section E.6.
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Annex-3 Details of monitoring instrument

Information of monitoring instrument is as below :

(1) AOR instrument

‘ Information of monitoring instrument ( 2012 / 8th Veri

cation )

Page 40

= Application ‘ Tag No. ‘ Instrument | Range ‘ Accuracy ‘ Weasuring | Report ‘ Year of \iormation o7 inetrument ‘ Latest Cal. Information of ‘Confirmation of
Type Frequency | Frequency | Manufacture Validity Calibration Calibration
[AOR Insttument
T [Actualammonia  [10-FT-502  |Differential 0-1600 0065% | Continuous Dally 2007 |Menufacturer  Rosemount/Emerson il 1672012 - Interval . 15 months | Dual Installation (10-F1-503)
input to oxidation Pressure mmH20 of full scale Model No. : 3051 CD2AN2A1 AMSESS504 0ct 15/ 2013 External Eniity
reactor Transmitter  |Compensated Instrument No. : 01210040 Hyupsung HISCO
(NHa/day) Flow range
Jreported in tons 0. 6 000 Nm3e
10PT302  |Absolute 0-16 bar 0085% | Continuous 2007 |Manufacturer : Rosemount/Ererson Jul 1672012 - Interval 15 months | Dual Installation (10-PT-30)
Pressure of ull scale Model No. : 3051 TGIA2B21ABAESMEG4 0ct 15/ 2013 External Entity
Transmitter Instrument No. - 01210001 Hyupsung HISCO
10TT.102  |RTD(PL100ohm) | 0-500degC | 40.55degC | Continuous 2007 |Manufacturer : WISE controls Jul 17 72012 - Interval : 15 months | Dual Installation (10-TT-103)
Resistance Model No. : R221 0ct 16/ 2013 Extermal Eniity
Temperature Instrument No. - 07011910 Hyupsung HISCO
Detector
2 |Actualammonia  |10-TT-115  [T/G (Type R) 0-1.200 H15degC | Confinuous Dally 2007 |Manufacturer . YOKOGAWA ul 17 72012 - Interval - 15 months | Dual Installation (10-TT-116)
oxidation temper- Thermacouple deaC Model No. ; YTA 110 0ct 16/ 2013 Extemal Eniity
ature (9PURN - (JPY) Instrument No. : C2DB7670435 Hyupsung HISCO
3 [Actualoperating  |10-PT304  |Absolute 0-16 bar 0085% | Continuous Dally 2007 |Manufacturer : Honeywell il 1672012 - Intenval . 15 months | Dual Installation (10-PT-305)
pressure Pressure of full scale Model No. : STG 944-E16-00000-51 0ct 15/ 2013 External Eniity
Transmitter Instrument No. : 0552 05121501008 Hyupsung HISCO
1 [Ammonia oxdation |- PURh catalyst |Composition Manufacturer - Jainsom Matihey 0l 19/ 2012 (invoice No : SDB7486) Commercial invoics of cat.
catalyst 5% 1, 5% Rh Nov 26/ 2012 (invice No ; SDBTT04) gauzes mads available fo
verify the gauze composition.
5 [Plant output of 10FT512  |Magnetic flow 0-20 mafhr 5% Continuous Dally 2004 |Manufacturer: YAMATAKE Jui 1372012 - nterval : 16 months
Nitrc Acid meter of full scale Model No. : MGGI4C-BBTAXCICYAB) Oct 1272013 Extemal Entity
Instrument No. : R-98417-41-021 FM Tech
[“)reported in tons
(2) AMS instrument
[AMS (Auto Measuring System | Instrument
N20 concentiation [10AT061  [NDIRN2O 0-3.000 ppry | 2002% Continuos Fouty 2007 [Manufacturer: ABE AL QALS ntewal every 10 days
atdestruction acilty lanalyzer of full scale Model No. : AO2040 4 Uras 26 Jan 25 2008-Jan 24 2011 three years Main worl
inlet Instrument No. : 3.346987.7 Jan 202011~Jan 18,2014 1. Zero/Span check by
asT standard gas
Jan 19,2010~Jan 18 2011 12 months 2. Leak check
Jan 17,2012~Jan 16,2013 3. Replacement of consummable
QA3
Cct 01,2012~Dec 31 2012 every 10 days Gas Chrematography analysis
other GALS tests within monitoring peried every 3 months
were conducted every 10 days
7 [Volume flow of T0FT561  |Diferential 0-27% H0075% | Centinuoss Fauly | Probe: 2007 |Wanufacturer : Haneywell Jul 16/ 2012 - nterval . 15 manths | Confrmation of sompensated flow
tailgas at N2O des- Pressure mmHz0 of full scale Transmitter. |Model No. : STDS24-E1HO0000-52 Oct 15/ 2013 Extemal Eniity: |1 Interval . in 15 months
trustian facilty inlet Transmitter  |Compensated 2005 |instrument No. : D553 05121501009 Hyupsung HISCO {2, Air Tec(TUY Sud)
Flaw range 3. Compare with standard referen-
060,000 ce measurement(SRM)
Nen3/he
10PTI61  |Absolute 0-16 bar 0075% | Continuous Hauly 007 |Manufacturer ; Honeywel Jul 1672012 - Interval ; 15 manths
Pressure of ull scale Madel Ne. : STG 944-E1 G-00000-51 Qct 15/ 2013 Extemal Eniity -
Transmitter Instrument No. : 0552 05121501007 Hyupsung HISCO
10.TT-461  |RTDPt1000hm) | 0-500 deg © 3% Continuous 2008 |Manufacturer | WISE controls Jul 3072012 - Interval - 15 months
Resistance of ull scale Model No. - R221+ MTM 0129/ 2013 Extemal Eniity
Temperature Instrument No. : WS-7M425 Hyupsung HISCO
Detector
3 [N20 concentiation  [10-AT062 _ [NDIRN20 0- 300 pemy 2% Confinuous Houry 2007 |Manufaciurer . ABE Maintenance mlenval every 10 days
atdestuction faclity anaiyzer of ull scale Model No. : AO2040/ Uras 26 Jan 25 2008~Jan 24 2011 ihree years Main work
Jan 20.2011~Jan 19,2014 1. Zoro/Span check by
outiet Instrument No. : 3.346996.7 AT standard gas
Jan 19,2010~Jan 18,2011 12 months
Jan 17,2012~Jan 16,2013 2. Leak check
] 3. Replacement of consummable
Qct 01,2012~Dec 31 2012 every 10 days
other GAL3 tests within monitoring period| Gas Chiematography analysis
wete congucted every 10 days every 3 months
T [Volume flow of 10FT562  |Diferential 0-130 075% | Continuoss Fouly | Probs . 2007 |Manufactursr - Honeywell Aug 16/ 2012 - nierval 15 months | Confimation of compensated flow
tailgas ot N2O des- Pressure mmH20 of ull scale Transmitter: |Model No. - STDS24-E1H.00000-52 Nov 15 / 2013 Extemal Eniily 1. Intenval - in 15 months
truetion facilty outlet Transmitter  |Compensated 2005 |mstrument No. : 0553 0512101010 Hyupsung HISCO. (2. Air Tee{TUV Sug)
Flow range 3. Compare with standard referen-
060000 ce measurement(SRM)
Needfhe
10PT362  |Absolute S01-Ofbar | 40075% | Continuous Houly 2007 |Manufacturer : Honeywel Jul 1672012 - Interval : 15 months
Pressure of full scale Model No. : STG 844-E1 G-00000-51 0ct 15/ 2013 Extemal Entity
Transmitter Instrument No. : 0712 07030214003 Hyupsung HISCO
1071162 |RTD(P100ohmy | 0-500 deg C 03% Continuous 2008 |Manufacturer : WISE controls 0130 72012 - Interval : 15 months
Resistance of full scale Model No. : R221+ MTM 0ct 29/ 2013 Extermal Entity
Temperature Instrument No. : WE-7M423 Hyupsung HISCO
Detectar
5 [Volume flow of 10.FT563  [Diferential 0-2500nH20 | #02% Continuous Hourly 2007 |Manufacturer - Honeywell il 1672012 - Interval - 15 months | Dual measurement
hydrocarbon into Pressure Compensated of ull scale Model No. - YSMAI26-E1HOD000-1C.CC F1, 0ct 15/ 2013 External Eniity (Kyungdeng eitygas company)
the 2O destruction Transmitter  [Flow range MB MC, 53 (M) 005 FM Tech
fasilty with pressure/ 0100 Instrument No. : 071262932575001001
temperature Nmm3fhe
applincation for compensation
applincation for compensation
Pressure, Temperature application for compensation
( Fixed value - 0.45 bar g, 20 deg C) | |
= Hydrocarbon weie supplied as the ve‘gu\ated pvessuva‘(ﬂ 45 barg) and lnaavly constant I‘Empavatuva by Ki/ur\gdnhg citygas company.




