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‘ SECTION D. Application of a monitoring methodology and plan ‘

‘ D.1. Nameand reference of approved monitoring methodology applied to the project activity: ‘

Approved monitoring methodologyM 0028 “Catalytic NO destruction in the tail gas of Nitric Acid
Plants”

This monitoring methodology shall be used in conjiom with the approved baseline methodology
AMO0028 “Catalytic NO destruction in the tail gas of Nitric Acid Plahts

D.2. Judtification of the choice of the methodology and why it isapplicable to the project

The proposed project activity will be implementddiaee existing nitric acid plant of Hu-Chems. The
project comprises the installation of three catal),O destruction facilities in the tail gas of Hu-Creem
nitric acid plants Il, Ill and IV. There is no irddition that legal regulations and obligations rdey
N,O emissions will be implemented in the RepubliKafrea. Nevertheless observation of the Korean
regulations on BD emissions will be part of the monitoring.

The use of the methodology is justified becausddhewing statements are true:
e The methodology will be applied to the existingguotion capacities installed at*3lecember

2005.

The Hu-Chems nitric acid plants II, Ill, IV haverocently notinstalled any MO destruction or

abatement technology. The project activity will negult in any shut down of an existingON

destruction or abatement facility at Hu-Chems ai&gcid plants 11, lIl, V.

e The project activity will not cause a nitric acicbduction increase.

e DeNQ.-units are already installed at Hu-Chems I, M, The project activity will result in NQ
emission reductions that are at least as effeesvine existing DeN@units.

e The DeNQ-units installed at Hu-Chems I, 1ll, IV are SCRD@,-units.

¢ The NO concentrations will be measured in real timéhatihlet and the outlet of the.®
destruction facilities.

e Relevant historical data and manufacturer inforamatire available.

e The monitoring methodology will be used in conjuactwith the “Baseline Methodology for
Catalytic NO destruction in the tail gas of Nitric Acid Plahts

The accuracy of the & emissions monitoring results will be ensuredrstalling a monitoring system
that has been certified to meet (or exceeds) tineinrements of the prevailing best industry practice
monitoring standards in terms of operation, maiatee and calibration.
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The monitoring methodology follows Option 1.

In order to calculate the baseline and project gimms Hu-Chems and CARBON will provide data on:

e Legal regulations on JD and NQ;

e The production capacities of Hu-Chems Il, Il akdnitric acid plants measured in tonnes of niteaa

e The composition of the ammonia oxidation catalydtie-Chems II, lll and IV nitric acid plants;

e The ammonia flow rate to the ammonia oxidation t@aaf Hu-Chems II, lll and IV nitric acid plants;

e The propane input to the EnviNOXx®-Systems at Hur@hé and IlI;

e The operating temperature and pressure range @iningonia oxidation reactor of Hu-Chems II, 11l dNthitric acid plants;

e Concentration of BD and NQ at EnviNOx®-Systems inlet and outlet of Hu-Chemdllland IV nitric acid plants;

e Tail gas flow rates (adjusted to standard tempegaind pressure) of Hu-Chems Il, Il and IV niticd plants;
Measurement of tail gas flow (Hu-Chems II, llI, tV)

The tail gas flow is measured by using a venturefwhich is designed and manufactured in accosdauith 1ISO 5167-4:2003. The venturi tube is of foug
welded sheet iron type with annular pressure tappirambers. Differential pressure is measured twith(redundant) differential pressure transmittéia.
calculation of the volume flow rate at standardditans or (with known molecular weight) the mafsaf, the system is equipped with two (redundant)
pressure transmitters and two (redundant) temperateasurements.

On-line analysis of tail gas feed (Hu-Chems Il, IM):

In the feed of the EnviNOx®- system, the concerdres of nitrous oxide (MD), nitric oxide (NO) and nitrogen dioxide (MCare analysed continuously.
Analysis is done by using non-dispersive infrarédtpmetry in a combined analyser device. Samplelinincludes provisions for pressure reduction,
separation of residual solids, sample flow adjustmand supply with test gases. The analyser ifrass technically possible, corrected for anyligpple
cross sensitivity.

On-line analysis of tail gas effluent (Hu-Chemdlll, IV):

In the effluent of the EnviNOx®- system, the corications of nitrous oxide (}D), nitric oxide (NO) plus nitrogen dioxide (Nare analysed
continuously. Analysis is done by using non-dispersnfrared photometry for 0 and chemoluminescence for NO and ,N8ample handling includes
provisions for pressure reduction, separation sidieal solids, sample flow adjustment, and supgty test gases. The analysers are, as far as tadlyni
possible, corrected for any applicable cross seitgit
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Actual production of Nitric Acid (Hu-Chems I, IlIV):

The actual nitric acid production is measured atiogy to the already installed instruments. Therumsent signals will be recorded in control rooms an
used to determine whether the nitric acid productsowithin the historical designed capacity. Reéear nitric acid production data considers concéntia
and density.

Actual temperature and pressure of the ammonisatigid reactor (Hu-Chems I, Ill, 1V):
The actual temperature and pressure of the ammoaidation reactor is monitored using the calibraggisting (or exchanged) instruments in the naca
plants Hu-Chems I, lll, IV. The instrument signaldl be recorded in the control rooms and usediétermine whether the nitric acid plant is being

operated within the normal range of operation gdbésis).

Actual ammonia input to the ammonia oxidation rea@Hu-Chems II, Iil, 1V):

The actual ammonia flow to the ammonia oxidaticacter is monitored using the existing instrumentghie nitric acid plants Hu-Chems II, lll and IVh&
instrument signals will be recorded in the contmdms and used to determine whether the nitric pladt is being operated within the normal range of
operation (daily basis). Ammonia flow is convertedgstandard conditions based on temperature arsdymemeasurement.

Composition of the ammonia oxidation catalyst (Hue@s 11, I, 1V):
The composition of the ammonia oxidation catalyditlve monitored according to catalyst supplieomhation.

Propane input (Hu-Chems 11, Iil):
The propane used as reducing agent will be measyrsthndard flow meters. Flow is converted to ¢éad conditions based on temperature and pressure
measurement.

Operation and data storage:

The monitoring system is designed for automatic@jpen, so that activities by operation personmelrat required during normal operation. Howeweis |
required to observe the system for possible fasluaad to perform required maintenance activities oegular basis. The measured values are trasdfer

a digital process control system (Delta V, M/s. Espa process management), where they are displawadijated, and stored. Evaluation includes
calculation of flow rate at standard conditions amaks flow rates of XD. Based on raw data the system also performslatitmu of daily mean values and
generates reports. Data storage for raw data dsawébr evaluated data is done on a computer m&twhich is directly connected to the process antr
system. Data storage is designed redundantly orseparate computers, located at different locat{oostrol rooms of (1) Hu-Chems I, Ill and (2) Hu-
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Chems V), each equipped with a redundant arrakiaoél disks. Network connections are redundant fdpec links. The software for data storage is
designed in a way that manipulation of data iswdetl, and that any change of configuration is id®r Time stamps are generated by a GPS clock.
In addition, a shift report on the operation of EreiiNOX®-System and emission reductions will be prepareHinChems nitric acid process team.

Information and data mentioned above are integrptet of the monitoring reports. Data collectedrionitor emissions of the project scenario and the
baseline scenario are given below:
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Overall:

ID number | Data Variable Source of data | Dataunit | Measured Recording | Proportion How will the | For how Comment
(m), frequency | of datatobe | databe longis
calculated monitored archived? achieved
(c) or (electronic/ datato be
estimated paper) kept
(€)

PE_y Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period

P1 Project emissions +2yrs

PE_ND,y Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period

P2 Project emissions +2yrs

from N,O not

destroyed

PE_DF.y Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period

P3 Project emissions +2yrs

from destruction
facility
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Hu-ChemslI:
ID number | Data Variable Source of data | Dataunit | Measured Recording | Proportion How will the | For how Comment
(m), frequency | of datatobe | databe long is
calculated monitored archived? achieved
(c) or (electronic/ datato be
estimated paper) kept
(€
PE_y,lI Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period
P4 Project emissions +2yrs
PE_NDI Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period
P5 Project emissions +2yrs
from N,O not
destroyed
PE_DF,y,ll Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period
P6 Project emissions +2yrs
from destruction
facility
PE_N20yI Monitoring tN,O Calculated Daily 100% Electronic Crediting
system period
P7 N.O not destroyed +2yrs
by facility
F TG, Flow meter m3/h Measured | Daily 100% Electronic Crediting | Flow metering
continuousl period system
Volume flow tail gas y +2yrs will automatically
P8 at N,O record

destruction facility

volume flow
adjusted to
standard
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temperature and
pressure.

CO_N20,ill Non-dispersive | tN,O/ m? | Measured | Daily 100% Electronic Crediting | Plausibility Check
infrared continuousl period by Gas
P9 N,O concentration photometry y +2yrs Chromatography
at destruction analyser. analysis.
facility outlet
M_i,ll Measuring h Measured | Daily 100% Electronic Crediting
device, data continuousl period
P10 Measuring Interval management y +2yrs
system
PE_HC I Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period
P11 Emissions from +2yrs
hydrocarbon use in
destruction facility
HCE_C,y,lI Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period
P12 Converted +2yrs
hydrocarbon
emissions
Q_HCy,lI Measuring m3 Measured Daily 100% Electronic Crediting
device period
P13 Hydrocarbon input +2yrs
(reducing agent)
p_HC,lI Certificate t/m3 Measured Yearly 100% Electronic Crediting
hydrocarbon period
P14 Hydrocarbon density | supplier or +2yrs

default value
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EF_HC,II IPCC Calculated Once 100% Electronic Crediting Propane:
period 3 tCO/MC3Hg
P15 Hydrocarbon CQ tCOL/t +2yrs
emission factor
OXID_HC,lI Measuring % Measured | Daily 100% Electronic Crediting
device continuousl period
P16 Hydrocarbon y +2yrs
oxidation factor
Type_HC,lI Hydrocarbon - Once 100% Electronic Crediting
supplier period
P17 Type of +2yrs
hydrocarbon

Note, in case of the catalytic® destruction project at the nitric acid plant Hoe@hs 1l a SCR DeNOx-unit is already installed ptthe starting date of

the project activity. Propane will be used as reayagent.

Hu-ChemslII:

ID number | Data Variable Source of data | Dataunit | Measured Recording | Proportion How will the | For how Comment
(m), frequency | of datatobe | databe long is
calculated monitored archived? achieved
(c) or (electronic/ datato be
estimated paper) kept
(€)

PE_y,llI Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period
P18 Project emissions +2yrs
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PE_ND,yllI Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period
P19 Project emissions +2yrs
from N,O not
destroyed
PE_DF,y,llI Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period
P20 Project emissions +2yrs
from destruction
facility
PE_N20,JII Monitoring tN,O Calculated Daily 100% Electronic Crediting
system period
P21 N,O not destroyed +2yrs
by facility
F TG, Flow meter m3/h Measured | Daily 100% Electronic Crediting | Flow metering
continuousl period system
Volume flow tail gas y +2yrs will automatically
at N,O record
P22 destruction facility volume flow
adjusted to
standard
temperature and
pressure.
CO_N20,ill Non-dispersive | tN,O/ m® | Measured | Daily 100% Electronic Crediting | Plausibility Check
infrared continuousl period by Gas
P23 N,O concentration photometry y +2yrs Chromatography
at destruction analyser. analysis.
facility outlet
M_i, 1l Measuring h Measured | Daily 100% Electronic Crediting
device, data continuousl period
P24 Measuring Interval management y +2yrs
system
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PE_HCMII Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period
P25 Emissions from +2yrs
hydrocarbon use in
destruction facility
HCE_C,y,llI Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period
P26 Converted +2yrs
hydrocarbon
emissions
Q_HC,y,llI Measuring m3 Measured Daily 100% Electronic Crediting
device period
p27 Hydrocarbon input +2yrs
(reducing agent)
p_HC,llI Certificate t/m3 Measured Yearly 100% Electronic Crediting
hydrocarbon period
P28 Hydrocarbon density | supplier or +2yrs
default value
EF_HC,III IPCC Calculated Once 100% Electronic Crediting Propane:
period 3 tCO/MC3Hg
P29 Hydrocarbon CQ tCOL/t +2yrs
emission factor
OXID_HC,ll Measuring % Measured | Daily 100% Electronic Crediting
device continuousl period
P30 Hydrocarbon y +2yrs
oxidation factor
Type_HC,lII Hydrocarbon - Once 100% Electronic Crediting
supplier period
P31 Type of +2yrs
hydrocarbon
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Note, in case of the catalytic® destruction project at the nitric acid plant Hoeths 1l a SCR DeNOx-unit is already installed ptmthe starting date of

the project activity. Propane will be used as reayagent.

page 42

ID number | Data Variable Source of data | Dataunit | Measured Recording | Proportion How will the | For how Comment
(m), frequency | of datatobe | databe longis
calculated monitored archived? achieved
(c) or (electronic/ datato be
estimated paper) kept
(€

PE_y,IV Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period

P32 Project emissions +2yrs

PE_ND,yIV Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period

P33 Project emissions +2yrs

from N,O not

destroyed

PE_DF,y,IV Monitoring tCOe Calculated Annual 100% Electronic Crediting
system period

P34 Project emissions +2yrs

from destruction

facility

PE_N20,yV Monitoring tN,O Calculated Daily 100% Electronic Crediting
system period

P35 N,O not destroyed +2yrs

by facility
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F TG,LIV Flow meter m3/h Measured | Daily 100% Electronic Crediting | Flow metering
continuousl period system
Volume flow tail gas y +2yrs will automatically
at N,O record
P36 destruction facility volume flow
adjusted to
standard
temperature and
pressure.
CO_N20,i,IV Non-dispersive | tN,O/ m? | Measured | Daily 100% Electronic Crediting | Plausibility Check
infrared continuousl period by Gas
P37 N,O concentration photometry y +2yrs Chromatography
at destruction analyser. analysis.
facility outlet
M_i,IV Measuring h Measured | Daily 100% Electronic Crediting
device, data continuousl period
P38 Measuring Interval management y +2yrs
system

Note, in case of the catalytic® destruction project at the nitric acid plant Hae@s IV a SCR DeNOx-unit is already installed ptmthe starting date of

the project activity.
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D.2.1.2. Description of formulae used to estimate project emissions (for each gas, sour ce, formulae/algorithm, emissions units of CO,
equ.)

The direct emissions from the project activity ageivalent to the PO emissions not destroyed plus emissions relatéuetoperation of the JO
destruction facility (emissions from additional anma and hydrocarbon input).
Project Emissions

The emissions due to the project activity are carpmf (a) the emissions of not destroye® Mnd (b) emissions from auxiliary ammonia and agdrbons input
resulting from the operation of the® destruction facility. The procedure of determinthe project MO emissions is similar to that used for determirbageline

emissions. Project emissions are defined by thevialg equation:

PE_y = PE_y,ll + PE_y,lll + PE_y,IV = PE_ND,y EPDF,y (32

PE_ND,y = PE_ND,y,ll + PE_ND,y,lll + PE_ND,y,IV (33)

PE_DF,y = PE_DF,y,Il + PE_DFy,lll + PE_DF,y,IV (34)

where:

PE vy Project emissions in year y (t&p

PE_y,ll Project emissions Hu-Chems Il in year y@€)

PE_vy,lll Project emissions Hu-Chems Il in yeat@@.€e)

PE_y,IV Project emissions Hu-Chems IV in year y@t€)

PE_ND.,y Project emissions from® not destroyed in year y(tG€)

PE_DFy Project emissions related to the operatfdhe destruction facility in year y (tG6)

PE_ND,y,lI Project emissions in year y Hu-Chem@adlO,e)

PE_ND,y,llI Project emissions in year y Hu-ChemgtiCO.e)

PE_ND,y,IV Project emissions in year y Hu-Chemgti®¥O.e)

PE_DF,y,ll Project emissions related to the openatif the destruction facility in year y Hu-Cherh&tCO.e)

PE_DF,y,lll Project emissions related to the openavf the destruction facility in year y Hu-ChetigtCO.e)
PE_DFy,IV Project emissions related to the openatif the destruction facility in year y Hu-Cheris(tCO.e)

The following equations have to be applied for Hue@s Il, Hu-Chems Il and Hu-Chems IV
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N,O emissions not destroyed by the project activity:
N,O emissions not destroyed by the project activigyaalculated based on the continuous measurerhtrg bbO concentration in the tail gas of theON
destruction facility and the volume flow rate oé ttail gas stream.

The emissions of non destroyedNare given by:

PE_ND,y = PE_N20,y x GWP_N20 (35)

where:

PE_ND,y Project emissions from@® not destroyed in year y(tG€)

PE_N20.y Project emissions of@in year y (tINO)

GWP_N20 Global warming potential ot®= 310
n

PE_N20,y =Y F_TG,ix CO_N20,i x M_i (36)
I

where:

PE_N20.y Project emissions of®lin year y (tNO)

F TG,i Volume flow rate tail gas at destructioniliacduring interval i (ni/h)

CO_N20ii NO concentration in the tail gas of theQNdestruction facility during interval i  (t0/m®)

M_i Length of measuring interval i (h)

i interval

n number of intervals during the year
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Project emissions from the operation of the destruction facility:
The operation of the )0 destruction facilities Hu-Chems Il and Hu-Cheithsdquire the use of hydrocarbon (propane) astispeams.

The emissions related to the operation of th® Nestruction facility are given by on-site emissi@ue to the hydrocarbons used as input to tedeéstruction
facility:

PE_DF,y = PE_NH3,y + PE_HCy (37)
where:

PE_DFy Project emissions related to the operatfdhe destruction facility in year y (tG&)
PE_NH3y Project emissions related to ammoniatitgpdestruction facility in year y (tG®@)
PE_HC)y Project emissions related to hydrocarbpuatito destruction facility in year y (tCO2e)

Ammonia input:
In case of Hu-Chems I, Ill and IV, project emissaelated to ammonia input to destruction fae#it{PE_NH3,y) are zero.

Hydrocarbon Input:
Propane is used as reducing agent at Hu-Chemsd HarChems Il to enhance the catalytig\reduction efficiency. In this case hydrocarbomsa@mpletely
converted to water, carbon monoxide and carbonidkoX he fraction of the converted hydrocarbor@XxdD_HC.

PE_HC)y = HCE_C,y + HCE_NC)y (38)
where:

PE_HC)y Project emissions related to hydrocarhpuntito destruction facility in year y (tG€&)
HCE_Cy Converted hydrocarbon emissions in yg&#C,)

HCE_NC\y Methane emissions in year y (8D

For calculation of the GHG emissions related tohyrocarbons converted, the following formulae ised:

HCE_C,y =pHC x Q_HC,y x EF_HC x OXID_HC/100 (39)

where:
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HCE_Cy Converted hydrocarbon emissions in yg&C{.e)

pHC Hydrocarbon density (t/m3)

Q_HCy Hydrocarbon input in year y (m3)

OXID_HC Oxidation factor of hydrocarbon (%)

EF HC Carbon emission factor of hydrocarbon (€BC)

The hydrocarbon C£emission factor is given by the molecular weigind the chemical reaction when hydrocarbons areected (carbon emission factor of
propane is 3 tC&XCsHg).

Project emissions are limited to the design capatithe existing nitric acid plants Hu-Chems Il,dnd V. If the actual production of nitric ac{funos,) exceeds
the design capacity (Rosmay then emissions related to the production aboyg..xWill neither be claimed for the baseline nor floe project scenario.
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boundary and how such data will be collected and ar chived :

ID number | Data Variable Source of data | Data unit | Measured Recording | Proportion How will the | For how Comment
(m), frequency | of datatobe | databe longis
calculated monitored archived? achieved
(c) or (electronic/ datato be
estimated paper) kept
(€)
Bl P_HNO3,y,lI Production tHNO; Measured Daily 100 % Electronic Crediting
reports period + 2
Plant output of HN@ yrs
B2 QI_N20,y,lI tN,O Calculated Daily 100 % Electronic Crediting
period + 2
Quantity of NO at yrs
inlet of destruction
facility
B3 CI_N20O,1,lI Non-dispersive | tN,O/n?* Measured | Daily 100 % Electronic Crediting | Plausibility Check
infrared continuous period + 2 | by Gas
N,O concentration at | photometry yrs Chromatography
N,O destruction analyser. analysis.
facility inlet
B4 QR_N20,y National tN,O Calculated | Date of 100 % Electronic Crediting
legislation regulation period + 2
Regulation I: annual yrs

quantity NO limited
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B5 RSE_N20.,y National tN,O/t Calculated Date of 100 % Electronic Crediting
legislation HNO; regulation period + 2
Regulation Il yrs
N,O emissions per
unit of nitric acid
B6 CR_N20 National tN,O/n’ Calculated Date of 100 % Electronic Crediting
legislation regulation period + 2
Regulation IlI: yrs
N,O concentration in
tail gas limited
B7 P_HNO3,hist, I Manufacturer’s | t Measured / | Once 100 % Electronic Crediting
specifications calculated period + 2
Design capacity yrs
B8 T_g,hist,lI Production °C Measured / | Once 100 % Electronic Crediting
reports / calculated period + 2
Historical opera-ting | manufacturer’s yrs
temperature range of| specification
the ammonia
oxidation reactor
B9 P_g,hist,lI Production Pa Measured / | Once 100 % Electronic Crediting
reports / calculated period + 2
Historical operating | manufacturer’s yrs
pressure range of the| specifications
ammonia oxidation
reactor
B10 T g, Measuring °Cc Measured Continuous 100 % Electronic Creditin
device period + 2
Actual operating yrs
temperature ammonia
oxidation reactor
B11 P_g,ll Measuring Pa Measured Continuoys 100 % Electronic Creditin
device period + 2
Actual operating yrs

pressure ammonia

oxidation reactor
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B12 Reg_NOx National tNO,/m’ Calculated Date of 100 % Electronic Crediting
regulations, regulation period + 2
National regulation on Ministry of yrs
NO, emissions Environment
B13 G_sup,li Supplier’s - Crediting
information period + 2
Supplier of the yrs
ammonia oxidation
catalyst
B14 G_com,ll Annual reports, | % Date of 100 % Electronic Crediting
supplier’s changing period + 2
Composition of the | information gauze yrs
ammonia oxidation compositio
catalyst n
B15 G_sup,hist,lI Annual reports, | - Once 100 % Electronic Crediting
supplier’s period + 2
Historical supplier of | information yrs
ammonia oxidation
catalyst
B16 G_com,hist,lI Supplier’s % Date of 100 % Electronic Crediting
information start of use period + 2
Historical of catalyst yrs
composition of the
ammonia oxidation
catalyst
B17 SE_N20,lI Monitoring tN,O/t Calculated Yearly 100 % Electronic Crediting
reports HNO; period + 2
N,O emission rate pef yrs
ton of nitric acid
B18 A _OR;hist,lI Production tNHs/day | Measured /| Once 100 % Electronic Crediting
reports / calculated period + 2
Max. historical manufacturer’s yrs
ammonia flow rate to | specifications /
the ammonia literature

oxidation reactor
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B19 A ORI Measuring tNHs/day | Measured Continuoys 100 % Electronic Creditin
device period + 2
Actual ammonia flow yrs
rate to the ammonia
oxidation reactor
ID number | Data Variable Source of data | Dataunit | Measured Recording | Proportion How will the | For how Comment
(m), frequency | of datatobe | databe long is
calculated monitored archived? achieved
(c) or (electronic/ datato be
estimated paper) kept
(€)
B20 P_HNO3,y,ll Production tHNO; Measured Daily 100 % Electronic Crediting
reports period + 2
Plant output of HN@ yrs
B21 QI_N20,y,lll tN,O Calculated Daily 100 % Electronic Crediting
period + 2
Quantity of NO at yrs
inlet of destruction
facility
B22 CI_N20O,L,1I Non-dispersive | tN,O/n?* Measured | Daily 100 % Electronic Crediting | Plausibility Check
infrared continuous period + 2 | by Gas
N,O concentration at| photometry yrs Chromatography
N,O destruction analyser. analysis.

facility inlet
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B23 T_g,hist,ll Production °C Measured / | Once 100 % Electronic Crediting
reports / calculated period + 2
Historical opera-ting | manufacturer’s yrs
temperature range of| specification
the ammonia
oxidation reactor
B24 P_g,hist,llI Production Pa Measured / | Once 100 % Electronic Crediting
reports / calculated period + 2
Historical operating | manufacturer’s yrs
pressure range of the| specifications
ammonia oxidation
reactor
B25 T g, Measuring °C Measured Continuous 100 % Electronic Crediting
device period + 2
Actual operating yrs
temperature ammonia
oxidation reactor
B26 P_g.lll Measuring Pa Measured Continuoys 100 % Electronic Crediting
device period + 2
Actual operating yrs
pressure ammonia
oxidation reactor
B27 G_sup,lll Supplier’s - Crediting
information period + 2
Supplier of the yrs
ammonia oxidation
catalyst
B28 G_com,lll Annual reports, | % Date of 100 % Electronic Crediting
supplier’s changing period + 2
Composition of the | information gauze yrs
ammonia oxidation compositio
catalyst n
B29 G_sup,hist,llI Annual reports, | - Once 100 % Electronic Crediting
supplier’s period + 2
Historical supplier of | information yrs

ammonia oxidation

catalyst
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B30 G_com,hist,llI Supplier’s % Date of 100 % Electronic Crediting
information start of use period + 2
Historical of catalyst yrs
composition of the
ammonia oxidation
catalyst
B31 SE_N20,llI Monitoring tN,O/t Calculated Yearly 100 % Electronic Crediting
reports HNO; period + 2
N,O emission rate pef yrs
ton of nitric acid
B32 A_OR;hist,lIl Production tNHs/day | Measured /| Once 100 % Electronic Crediting
reports / calculated period + 2
Max. historical manufacturer’s yrs
ammonia flow rate to | specifications /
the ammonia literature
oxidation reactor
B33 A OR,d,ll Measuring tNHs/day | Measured Continuoys 100 % Electronic Crediting
device period + 2
Actual ammonia flow yrs
rate to the ammonia
oxidation reactor

Hu-Chemsl1V:

ID number | Data Variable Source of data | Dataunit | Measured Recording | Proportion How will the | For how Comment
(m), frequency | of datatobe | databe long is
calculated monitored archived? achieved
(c) or (electronic/ datato be
estimated paper) kept
(€

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02

CDM - Executive Board

B34 P_HNO3,y,IV Production tHNO; Measured Daily 100 % Electronic Crediting
reports period + 2
Plant output of HNQ yrs
B35 QI_N20,y,IV tN,O Calculated Daily 100 % Electronic Crediting
period + 2
Quantity of NO at yrs
inlet of destruction
facility
B36 CI_N20O,l,IV Non-dispersive | tN,O/n’ Measured | Daily 100 % Electronic Crediting | Plausibility Check
infrared continuous period + 2 | by Gas
N,O concentration at| photometry yrs Chromatography
N,O destruction analyser. analysis.
facility inlet
B37 P_HNO3,hist,IV Manufacturer’s | t Measured / | Once 100 % Electronic Crediting
specifications calculated period + 2
Design capacity yrs
B38 T_g,hist, IV Production °Cc Measured / | Once 100 % Electronic Crediting
reports / calculated period + 2
Historical opera-ting | manufacturer’s yrs
temperature range of| specification
the ammonia
oxidation reactor
B39 P_g,hist, IV Production Pa Measured / | Once 100 % Electronic Crediting
reports / calculated period + 2
Historical operating | manufacturer’s yrs
pressure range of the| specifications
ammonia oxidation
reactor
B40 T g,IV Measuring °C Measured Continuous 100 % Electronic Creditin
device period + 2
Actual operating yrs

temperature ammonia

A

oxidation reactor
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B41 P_g,lVv Measuring Pa Measured Continuoys 100 % Electronic Crediting
device period + 2
Actual operating yrs
pressure ammonia
oxidation reactor
B42 G_sup,lVvV Supplier’s - Crediting
information period + 2
Supplier of the yrs
ammonia oxidation
catalyst
B43 G_com,lV Annual reports, | % Date of 100 % Electronic Crediting
supplier’s changing period + 2
Composition of the | information gauze yrs
ammonia oxidation compositio
catalyst n
B44 G_sup,hist,IV Annual reports, | - Once 100 % Electronic Crediting
supplier’s period + 2
Historical supplier of | information yrs
ammonia oxidation
catalyst
B45 G_com,hist,IV Supplier’s % Date of 100 % Electronic Crediting
information start of use period + 2
Historical of catalyst yrs
composition of the
ammonia oxidation
catalyst
B46 SE_N20,IV Monitoring tN,O/t Calculated Yearly 100 % Electronic Crediting
reports HNO; period + 2
N,O emission rate pef yrs
ton of nitric acid
B47 A_OR;hist, IV Production tNHs/day | Measured /| Once 100 % Electronic Crediting
reports / calculated period + 2
Max. historical manufacturer’s yrs
ammonia flow rate to | specifications /
the ammonia literature
oxidation reactor
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B48

A_OR,d,IV

Actual ammonia flow
rate to the ammonia
oxidation reactor

Measuring
device

tNHs/day

Measured

Continuou

S

100 %

Electronic Crediting
period + 2
yrs

D.2.1.4. Description of formulae used to estimate baseline emissions (for each gas, sour ce, formulae/algorithm, emissions units of CO, equ.) |

Baseline emissions of the project activity are deieed based on the quantity ob@ emitted in the baseline scenario, taking natiaeglulations,
production levels and operating conditions intosidaration. The quantity of & is determined based on the measurement of jfealthe inlet of the
N,O destruction facility (EnviNO%System), which results in a conservative estimmatibbaseline emissions.

The NO baseline emissions monitoring equipment will rmeag1) the tail gas volume flow rate (temperatanel pressure are also measured and the
volume flow rate is automatically adjusted to stmdtemperature and pressure), (2) th® Moncentration at the inlet of the EnviNGRystem, (3) the
output of nitric acid and (4) the operating corahis of the ammonia oxidation reactor (temperatpressure, ammonia flow rate). The amount gDN
baseline emissions can then directly be calculednultiplying the tail gas volume flow rate andethhbO concentration or if the actual operating
parameters and pressure are outside the rangenitigel operating parameters by applying consergalefault values. The baseline emissions aredunit
to the historical production levels of the existimtyic acid plant.

Baseline Emissions
Baseline emissions are given by the following eigmat

BE_y = BE_y,ll + BE_y,lll + BE_y,IV = BE_N20 x G® N20
BE_N20 = BE_N20,Il + BE_N20, Il + BE_N20,IV

where:
BE vy
BE_y,ll
BE_y,llI
BE_y,IV
BE_N20.y

Baseline emissions in year y (&P
Baseline emissions Hu-Chems Il in yearG{e)

Baseline emissions Hu-Chems Ill in yedt@O.e)
Baseline emissions Hu-Chems IV in yearG@te)
Baseline emissions of®lin year y (tNO)
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GWP_N20 Global warming potential ot® = 310

BE_N20,lI Baseline emissions ob® in year y at Hu-Chems Il (t#Q)

BE_N20,l1I Baseline emissions of,® in year y at Hu-Chems Il (4®)

BE_NZ20,IV Baseline emissions o0& in year y at Hu-Chems IV (H9)

The following equations have to be applied for Hue@s Il, Hu-Chems Il and Hu-Chems IV

Depending on the implementation of regulations e® Emissions and the character of the regulatiosellme NO emissions (Bko,) are calculated as shown
below:

Case 1: The most plausible baseline scenario is that 5 Would be abated in the absence of the projeititgati.e. no secondary or tertiary reductions swas
and no NSCR DeNgQunit would be installed).

BE_N20,y = QI_N20,y (42)
where:

BE_N20.y Baseline emissions of®lin year y (tNO)

QI_N20.y Quantity of MO supplied to the destruction facility in year M{D)

The quantity of NO supplied to the PO destruction facility (DF) is calculated basedcontinuous measurement of the tail gas volume fle and the pO
concentration at the inlet of the® destruction facility. Therefore the quantity b&tN\N.O at the inlet is given by:

n

QI_N20,y =Y F _TG,ix CI_N20,ix M_i 43)
I

where:

QI_N20,y Quantity of MO emissions at the inlet of the destruction facitityear y (tNO)

F TG, Volume flow rate at the inlet of the destian facility during interval i (nfh)

Cl_N20,i N,O concentration at destruction facility inlet dyyiimterval i (tNO/nT)

M_i Length of measuring interval i (h)

i Interval

n Number of intervals during the year
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Baseline emissions are limited to the design céypatihe existing nitric acid plant. If the actyabduction of nitric acid (Ros,) exceeds the design capacity
(Puno3,may then emissions related to the production abaxgPh.xWill neither be claimed for the baseline nor floe project scenario.

If, P_HNOS3,y > P_HNO3,max (44)
then

BE_N20,y = SE_N20,y x P_HNO3,max (45)
where:

BE_N20.y Baseline emissions of®lin year y (tNO)

SE_N20.y Specific BD emissions per output nitric acid in year yIMHNOs)

P_HNO3,max Design capacity (tHNO

The specific NO emissions per unit of output nitric acid is defiras:

SE_N20,y = QI_N20,y/P_HNO3,y (46)
where:

SE_N20.y Specific B0 emissions per output nitric acid in year yAIMHNOy)

QI_N20,y Quantity of MO emissions at the inlet of the destruction facitityear y (tNO)
P_HNO3,y Production of nitric acid in year y (tH§O

Case 2: Legal regulations for pD are implemented:

In case national regulations concerningdNemissions are implemented during the creditingpdethe impact on baseline® emissions is considered without any
delay by adjusting the measuregNemissions at the time the regulation has to Ipdeimented. Depending on the character of the régnlthe adjustment is done
as shown below:

Case 2.1: Regulation setting of a threshold for an absodutantity of NO emissions per nitric acid plant over a given tjpaeod:
Baseline NO emissions are limited by the absolute quantitii£d emissions given by the regulation. If the meadiaseline BO emissions are exceeding the
regulatory limit, then measured baselingDNemissions are substituted by the regulatory limit

This leads to the following condition:

If,

QI_N20,y > QR_N20,y (47)
then,

BE_N20,y = QR_N20,y (48)
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else,

BE_N20,y = min of [QI_N20,y ,SE_N20,y x P_HNO3xha (49)

where:

QI_N20,y Quantity of DO emissions at the inlet of the destruction facilityear y (tNO)

QR_N20,y Regulatory limit of PO emissions in year y (#0)

BE_N20.y Baseline emissions of@ in year y (tNO)

SE_N20.y Specific PO emissions per output nitric acid in year yIMHNOs)

P_HNO3,y Production of nitric acid in year y (tH§O

The quantity of NO emissions at the inlet of the®! destruction facility (DF) is calculated basedcontinuous measurement of the tail gas volume fie and
the NO concentration at the inlet of the®l destruction facility (see equation 11).
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Case 2.2: Regulation setting of a threshold for specifigdN\Nemissions per unit of product:
This leads to the following condition:

If,

SE_N20,y > RSE_N20 (50)
then,

BE_N20,y = min of [RSE_N20 x P_HNO3,y, SE_N2®J HNO3,max] (52)
else,

BE_N20,y = min of [QI_N20,y ,SE_N20,y x P_HNO3xha (52)
where:

SE_N20.y Specific pD emissions per output nitric acid in year yAIMHNOs)

RSE_N20 Regulatory limit of }D emissions per output nitric acid gDItHNGOs)

BE_N20.y Baseline emissions of®lin year y (tNO)

P_HNO3,y Production of nitric acid in year y (tH)O

QI_N20,y Quantity of MO emissions at the inlet of the destruction facilityear y (tNO)

The specific MO emissions per unit of output nitric acid are defi as:

SE_N20,y = QI_N20,y/P_HNO3,y (53)
where:

SE_N20.y Specific B0 emissions per output nitric acid in year yAIMHNOy)

QI_N20,y Quantity of MO emissions at the inlet of the destruction facitityear y (tNO)
P_HNO3,y Production of nitric acid in year y (tH§O

The quantity of NO emissions at the inlet of the®! destruction facility is calculated based on ammtius measurement of the tail gas volume flowaatethe NO
concentration at the inlet of the® destruction facility (see equation 11).
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Case 2.3: Regulation setting of a threshold fog®lconcentration in the tail gas
This leads to the following condition:

If,
C_N20,y > CR_N20 (54)
then
n
BE_N20,y =YC_N20,i x [F_TG,i x M_i] (55)

where C_N20,iis min [C_N20,y, CR_N20, and {(SE_Ng®P_HNO3,max)/(sum(F_TG,I*M _i)}]

else,

BE_N20,y = QI_N20,y (56)
where:

C_N20,i NO concentration at destruction facility inlet digiimterval i (tNO/m°)
CR_N20,i Regulatory limit for specific &0 concentration during interval | (§9/m°)
BE_N20.y Baseline emissions of®lin year y (tNO)

F TG, Volume flow rate of tail gas at destructfasility during interval i (n¥h)

M_i Length of measuring interval i (h)

i Interval

n Number of intervals during the year

QI_N20,y Quantity of MO emissions at the inlet of the destruction facilityear y (tNO)

The quantity of NO emissions at the inlet of the®l destruction facility is calculated based on cwniius measurement of the tail gas volume flowaatethe NO
concentration at the inlet of the® destruction facility (see equation 11).

Change in NQor N,O regulations will automatically cause a re-assess$mof the baseline scenario.
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Procedures used to determine the per mitted oper ating conditions of the nitric acid plants:

In order to avoid that the operation of the nited production plant is manipulated in a way wréase the DD generation, thereby increasing the CERs, the
following procedures relating to the operating tenapure and pressure and the use of ammonia axideditalysts is applied.

1. Operating temperature and pressure of the ananmxation reactors (AOR) Hu-Chems 11, Il and IV

If the actual average daily operating temperatarggessures in the ammonia oxidation reactogsuitl B) are outside a “permitted range” of operating
temperatures and pressuregffand B sy, the baseline emissions are calculated for theeetive time period based on lower value betwagthé conservative
IPCC default values of 4.05 kg,@/ton nitric acid, (b) Sk, and (c) any related value as a result of legallegipns (e.9. RSko,y).

Required monitoring parameters:

T gd Actual operating temperature AOR on day@) (°

P_gd Actual operating pressure AOR on day d (Pa)

T_g,hist Historical operating temperature rangeRACC)

P_g,hist Historical operating pressure range AP&) (

The Hu-Chems nitric acid plants II, Il and 1V aquipped with three ammonia oxidation reactors. AADRu-Chems Il and Hu-Chems Il are identical. Dasize

temperature in each burner is continuously meadwyddo sensors in each AOR. Theoretically bothgerature sensors in one AOR should show the salme.va

In fact, the historical data show rather largeat#hces between the measured temperatures insidartie AOR. In the years 2003-2005 the differeeteden the
indicated temperature in e.g. Hu-Chems IV (Sens@24TI4116A; Sensor 2: 324TI4116C) was about 20kwer measuring range and about 10K in the higher
measuring range, with sensor 2 apparently beinigehnigrhese differences are technically impossibteare most likely to be attributable to loss dilration or to
deterioration of the thermoelements over times itary unlikely that the indicated temperaturesespond to the true gauze temperatures.

Since the gauze temperatures are important paresrietéhe operation of the nitric acid plants, Hoe@s will either change the thermoelements in tldRAor
calibrate them prior to the starting date of thejgut activity (during the shutdown for project ilmentation), to obtain more accurate gauze tertpera
measurements.

After the calibration or exchange of the thermoaeta the historical operating temperatures will betdirectly related to the new, measured valuesars
interpretation and definition of normal range oeogiion based on the values of the recalibratedtanged temperature elements will be uncertagven wrong.
Therefore the permitted operating range of tempegain the ammonia oxidation reactor is based ennibrmal range of operating conditions for the amiao
oxidation reactors according to Uhde’s operatinguadfor the Hu-Chems nitric acid plants.
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Therefore the permitted range of operation tempegas determined by

T _g,hist,l1 880°C to 910°C from the operating manual providedhe technology provider Unhde
T_g,hist,I11 880°C to 910°C from the operating manual providgdhe technology provider Uhde
T_g,hist,IV 860°C to 910°C from the operating manual providedhe technology provider Uhde

The operating pressure is continuously measurgatdssure transmitter in the air compressor disehling. In fact historical data are available foe Hu-Chems
nitric acid plants, but due to loss of calibratmmpossible deterioration of the measuring devines time it is very unlikely that the indicatedepsures correspond
to the true gauze pressures.

Since also the gauze pressure is an important gdeanm the operation of the nitric acid plants,-Elbems will either change the pressure measuringet or
calibrate them prior to the starting date of thgjgmt activity (during the shutdown for project ilamentation), to obtain more accurate pressure uneEnts.
After the calibration or exchange of the pressueasnrement devices the historical operating presswill not be directly related to the new, meaduwralues, so
an interpretation and definition of normal rangeopération based on the values of the recalibratedthanged pressure elements will be incorreatr&fbre the
permitted operating range of pressure is basedonal operating conditions for the ammonia oxidatieactors according to Uhde’s operating manualiferHu-
Chems nitric acid plants Il, Ill and V.

The effect of pressure in the ammonia oxidatioalgat on NO generation in ammonia oxidation on gauzes:
Lower pressure in the burner leads to lower foromatif N;O. This can be concluded from the following. Thieeff of pressure on the amount ofNformed in the
ammonia oxidation reactor is well-known and is thason for monitoring this and other operating peters that may influence,@ formation according to
AMO0028 and applying a conservative default value fffarameter goes out of range.
e Kongshaug (1998)states, for example, that the@concentration in nitric acid tail gases rangesifiabout 700 — 1300 ppm (corresponding to 4.41o0 8.
kg N,O /t HNG; ) and goes on to say in the next sentence thagdning the pressure slightly increasg® Emission.
e Further support for the effect of pressure a®@Njeneration is provided by the IPCC Guidelinese@iNO generation factors kg4 / t HNG;] clearly
demonstrate that higher pressure in the burneslealigher formation of pO.
e Hand in hand with reduced,@ generation at lower pressures goes an increaaminonia burner efficiency. That is, the proportanthe ammonia
entering the burner which is converted to nitriédex(NO) increases as the pressure is reduced.ikiscumented, for example, by Keleti (198Bhe
ammonia conversion efficiency ranges from 94%-96%d0.5 bar burners up to 97%-98% for atmosphegsgure burners.

®> Kongshaug (1998): Energy Consumption and GreemhGas Emissions in Fertilizer Production. Kongsh&igFA Technical Conference, Marrakech, Moroct@98.
Available from the International Fertilizer Indus#ssociation at <http://www.fertilizer.org/ifa/plicat/pdf/1998 biblio_65.pdf>

® Keleti (1985): Nitric Acid and Fertilizer Nitrat&sCornelius Keleti (Ed.), p.67, Marcel Dek-ker Inblew York, 1985 ISBN,0-8247-7332-2
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e The effect is also illustrated in Ullmann (199a&h page 298, which shows ammonia conversion effisi (to NO) as a function of gauze temperature for
pressures of 1 bar abs and 4 bar abs. The convexfficiency is 2-3% points lower at 4 bar thar &tar.

It is therefore obvious to conclude that if thermrrpressure is lower the amount gfCNgenerated will decrease and the upper limit ofmgeed operating pressure
is the deciding factor in order to avoid gaming.

The permitted operating range of pressure is basatbrmal operating conditions for the ammonia ati@h reactors according to Uhde’s operating mafarahe
Hu-Chems nitric acid plants II, lll and V.

P_g,hist,lI 5.0 barg to 9.8 barg from the operating manualigesl by the technology provider Uhde.
P_g,hist,l11 5.0 barg to 9.8 barg from the operating manualigen by the technology provider Uhde.
P_ghist, 1V 2.2 barg to 4.4 barg from the operating manualigenl by the technology provider Uhde.

If the permissible operating limit recommended ihdd’'s operating manual is exceeded for either teatpee or pressure, the baselingONemissions for the
relevant period are capped at the conservativé tévie05 kgNO/tHNQs.

2. Composition of ammonia oxidation catalysts He@k Il, 1ll and 1V:
Hu-Chems is allowed to use compositions of ammoridation catalysts that are common practice inréfgon or have been used in the nitric acid ptaming the
last three years without limitation of,@ baseline emissions.

In case Hu-Chems wishes to change to a compogsitidrused during the last three years, but is compractice in the region and supplied by a reputable
manufacturer, or if it corresponds to a compositioat is reported as being in use in the relevibmtature, the plant operator is allowed to usesdé¢ha@mmonia
oxidation catalysts without limitation of J® baseline emissions.

In case Hu-Chems changes the composition of amnmxiiation catalysts and the composition is not wmm practice in the region and not reported asgoin
use in the relevant literature, the project applideas to demonstrate (either by economic or aithgmments) that the choice of the new compositiar iased on
considerations other than an attempt to increasedte of NO production. If the project applicant can dematstrappropriate and verifiable reasons, the plant
operator is allowed to use new ammonia oxidatidalgsts without limitation of MO baseline emissions.

" Ullmann (1991): Ullmann’s Encyclopedia of InduatrChemistry, 5th Ed. Vol. A17, Naphthalene to Nsael Technology, p.315 VCH Verlagsgesell-schaft mbH,
Weinheim, Germany, (1991), ISBN 3-527-20117-3
This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



\{@ PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02
Y

CDM - Executive Board page 65

The first composition of ammonia oxidation catalysed during the crediting period shall be of thme kind of catalyst composition already in operain the
specific nitric acid plant. This is to avoid gamiaigthe beginning of the project activity.

In case Hu-Chems changes the composition of amnmmiation catalysts and the composition is not wmm practice in the region and not reported asgomin
use in the relevant literature, and the projeclieapt cannot demonstrate appropriate and vergiabasons for this, baseline emissions are limdegtle maximum
specific NO emissions of previous periods §tHNGO;), documented in the verified monitoring reports.

Required monitoring parameters:

G_sup Supplier of the ammonia oxidation catalyst

G_sup,hist Historical supplier of the ammonia afioin catalyst
G_com Composition of the ammonia oxidation catalys
G_com,hist Historical composition of the ammomé&ation catalyst
SE_N20.y Specific pD emissions per ton HNGn year y (tNO/tHNGs)

The specification for catalyst gauzes at Hu-Cheitng mcid plants is:
= Hu-Chems Il and lll: 90% Platinum, 5% Rhodium afd Balladium manufactured by the reputable manufexgiwmicore and/or Johnson Matthey;
= Hu-Chems IV: 95% Platinum, 5% Rhodium and/or 92%tiRum, 8% Rhodium manufactured by the reputablaufseturers Umicore and/or Johnson
Matthey.

It is Hu-Chems intention to continue using a comnznmonia oxidation catalyst produced by a reputabdeufacturer during the crediting period. The

composition of the ammonia oxidation catalysts éoused for the first campaign after project stalitlve of the same kind of catalyst compositionsalisady in
operation in Hu-Chems nitric acid plants.
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3. Ammonia flow rate to the ammonia oxidation react

If the actual daily ammonia flow rate exceeds thgpér) limit on maximum historical daily permittachmonia flow rate, the baseline emissions fordbpisrating
day are calculated based on the conservative |RgE&uld values and are limited by the legal regafei The upper limit on ammonia flow is determibgdglant
specific historical operating data n the maximurnfydaverage ammonia flow.

Required monitoring parameters on daily basis:

A _OR/d Actual ammonia input to oxidation reactdtHs/day)

A_OR,hist Maximum historical ammonia input to cxiidn reactor (tNklday)

Analysis of the historical data for the years 2@005 for Hu-Chems I, Ill and 2003-2005 for Hu-Cheeld documents the maximum ammonia input to the
ammonia oxidation reactor of Hu-Chems I, 11l aMd |

A_ORhist,/l  91.82tNHy/day
A_ORhist,IIl  92.57tNHy/day
A_ORhist,IV 355.50tNHy/day

If the daily ammonia input to the oxidation react@ceeds the limit on permissible ammonia inpusebae NO emissions are capped at conservative IPCC default
values.
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ID number Data Source of Data | Measured (m),| Recording| Proportion| How will the data Comment
(Please use| variable data unit calculated (c),| frequency | of datato be archived?
numbers to estimated (e), be (electronic/
ease Cross- monitored paper)
referencing
to table
D.3)

D.2.2.2. Description of formulae used to calculate project emissions (for each gas, sour ce, formulae/algorithm, emissions units of
CO; equ.):

Not applicable, Option 1 is chosen.
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project activity
ID number | Data Source of Measured (m), | Recording | Proportion| How will the data| Comment
. Data .
(Please usg variable | data . calculated (c) | frequency | of datato | be archived?
unit . :
numbers to or estimated (e) be (electronic/
ease Cross-| monitored | paper)
referencing
to table
D.3)

At the nitric acid plants Hu-Chems I, 1ll and IViergy converters (tail gas turbines) are instadliethe end of the pipe. The installation of th©N

destruction facilities will therefore not resultsignificant additional energy consumption andeakhge is expected. Therefore no monitoring meshais
being suggested.
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emissions units of CO, equ.)

The emission reduction (ER_y) by the project agtidiuring a given yeay is the difference between the baseline emissio&s yBand project emissions (PE_y), as
follows:

ER y=BE y—-PE y—-LE y (57
where:

ER y emissions reductions of the project actiditying the yeay (tCO,e)

BE_y baseline emissions during the year y €O

PE_ vy project emissions during the year y (1€0O

LE vy leakage emissions in year y (1D
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D.3. Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored

Data

(Indicate table and
ID number e.g. 3.-1.;
3.2))

Uncertainty level of data
(High/Medium/Low)

Explain QA/QC procedures planned for these datahyrsuch procedures are not necessary.

B.1, B20, B34

Low

Meters used to measure the ratiid production are already installed at Hu-Chelipdll, IV and are integrated
in Hu-Chems quality management system (ISO 9002) calculation of nitric acid production considene
daily average concentration and density.

Check at the beginning of the project:

The nitric acid flow meter and the density metdf g checked by Hu-Chems instrumentation
technician to ensure it is operating in accordamgth the manufactures’ instructions.

Regular check during the project lifetime:

Maintenance and checking are carried out as spatifiy manufacturer. All work carried out will be
documented.

The acid density and concentration is measuredegular basis by Hu-Chems laboratory and
compared with any online measurements. If the deitbity / concentration measurement is made by
means of a portable device the portable device etcompared with laboratory results, or calibte
at supplier-specified intervals. All observations & be recorded. If deviations are found appratwi
remedial action is to be taken.

Hu-Chems will also contact plausibility checks oregular basis based on the ammonia nitrogen
balance of the plant. The input of ammonia nitrogetihhe ammonia flow to the ammonia oxidation
reactor. The outputs are,M at the inlet of the O destruction facility and N(at the inlet of the pO
destruction facility. The major output is producic An assumption must be made about the amour
ammonia nitrogen converted to elemental nitrogen Before carrying out a plausibility check of this
kind, the nitric acid plant should be operated ahstant conditions for several hours to minimise th
effects of tower sump pumpout and time delays leettyee ammonia oxidation reactor and the produ
nitric acid.

t of

QA/QC program will be integrated in Hu-Chems mamaggt systems ISO 9002 and ISO 14001.
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B.10, B25, B38 Low
B11, B26, B41

The actual temperature and pressure at the amaaxidation catalyst will be measured with theeady
installed or exchanged measuring devices (see hekdter temperature measurement maintenance asiihge
regime the following accuracies are expected:

Temperature Hu-Chems Il: 322-TR-2-115 and 322-T2A9-6 (Degree of accuracy about +/- 0.1 %)
Temperature Hu-Chems IlI: 323-TR-3-115 and 323-T8ABL6 (Degree of accuracy about +/- 0.1 %)
Temperature Hu-Chems 1V: 324-T1-4-106A and 324-1B8C (Degree of accuracy about +/- 0.1 %)

Pressure Hu-Chems II: 322-PRAH-2-304 (Degree ofieancy about +/- 0.1%)
Pressure Hu-Chems llI: 323-PRAH-3-304 (Degree aiusacy about +/- 0.1%)
Pressure Hu-Chems 1V: 324-PI-305A and 305B (Degfesccuracy about +/- 0.1%)

Check at the beginning of the project:
e Temperature measurement devices will be testeithratdd and if required exchanged to ensure it is
operating in accordance with the manufactures'rnstions.
e Pressure measurement device will be tested, caédrand if required exchanged to ensure it is
operating in accordance with the manufactures'rnstions.

Regular check during the project lifetime:

e Maintenance and testing are carried out as spetifig manufacturer. All work carried out will be
documented.

Temperature and pressure sensors, transmitters@carding devices will be subject to a regular manance
and testing regime according to manufacturer instian — unless it is seen from recorded data thatreadings
are abnormal.
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P.8, P22, P36

Low

The tail gas flows are measusedding venturi tubes, which are designed and neatufed in accordance with
ISO 5167-4:2003. The venturi tubes are of roughdeelsheet iron type with annular pressure tappingnebers.
Differential pressure is measured with two (redumdlaifferential pressure transmitters. For calctitan of the
volume flow rate at standard conditions or (withtolum molecular weight) the mass flow, the systesgispped
with two (redundant) pressure transmitters and fremlundant) temperature measurements.

The uncertainty of the mass flow measurement wittvénturi tube is to be calculated with the forangilven in
ISO 5167-1:2003, chapter 8.2.2. Numerical evaluatbthe formula given in ISO 5167 results in alot
uncertainty of the flow measurement of about 2 ¥hefactual value. Details are described in the Kmng
Plan.

Standard Conditions:
Temperature: 273.15K
Pressure: 1013.25 hPa

Flow meter and associated transmitter and recodiagices will be subject to maintenance and testiggme to
ensure accuracy (according to manufacturer instar).

N
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P9, P23, P37
B3, B22, B36

Low

Hu-Chems ILI1,IV:

In the feed of the EnviNOx®- system, the concdatratof nitrous oxide (}0), nitric oxide (NO) and nitrogen
dioxide (NQ) are analysed continuously. Analysis is done liyguson-dispersive infrared photometry in a
combined analyser device. Sample handling inclydegisions for pressure reduction, separation cfideal
solids, sample flow adjustment, and supply withdgases. The analyser is, as far as technicallysides,
corrected for any applicable cross sensitivity.

In the effluent of the EnviNOx®- system, the cotragans of nitrous oxide (}D), nitric oxide (NO) plus
nitrogen dioxide (Ng) are analysed continuously. Analysis is done lxyguson-dispersive infrared photometry
for N,O and chemoluminescence for NO and,N&ample handling includes provisions for pressertiction,
separation of residual solids, sample flow adjusttmand supply with test gases. The analyserseeréar as
technically possible, corrected for any applicabtess sensitivity.

The manufacturer specifies a relative accuracy & of the measuring range, assuming that zero pad s
adjustment is performed regularly as requestechiitruiment documentation. This accuracy refers ¢oathplied
calibration standard, which again has an uncertgirBest commercially available test gases for catibn have
an uncertainty of 1 %. So, using the gaussian laer@r propagation, the accuracy of the analysisrd.41%.

Both NO concentration measurement devices will be sulbjextgular maintenance and testing regime to eas
accuracy.

P10, P24, P38

Low

Time stamps are generated by & €&tk module.

P13, P27
B19, B33, B48

Low

The propane used as reducing agent will be oredsby standard flow meters manufactured by. Ffow
converted to standard conditions based on tempezaind pressure measurement.

Flow meter: Degree of accuracy: +/- 1.6% of adpdstange
Temperature: Degree of accuracy: +/- 0.1% of adpdstange
Pressure: Degree of accuracy: +/- 0.1% of adjustaxge

The actual ammonia flow to the ammonia oxidaticacter will be measured with the already installed
measuring devices. Flow is converted to standardlitmns based on temperature and pressure measumsm

All meters will be subject to regular maintenaneel desting regime once per year to ensure accuracy.
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D.4  Please describethe operational and management structurethat the project operator will implement in order to monitor emission reductions
and any |leakage effects, generated by the project activity

Hu-Chems will operate the EnviN®:8ystem and the measurement equipment. The conizarnlyeen operating the nitric acid plants plantesthe
commissioning of the plant and has sufficient aredl experienced staff to operate similar technaediike the existing DeNQunit) and is quite
experienced in calibrating and maintaining monitgrequipment.. The company is ISO 9002 and ISO 114@@ified and received the Korean safety and
health management system certificate (KGS18001 &A6i18001).

CARBON has concluded a contract with UHDE as weMth the provider of the measurement equipmené foontinuously supervision and maintenance
of the EnviNOX-System as well as the measurement equipmentsinafaany emergencies, such as failure of the BDxfNSystem or failure of the
measurement equipment, the technology provider @ndethe supplier of the measurement equipmenbwitivailable.

The supplier of the measurement equipment willycaut an on-site training course for operation arantenance of the measurement equipment prior to
the start of the crediting period. Contents ancc@dores are detailed in the manufacturer’'s docuatient Uhde will also carry out an on-site trainiiog
operation and maintenance of the EnviNOx® systeamtéhts and procedures are also detailed in theifi@etarer’'s documentation. For these purposes a
training protocol will be prepared.

The EnviNOX-System and the monitoring is designed for autanapieration, so that activities by operation pemsbrare not required during normal
operation. However, it is required to observe thistesn for possible failures, and to perform regliimaintenance activities on a regular basis. All
operational requirements are described the operatamuals for the EnviNGxSystem and the measurement equipment.

Malfunction of system components is indicated aaperator (Hu-Chems) console in the control rosmraalarm. Occurrence of such an alarm requires
the operator to immediately take measures to remigglyproblem. This is normally done by informing timstrument department, which is then deciding
whether the problem can be fixed immediately byrtbelves, or whether external support from manufactis required. In such a case it is importardadb
immediately in order to avoid loss of valuable dathe technology provider is also readily availatde electronic consultations. Detailed instruciam
how to proceed in such cases are given in manuttiuwdocumentation.
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D.5  Name of person/entity deter mining the monitoring_methodology:

(The following are not project participants)

Name Project Participant Yes/ No
CARBON Projektentwicklung GmbH NO

Ortsring 41

A-3485 Grunddorf

AUSTRIA

Tel. 443 2735 77 135
Fax. +43 2735 20 531

Gerald Dunkel
Ferdinand Heilig

Email: dunkel@carbon-austria.com
Email: heilig@carbon-austria.com
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Annex 4
MONITORING PLAN

The “Catalytic NO destruction project in the tail gas of three iitAcid Plants at Hu-Chems Fine
Chemical Corp.” employs the latest state of thenashitoring and control equipment that measures,
records and reports all key parameters to deterthem&HG emission reductions.

The Monitoring Plan describes the procedures féa dallection and auditing required for the project
order to determine and verify the emission redustiachieved by the project activity. Historical alat
required for the project monitoring are alreadynecollected and documented in this Project Design
Document. All remaining required data are autonadiiidransferred to the digital process controlteys
where they are displayed, evaluated, and storealuBtron includes calculation of flow rate at startdd
conditions and mass flow rates ofON The system also performs calculation of daillamgalues and
generates automated reports.

The monitoring methodology for the project is fultgtivity in compliance with the applied approved
monitoring methodology AM0028. The monitoring prdaees will be fully integrated in Hu-Chems
quality and environmental management system. Pleas® Hu-Chems is already 1ISO 9002 and I1SO
14001 certificated. All monitoring equipment wiletserviced, calibrated and maintained according to
the manufacturers’ instructions and internatiotahdards. Parameters to be monitored are desanbed
section D.

It is the responsibility of the Project DevelopardaProject Operator to ensure that required and
experienced capacity is available and that thegrajonal staffs participate in training to be dpato
operate the monitoring system properly. Initiairtiag will be provided to the staff before the pci
activity starts operation. It is also the respottisjbof the Project Developer and Project Operaior
organize and implement a quality management systatrensures the integrity of the data.

Monitoring equipment:

To permit the greenhouse gas emission reductitwe twalculated accurately, a direct measuremetteof t
quantity of tail gas flowing through the EnviNOx&actor is necessary. A venturi tube located
downstream of the reactor and designed and indtaltrording to the international standard ISO
5167:2003 Part 4 provides the required flow ratbe Tmeasurement is temperature and pressure
compensated.

As the tail gas flow rate is an important paraméeithe greenhouse gas emission reduction caloalat
several special measures have been taken to ghatitee indicated flow rate is accurate.

These are:

1. Before the venturi tube is installed the dimensiohshe venturi tube will be checked and
verified at the manufacturer’s factory.
2. The differential pressure, temperature and predsansmitters that provide the signals from

which the tail gas flow rate is calculated areafist in duplicate. This enables problems
with faulty transmitters to be identified at anlgatage and rectifying action taken.

3. Connections for independent measurement of theapyiprocess parameters during normal
operation are provided. Thus a thermowell and anection for a manometer are installed
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upstream of the venturi tube. The venturi tubetied with additional fittings for connecting
a differential pressure gauge.

Tail gas is drawn off continuously from upstreamtbé tail gas / ammonia / propane mixer and
downstream of the EnviNOx® reactor. The two analydeains are independent of one another but
located in a common instrument container. The catnadons of the components®, NGO (inlet and
outlet) are measured.

Measured data are stored and evaluated in a dgitakess control system, which also provides contro
functions for the EnviNOx®- system. Data storagmidtiple redundant and manipulation-proof.

Measurement of tail gas flow (Hu-Chems I, 1lI, tV)

The tail gas flow is measured by using a ventusefwhich is designed and manufactured in accormlanc
with 1ISO 5167-4:2003. The venturi tube is of rowgglded sheet iron type with annular pressure tappin
chambers. Differential pressure is measured with (vedundant) differential pressure transmitters. F
calculation of the volume flow rate at standarddibans or (with known molecular weight) the mass
flow, the system is equipped with two (redundamé&sgure transmitters and two (redundant) temperatur
measurements.

On-line analysis of tail gas feed (Hu-Chems I, INf):
In the feed of the EnviNOXx®- system, the concerdret of nitrous oxide (MD), nitric oxide (NO) and
nitrogen dioxide (N@ are analysed continuously.

N;O NO NG
ppm ppm ppm
Hu-Chems || 0 - 3000 0- 150 0- 100
Hu-Chems Il 0 - 3000 0- 150 0- 100
Hu-Chems IV 0 - 2000 0 - 400 0- 400

Analysis is done by using non-dispersive infrardtbtpmetry in a combined analyser device. The
analyzer will take readings at least at 1 minuterials. Readings of these raw data will be stoBeded

on the raw data average daily figures will be calmd, reported and stored at the data storagersyst
Sample handling includes provisions for pressudeicBon, separation of residual solids, sample flow
adjustment, and supply with test gases. The amalysas far as technically possible, correctedafoy
applicable cross sensitivity.

Plausibility is regularly checked by laboratory ma@ment of RO concentrations. Hu-Chems staff
regularly is taking samples from the sampling systeof the analysers and Hu-Chems laboratory is
analysing NO concentrations using Gas Chromatography, follgwthe respective 1SO Quality
Management Procedure.
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On-line analysis of tail gas effluent (Hu-Chemdlil, IV):
In the effluent of the EnviNOXx®- system, the corications of nitrous oxide (JD) and nitric oxide
(NO) plus nitrogen dioxide (N£)are analysed continuously.

N;O NO + NG
ppm ppm
Hu-Chems || 0- 200 0-20
Hu-Chems |l 0- 200 0-20
Hu-Chems IV 0- 100 0-50

Analysis is done by using non-dispersive infrarédtpmetry for NO and chemoluminescence for NO
and NQ. The analyzer will take readings continuouslyléaist at 1 minute intervals) with a lag time of
less than 200 seconds. Readings of these raw dihtewstored. Based on the raw data average daily
figures will be calculated, reported and storedhat data storage system. Sample handling includes
provisions for pressure reduction, separation sidieal solids, sample flow adjustment, and suppth w
test gases. The analysers are, as far as teclympeaible, corrected for any applicable crossiteitg.

Plausibility is regularly checked by laboratory ma@ment of RO concentrations. Hu-Chems staff
regularly is taking samples from the sampling systeof the analysers and Hu-Chems laboratory is
analysing NO concentrations using Gas Chromatography, follgwthe respective 1SO Quality
Management Procedure.

Actual production of Nitric Acid (Hu-Chems I, IlIV):

The actual nitric acid production is measured adiogr to the already installed instruments. The
instrument signals will be recorded in control r@ornd used to determine whether the nitric acid
production is within the historical designed capacRecorded nitric acid production data considers
concentration and density. Analysis is done byHbheChems laboratory three times a day.

Actual temperature and pressure of the ammonisatigid reactor (Hu-Chems I, Ill, IV):

Since the gauze temperatures and pressures aretamipparameters in the operation of the nitricaci
plant, Hu-Chems will either change the thermoelas@nthe burners / pressure measuring devices or
calibrate them prior to the starting date of thejgot activity (during the shutdown for project
implementation), to obtain more accurate gauze égatpre measurements.

The actual temperature and pressure of the amnaxdation reactor is monitored using the calibrated
existing (or exchanged) instruments in the nitddalants Hu-Chems Il, lll, IV. The instrument sajs

will be recorded in the control rooms and used éednine whether the nitric acid plant is being
operated within the normal range of operation {dsis).

Actual ammonia input to the ammonia oxidation rea@u-Chems I, Ill, 1V):

The actual ammonia flow to the ammonia oxidaticacter is monitored using the existing instruments i
the nitric acid plants Hu-Chems II, lll and IV. Thestrument signals will be recorded in the control
rooms and used to determine whether the nitric pladt is being operated within the normal range of
operation (daily basis). Ammonia flow is convertedstandard conditions based on temperature and
pressure measurement.
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Composition of the ammonia oxidation catalyst (Hwe@s I, I11, IV):

The composition of the ammonia oxidation catalydt tbe monitored according to catalyst supplier
information.

Propane input (Hu-Chems I, lll):
The propane used as reducing agent will be meadwestandard flow meters. Flow is converted to
standard conditions based on temperature and peasgasurements.

Data acquisition and storage Hu-Chemsl||, I11, 1V:

The measured values are transferred to a digitalgsss control system (Delta V, M/s. Emerson Process
Management), where they are displayed, evaluateti seored. Evaluation includes calculation of flow
rate at standard conditions and mass flow ratdd,06f The system also performs calculation of daily
mean values and generates reports. Data storageviodata as well as for evaluated data is done
automatically on a computer network which is dikeconnected to the process control system. Data
storage is designed redundantly on two separatpu@ns, located at different locations, each eqdpp
with a redundant array of hard disks. Network catioas are redundant fibre optic links. The sof@var
for data storage is designed in a way that manijpmeof data is excluded, and that any change of
configuration is recorded. Time stamps are genétayea GPS clock.

Instrument Container, DCS and data logging:

The instrument containers house the analyserss pathe sample handling system, and the contmoller
of the DCS (three containers, one for each nitcid @lant). Data logging is carried out with redand
storage on two computers. It controls the EnviNOg®stem, generates alarm and trip signals as
necessary and logs all process data in the EnviN€ystem area and, in addition, selected operating
data from the nitric acid plants, as required by thlevant CDM methodology AM0028. These are
mainly the operating parameters of the ammoniaatiad burners.

Operation of the Monitoring system:

The system is designed for automatic operatiothabactivities by operation personnel are not iregu
during normal operation. However, it is requireddioserve the system for possible failures, and to
perform required maintenance activities on a ragogais.

Training:

As mentioned above the proposed project activigp ahcludes training course for operation of the
EnviNOx® system and also for accurate monitoringsIHu-Chems responsibility to ensure that the
required capacity and internal training is madeilalbe to assigned staff, to enable them to unéterta
the tasks required by the project operation anditmang. All staff involved in any procedures witie
trained before the start of the crediting period.
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The supplier of the measurement equipment willycaut an on-site training course for operation and
maintenance of the measurement equipment prioh¢ostart of the crediting period. Contents and
procedures of the training are detailed in the ajiey manual of the monitoring system. Uhde witical
carry out an on-site training for operation andntenance of the EnviNOx® system. For these purposes
a training protocol will be prepared.

Troubleshooting procedures:

Malfunction of system components is indicated anaperator console in the control room as an alarm.
The occurrence of such an alarm requires the apetatimmediately take measures to remedy the
problem. This is normally done by informing thetmsnent department, which then decides whether the
problem can be fixed immediately by themselveswbether external support from manufacturer is
required. In such a case it is important to act @diately in order to avoid loss of valuable datetdiled
instructions on how to proceed in such cases asngn the manufacturer's documentation.

The probability of downtime or malfunctions of theeasuring instruments and/or data storage is very
low. In those cases (data availability of raw d&ia certain day is less than 90%) the following
procedures should be applied:

e Concentration measurements: If the plant operador provide suitable operating parameters
(e.g. nitric acid production, ammonia flow to amnaaxidation gauzes) to demonstrate that the
plant is operating under normal conditions, thea déistimation of emission reduction will be
based on correlation methods, applying the paraméth the highest historical correlation to
the missing parameter (e.g. efficiency of the E@if system; the reactor inlet or outlet
temperature; the flow of JO reducing agent to the reactor). Historical datdh® last campaign
shall provide evidence on correlation.

e Flow measurements: If the plant operator can pewiditable operating parameters (e.g. nitric
acid production, ammonia flow to ammonia oxidatgauzes) to demonstrate that the plant is
operating under normal conditions and the plantratpe can demonstrate that the EnviNOXx
reactor bypass was closed, then the estimatiomidfseon reduction will be based on correlation
methods, applying the parameter with the highestbtical correlation to the missing parameter
(e.g. specific tail gas flow per nitric acid outpuHistorical data on the last campaign shall
provide evidence on correlation.

In such cases it is indispensable to act immediatedrder to avoid further loss of valuable data.

Adjustment, calibration and maintenance:

The analysers need an adjustment (‘calibration’aaegular basis (e.g. zero point: every 2 dayBjs T
adjustment procedure is done automatically, ancbeatniggered manually from the operating console o
automatically on a time basis.

Since adjustment is done with test gases, it iergtd that availability of test gases is ensurdd-
Chems instrument technician are responsible foratreelability of test gas. Stock of test gases wél
controlled regularly, and spare supply is made lald in proper time. Test gas consumption is
approximately one cylinder per year of each typespdn gas, and two cylinders per year of zero gas
(nitrogen 99.999 %). A detail specification for tharious test gases to be used will be availatmfr
analyser manufacturer.

A general revision of the system is advised to &dgomed once a year. Such a revision shall include
(but not be limited to) following activities:
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* Check of calibration and zero adjustment of allssure transmitters, readjustment where required
(as long as not required otherwise by manufacturer)
* Check of contamination of sample lines and implilses, cleaning if required.
» Check of correct function of analyser samplingtegn by applying test gas at the begin of the
sample lines.
Further activities may be requested by manufactoreither parties, also depending on results fresh t
run.

Internal control process:

Hu-Chems will perform a visual inspection of systema regular basis by the operating staff (e.geon
every week). Such an inspection can give indicatimm oncoming problems and allow to be prepared for
them.

Data export from the data storage is to be doneuaiBnupon operational requests, but at least @nce
month. Detailed instructions are given by the maoufrer.

Hu-Chems already conduct periodic plausibility dteebased on the ammonia nitrogen balance of the
plant. Such plausibility checks will be conductedl alocumented for nitric acid production during the
crediting period.

Internal review of project performance and calaafatof emission reductions will be executed by
CARBON CDM Korea with the support of Hu-Chems oregular basis (e.g. daily). Weekly reports will
be reviewed by CARBON Projektentwicklung GmbH. Natempliance with operational requirements
(e.g. temperature and pressure of ammonia oxida&antor) is fully integrated in the digital proses
control system.

Verification:
Quarterly verification will be executed for this ®Dproject.

Uncertainties of measur ement:

Analysers:The manufacturer specifies a relative accuracy @ of the measuring range, assuming that
zero and span adjustment is performed regularhg@sested in instrument documentation. The analysis
of N,O downstream of the EnviNOx®- reactor, in particut@quires a regular (e.g. every second day)
zero adjustment to achieve this accuracy.

This accuracy refers to the applied calibrationndéad, which again has an uncertainty. Best
commercially available test gases for calibratiawehan uncertainty of 1 %. So, using the gaussian |

of error propagation, the accuracy of the analysers

T o

C a g

whereda/a = uncertainty of analyser adglfg = uncertainty of test gas.
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Flow: The uncertainty of the mass flow measurement tghventuri tube is to be calculated with the
formula given in ISO 5167-1:2003, chapter 8.2.2:

2 2 4 \? 2 2 2 2
o, oC o€ 2p oD 2 od 1( oAp 1( op,
— == | —| + 7=+ =t t=|—
., C £ 1-p D 1-p8 d 4\ Ap 4\ p,
where
dC/C = uncertainty of discharge coefficient,
dele = uncertainty of expansion factor,
dD/D = uncertainty of tube entrance diameter,
dd/d = uncertainty of throat diameter,
SAp/Ap = uncertainty of differential pressure,
dpl/ pl = uncertainty density.
B = ratio of diameters

The uncertainty of the mass flamgm/gm is mainly governed by the te&@/C, which is to be assumed
to be 2 % according to ISO 5167-4:2003, chapterdB gnce the Reynolds number, at which the venturi
tube is operated, is above 2x106.

The other factors contribute only little. Numerigtaluation of the formula above results in a total
uncertainty of the flow measurement of ab®06% of the actual value.

The amount of BD and NQ which is destructed by the EnviNOX® - system ik@lated by subtracting
the mass flows of the respective components doeastrof the reactor from those upstream. The mass
flows themselves are obtained by multiplying theameed concentration with the tail gas flow rate
(described in more detail in the operating manual).

Since concentration and flow rate are independanfbles, the total uncertainty of these destractio
rates is to be calculated by using the gaussiarofaror propagation, as described above.
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Annex 5
Confirmation letter

Confirmation letter Yeongsan River Basin Environta¢®ffice on EIA:

According to Article 4 of the Korean Environmentaipact Assessment Law and the item 3 of the
Article 2 of its Enforcement Ordinanc&o Environmental Impact Assessment is required fa& th

proposed CDM Project at Hu-Chems Fine Chemicald@at N,O destruction project in the tail gas of

three Nitric Acid Plants at Hu-Chems Fine Chematp.).
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