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

Title of the project activity

Catalytic N,O Abatement Project in the Tail
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 19/07/2012
Registration date of the project activity 03/05/2007

Monitoring period number and duration of this
monitoring period

The 6th monitoring period: 01/01/2012 -
30/06/2012

Project participant(s)

-Hanwha Corporation (HWC)
Mitsubishi Corporation (Korea) Ltd.
-Mitsubishi Corporation

Host Party(ies)

Republic of Korea

Sectoral scope(s) and applied methodology(ies)

-Category 5: Chemical industries.

-AMO0028 version 3: “Catalytic N,O destruction
in the tail gas of Nitric Acid or Caprolactam
production plants --- version 3”.

Estimated amount of GHG emission reductions
or net anthropogenic GHG removals by sinks for
this monitoring period in the registered PDD

281,272 tCO,e / year (365 days)

Actual GHG emission reductions or net
anthropogenic GHG removals by sinks achieved
in this monitoring period

155,575 tCO,e / 182 days
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SECTION A. Description of project activity

A.1. Purpose and general description of project activity

>>

1. Purpose of the project activity and the measures taken to reduce greenhouse gas emissions :
Hanwha Corporation owns Nitric Acid Plant in Ulsan City, Republic of Korea and produces nitric acid
and based on which Hanwha Corporation further produces explosives mainly. From the plant, Nitrous
Oxide (N20O), which is an undesired by-product of the nitric acid production process, is released into the
atmosphere.
Hanwha Corporation has one production line. The aim of the project activity is to reduce N,O emissions
by installation of DeN,O Unit before the Stack, which is called Tertiary Catalyst System or Tail Gas
System.

2. Brief description of the installed technology and equipments :
For the N,O abatement project, Tertiary Catalyst System has been installed in the Nitric Acid
Production Line, which consists of the catalyst, supplied by N.E.Chemcat Corporation, Japan as well as
the reactor, supplied by Sumitomo Metal Mining Engineering Corporation, Japan. In order to
monitor the N,O reduction, the Automated Measuring Systems (AMS), including non-dispersion
infrared absorption analyzer (NDIR) was installed, which is applicable to European standards and
norms (EN 14181) or equivalent standards.

3. Total emission reductions achieved in this monitoring period (01/01/2012 — 30/06/2012) :
155,575 ton:

A.2. Location of project activity
>>

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

(b) Region/ State/ Province, etc.;

(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 Longitude +129.1223 east)
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A.3. Parties and project participant(s)

Party involved Private and/or public Indicate if the Party involved
L entity(ies) project participants wishes to be considered as
((host) indicates a host Party) (as applicable) project participant (Yes/No)
Hanwha Corporation (HWC)
[owner and operator of the nitric No.
) acid 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 No.
P this CDM project]
Switzerland Hanwha Corporation No.

A.4. Reference of applied methodology

>>
(@) The applied methodology(ies)

AMO0028 version 3: “Catalytic N,O destruction in the tail gas of Nitric Acid or Caprolactam production

plants --- version 3”.

(b) Any tools and other methodologies to which the applied methodology(ies) refers
Tool for demonstration and assessment of additionality™ (Version 01)

A.5. Crediting period of project activity

>>

The start date of Crediting period is 27/06/2007 (changed by post-registration request).
7 year crediting period with twice renewal (total 21 years) was selected for the project activity.
It was changed from July 1, 2007 — June 30, 2014 and such change was approved by UNFCCC on January

29, 2008.

SECTION B. Implementation of project activity
B.1. Description of implemented registered project activity

>>

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

2.The information regarding the actual operation of the project activity during this monitoring period,
including information on special events, for example overhaul 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 situations that occurred during the monitoring period, which may
impact the applicability of the methodology, and (ii) how 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 monitoring plan or applied methodology
>>

No deviations from registered monitoring plan.

B.2.2 Corrections
>>

No corrections.

B.2.3. Permanent changes from registered monitoring plan or applied methodology
>>

No permanent changes from registered monitoring plan

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

No changes to project design of registered project activity.

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

The start date of Crediting period is 27/06/2007 (changed by post-registration request).

7 year crediting period with twice renewal (total 21 years) was selected for the project activity.

It was changed from July 1, 2007 — June 30, 2014 and such change was approved by UNFCCC on January
29, 2008.

B.2.6. Types of changes specific to afforestation or reforestation project activity
>>

No.

SECTION C. Description of monitoring system

>>

1. Monitoring plan and methodology

The approved monitoring methodology AM0028 version 3 “Catalytic N,O destruction in the tail gas of
Nitric Acid or Caprolactam Production Plants” was applied to this project activity. This approved
monitoring methodology is applicable to the project activities that abate N,O emissions either by catalytic
decomposition or catalytic reduction of N,O in the tail gas of nitric acid plants (i.e. tertiary destruction).
The present project activity satisfies applicability conditions.

2. Data collection procedure

Please see the figure below for position of monitoring parameters for the project. Respective data from each
monitoring points are generated, aggregated, recorded, calculated and reported as follows.

Data collection flow of the monitoring system is as per the chart below :
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3. Organization structure of Hanwha’s project team, including the role and responsibility of the
personnel

Hanwha has been operating the nitric acid plants since the commissioning of the plant in 1992 and has
sufficient and well-experienced staffs. Hanwha has been in production of the nitric acid for number of
years and measurement of various production parameters including operation of analyzers which are
managed by production team. The monitoring of the N,O for the project is responsible by production team.
The operation and maintenance of the N,O monitoring system incorporates the 1ISO 9001-2000 standard
procedures. The monitoring of the relevant data is done by the N,O monitoring system and recorded onto
the electric media.

Production team is appointed and responsible for the operation of the N,O monitoring system. Production
team follows the monitoring plan and reports the data on regular intervals to management team and plant
manager in ascending order.

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

Production Team

Plant Manager | =%

Environment/Safety management team

Quality & Technical management team

' """" Chemical sales Department team

T Purchasing Department team

4. Emergency procedures for the monitoring system

In case of emergency or any deviation in the monitoring data is found, production team engineer shall
study the operating parameters of the nitric acid plant to identify the reason for the deviation and take
remedial measures. If there is no change in the operating parameter of nitric acid plant, the monitoring
system shall be examined. Once the default is identified, quality & technical management team and
environment & safety management team shall introduce a correction to the default. Production team
engineer shall report such irregular event to plant manager.

For others concerning good monitoring practice and performance characteristics including such as
EN14181 or equivalent standards available in the Republic of Korea specified in AM0028 version03.

5. Monitoring and calculation details of N20O concentration & 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 .
PCData| ——— Average =Zl Datai/60sec

3600 .
Average = 2, Datai/3600sec

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

6. Calibration and maintenance

All measuring and analytical instruments are calibrated as defined in the approved methodology AM0028
version3. Calibration procedures have been incorporated in Hanwha Corporation’s quality management
system and procedures.

The measurement equipments are calibrated on regular intervals as recommended by the manufacturers.
Additionally, selected staffs from Hanwha Corporation participate in initial training and are trained to
operate measurement system.

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

Information of calibration of each equipment is as below:

Instrument Overview: Hanwha

Instrument TAG Number
Destruction Facility Inlet Analyzer 10-AT-061(A1061)
Destruction Facility Outlet Analyzer 10-AT-062(A1062)
Inlet Tail Gas Flow 10-FT-561(F1561)
Outlet Tail Gas Flow 10-FT-562(F1562)
Natural Gas Flow to Destruction Facility 10-FT-563(F1563)
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 instrument is available in Annex-3
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SECTION D. Data and parameters
D.1. Data and parameters fixed ex ante or at renewal of crediting period

Data / Parameter

GWPNZO

Unit

tCOze/tho

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 GWPcha
Unit tCOzE/tCH4

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 Regnox
Unit tN O)(/ITI3

Description

National regulation on NOx emissions to be checked and applied

Source of data

National environmental legislation in the Republic of Korea

Value(s) applied

2.92* 107 (tNOx/m°)
Clean Air Conservation Act of the Republic of Korea
Currently, NOx regulation requires limiting the emissions below 200 ppmv.

Purpose of data

Baseline

Additional comment

In Hanwha Onsan plant, NO/NO; ratio of the tail gas before NH; SCR
installation was 2.1 : 1. But after NH3 SCR installation, NO/NO, average ratio
has been 4.9 : 1.

Therefore, NOx 200ppmv equals to NO 166ppmv plus NO, 34ppmv.

NO 166ppmv is 2.22 * 107" tonNO/m® and NO, 34ppmv is 0.70 *10~
tonNO,/m?.

And the Sum of NO and NO, equals to 2.92 *10”" tonNOx/m®.

Data / Parameter

P product, max

Unit

tHNOs/yr

Description

Design capacity of nitric acid production of the targeted line

Source of data

Manufacturer’s specification

Value(s) applied

107,100 tHNO/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 daily production is 306ton/day,
which was recorded in 1992 and maximum operating days is 350day, which
was recorded in 2002.
Therefore, yearly maximum is as follows;

306 [HNOs/day]*350[day/yr]
The amount of emission reductions is capped by Pproductmax-

Data / Parameter

Tg Jhist

Unit

°C

Description

Historical operating temperature range of the ammonia oxidation 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 range of operating
temperatures is set based on historical data (Jan.2000-Nov.2003 and Jan.2005-
Oct.2006).

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

If the actual average daily operating temperature in the ammonia oxidation
reactor (T,) is outside this “permitted range”, the baseline N,O emissions for
that period are capped at 4.5kgN,O/tonne of nitric acid conservatively
applying the IPCC default value.

Purpose of data Baseline
Additional comment N/A
Data / Parameter Pgnist
Unit Pa

Description

Historical operating pressure range of the ammonia oxidation reactor

Source of data

Production reports
Daily average pressure from hourly snapshot data.

Value(s) applied

8.035-9.820 *10° Pa abs

(7.022-8.806 *10° Pa gauge)

Specified in the methodology.

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

Operating pressure is measured at two points. One is between air compressor
and NHs air mixer (since Jan.2000), and another is between NH3 air mixer and
NHjs air filter (since Jan.2005). The permitted range is determined based on
data measured at the former which the number of acquisition records is larger.
The lower limit is 2.5% lower value of these available data and the upper limit
is 2.5% upper value of them.

If the actual average daily operating pressure in the ammonia oxidation reactor
(Pg) is outside this “permitted range”, the baseline N,O emissions for that
period are capped at 4.5kgN,O/tonne of nitric acid conservatively applying the
IPCC default value.

Purpose of data

Baseline

Additional comment

N/A

Data / Parameter

Gsup, hist
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Unit -
Description Historical supplier’s information of the ammonia oxidization 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 hist
Unit %

Description

Historical composition of the ammonia oxidization catalyst

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,OtHNO3

Description N,O emission rate per ton of nitric acid

Source of data

Pre-publication Draft 2006 IPCC Guidelines accepted by the 21% Session of
the IPCC

Value(s) applied

4.5 kgN,O/tHNO3

Specified in the methodology.

This value is the conservative IPCC default value of Nitric Acid Plants which
is based on the default emission factor for low-pressure plants.
(5kgN,O/tonne of nitric acid, accounting for 10% uncertainty factor)

Purpose of data

Baseline

Additional comment N/A
Data / Parameter AoR hist
Unit tNH3/day

Description

Maximum of historical ammonia flow rate of the ammonia oxidization reactor

Source of data

Production reports

Value(s) applied

88 tNHs/day

Specified in the methodology.

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

If the daily ammonia input to the oxidation reactor (Aorq) exceeds maximum
historical ammonia input to oxidation reactor (Aornist), the baseline N,O
emissions for that period are capped at 4.5kgN,O/tonne of nitric acid
conservatively applying the IPCC default value.

Purpose of data Baseline
Additional comment N/A
Data / Parameter M;

Unit Hour
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Description

Measuring interval

Source of data

Defined in the technical specifications of data logging system

Value(s) applied

1 hour
QA/QC procedures will be applied by regular maintenance of the data logging
system.

Purpose of data

Baseline, Project

Additional comment N/A
Data / Parameter OXIDnmuc
Unit %

Description

Oxidization factor of the hydrocarbon (Non-methane part of the natural gas)

Source of data

AMO0028 version03

Value(s) applied

100%

Specified in the methodology.

For this project, fraction of methane not converted will not be measured due to
unreasonable costs, so 100% is applied for this parameter based on AM0028
version03. It is very minor contribution

Purpose of data Project
Additional comment N/A
Data / Parameter OXIDcha
Unit %

Description

Oxidization factor of methane (Methane part of the natural gas)

Source of data

AMO0028 version03

Value(s) applied

0%

Specified in the methodology.

For this project, fraction of methane not converted will not be measured due to
unreasonable costs, so 0% is applied for this parameter based on AM0028
version03.

Purpose of data Project
Additional comment N/A

Data / Parameter EFrcs

Unit tCO.e/MWh

Description

Emission factor of the electricity for running the DeN,O unit

Source of data

2000~2004 statistics of electric power in Korea (The Korea Electrical Power
Corporation (KEPCO), http://www.kepco.co.kr )

Value(s) applied

0.62 (tCO,e/MWh) for national power gird in the Republic of KEPCO.

The emission factor is referring to baseline emissions factor described in PDD
of “Youngduk Wind Park Project” which was already registered as CDM

( http://cdm.unfccc.int/UserManagement/FileStorage/
XHAMZ6TAOURT6745ZMBZEGWQH6QVUS ).

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

The value is calculated as ACMO0002 option 1, ex-ante based.

It is very minor contribution.

Purpose of data

Project
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’ Additional comment

N/A

D.2. Data and parameters monitored

Data/Parameter Frii
Unit Nm®
Description Volume flow rate at the inlet of the destruction facility

Measured/Calculated
/Default

Measured

Source of data

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

Value(s) of monitored
parameter

163,015,272 Nm®
(total volume from 01/01/2012 to 30/06/2012, from the actual data)
Refer to the spread sheet

Monitoring equipment

Type :

Multiple-point sampling tube type flow meter (Maker/Model :
Honeywell, STD924-E1H-00000-S2) with Resistance Temperature
Detector (Maker/Model : WISE controls, R221+MTM) and Absolute
Pressure Transmitter (Maker/Model : Honeywell, STG 944-E1G-00000-
S1)

Serial Number :

Multiple-point sampling tube type flow meter :

0553 05121501009, 0712 07030214004 (Instrument No. 10-FT-561)
Resistance Temperature Detector : WS-7M425, WS-7M139 (Instrument
No.10-TT-161)

Absolute Pressure Transmitter : 0552 05121501007, 0712 07030214004
(Instrument No. 10-PT-361)

Accuracy class : According to the supplier’s specification
Multiple-point sampling tube type flow meter : £0.075% , of full scale
Resistance Temperature Detector : £0.3% , of full scale

Absolute Pressure Transmitter : +0.065% , of full scale

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

Resistance Temperature Detector : 15 months

Absolute Pressure Transmitter : 15 months

Date of last calibrations :

Multiple-point sampling tube type flow meter :

August 9, 2010 and July 7, 2011

Resistance Temperature Detector :

August 9, 2010 and July 15, 2011

Absolute Pressure Transmitter :

August 9, 2010 and July 7, 2011

Validity :

Multiple-point sampling tube type flow meter :

November 8, 2011 and October 6, 2012

Resistance Temperature Detector :

November 8, 2011 and October 14, 2012

Absolute Pressure Transmitter :

November 8, 2011 and October 6, 2012

Based on EN14181, variability test and validity of the calibration
function is annually crosschecked by AST

Measuring point : At the tail gas duct before DeN,O unit

Measuring range : 0-60,000 Nm?*/hr
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Measuring/Reading/
Recording frequency

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

Calculation method
(if applicable)

N/A

QA/QC procedures

Calibration frequency: refer to the above.

Both F+g and F+, parameters shall be cross-checked to ensure that no leak of
N,O is taking place.

In case of discrepancy, conservative calculation of emission reduction shall be
provided.

Purpose of data Baseline

Additional comment N/A

Data/Parameter Clno,

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

3.525415 E-06 tN,O/Nm® (=1,795 ppmv*44/22.4)
(average concentration from 01/01/2012 to 30/06/2012, from 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-061)
® Accuracy class : £0.02% of full scale, according to the supplier’s
specification
® Calibration frequency :
QAL2:three years
AST:12 months
QAL3: every 10 days
® Date of last calibrations :
QAL2: January 20, 2011 and January 25, 2008
AST: January 18, 2012 and January 19, 2010
QAL3: June 23, 2012
Other QALS3 tests within this monitoring period were conducted
every 10 days on average within the validity.
& Validity :
QAL2:
QAL2 on January 25, 2008: valid until January 24, 2011
QAL2 on January 20, 2011: valid until January 19, 2014
AST: valid until January 17, 2013
QAL3: valid until July 3, 2012
QAL2/AST/QAL3 were valid throughout this monitoring period from
January 1, 2012 to June 30, 2012.
Based on EN14181, variability test and validity of the calibration
function is annually crosschecked by AST
® Measuring point : At the tail gas duct before DeN,O unit
® Measuring range : 0-3,000ppmv
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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

ABB A02040 Uras26 which is fitted with integral calibration check cell is
used. Calibration is done manually and is recorded on the data logging system.
The calibration is carried out weekly. Calibration is intended to be done by the
plant operator with routine procedure for QAL-3 certification of the system.

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

QA/QC for the analyzer shall be subjected to the EN14181 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 destruction facility

Measured/Calculated
/Default

Measured

Source of data

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

Value(s) of monitored
parameter

167,975,214 Nm?
(total volume from 01/01/2012 to 30/06/2012, from the actual data)
Refer to the spread sheet
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Monitoring equipment | ®  Type:
Multiple-point sampling tube type flow meter (Maker/Model :
Honeywell, STD924-W1H-00000-S2) with Resistance Temperature
Detector (Maker/Model : WISE controls, R221+MTM) and Absolute
Pressure Transmitter (Maker/Model : Honeywell, STG 944-E1G-00000-
S1)

®  Serial Number :
Multiple-point sampling tube type flow meter : 0553 05121501010,
0712 07030214002 (Instrument No. 10-FT-562)
Resistance Temperature Detector : WS-7M423, WS-7M140 (Instrument
No0.10-TT-162)
Absolute Pressure Transmitter : 0712 07030214003, 9853 00002001004
(Instrument No. 10-PT-362

® Accuracy class : (according to the supplier’s specification)
Multiple-point sampling tube type flow meter : £0.075% , of full scale
Resistance Temperature Detector : £0.3% , of full scale
Absolute Pressure Transmitter : £0.065% , of full scale

® Calibration frequency : Based on EN14181 and frequency is as below
Multiple-point sampling tube type flow meter: 15 months
Resistance Temperature Detector : 15 months
D/P Transmitter : 15 months

® Date of last calibrations :
Multiple-point sampling tube type flow meter :
August 9, 2010 and July 7, 2011
Resistance Temperature Detector :
August 9, 2010 and July 8, 2011
D/P Transmitter :
August 9, 2010 and July 7, 2011

® Validity :
Multiple-point sampling tube type flow meter :
November 8, 2011 and October 6, 2012
Resistance Temperature Detector :
November 8, 2011 and October 7, 2012
Absolute Pressure Transmitter :
November 8, 2011 and October 6, 2012
Based on EN14181, variability test and validity of the calibration
function is annually crosschecked by AST

® Measuring point : At the tail gas duct after DeN,O unit
®  Measuring range : 0-60,000 Nm%/hr
Measuring/Reading/ ® Measuring frequency : Continuously
Recording frequency ® Reading frequency : Continuously
® Recording frequency : Continuously (Hourly average)
Calculation method N/A
(if applicable)
QA/QC procedures Calibration frequency: refer to the above.
Both Frg and F+ parameters shall be cross-checked to ensure that no leak of
N.O is taking place.
In case of discrepancy, conservative calculation of emission reduction shall be
provided.
Purpose of data Project

Additional comment N/A

Data/Parameter COnzoii
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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

4.057487 E-07 tN,O/Nm?® (=207 ppmv*44/22.4)
(average concentration from 01/01/2012 to 30/06/2012, from the actual data)
Refer to the spread sheet

Monitoring equipment

® Type : Non-dispersion infrared absorption analyzer : Maker/Model:
ABB/ AO2040/Uras26)
® Serial number : 3.346996.7 (Instrument No. 10-AT-062)
® Accuracy class : £0.02% of full scale, according to the supplier’s
specification
® Calibration frequency :
QAL2:three years
AST:12 months
QALS3: every 10 days
® Date of last calibrations :
QAL2: January 20, 2011 and January 25, 2008
AST: January 17, 2012 and January 19, 2010
QAL3: June 23, 2012
Other QALS3 tests within this monitoring period were conducted
every 10 days on average within the validity.
& Validity :
QAL2:
QAL2 on January 25, 2008: valid until January 24, 2011
QAL2 on January 20, 2011: valid until January 19, 2014
AST: valid until January 16, 2013
QAL3:valid until July 3, 2012
QAL2/AST/QAL3 were valid throughout this monitoring period from
January 1, 2012 to June 30, 2012.
Based on EN14181, variability test and validity of the calibration
function is annually crosschecked by AST

® Measuring point : At the tail gas duct after DeN,O unit
® Measuring range : 0-500ppmv
Measuring/Reading/ ® Measuring frequency : Continuously
Recording frequency ® Reading frequency : Continuously
® Recording frequency : Continuously(Hourly average)
Calculation method Concentration*44/22.4

(if applicable)

QA/QC procedures

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

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

QA/QC for the analyzer shall be subjected to the EN14181 or equivalent
standards available in the Republic of Korea.

Purpose of data

Project

Additional comment

N/A
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Data/Parameter Pproducty
Unit tHNO;
Description Plant output of HNOs.

Measured/Calculated
/Default

Measured

Source of data

ERP (Enterprise Resource Planning) Report and magnetic flow meter

Value(s) of monitored
parameter

52,013.84tHNO3
(total volume from 01/01/2012 to 30/06/2012, from the actual data)
Refer to Annex-2, item-5 of the monitoring report and also the spread sheet

Monitoring equipment

® Type : Magnetic flow meter(Maker/Model : YAMADAKE/MGG14C-
BB1A-XCXX-YABJ,
Rosemount/Emerson/8705TPA020S1WON0G3B3Q4)

Serial number : R-98417-41-011, 06011102 (Instrument No. 10-FT-512)
Accuracy class : £0.5% and +£0.675 % of full scale, according to the
supplier’s specification

Calibration frequency : 15 months

Date of last calibrations : July 28, 2010 and June 29, 2011

Validity : October 27, 2011 and September 28, 2012

Measuring point : At the product line before storage tanks

Measuring range : 0-20 m%hr

Measuring/Reading/
Recording frequency

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

00 060 o O

Calculation method
(if applicable)

Refer to Annex-2, item 5. This parameter is calculated as follows :
Poroducty = QHNO3 * CHNO3/ 100 * DHNO;

Where:
QHNO;3 : Total flow rate of produced nitric acid monitored (not converted to
100% base) in a year y (m°)
CHNOg; : Average mass concentration of produced nitric acid (not pure) (%)
DHNOj3 : Average density of produced nitric acid (not pure) (t/ m®)

QA/QC procedures

Cross — check of production, marketing and stock change data. Measurement
devices such as weighbridge can be subjected to QA /QC scheme consistent

with the procedures in Tg, Pg, FTI,i, FTE,ii CONZO,iy ClNgo’iy Miy QHC,y and SENZO,
with respect to equipment certification, installation and performance.

Purpose of data

Baseline

Additional comment N/A

Data/Parameter T,

Unit °C

Description Actual operating temperature of the ammonia oxidation reactor

Measured/Calculated
/Default

Measured

Source of data

Thermo-couple (Type “R”)

Value(s) of monitored
parameter

Maximum temperature : 903.67 °C (June 30, 2012)
Minimum temperature : 887.03 °C (January 13, 2012)
** Permitted range : 867.4-905.2 °C

Refer to the spread sheet and default data
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Monitoring equipment | ® Type : Thermocouple (Maker/Model : YOKOGAWA/YTA 110)
® Serial number : C2D807670435, C2E104013502 (Instrument No. 10-TT-
115)
® Accuracy class : £1.5 deg C of full scale, according to the supplier’s
specification
® Calibration frequency : 15 months
® Date of last calibrations : August 9, 2010 and July 8, 2011
® Validity : November 8, 2011 and October 7, 2012
® 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 the ammonia oxidation reactor
(Ty) is outside the permitted range (Tgnist), the baseline N,O emission for that
period are capped at 4.5kgN,O/tonne of nitric acid conservatively applying the
IPCC default value.

QA/QC procedures

Hanwha’s maintenance and testing regime including calibration 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 oxidation reactor

Measured/Calculated
/Default

Measured

Source of data

Pressure transmitter

Value(s) of monitored
parameter

Maximum pressure : 881,025.00 Pa.g (February 15, 2012) = (8.81 *10° Pa
gauge)

Minimum pressure : 720,273.12 Pa.g (March 02, 2012) = (7.20 *10° Pa gauge)
** Permitted range : 8.035-9.820 *10° Pa abs (7.022-8.806 *10° Pa gauge)
Refer to the spread sheet and default data

Monitoring equipment

® Type : Pressure transmitter (Maker/Model : Honeywell/STG 944-E1G-
00000-S1)

®  Serial number : 0552 05121501006, 0729 07062904012 (Instrument No.
10-PT-304)

® Accuracy class : £0.065% of full scale, according to the supplier’s

specification

Calibration frequency : 15 months

Date of last calibrations : August 9, 2010 and July 7, 2011

Validity : November 8, 2011 and October 6, 2012

Measuring point : two points, one is between air compressor and NHs air

mixer (since Jan.2000) and another is between NHs air mixer and NH; air

filter (since Jan.2005). Py st is based on data measured at the former

which the number of acquisition record is larger.

Measuring range : 0-16 bar gauge

Measuring/Reading/
Recording frequency

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




¢,

C

——

UNFCCC/CCNUCC

4

s

7
(N

C — Executive Board

Page 19

Calculation method
(if applicable)

If the average daily operating pressure in the ammonia oxidation reactor (Pg) is
outside the permitted range (Pgnis:), the baseline N,O emission for that period
are capped at 4.5kgN,O/tonne of nitric acid conservatively applying the IPCC
default value.

QA/QC procedures

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

Purpose of data Baseline

Additional comment N/A

Data/Parameter Gaup

Unit -

Description Supplier’s information of the ammonia oxidization catalyst

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

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
/Default

Measured

Source of data

Ammonia oxidization catalyst supplier

Value(s) of monitored
parameter

Pt: 95 %, Rh: 5 %

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

Monitoring equipment

N/A

Measuring/Reading/
Recording frequency

During the monitoring period

Calculation method N/A

(if applicable)

QA/QC procedures Not needed
Purpose of data Baseline
Additional comment N/A
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Data/Parameter Aor.d
Unit tNH/day
Description Actual ammonia flow rate to the ammonia oxidation reactor

Measured/Calculated
/Default

Measured

Source of data

Orifice flow meter and differential pressure transmitter

Value(s) of monitored
parameter

Maximum flow rate : 87.85 tNHs/day (March 14, 2012)
Minimum flow rate : 71.21 tNHa/day (February 13, 2012)
** Permitted range : 88 tNHs/day maximum

Refer to the spread sheet and default data

Monitoring equipment

® Type : Orifice flow meter and differential pressure transmitter (Maker/
Model : Rosemount/Emerson, 3051CD2A02A1AMS5E5S5Q4) with
Resistance Temperature Detector (Maker/Model : WISE controls, R221)
and Absolute Pressure Transmitter (Maker/Model : Rosemount/Emerson,
3051TG3A2B21AB4E5M5Q4)

®  Serial number :
Orifice flow meter and differential pressure transmitter : 01210040,
01564836 (Instrument No. 10-FT-502)
Resistance Temperature Detector : 07011910, 04014993 (Instrument No.
10-TT-102)
Absolute Pressure Transmitter : 01210001, 01624987 (Instrument No.

PT-302)
® Accuracy class : according to the supplier’s specification
Orifice flow meter and differential pressure transmitter: +0.10% of full
scale
Resistance Temperature Detector : £0.55 deg C
Absolute Pressure Transmitter : +0.065% of full scale
® Calibration frequency : 15 months
® Date of last calibrations :
Orifice flow meter and differential pressure transmitter:
August 9, 2010 and July 7, 2011
Resistance Temperature Detector :
August 9, 2010 and July 8, 2011
Absolute Pressure Transmitter:
August 9, 2010 and July 7, 2011
® Validity :
Orifice flow meter and differential pressure transmitter:
November 8, 2011 and October 6, 2012
Resistance Temperature Detector :
November 8, 2011 and October 7, 2012
Absolute Pressure Transmitter :
November 8, 2011 and October 6, 2012
Measuring point : NHz air mixer
Measuring range : 0-6,000 Nm®/hr

Measuring/Reading/
Recording frequency

Measuring frequency : Continuously
Reading frequency : Continuously
Recording frequency : Continuously (Hourly average)
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Calculation method
(if applicable)

If the daily ammonia input to oxidation reactor (Aorg) €xceeds maximum
historical ammonia input to oxidation reactor (Aorpist), the baseline N,O
emissions for that period are capped at 4.5kg N,O/tonne of nitric acid
conservatively applying the IPCC default value.

QA/QC procedures

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

Purpose of data Baseline

Additional comment N/A

Data/Parameter Elrcsy

Unit MWh/yr

Description Additional electricity input for running the DeN,O unit

Measured/Calculated
/Default

Measured

Source of data

Wattmeter or electricity accumulator

Value(s) of monitored
parameter

170,844KWh (01/01/2012-30/06/2012)
Refer to the spread sheet

Monitoring equipment

® Type: (Maker/Model : LS Industrial System/WL32STE, LD3310CP-
005-TES)

Serial number : 0138331, 0297218

Accuracy class : 2.0 grade, 1.0 grade

Calibration frequency : 15 months

Date of last calibrations :

August 10, 2010 and August 23, 2011

Validity : November 9, 2011 and November 22, 2012

Measuring point : At the control panel of DeNO2 Unit

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 certified new one before to be finished
its validity.

Purpose of data Leakage

Additional comment N/A

Data/Parameter Qnay

Unit Nm?

Description Hydrocarbon (natural gas) input

Measured/Calculated
/Default

Measured

Source of data

Integral Orifice meter with temperature, pressure compensation

Value(s) of monitored
parameter

89,202.70 Nm®(01/01/2012-30/06/2012)
Refer to the spread sheet
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Monitoring equipment

® Type : Differential pressure transmitter with pressure,/temperature
application for compensation(Maker/Model : Honeywell, YSMA125-
E1H-00000-1C,CC,F1,MB,MC,S3,(SM)+XXXX, Rosemount/Emerson,
3095MFCCS020N040T32BA1AQ415M5)

®  Serial number : 0712C2932575001001, 02357885 (Insrtument No. 10-
FT-563)

® Accuracy class : £1.00809%, +0.78% of full scale, according to the
supplier’s specification
® Calibration frequency : 15 months,
® Date of last calibrations : March 31, 2010 and May 12, 2011
® Validity : June 30, 2011 and August 11, 2012
® Measuring point : At the Burner Inlet of DeN20 unit
® Measuring range : 0~100 Nm3/hr
Measuring/Reading/ ® Measuring frequency : Continuously
Recording frequency ® Reading frequency : Continuously
® Recording frequency : Continuously (Hourly average)
Calculation method N/A

(if applicable)

QA/QC procedures Hanwha’s maintenance and testing regime including calibration based on the
vendor requirement.

Purpose of data Project

Additional comment N/A

Data/Parameter Cune

Unit %

Description Methane content of hydrocarbon (natural gas)

Measured/Calculated
/Default

Measured

Source of data

Hydrocarbon supplier

Value(s) of monitored
parameter

91.525091 %

Monitoring equipment

Data from local supplier, Kyungdong City Gas Corporation

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 QnMHCy

Unit Nm?

Description Hydrocarbon (Non-methane part of the natural gas) input

Measured/Calculated
/Default

Calculated
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Source of data

Calculated by the flow rate and the methane content of the natural gas

Value(s) of monitored
parameter

7,559.85 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)

QA/QC procedures N/A

Purpose of data Project

Additional comment N/A

Data/Parameter Quincy

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 content of the natural gas

Value(s) of monitored
parameter

81,642.85 Nm®

Monitoring equipment

N/A

Measuring/Reading/
Recording frequency

N/A

Calculation method
(if applicable)

This parameter is calculated as follows;

Qrncy =Qney*Chnec/100
{89,202.70 * (91.525091/100) }

QA/QC procedures N/A

Purpose of data Project

Additional comment N/A

Data/Parameter NG

Unit t/Nm?

Description Density of the hydrocarbon (natural gas).

Measured/Calculated
/Default

Measured

Source of data

Hydrocarbon supplier

Value(s) of monitored
parameter

0.0007965 t/Nm?®

Monitoring equipment

Data from local supplier, Kyungdong City Gas Corporation

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
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Purpose of data Project
Additional comment N/A
Data/Parameter PHNC
Unit t/Nm?
Description Density of the hydrocarbon (Methane part of the natural gas).

Measured/Calculated
/Default

Calculated

Source of data

Theoretical calculation

Value(s) of monitored
parameter

0.000714 t/Nm?®

Monitoring equipment

N/A

Measuring/Reading/
Recording frequency

N/A

Calculation method
(if applicable)

0.000714 t/Nm® (=16gCH,/22.4)
This parameter is shown by the density in normal condition (0 °C,1atm)

QA/QC procedures

N/A

Purpose of data Project

Additional comment N/A

Data/Parameter PNMHC

Unit t/Nm?

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

Measured/Calculated
/Default

Calculated

Source of data

Calculated by data of the natural gas and methane

Recording frequency

Value(s) of monitored | 0.001688642 t/Nm?
parameter

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

Calculation method
(if applicable)

This parameter is calculated as follows;
AnmvHe = (ong — prne *Crne/100)/ (1-(Crine/100)
(0.0007965 —0.000714 * 0.91525091) / (1 —0. 91525091)

QA/QC procedures N/A

Purpose of data Project

Additional comment N/A

Data/Parameter NCVye

Unit Kcal/Nm®

Description Net calorific value of the natural gas

Measured/Calculated
/Default

Measured

Source of data

Hydrocarbon supplier
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Value(s) of monitored
parameter

10,404.03 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 tCO/MNG

Description Emission factor of the hydrocarbon

Measured/Calculated
/Default

Calculated

Source of data

IPCC 2006 GHG Inventory Guidelines and data provided by the natural gas

Recording frequency

supplier
Value(s) of monitored | 3.067489525 tCO,/tNG
parameter
Monitoring equipment | N/A
Measuring/Reading/ N/A

Calculation method
(if applicable)

This parameter is calculated as follows;

EFng = COEFNG *44/12*NCV ¢ *4.18605/ o *10°°
where
COEFyg : Hydrocarbon emission factor [tCO,/TJ]
56.1[tCO,/TJ]by IPCC 2006 GHG Inventory Guidelines
(56.1 x 10404.03 x 4.18605/0.0007965 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

Recording frequency

Value(s) of monitored | 2.75(tCO2/tCH,)
parameter

Monitoring equipment | N/A
Measuring/Reading/ N/A
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Calculation method 2.75(tCO,/tCHy)

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

QA/QC procedures N/A

Purpose of data Project

Additional comment N/A

Data/Parameter EFnMuc

Unit tCOANMHC

Description Emission factor of hydrocarbon (Non-methane part of the natural gas)

Measured/Calculated
/Default

Calculated

Source of data

Calculated by data of the natural gas and methane

Value(s) of monitored | 4.51826tCO,/tNMHC
parameter

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

Recording frequency

Calculation method
(if applicable)

This parameter is calculated as follows;

EFnmuc = (EFnG™ one — EFunc*prne * Crne/100)/ (1-Crine/100)/ pamtc
((56.1*10404.03*4.18605/0.0007965/1000000000*0.0007965)-
(2.75*0.000714*0.91525091))/(1-0.91525091)/(( 0.0007965-
0.000714*0.91525091)/(1-0.91525091))

QA/QC procedures N/A

Purpose of data Project

Additional comment N/A

Data/Parameter Typenc

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 Corporation

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
Data/Parameter QRuz0y
Unit tN2O

Description

Regulation based on annual quantity N,O limited
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Measured/Calculated
/Default

Measured

Source of data

National environmental legislation in the Republic of Korea

In case national regulations concerning N,O emissions are implemented
during the crediting period, the impact on baseline N,O emissions is
considered without any delay by adjusting the measured N,O emissions at the
time the regulation has to be implemented.

Value(s) of monitored
parameter

N/A

Baseline N,O emissions are limited by the absolute quantity of N,O emissions
given by the regulation.

If the measured baseline N,O emissions are exceeding the regulatory limit,
then measured baseline N,O emissions are substituted by the regulatory limit.
If, Qlnzoy> QRn20y then,

BEn20,y = QRn20y

else,
BENZO,y = min of [QINZO,yy SENZO,y * Pproduct,max]
where:
Qlnzoy : Quantity of N,O emissions at the inlet of the destruction facility in

year y (tN,O)
QRn20y : Regulatory limit of N,O emissions in year y (tN,O)
BEn2o,y : Baseline emissions of N,O in year y (tN,O)
SEnzo,y : Specific NoO emissions per unit of output of nitric acid in year y
(tN,O/tHNO3)
Pproducty: Production of nitric acid in year y (tHNO3)

The quantity of N,O emissions at the inlet of the N,O destruction facility (DF)
is calculated based on continuous measurement of the tail gas volume flow
rate and the N,O concentration at the inlet of the N,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 RSEnzoy

Unit tN,O/tHNO4

Description Regulation based on N,O emissions per unit of nitric acid

Measured/Calculated
/Default

Measured

Source of data

National environmental legislation in the Republic of Korea

In case national regulations concerning N,O emissions are implemented
during the crediting period, the impact on baseline N,O emissions is
considered without any delay by adjusting the measured N,O emissions at the
time the regulation has to be implemented.
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Value(s) of monitored
parameter

N/A
Regulation setting of a threshold for specific N,O emissions per unit of
product
If, SENgovy > RSEn20 then,
BEn20,y = min of [RSEn20 *Pproducty: SEn20,y *Pproductmax]
else,
BEn20,y = min of [Qln20,y, SEnz0,y *Pproductmax]
where:
SEnzoy : Specific N,O emissions per unit of output of nitric acid in year y
(tN2,O/tHNO3)
RSEnzo : Regulatory limit of N,O emissions per unit of output of nitric acid
(tN2,O/tHNO3)
BEnzo,y : Baseline emissions of N,O in year y (tN,O)
Pproducty - Production of nitric acid in year y (tHNO3)
Qlnzoy : Quantity of N,O emissions at the inlet of the destruction facility in
year y (tN,O)
The specific N,O emissions per unit of output of nitric acid is defined as:
SENZO,y = QINZO,y /Pproduct,y
where:
SEngo,y : Specific NoO emissions per unit of output of nitric acid in year y
(tN,O/tHNO3)
Qlnzoy : Quantity of N,O emissions at the inlet of the destruction facility in
year y (tN,O)
Pproducty - Production of nitric acid in year y (tHNO3)

The quantity of N,O emissions at the inlet of the N,O destruction facility is
calculated based on continuous measurement of the tail gas volume flow rate
and the N,O concentration at the inlet of the N,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 N,O concentration in tail gas limited

Measured/Calculated
/Default

Measured

Source of data

National environmental legislation in the Republic of Korea

In case national regulations concerning N,O emissions are implemented
during the crediting period, the impact on baseline N,O emissions is
considered without any delay by adjusting the measured N,O emissions at the
time the regulation has to be implemented.
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Value(s) of monitored N/A
parameter Regulation setting of a threshold for N,O concentration in the tail gas.

|f, CNZO,y > CRNZO then
n
BEnzoy = Zi:l Cnz20,i * [Fre,i * Mj]

where Cnzo,i is min [Cnzo,Y, CRyz0, and {(SEnzo,y *Pproduct,max)/(SUM(Fre,i *
Mi)}]
else,
BEn20y = Qlnzoy

where:

Cniz0,1 - N2O concentration a destruction facility inlet during interval i
(tN,O/m®)

CRn20,i : Regulatory limit for specific N2O concentration during interval i

(tN,O/m®)
BEn2o,y : Baseline emissions of N,O in year y (tN,O)
Frei: Volume flow rate at the exit of the destruction facility during interval i
(m3/h)

M; : Length of measuring interval i (h)

i : interval

n: number of intervals during the year

Qlnzoy : Quantity of N,O emissions at the inlet of the destruction facility in
year y (tN,0)

The quantity of N,O emissions at the inlet of the N,O destruction facility is
calculated based on continuous measurement of the tail gas volume flow rate
and the N,O concentration at the inlet of the N,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 GHG removals by sinks
E.1. Calculation of baseline emissions or baseline net GHG removals by sinks
>>

It has been checked that there are no Korean regulation in place that would limit the quality of N,O that can
be taken into account for the calculation of baseline emissions.

Baseline emissions of the project activity are determined based on the quantity of N,O emitted in the
baseline scenario, taking national regulations, production levels and operating conditions into consideration.
The quantity of N,O is determined based on the measurement of the N,O at the inlet of DeNOXx unit, which
results in a conservative estimation of baseline emissions.

Baseline emissions are limited to the design capacity of the nitric acid plant, According to AM0028 version
3, the design capacity is measured in tons of nitric acid per year. The actual nitric acid production in the
covered monitoring period does not exceed the design capacity.
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BE_y = Mmlmum(Pproduct,max Pproduct,y) / Pproduct,y * Zi:l [FTI,i * CIN20,i * Mi * G\NPNZO]
i: Interval,
n: Number of intervals during the year (1/yr),
Fri: Volume flow rate at the inlet of the destruction facility during interval i (Nm3/h),
Cln2oi: N20O concentration a destruction facility inlet during interval i(tNZO/Nm3),
M;: Measuring interval (1 hour)

GWPn20 : Global warming potential of N,O,
P product,max : Design capacity (tHNOs/yr), and
P producty - Production of nitric acid in a year y (tHNO/yr).

If the actual average daily operating temperature and/or pressure in the ammonia oxidation reactor (T,
and Py) are outside a “permitted range” of operating temperatures and/or pressures (T nist and Pg pist), OF
the daily ammonia input to the oxidation reactor(Aor,q) exceeds maximum historical ammonia input to
oxidation reactor (Aorhist), the baseline N,O emissions for that period are capped at 4.5kgN,O/tonne of
nitric acid conservatively applying the IPCC default value.

Furthermore, as for composition of ammonia oxidation catalyst, the plant operator is allowed to use
compositions of ammonia oxidation catalysts that are common practice in the region or have been used
in the nitric acid production plant during the last three years without limitation of N,O baseline
emissions.

In case the nitric acid production plant operator wishes to change to a composition not used during the
last three years, but is common practice in the region and supplied by a reputable manufacturer, or if it
corresponds to a composition that is reported as being in use in the relevant literature, the plant operator
is allowed to use these ammonia oxidation catalysts without limitation of N,O baseline emissions.

In case the nitric acid production plant operator changes the composition of ammonia oxidation catalysts
and the composition is not common practice in the region and not reported as being in use in the relevant
literature, the project applicant has to demonstrate (either by economic or other arguments) that the
choice of the new composition was based on considerations other than an attempt to increase the rate of
N,O production. If the project applicant can demonstrate appropriate and verifiable reasons, the plant
operator is allowed to use new ammonia oxidation catalysts without limitation of N,O baseline emissions.
The first composition of ammonia oxidation catalyst used during the crediting period shall be of the
same kind of catalyst composition already in operation in the specific nitric acid production plant. This is
to avoid gaming at the beginning of the project activity.

In case the nitric acid production plant operator changes the composition of ammonia oxidation catalysts
and the composition is not common practice in the region and not reported as being in use in the relevant
literature, and the project applicant cannot demonstrate appropriate and verifiable reasons for this
baseline emissions are limited to the maximum specific N,O emissions of previous periods
(tN,O/tHNO3), documented in the verified monitoring reports.

Required monitoring parameters:

® G, :Supplier of the ammonia oxidation catalyst

®  Ggpnist: Historical supplier of the ammonia oxidation catalyst
® G : Composition of the ammonia oxidation catalyst
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®  Geompnist : Historical composition of the ammonia oxidation catalyst
® SEnyo,: Specific N,O emissions per ton HNO; of product of nitric acid in year y (tN,O/tHNO3)

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

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

BE_y = Minimum(Pproduct,max I:)product,y) / I:)product,max * zin:l [FTI,i * CINZO,i * I\/Ii * GWPNZO]
=177,621.25 tCO.e

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

The emissions due to the project activity are composed of (a) the emission of not destroyed N,O and (b)
emissions from auxiliary hydrocarbons input resulting from the operation of the nitric acid plant. N,O
emissions not destroyed by the project activity are calculated based on the continuous measurement of the
N,O concentration in the tail gas of the nitric acid plant and the volume flow rate of the tail gas stream. The
emissions related to the operation of the N,O destruction facility are given by on-site emissions due to the
hydrocarbons used as input to the nitric acid plant.

Project emissions are limited to the design capacity of the nitric acid plant. According to AM0028 version 3,
the design capacity is measured in tons of nitric acid per year. The actual nitric acid production in the
covered monitoring period does not exceed the design capacity.

PE_y = PExpy *+ PEpgy
= PEND,y + HCEcyy + HCENC,y

PEnpy:  Project emissions from N,O not destroyed in year y (tCO.e/yr),

PEpry:  Project emissions related to the operation of the destruction facility in year y
(tCOelyr)

HCEc,: Converted hydrocarbon emissions in year y (tCO,/yr),

HCEnc,: Methane emissions in year y (tCOe/yr)

PEnoy= 2, [Fres* COno; * My * GWPzo]

i: Interval,

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

Frei: Volume flow rate at the exit of the destruction facility during interval i(Nm®/h),

COnz0,i: N0 concentration in the tail gas of the N,O destruction facility during interval i
(tN,O/Nm?),

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

GWPn20 : Global warming potential of N,O.
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n
PEnpy = z . [Frei * COnzo,i * M * GWPy0]

=20,657.54 tCO,e

In the event that the monitoring system is down, the highest measured by-product rate during the project
activity will be applied for the downtime period for the campaign emission factor.

HCEcy = pnmrc * Qnmncy * OXIDnmnc/100 * EFnmrc + prne * Quncy * OXIDcna/100 * EFyne

= pPamHe ¥ QNMHC,y * EFnmHc

HCEncy = prne * Quncy * (1 — OXIDca/100) * GWPch4
= punc * Quncy * GWPehy

pnvie - Hydrocarbon (Non-methane part of the natural gas) density (tNMHC/Nmg3),

Qnmucy ©  Hydrocarbon (Non-methane part of the natural gas) input in year y (Nm3),

OXIDnmnc :Oxidation factor of hydrocarbon (Non-methane part of the natural gas) (%),

EFnvuc : Carbon emissions factor of hydrocarbon (Non-methane part of the natural gas)
(tCO/MANMHC),

PHNC ! Methane (Methane part of the natural gas) density (tCH,/Nm3),

Quney: Methane (Methane part of the natural gas) used in year y (Nmd)

EFunc :  Carbon emissions factor of methane (Methane part of the natural gas) (tCO,/tCH,),

OXIDcn4 : Oxidation factor of methane(Methane part of the natural gas) (%), and

GWPch4 : Global warming potential of methane.

For this project, fraction of Methane not converted is not being measured due to unreasonable
costs. So, 0% is applied to OXIDc¢y, and 100% is applied to OXIDywc-

HCEcy = pnmrc * Qnmricy * OXIDnwnc/100 * EFnmnc + prne * Qrincy * OXIDcHa/100 * EFpne

= pnmnc * Qnmrcy * EFnmne
= 57.68 tCO,e (non-methane)

HCEncy = prne * Quncy * (1 — OXIDcna/100) * GWPchy

= pune * Quncy * GWPey
= 1,224.15tCO,e (methane)

Therefore, total value of Project Emission is calculated as follows :
PE_y = PExpy + PEpry
= PEypy + HCEc, + HCEycy
=20,657.54 + 57.68 + 1,224.15

=21,939.37 tCO.e
E.3. Calculation of leakage
>>

Additional power such as DeN,O unit running will be needed by the project implementation. The CO,
emission related to the electricity consumption is insignificant, but monitored and counted as leakage in
conservative manner.
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LE_y = Elrcsy * EFrcs
Elresy :  Additional electricity input for running the DeN,O unit (MWh/yr), and
EFgcs : Emissions factor for running the DeN,O unit.

LE_Yy = Elgcsy ™ EFges

=105.92 tCO.e
E.4. Summary of calculation of emission reductions or net anthropogenic GHG removals by sinks
Baseline . e Emission
e Project emissions :
emissions or reductions or net
. . . or actual net :
Time Period baseline net GHG removals Leakage anthropogenic
GHG removals - (tCO4e) GHG removals
. by sinks .
by sinks (tCOy) by sinks
(tCO.e) e (tCO.e)
Total 177,621.25 tCO,e | 21,939.37 tCOye 105.92 tCO.e 155,575.96 tCO,e

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

Values estimated in ex-ante Actual values achieved during

ALl calculation of registered PDD this monitoring period

Emission reductions or GHG
removals by sinks (tCO.e) 281,272 tCOelyear(365 days) | 155,575 tCO,elyear(182 days)
equivalent to
312,005 tCO,e/year(365 days)

E.6. Remarks on difference from estimated value in registered PDD
>>

Compared to PDD, value of emission reductions was increased around 10.9% from 281,272 tCO.e/year
(365 days) to 312,005 tCO.elyear (365 days equivalent).

This is because of the following reasons:

(a) Increase of N,O content in the tail gas of the nitric acid production process (i.e. Baseline Emission) to
average 1,795ppmv during this monitoring period (It is 1,500ppmv in PDD), which is 19.7% higher
than PDD value due to the aging/degradation of the primary catalysts in ammonia oxidation reactor and

(b) Increase of the nitric acid production rate during this monitoring period upto 97.5% of the designed
capacity of production, which is about 7.5% higher than the expected production of PDD.

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 Korea, Environmental Impacts are :

Gaseous matter : There is no additional pollution. The N,O destructed into harmless N, and O..

Particular matter : There is no additional pollution.

Water matter : Not applicable. The destruction reaction occurs in gaseous phase.

Spent catalyst : The catalyst over its lifetime is recycled to get precious components and then reproduced to
new catalyst. The catalyst has a long lifetime.

No transboundry impacts are expected.

2. N,O Regulation in Korea
No national regulation for N,O emission. We periodically visit the web-site of the concerned ministry in
Korea and check the regulation. In case the regulation is updated, we will follow it accordingly.

3. NOx Regulation in Korea

National regulation for NOx emission is Clean Conservation Act (CCA) of the Republic of Korea.
According to CCA, currently, NOx regulation requires to limit the emission below 200ppmv. We are
periodically visiting the web-site of CCA and check the regulation. In case the regulation is updated, we
will follow it accordingly. During the period of 01/01/2012 to 30/06/2012, the average value of NOX is
47.94 ppmv the maximum value 142.06 ppmv (on 11/04/2012).
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Annex-2 Daily events, checking against baseline requirements

1. Operating Temperature
The actual average daily operating temperature in the ammonia oxidation reactor was within the permitted
range for all days covered by this monitoring report.

2. Operating Pressure
The actual average daily operating pressure in the ammonia oxidation reactor was within the permitted
range for all days covered by this monitoring report.

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

4. Ammonia Flow Rate to the Ammonia Oxidation Reactor
The daily ammonia input to the ammonia oxidation reactor does not exceed the maximum permitted daily
ammonia input.

5. Production of Nitric Acid

Production volume of Nitric Acid during the project period is 52,013.84tons, which is calculated as

--- 80,021.29 ton x 65/100 = 52,013.84tons

--- 80,021.29 ton is the production mass of HNO; which includes H,O as 35%. Therefore we shall exclude
H,O and come to the pure HNOg3 proquction volume. 92,013.84tons

whereas, Pproqucmax SPECIfied in the PDD, based on the manufacturer’s specification is 107,100tons, which

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

350 = 107,100tons.

The monitoring period is 182 days from 01/01/2012 to 30/06/2012.

The production volume of Nitric Acid during this period (182 days) is converted to 104,313.47 tons (365

days) where 52,013.84 tons x 365 / 182 as annual basis.

Thus actual production of 104,313.47tons is less than 107,100tons compared as annual basis.

Daily basis production during the period was also within the permitted range, mentioned in the PDD.

Meantime, the operation of Nitric Acid Plant was stopped about 1 days and 4 hours during the following
period as below (Time is rounded) :

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

Downtime - Start Downtime - End Description of downtime reason
Date Time Date Time

1| 12/03/2012 12 12/03/2012 16 Malfunction of instrument

2 | 10/04/2012 05 11/04/2012 02 Replacement of primary catalyst

(Remarks) The start-up process of the Nitric Acid Plant operation is as follows in brief.

Air Absorption NH; Feed HNO;
Compressor —»{ Tower Start Start Production
Start
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So, the end time of shutdown is to present the air compressor’s start to operate the Nitric Acid Plant.

On the other hand, the operation of DeN,O unit was stopped about 3 days and 6 hours during the following
period as below (Time is rounded):

<Shutdown of DeN,O unit during this monitoring period>

Downtime - Start

Downtime - End

Description of downtime reason

Date Time Date Time

1| 12/03/2012 14 13/03/2012 02 Shutdown of DeN,O unit due to the
malfunction of instrument of the nitric acid
plant

2 | 10/04/2012 04 11/04/2012 09 Shutdown of DeN,O unit due to the
replacement of the primary catalyst of the
nitric acid plant

3 | 16/04/2012 06 17/04/2012 19 Rotary valve trip of DeN,O unit

6. Shutdown of De N,O unit

The De N,O unit was operated well to reduce the N,O gas from nitric acid plant, except for 3 days and 6
hours including the shutdowns and any abnormal situation of N,O concentration.

Annex-3 Details of monitoring instrument

Information of monitoring instrument is as below :
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(1) AOR instrument

| Information of monitoring instrument ( 2012 / 5th Verification ) |

Instnsment Ueasuring Ropart Year of Latest Cals Information of Confimason of
| Tag o | Type | Range [ Aoy, ] Fretus Frequency | Manulacture ] Iuimaton of Iesmumnt ] Validity Calibrativn Calbration
1 |Actual ammania 10-FT-502 Ciflerontial - 1600 20.085% Continugws Daily 2007 Manufacturer - Rosemourt Emarsan [Aug 09 / 2010 - nterval - 15 months  Dwal Instaliation (10-FT-503)
ingeat 10 coidation Fressure mimHz0 of full stale Model No. - 3051C02AKRAIAMIESSS04 Hew 08/ 2011 Esaemal Emity
reactor = Instrumant Mo - 01210040 Hyupsang HISCO
it day) [Flaw ras
“Ireparted in tons 0- 6,000 Hindihe
[10PT-302 Absolute - 16 bar H0E5% Continugus 2007 Manufscturer - Rosemoust/Emarsan [Aug 09 / 2010 - interval - 15 manths  Dwal Instalation (10-PT-303)
Frespae of ull scale Medel No. - 3051TGIA2821AB4E5M504 e 08 1 2011 Estemal Entity
Fransmitter Inssumant Fa. - 01210001 Hyupsang HISGO
10.TT.102 [RTDOPL 100 ohen) | 0 - 500 dag © #0 55 dug C Continusss 2007 Manutacturer  WISE controls [Aug 09 / 2010 - lnberval - 15 months  (Dual Instalation (10-TT-103)
Resistanc lodel Ho - R221 Mo 08 1 2011 Extemal Entity
Temperatue Instrument Mo . 07011910 Hyupsung HISCO
Catactnr
10.FT.502  [Oiferersial 01600 20,0855 Continugs Caily Manufscturer - RosemoustEmersen [y 07 / 2011 + betercal 15 months  (Dual Instabation (10-FT-503)
Presure im0 of hull zla Madal No. - 30S1CD2AMRATAMEESEE0L Ot 06 / 2012 Extamal Entity
o Inssrumant M. : 01564835 Hyupong HECO
Flew range
0- 6.000 Hm3ihr
10PT302  |Abashule ©- 16 bar a0 05N Continugss Manulacturer - Rosemoust Emersan [y 07 /2011 - ketercal - 15 months  |Dual Instaliabon (10-PT-33)
Fressune of full scaln ldodal o, - 3051TGIAZER LABSESMS0L Ot 06/ 2012 Extemal Entity
Trarvmittes Insarument Mo . 01624987 Hyupsung HISCO
1017002 [RToePt1odohmy | 0-500degC | #055degC | Continuous Manufacturer - WISE controls Ly 08/ 2011 - Wtorcal - 15 manihs (Dl InstaBation (10-TT-103)
Resistance lodel No. - R221 Ot 07/ 2012 Extemal Entity
Tamparstusn Inetrumant s © 04014993 Hyupsung HISCO
Cetector
2 |Actual ammenia 10.TT.118 T [ Typa R ) 9-1.200 MidagC Continusus Daity 2007 Manutazturer - YOROGAWA [fug 09/ 2010 - inteeval - 15 manths  Dual Instalation (10-TT-118)
anidation tempes: Thamacouple deg C Madel No. - YTA 110 Hew 08 /2011 Extemal Entity
ature i+ PuRh - (-#1) Instrument He. . CI080TET0435 g HES:
[roTTa1s T/C{Type R ) 01200 #5489 C Continugus Daily 2007 (Manufacturer - YOROGAWA [y 06/ 2011 - lsterial - 15 manths  [Dual Instaliation (10-TT-118)
Themoscugle deg © odel Ho. - ¥TA 110 et 07 /2012 Estemal Entity
i+ PuRh - {F1) Inssrumant Mo - GZE104013 02 Hyupsang HISGO
3 |Actual oparsting 10.97.304 Abgeiute - 16 bar 40 084%, Continuses Daity 2007 Manufazturar - Honeywsll [fug 09/ 2010 - inteeval - 15 montha  Dual Instalation (10-°7-304)
pressure Pressure offull scale [Madel No. : STG S44-E1G-00000-51 Hew 087 2011 Extemal Emtity
Tramamitter Inetrument Ha. | 0552 05121501008 Hyugiang HISCO
10PT-304 | Absolute - 16 bar 0 065% Continugus Daity 2007 [Manufacturer - Honeywell [y 07 / 2011 - interval - 15 manths  Dwal Instakation (10-PT-305)
Fresuare of ull scale Medel Ho. - STG $44-10-00000-52 Oet 06/ 2012 Estemal Entity
Transmitter Instumant Mo - 0729 07062904012 Hyupsung MISCO
4 |ammania puidsben | PRt catalyss  |Cempesition I4anutnzsurer - Jehnaom Matthay e 7/ 2011 (Imeica He. - SD86919) Camenpecial imcsca of eat
catalyst 95% Pt. 5% Rh [Ape 107 2092 (Invoice Mo : SDBT095) [gauzes made sailable 1o
verify the gauze compostsn
5 [Plast oulpul of 0-20 mdhe a05% Continugas Caily 20H [Manutacturer - YAMATAKE d 25/ 2000 - Ieteral - 15 manths
Nitric Acid of full scale Madal o, - MGE12C-BE1AKCKE TAR) et 27/ 201 Extomal Entity
instrument M. - 9841741011 FIA Tech
“jraperted m bk
0-20mdhr =0 ETE% Continugas Eaily 2007 Manufacsurer - Rosemount Emarson don 28/ 2011 - Interial - 15 maonths
of full scale [Model No. - BTOSTRAQRES 1WONDGIBI0Y Sep 28/ 2012 Extemal Entity
Intrumant Hs - 08011103 FM Tach

(2) AMS instrument
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T [N20concantaben  [10ATO61  [NOIRHZO - 3,000 peemy +0.02% Continuous. Haurly 00T |Manufactuier ABE [aacz Toaz [QALT imtarval wvery 10 daye
[ custuction facisty analizer of full scaln Modal Ho - ACE040 | Urss 76 Jar: 35 2008~Jan 74,7011 hrea yuars. s werc
vt Insumant Mo~ 3 348597 7 1am 20 2011=Jan 19,2014 1 Zew/Span chack by
ST Standand gas.
Jan 19.2010=Jan 18.2011 12 muntha 2 Lo check
[ daex 17 2012~Jan 16 2013 3 Replacamant of cansummabls
QL3 AL3
[ dom 373 2012 -Jul 03,2012 wacy 10 daye Ginn Chrsmategraghy snalyaiy
othar ALY tests within monitadng pedod ey 3 months
wars cenduciad svary 10 dayg
T [Vokne faw of (0FT561  |Diferennial 7275 £0075% Continusus. Hourly Piabe - 2007 |Manutacturer - Hongywell fug 09 7 2010 - [Ftenal 15 manths _|Cenhrmalion of compentated Sow
1aiizas 3t H2O des- Pregsure mmMa0 of hull gzale Temmgrvettor  (Model Ho - STDO24-E1H-00000-52 Hew 08/ 2011 Estomal EMHT 1 istensl -~ in 15 manths
tructian faciity inket - 2005 instrument Mo - 0553 0121501009 Hyupsong MSCO (2 Ak Tee(TUV Sud)
Fize range (3 Compare with slandird redarsn-
05D £ moasurmbat{ SRM)
Nem3he
10PT361  |Abaclute - 16 bar A0 0E5% Continusuy Haurly 2007 [Manulacturer - Honeywell g 12 7 2010 - interal 15 muntha
Pressure of full zale Model Ho. - 5T S4-E15.00000-51 How 081 2011 Extomal Entity
Tramamalter Instument Mo | 6352 05129501007 by HELO
10-TT164 EroorL e ahm) | 0-S00 deg & a0 Continusas 2008 litanufacturer WISE contrels g 0% / 2010 - ltercal - 15 mantha
Resistance of full scaln hadel Ho. - R221+ MM N 07 2011 Extomal Entity
Termperature instiument Ha . WS-THi425 Hyupirsg HIC0
Datecton
1057561 Cefterertal 0-275 20 075% Continuges Hourty Frobe - 2007 [Manutacturnr - Honeyweil THER interal 15 months  [Canfirmation of compensated Sow
Presuore mmHz0 o ull scale Traenitter  |Medel Ho. - STOS-E4H.00000-52 Oea 06 / 2012 Extemal Emity 1 kteral i 15 manths
2008 Instrumant Mo~ 6712 070302 14001 Hyupsung MISCO 2 A Toc{TUV Sud)
Flow tange 3 Compare with standard referen-
- 60,000 8 measursment{SRI)
Hmamy
[10FT361  |aBsolue o 16 bar 20.055% Continuows Hourly 2007 [Manufacturer - Honeywell ety 07 £ 2011 + interiai - 15 months
Fressure of full gcaln Iodal No. - STG S44-£16-00000-51 Ot 06 ¢ 2017 Extemal Entity
Tramsmitter Insarumant M. - 0712 07030214004 yupsng HECO
1077161 [RTDORLI00 ohn) | 0 - 500 deg © 203% Continuges 2008 |Manufacturer VWISE controls Jely 15 4 2011 - Interial - 15 months
Fesistance of full s23ln [Modal Ho. - R221+ AT Ot 1472012 Extamal Entity
Tempersture Insaumant Mo - WS.TH139 Hyupsang HIECO
Catater
T |N20 cancanisten  [10AT. oI - 300 ppme W0 02% Continuzas Haurly 00T [Manutncsurar ABH EE] L] [[Amnianance imaral svary 10 days
1 dastruction facivty analzer 6 full seale Madel No. - ADZM0 / Uras 26 13 25 2008-Jan 24 2011 hree years Msin wad
s 20 2011+Jan 19,2004 1 ZemiSpan chack by
outat Instrumant Mo : 3 3469967 IAST standand gas.
1aes 19.2010-Jan 13,3011 12 months
Yo 17.2012-Jan 16.2012 2 Leak check
Qa3 QALY 3 Replacomant of consummakle
Dec 26.2010-Jan 05.2011 wary 10 days
ather QALS tests withn mombenng pencd (Gas Chismategraghy smalyss
mcmﬁﬂgd avery 10 days manths
T [Vokene fow of [0FT 5z |Cierenial T- 190 L Continutt Heurly Frabe 2007 |Manulacturer  Hangywsl g 0/ 2010 - [temal 15 mantha mation of compentated fom
tailgas at 20 des- Fressure mmHzd of full scale Trangmitter.  (Model No. - STDA24-E1H-00000-52 Mo 08 /201 Extemal Entity 1. lnteeial - in 15 months
tnsction faciity outlet i 2005 [Instument No. : 0553 05121501010 Hyupsng HISCO (2 AR TeeTUV Sud)
Fizw range 3 Compare with standard redaren-
- 60,000 e messurement|SRM)
Hmdhr
1097.362  |acschue “01-01ar #0055% Continuous. Haourly 00T |Manutacturer - Honeywell g 09/ 2010« interil - 15 months
Fressure of ull seale Model Ho. - STG 244.516-00000-51 Hov 08 / 2011 Extumal Entity
Transmitter Instrumant Mo - 6712 07030214003 Hyupsung MISCO
10.TT962  [RTDPH100ohmy | 0- 400 dag © LR Continusey 008 |Manutazeursr - VWISE contrels g 09/ 2010 - intaesl - 15 mantha
Resistance of full seale Model Ho. - R221+ KT How 08 1 2011 Extumal Entity
Tamearsturn Instrumant fia © WS-Th4Z3 Hyupsong M5O
Datector
T0FT562  |Dierential 7190 H0T5% Continusas. Faurly Probe - 2007 |Manufacturer - Honeywell ety 07 7 2011 - |eterial - 15 manths |Cenfrmation of compensated Sow
mb0 of full pzale Traearretter  (Modal Ho. - STOU-ETH-00000-52 Ot 06/ 2012 Extemal Entity 1 leberal i 15 months
2005 [Instumant Na - 0712 07000214002 Hyupseng HIECO (2. Air TecTUV Sud)
Flew range 3 Compare with standand rebaren-
0 60.000 £ measurementSRIM)
Hendihr
10.PT.362  |Absolute <01+ 0.1 bar 20055% Continutes Hourly 2007 [Manufecturer - Honeywell Jedy 07 £ 2011 - Interval - 15 months
Fressure of full gcaln Model No. - STG S44-£16-00000-51 Ot 06/ 2017 Extemal Entity
Tramamittes Insaument Ho. - 5353 00002001004 Hyupsng HSCO
10.7T-162  |RTOPLI00 o) | 0+ 500 deg © 20.3% Continutes 2008 |Manufecturer - WISE controls ey 05 £ 2011 - Interial - 15 months
Resistance of full caln Modal No. - R221+ MTM ot 07/ 2012 Extemal Entity
Temperatwe Insarument Mo | WS.TM120 Hyupsung
Catector
5 |Vihens fow of 10FT563  (ChMerectoal 0-2500m HO | 41 00205% Conlinugn Heury 2007 [Manulactursr - Honeyvell Wase 31 72070 - lebercad 15 months  |Dul msasurmant
hydmcarbon into Frossure Compansated of full scaln Model Ho. - ¥5RAT2SE1H-00000-1C CCF1 Jen 307 2010 Estomal Entity (Fyungdong citygas company}
the MEO destiuction Tramamittes Flow range B, IC 53 {SM)930000 FM Tech
(inciliy with pessaurs/ [0 Inssrumant Ma. : OT12C2932578001001
tempesature Hm3hr
Bacalion ki 8
10.FT.563 Ciftarertil 0-2.500 in H2O #0 TH% Continuges. Haurly am lanutacturer - Rosemount/Emarscn hday 12 7 2011 « interval - 15 months  Dual measuremant
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