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SECTION A.
General description of the project
A.1.
Title of the project:
>>

N2O abatement project at nitric acid plant of ZAT, Poland

Version number of the document: 3

Date: 31/03/2008
A.2.
Description of the project:
>>

Zakłady Azotowe w Tarnowie-Mościcach S.A. (hereinafter “ZAT”) mainly produces polyamides (Tarnamid), acetal co-polymers (Tarnoform), fluorine plastics (Tarflen) and caprolactam and offers also mineral fertilizers, chemicals, catalysers and plastic products.
ZAT has started the operation of nitric acid production with double - pressure method in 1992. 
N2O
 is an undesired by-product of the nitric acid production plant. Waste N2O from nitric acid production is released into the atmosphere because of absence of regulations to restrict N2O emissions in Poland.

The project activity involves the installation of a secondary catalyst to decompose N2O inside the reactor once it is formed.
The state-of-arts secondary catalyst will be selected, and ABB Sp. z o. o. in Poland is responsible for engineering and supply of N2O gas automated monitoring system.

It is expected that the secondary catalyst can decompose more than 80% of the N2O, which is formed by the ammonia oxidation catalyst.
This project belongs to Category 5: Chemical Industry listed in the Sectoral Scopes for accreditation of the operational entities.
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A.3.
Project participants:
>>

Table 1: Project participants
	Name of Party involved 
((host) indicates a host Party)
	Private and/or public entity(ies) Project participants (as applicable)
	Kindly indicate if the Party involved wishes to be considered as project participant (Yes/No)

	Republic of Poland (host)
	Zakłady Azotowe w Tarnowie-Mościcach S.A. (Stock Company of State Treasury)
	No

	Japan
	Mitsubishi Corporation  (Private entity)
	No


A.4.
Technical description of the project:


A.4.1.
Location of the project:

>>

The project activity takes place in the nitric acid unit located on the ZAT plant in Tarnow, Republic of Poland.


A.4.1.1.
Host Party(ies):
>>

Republic of Poland


A.4.1.2.
Region/State/Province etc.:
>>

Małopolska.


A.4.1.3.
City/Town/Community etc.:

>>

ul. Kwiatkowskiego 8 33-101,Tarnow

[image: image2.png]:





Figure 2: Location map of Tarnow


A.4.1.4.
Detail of physical location, including information allowing the unique identification of the project (maximum one page):

>>

Area of Zakłady Azotowe in Tarnow-Mościce SA (ZAT) is located in north-west part of city of Tarnow in it’s administration boundaries, to the north from the railway road Kraków – Przemyśl in the branching of two rivers Biała and Dunajec. (Physical location: 50° 02' north/longitude 20° 92' east)
The area of it’s maximum influence covers:

-  on the east – the city of Tarnów with dense downtown

-  on the south - the city of Tarnów and Tarnów community

-  on the west – Wierzchosławice community

-  on the north – Żabno community

Tarnów is located on the edge of Carpathian region (Western Carpatia Interior) and Sandomierz Valley. This location influences the spatial differentiation of the city both in terms of land layout, geological composition and the climate, soil and water conditions.  Terrain is completely flat. The height over sea level varies between 193,6m to 190 m. 

ZAT area is located within the limits of Wisla lowland on the territory of Zgłobicka upland. The upland’s shape is triangular, which sides are Dunajec and Biała Valleys inclines. It is created by flood land and over-flood land terrace steps. On the Miocene formations of 30-35 m thickness there are gravels and sands from the south-Poland ice era. On such basement there has been created sand-clay soils.  
Main point of the spot air pollutants emission source in Tarnów are the Zakłady Azotowe in Tarnów Moscice S.A. 

Further, significant pollutants are following companies: 

- Municipal Heating Company in Tarnów 

- Commercial Glass Mill, „BLOWEX”,

- Mechanical Works „Tarnów” S.A.,

- Cool Storage Business Company „Fritar”,

- PPH „TARNOKOP”.
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Figure 3: Plans of Zakłady Azotowe in Tarnow Moscice


A.4.2.
Technology(ies) to be employed, or measures, operations or actions to be implemented by the project:
>>
The N2O abatement technology is to introduce a secondary catalyst inside the ammonia oxidation reactor (AOR)  in the nitric acid production process and is called secondary method.
  

N2O is decomposed through the following process.

N2O      (
N2 + (1/2) O2 
[image: image12.wmf] 



Figure 4:  Configuration of the N2O abatement system 
The preferred position for the secondary catalyst is in the basket directly after the catalyst gauzes.

It is expected that the secondary catalyst can decompose more than 80% of the N2O, which is formed by the ammonia oxidation catalyst.
Then, the secondary method has merits such as no new equipment requirement, minimum modifications to the catalytic basket, minimum maintenance of the catalyst, minimum costs in operation and maintenance of the catalyst, no consumption of additional energy, no environment impact. 

The state-of-arts secondary catalyst will be selected because it has negligible risk to decrease HNO3 production as well as the operation of the equipment, higher N2O decomposition rate, and total cost is lower than other technologies. It is a proven technology but has been applied only for other purposes than abatement of N2O.

Furthermore, the N2O abatement catalyst does not increase NOX emissions.

A.4.3.
Brief explanation of how the anthropogenic emissions of greenhouse gases by sources are to be reduced by the proposed JI project, including why the emission reductions would not occur in the absence of the proposed project, taking into account national and/or sectoral policies and circumstances:
>>

The baseline scenario is the continuation of the current practice as the most economically attractive course of action (for details, see Section B).  This logic is backed by no additional regulatory requirements in Poland to affect N2O emissions beyond the current status of ZAT and no economic incentives for reduction of N2O.
For the project period, we estimate the emission reductions for nitric acid production of 276,725 t HNO3/yr (841.11tHNO3/day *329 day/yr for 100% HNO3 base) based on “the existing production capacity, where the commercial production had began no later than 31/12/2005” based on average production amount per day in 2005.(Please see Section B.1)


A.4.3.1.
Estimated amount of emission reductions over the crediting period:
>>
The result is shown below:
As the project is planned to start from 01/07/2008, the emission reductions during the first four years and six months are estimated as 
	
	Years

	Length of the crediting period
	4.5 years

	Year (Month)
	Estimate of annual emission reductions 
in tonnes of CO2 equivalent

	2008 (7-12)
	286,993

	2009 (1-12)
	573,986

	2010 (1-12)
	573,986

	2011 (1-12)
	573,986

	2012 (1-12)
	573,986

	Total estimated emission reductions over the crediting period 
(tonnes of CO2 equivalent)
	2,582,937

	Annual average of estimated emission reductions over the crediting period 

(tonnes of CO2 equivalent)
	573,986


A.5.
Project approval by the Parties involved:
>>
The project idea note has already received by the Ministry of Environment of Poland on 29/06/2007 and Letter of Endorsement from the Ministry of Environment of Poland was issued on 12/02/2008.

SECTION B.
Baseline
B.1.
Description and justification of the baseline chosen:

>>
Referencing of the approved baseline methodology applied to the project:

        The baseline scenario of the proposed JI project is identified by reference to the following approved CDM baseline methodology.

Catalytic reduction of N2O inside the ammonia burner of nitric acid plant (AM0034/Version 2) and Tool for the demonstration and assessment of additionally (Version 3)
 Please refer to http://CDM.unfccc.int for details.
Justification of the choice of the methodology and why it is applicable to the project: 
The proposed JI project is a secondary catalyst method which N2O is destroyed in the ammonia oxidation reactor including monitoring the N2O baseline emission factor during the baseline campaign prior to the installation of the secondary catalyst.

The applicability conditions specified in the methodology (italic in a box) and the explanation whether the conditions are applicable to the proposed JI project activities are as follows:

Condition 1: 
The applicability is limited to the existing production capacity measured in tonnes of nitric acid,

where the commercial production had began no later than 31/12/2005. Definition of “existing” production capacity is applied for the process with the existing ammonia oxidization reactor where N2O is generated and not for the process with new ammonia oxidizer. Existing production“capacity” is defined as the designed capacity, measured in tons of nitric acid per year.
ZAT has started commercial production with the designed capacity 700 t HNO3/day in year 1992. This capacity has been confirmed by technological test operation, which took place on 14/10/1992 through 17/10/1992. From this time the capacity has not been changed. Double pressure nitric acid installation has been modernized in August – September 1997 based on technical presumptions prepared by the user and Engineering Company ‘’BIPROZAT’’ has prepared the technical documentation. Daily max production capacity after modernization settled in test operation performed on 29/06/1998 and based on the operation in April 1999 has been 789 t HNO3/day (recalculated into 100% acid). Since 2004 there were also further works related to increase of the production capacity of the installation. The aim of these works was to reach the production capacity on the level of 900 t HNO3/day. In the period 2004-2006 there were changes introduced in air filtration system, ammonia-air mixture filtration system and the maintenance of turbine set has been performed. The effect of these activities was reaching the production capacity of 900 t HNO3/day. Modernization works has not been performed in the area of reactors. 

As just described, the production capacity for the nitric acid plant still has been increasing.

So, for this plant, 841.11 tHNO3/day (100% HNO3 base) is applied to “the existing production capacity, where the commercial production had began no later than 31/12/2005” based on average production amount per day in 2005. 
Condition 2: 
 The project activity will not result in the shut down of any existing N2O destruction or abatement

facility or equipment in the plant;.
ZAT currently does not install any N2O destruction or abatement technologies.
Condition 3: 
The project activity shall not affect the level of nitric acid production.

The applied technology targets the “tail gas”.  In case that the amount demanded of nitric acid increase in Poland, the ZAT’s production amount may increase, too.  However, the cause is not due to this project. The project does not result that the amount of production would exceed the existing capacity of nitric acid production, and if ZAT would install additional capacity in the future, the associated incremental N2O shall not be claimed for ERUs even if it would be destroyed.
Therefore, the project will not cause an increase of nitric acid production. 
Condition 4: 
There are currently no regulatory requirements or incentives to reduce levels of N2O emissions

from nitric acid plants in the host country.
Currently, there are no regulations or legal obligations in Poland concerning N2O emissions. Therefore, without ERUs, ZAT will not be able to have an incentive to reduce N2O emissions.

Condition 5: 
No N2O abatement technology is currently installed in the plant.

In ZAT, no N2O abatement technology is currently installed
Condition 6: 
The project activity will not increase NOX emissions.

The secondary catalyst does not increase NOx emissions.
Condition 7: 
NOX abatement catalyst installed, if any, prior to the start of the project activity is not a Non-Selective Catalytic Reduction (NSCR) DeNOX unit.

Currently ZAT does not install DeNOX unit. 

Condition 8: 
Operation of the secondary N2O abatement catalyst installed under the project activity does not

lead to any process emissions of greenhouse gases, directly or indirectly.
For this project, additional energy as well as additional reducing agent is not needed.

Condition 9: 
Continuous real-time measurements of N2O concentration and total gas volume flow can be carried out in the stack:
· Prior to the installation of the secondary catalyst for one campaign, and
· After the installation of the secondary catalyst throughout the chosen crediting period of the project activity
In this project, continuous real-time measurements of N2O concentration and total gas volume flow will be carried out in the stack, for one campaign prior to the installation of the secondary catalyst, and throughout the chosen crediting period of the project activity after the installation of the secondary catalyst.

Description of how the methodology is applied in the context of the project:

As required by AM0034/Version02, the baseline scenario is identified using procedure for Identification of the baseline scenario described in the approved methodology AM0028/Version 4.1 “Catalytic N2O destruction in the tail gas of Nitric Acid Plants”.
AM0028/Version 4.1 requires five steps in identifying the baseline scenario, which is traced as follows.
Step 1: Identify technically feasible baseline scenario alternatives to the project activity:

The baseline scenario alternatives should include all technically feasible options which are realistic and credible.

Sub-step 1a:  The baseline scenario alternatives should include all possible options that are technically feasible to handle N2O emissions. These options are, inter alia:

(1) Status quo:  The continuation of the current situation, where there will be no installation of technology for the destruction or abatement of N2O
(2) Switch to alternative production method not involving ammonia oxidation process

(3) Alternative use of N2O such as:

· Recycling of N2O as a feedstock for the plant;

· The use of N2O for external purposes.

(4) Installation of Non-Selective Catalytic Reduction (NSCR) DeNOX unit

(5) The installation of an N2O destruction or abatement technology

· Primary abatement measure

· Secondary abatement measure (incl. project activity without ERU);
· Tertiary or Quaternary abatement measures

All of these options shown above are technically feasible as alternative options for the baseline scenario.

Sub-step 1b:  In addition to the baseline scenario alternatives of step 1a, all possible options that are technically feasible to handle NOX emissions should be considered.  The installation of an NSCR DeNOX unit could also cause N2O emission reduction.  Therefore NOX emission regulations have to be taken into account in determining the baseline scenario.  The respective options are, inter alia:

· The continuation of the current situation, where either a DeNOX-unit is installed or not;

· Installation of a new Selective Catalytic Reduction (SCR) DeNOX unit;

· Installation of a new Non-Selective Catalytic Reduction (NSCR) DeNOX unit;

· Installation of a new tertiary measure that combines NOX and N2O emission reduction.

All of these options shown above are technically feasible as alternative options for the baseline scenario.  No other options are feasible.  
Step 2:  Eliminate baseline alternatives that do not comply with legal or regulatory requirements:
Currently, there are no regulations or legal obligations in Poland concerning N2O emissions. 

And then currently, NOX regulation requires to limit the emissions below 256 tNO2/yr. 

On the other hand, current NOX emission in the tail gas is 227 tNO2/yr in 2006.
All named baseline alternatives are in compliance with all relevant legal and regulatory requirements on N2O and NOx emissions. Therefore no baseline alternative is eliminated at step 2.
Step 3:  Eliminate baseline alternatives that face prohibitive barriers (barrier analysis):
Sub-step 3a:  On the basis of the alternatives that are technically feasible and in compliance with all legal and regulatory requirements, the project participant should establish a complete list of barriers that would prevent alternatives to occur in the absence of JI..
 “Technological barriers” and “barriers due to prevailing practice”
:

The technological barriers due to prevailing practice are shown:

All of the technologies specified in the options in Step 1 are established ones in industrialized countries.

However, first, NSCR-type NOX reduction equipment is a typical tail gas treatment in the USA and Canada with less application in other parts of the world (IPCC Good Practice Guidance) and is not economical solution because it consumes large amount of hydrogen and natural gas. So even if the NOX regulation in Poland would be strengthened in the future, SCR would be selected and NSCR cannot be selected to meet such requirement. 

Next, as of the time of completion of this PDD, there are no N2O abatement units (including primary, secondary or tertiary measures) installed in Poland except for ones which are planning to be installed by JI projects, as far as we know.
Then, the implementation of primary and secondary measures may have an adverse impact on nitric acid production process such as the production loss due to NOx destruction. And primary abatement technology is still under development and can’t reach high N2O removal efficiency.

Furthermore, alternative use of N2O is not technically feasible either, due to the following reason;
First, the use of N2O for external purposes, the quantity of the tail gas to be treated is enormous compared to the amount of N2O that could be recovered.

(The N2O concentration of the tail gas in ZAT is not more than 0.1-0.2%.) 
Next, as for recycling of N2O as a feedstock for the plant, N2O is not a feedstock for nitric acid production. 
Therefore, these technologies have not been commercially proven and there are no markets or technologies to utilize N2O directly or indirectly in Poland. 

Finally, switch to alternative production method not involving ammonia oxidation process, is not prevailing and is not available to ZAT, because currently the method using ammonia oxidation process is most common for manufacturing nitric acid. 

Sub-step 3b:  Show that the identified barriers would not prevent the implementation of at least one of the alternatives (except the proposed JI  project activity):
It is obvious that the continuation of the current situation (or the installation of a new Selective Catalytic Reduction (SCR) NOX reduction unit in case that the NOX regulation in Poland would be strengthened in the future and ZAT could not meet it), where there will be no installation of technology for the destruction or abatement of N2O, will prevent above mentioned technological barriers and barriers due to prevailing practice.
However, we are going to confirm this conclusion in the following step because the above evidences are sort of anecdotal ones.
Step 4: Identify the most economically attractive baseline scenario alternative:
Sub-step 4a:  Determine appropriate analysis method:

Simple cost analysis is applied since the proposed project activity has only one source of economic return (sales proceeds of ERUs) and there is no other economic value to be compared with financial indicator suitable for the project type and decision making context.
Sub-step 4b:  Option I: Apply simple cost analysis:

All alternatives including the proposed project activity but except for the continuation of the current situation require substantial investment (Project case: approximately 3 million EUR), and corresponding returns cannot be anticipated except for ERU.
On the other hand, the N2O abatement equipment does not influence the NOx concentration significantly.
Sub-step 4c:  Option II: Apply investment comparison analysis:

Not applicable.

Sub-step 4d:  Sensitivity analysis (only applicable to Option II)

Not applicable.
Therefore, it is concluded that the continuation of the current situation (or the installation of a new Selective Catalytic Reduction (SCR) NOX reduction unit in case that the NOX regulation in Poland would be strengthened in the future and ZAT could not meet it) is the baseline scenario at least until the end of the first crediting period, subject to future reassessment to be conducted in accordance with following Step 5.
Step 5:  Re-assessment of Baseline Scenario in course of proposed project activity’s lifetime:
At the time of a crediting period, a re-assessment of the baseline scenario due to new or modified NOx or N2O emission regulations should be executed as follows:
Sub Step 5a:  New or modified NOX-emission regulations

If new or modified NOx emission regulations are introduced after the project start, determination of the baseline scenario will be re-assessed at the start of a crediting period.  Baseline scenario alternatives to be analysed should include, inter alia:

• Selective Catalytic Reduction (SCR);

• Non-Selective Catalytic Reduction (NSCR);

• Tertiary measures incorporating a selective catalyst for destroying N2O and NOX emissions;

• Continuation of baseline scenario.

For the determination of the adjusted baseline scenario the project participant should re-assess the baseline scenario and shall apply baseline determination process as stipulated above (Steps 1 – 5).

Sub Step 5b:  New or modified N2O-regulation

If legal regulations on N2O emissions are introduced or changed during the crediting period, the baseline emissions shall be adjusted at the time the legislation has to be legally implemented.
Therefore, it is concluded that “the continuation of current situation” is the baseline scenario at least until the time the legislation legally implemented.
B.2.
Description of how the anthropogenic emissions of greenhouse gases by sources are reduced below those that would have occurred in the absence of the JI project:
>>
All of the steps (except for step 0) included in Tool for the demonstration and assessment of additionality (hereafter called “Additionality Tool”) version 03 which is required to use in the methodology are included in the steps explained in B.1.above:

Step 1 of the Additionality Tool
[Identification of alternatives to the project activity consistent with current laws and regulations]

Not necessary as specified in the methodology.

Step 2 of the Additionality Tool[Investment analysis]

Sub-step 2a.  Determine appropriate analysis method

Simple cost analysis (option I) is applied, because the project does not generate financial return except for ERU despite requirement of substantial investment (approximately 3 million EUR).
Sub-step 2b.  Apply simple cost analysis

Under no additional regulatory requirements, continuation of current practice is apparently the most attractive course of action because other options need considerable investment cost.

Step 3 of the Additionality Tool [Barrier analysis] 
Sub-step 3a.  Identify barriers that would prevent the implementation of the proposed JI project activity

There are barriers due to prevailing practice, because the proposed project activity is the “first-of-this-kind” in Poland.

Sub-step 3b. Show that the identified barriers would not prevent the implementation of at least one of the alternatives (except the proposed project activity)

The continuation of the current situation, where there will be no installation of technology for the destruction or abatement of N2O, would not be prevented by barriers due to prevailing practice.
Step 4 of the Additionality Tool[Common practice analysis]

Sub-step 4a.  Analyze other activities similar to the proposed project activity

In Poland, there is no nitric acid facility which has installed N2O abatement equipment similar to the proposed project activity (not under JI).

Sub-step 4b.  Discuss any similar options that are occurring

Since there are no any local regulations in Poland to restrict N2O emissions, there are not any similar options occurring in Poland and thus the project is not a common practice.
B.3.
Description of how the definition of the project boundary is applied to the project:
>>
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Scheme of the ZAT’s acid nitric plant
As specified in the methodology, the project boundary covers: The spatial extent of the project boundary cover the facility and equipment for the complete nitric acid production process of ZAT, from the input of the liquid ammonia and air to the stack. 
The only greenhouse gas to be included is the N2O contained in the waste gas exiting the stack.
	
	Source 
	Gas 
	Included? 
	Justification / Explanation 

	Baseline 
	Nitric Acid Plant (Burner Inlet to Stack) 
	CO2 
	Excluded 
	The project does not lead to any change in CO2 and CH4 emissions, and, therefore, these are not included. 

	
	
	CH4 
	Excluded 
	

	
	
	N2O 
	Included 
	

	Project Activity
	Nitric Acid Plant (Burner Inlet to Stack) 
	CO2 
	Excluded 
	The project does not lead to any change in CO2 and CH4 emissions.

	
	
	CH4 
	Excluded 
	

	
	
	N2O 
	Included 
	

	
	Leakage emissions from production, transport, operation and decommissioning of the catalyst 
	CO2 
	Excluded 
	No leakage emissions are expected.

	
	
	CH4 
	Excluded 
	

	
	
	N2O 
	Excluded 
	


B.4.
Further baseline information, including the date of baseline setting and the name(s) of the person(s)/entity(ies) setting the baseline:

>> 

The baseline setting date: 25/10/2007.

The baseline setting was performed by:
  ( Zakłady Azotowe w Tarnowie-Mościcach S.A. (Project Participant)

Mr. Marcin Potempa  (m.potempa@azoty.tarnow.pl)

  ( Mitsubishi Corporation (Project Participant)

Mr. Minoru.Morimura  (minoru.morimura@mitsubishicorp.com) 

( Climate Experts Ltd.  (Climate Experts Ltd. is not a project participant) 

Dr. Naoki Matsuo  (n_matsuo@climate-experts.info)
Mr. Kunihiro Ueno  (k_ueno@climate-experts.info)
SECTION C.
Duration of the project / crediting period
C.1.
Starting date of the project:
>>

30/07/2007, the date of implementation  
C.2.
Expected operational lifetime of the project:
>>

4 years, 6 months

C.3.
Length of the crediting period:
>>

4 years, 6months from 01/07/2008

SECTION D.
Monitoring plan
D.1.
Description of monitoring plan chosen:
>>
Referencing of the approved baseline monitoring methodology applied to the project:

        The baseline scenario of the proposed JI project is identified by reference to the following approved monitoring methodology.

“Catalytic reduction of N2O inside the ammonia burner of nitric acid plants (AM0034/Version 02) “
Please refer to http://CDM.unfccc.int for details.
Justification of the choice of the methodology and why it is applicable to the project: 
This monitoring methodology shall be used in conjunction with the baseline methodology AM0034,

“Catalytic reduction of N2O inside the ammonia burner of nitric acid plants” and the same applicability conditions as in the baseline methodology are applied. 

Please see Section B.1 in this PDD regarding justification of the choice of the baseline methodology and why it is applicable to the project.

D.1.1.
Option 1 – Monitoring of the emissions in the project scenario and the baseline scenario:

	
D.1.1.1.
Data to be collected in order to monitor emissions from the project, and how these data will be archived:

	ID number
(Please use numbers to ease cross-referencing to D.2.)
	Data variable
	Source of data
	Data unit
	Measured (m), calculated (c), estimated (e)
	Recording frequency
	Proportion of data to be monitored
	How will the data be archived? (electronic/
paper)
	Comment

	P.1
	NCSG

N2O concentration

in the stack gas
	N2O analyser
	mgN2O/

m3(converted

from

ppm if

necessary)
	m


	Every 2 seconds
	100%
	Electronic and paper for at least 2 years


	The data output from the analyser

will be processed using

appropriate software program

	P.2
	VSG
Volume flow rate

of the stack gas
	Gas volume

flow meter
	m3/h
	m
	Every 2 seconds


	100%
	Electronic and paper for at least 2 years


	The data output from the stack

flow meter will be processed　using appropriate software.

	P.3
	PEn
N2O emissions of nth project campaign
	Calculation

from measured

data
	tN2O
	c
	At least once

after each

campaign
	100% 
	Electronic and paper for at least 2 years
	

	P.4
	OH
Operating hours
	Production log
	Hours 
	m
	Daily, compiled

for entire

campaign
	100%
	Electronic and paper for at least 2 years
	Plant manager records the hours of full operation of the plant during a campaign

	P.5
	NAP
Nitric Acid production

(100% concentrate)
	Production log 
	tHNO3
	m
	Daily, compiled

for entire

campaign
	100%
	Electronic and paper for at least 2 years
	Total production over project campaign.

	P.6
	TSG
Temperature of stack gas
	Probe (part of

gas volume

flow meter)
	
	m
	Every 2 seconds


	100%
	Electronic and paper for at least 2 years
	

	P.7
	PSG
Pressure of stack gas
	Probe (part of

gas volume flow meter)
	
	m


	Every 2 seconds
	100% 
	Electronic and paper

for at least 2

years
	

	P.8
	EFn
Emissions factor calculated for nth campaign
	Calculated from measured data


	tN2O/tHNO3

	c 
	After end of each campaign
	
	
	

	P.9
	EFma,n
Moving average

emissions factor
	Calculated from campaign emissions factors
	tN2O/tHNO3

	c
	After end of each campaign


	
	
	For the first campaign EF and EFx will be equal

	P.12
	CLn
Campaign length
	Calculated from nitric acid production data
	tHNO3
	c
	After end of each campaign
	100%
	Electronic and paper for at least 2 years
	

	P.13
	EFp
Emissions factor used to determine emissions reductions
	Determined from campaign emissions factors
	tN2O/tHNO3
	c
	After end of each campaign


	
	
	Determined from campaign emissions factors

	P.14
	EFmin
Minimum emissions factor after 10 campaigns
	Determined from campaign emissions factors
	tN2O/tHNO3

	c
	After end of 10th campaign


	
	
	Determined from campaign emissions factors


For details, please see Annex 3.

	
D.1.1.2.
Description of formulae used to estimate project  emissions (for each gas, source etc.; emissions in units of CO2 equivalent):


>>
As established in AM0034, over the duration of the project activity, N2O concentration and gas volume flow of the stack gas of the nitric acid plant for each of the lines, as well as the temperature and pressure of ammonia gas flow and ammonia-to-air ratio, will be measured continuously.
Estimation of campaign-specific project emissions

A monitoring system will be installed and will provide separate readings for N2O concentration and gas flow volume for a defined period of time (e.g. every hour of operation, i.e. an average of the measuring values of the past 60 minutes). Error readings (e.g. downtime or malfunction) and extreme values are automatically eliminated from the output data series by the monitoring system. Next, the same statistical evaluation that was applied to the baseline data series will be applied to the project data series:
a) Calculate the sample mean (x)

b) Calculate the sample standard deviation (s)

c) Calculate the 95% confidence interval (equal to 1.96 times the standard deviation)

d) Eliminate all data that lie outside the 95% confidence interval

e) Calculate the new sample mean from the remaining values
The amount of project emissions is given by

PEn = VSG * NCSG * 10-9 * OH            (t N2O) 




 (1)

where:

PEn

: Total N2O emissions of the nth project campaign (tN2O)
VSG

: Mean stack gas volume flow rate for the project campaign (m3/h)
NCSG

: Mean concentration of N2O in the stack gas for the project campaign (mgN2O/m3)

OH

: Is the number of hours of operation in the specific monitoring period (h)

Derivation of a moving average emission factor

In order to take into account possible long-term emissions trends over the duration of the project activity and to take a conservative approach a moving average emission factor shall be estimated as follows:

Step1: estimate campaign specific emissions factor for each campaign during the project’s crediting period by dividing the total mass of N2O emissions during that campaign by the total production of 100% concentrated nitric acid during that same campaign.

For example, for campaign n, the campaign specific emission factor would be: 


EFn = PEn / NAPn             (t N2O /t HNO3) 




 (2)

Step 2: estimate a moving average emissions factor be calculated at the end of a campaign n as follows: 


EFma,n = (EF1 + EF2 + … + EFn) / n          (t N2O /t HNO3) 


 (3)

This process is repeated for each campaign such that a moving average, EFma,n, is established over time, becoming more representative and precise with each additional campaign.

To calculate the total emission reductions achieved in a campaign in formula (7) in Section D.1.4, the higher of the two values EFma,n and EFn shall be applied as the emission factor relevant for the particular campaign to be used to calculate emissions reduction (EFp). Thus: 


If EFma,n > EFn then EFp = EFma,n






 (4)


If EFma,n < EFn then EFp = EFn






 (5)

where:  

EFn
:  Emission factor calculated for a specific project campaign (tN2O/tHNO3)

EFma,n
:  Moving average (ma) emission factor of after nth campaigns, including the current campaign (tN2O/tHNO3)

n
:  Number of campaigns to date

EFp
:  Emissions factor that will be applied to calculate the emissions reductions from this specific campaign (i.e. the higher of EFx and EFn) (N2O/tHNO3)
Minimum project emission factor

A campaign-specific emissions factor shall be used to cap any potential long-term trend towards decreasing N2O emissions that may result from a potential built up of platinum deposits. After the first ten campaigns of the crediting period of the project, the lowest EFn observed during those campaigns will be adopted as a minimum (EFmin). If any of the later project campaigns results in a EFn that is lower than EFmin, the calculation of the emission reductions for that particular campaign shall used EFmin and not EFn. 



where:  

EFmin
: Is equal to the lowest EFn observed during the first 10 campaigns of the project crediting period (N2O/tHNO3)
Project Campaign Length

a. Longer Project Campaign

If the length of each individual project campaign CLn is longer than or equal to the average historic campaign length CLnormal, then all N2O values measured during the baseline campaign can be used for the calculation of EF (subject to the elimination of data from the Ammonia/Air analysis, see above).
b. Shorter Project Campaign
If CLn < CLnormal, recalculate EFBL by eliminating those N2O values that were obtained during the production of tonnes of nitric acid beyond the CLn (i.e. the last tonnes produced) from the calculation of EFn. 
	
D.1.1.3.
Relevant data necessary for determining the baseline of anthropogenic emissions of greenhouse gases by sources within the project boundary, and how such data will be collected and archived:

	ID number
(Please use numbers to ease cross-referencing to D.2.)
	Data variable
	Source of data
	Data unit
	Measured (m), calculated (c), estimated (e)
	Recording frequency
	Proportion of data to be monitored
	How will the data be archived? (electronic/
paper)
	Comment

	B.1
	NCSGBC
N2O concentration in the stack gas
	N2O analyser 


	mgN2O/m3 (converted

from ppm if

necessary)
	m
	Every 2　seconds


	100%
	Electronic and paper for the entire crediting period
	The data output from the analyzer will be processed using appropriate software.

	B.2
	VSGBC
Volume flow rate of the stack gas
	Gas volume flow meter


	m3/h
	m
	Every 2　seconds


	100%
	Electronic and paper for the entire crediting period
	The data output from the stack flow meter will be processed using appropriate software.

	B.3
	BEBC
Total N2O for baseline campaign
	Calculation from measured data
	tN2O 
	c
	At least once after baseline campaign
	100%
	Electronic and paper for the entire crediting period
	

	B.4
	OHBC
Operating hours
	Production log
	hours 
	m
	Daily, compiled for entire campaign
	100%
	Electronic and paper for the entire crediting period
	Plant manager records the hours of full operation of the plant during a campaign.

	B.5
	NAPBC
Nitric acid (100% concentrated) over baseline campaign
	Production log
	tHNO3 
	m
	Daily, compiled for entire campaign
	100%
	Electronic and paper for the entire crediting period
	

	B.6
	TSG
Temperature of

stack gas
	Probe (part of gas volume flow meter)
	
	m
	Every 2　seconds


	100%
	Electronic and paper for the entire crediting period
	

	B.7
	PSG
Pressure of stack gas
	Probe (part of gas volume flow meter)
	
	m
	Every 2 seconds
	100%
	Electronic and paper for the entire crediting period
	

	B.8
	EFBL
Emissions factor for baseline period
	Calculated from measured data
	tN2O/tHNO3

	c
	At the end of the baseline campaign
	
	Electronic and paper for the entire crediting period
	

	B.9
	UNC
Overall measurement uncertainty of the monitoring system
	Calculation of the combined uncertainty of the applied monitoring equipment
	% 
	c
	Once after　monitoring　system is　commissioned


	
	Electronic and paper for the duration of the project
	

	B.10
	AFR
Ammonia gas mass  flow rate to the AOR
	Monitored 
	kgNH3/h
	m
	Continuously
	100%
	Electronic and paper for at least 2 years


	To be obtained from the operating condition campaign

	B.11
	AFRmax
Maximum ammonia mass flow rate
	Plant records 
	kgNH3/h 
	m
	Once 
	100%
	Electronic and paper for at least 2 years
	

	B.12
	AIFR

Ammonia to Air ratio
	Monitored
	 %


	mc
	Every hour 
	100%
	Electronic and paper for at least 2 years
	To be obtained from the operating condition campaign

	B.13
	CLBL
Campaign length of baseline campaign
	Calculated from nitric acid production data
	tHNO3 
	c
	After end of each campaign


	100%
	Electronic and paper for at least 2 years
	

	B.14
	CLnormal
Normal campaign length
	Calculated from nitric acid production data
	tHNO3 
	c
	Prior to end of baseline campaign
	
	
	Average historical campaign length during the operation condition campaign

	B.15
	AIFRmax
Maximum ammonia to air ratio
	Calculated 
	%

	mc
	Once 
	100%
	Electronic and paper for at least 2 years
	

	B.16
	OTh
Oxidation temperature for each hour
	Monitored 
	°C 
	m
	Every hour 
	100%
	Electronic and paper for at least 2 years
	To be obtained from the operating condition campaign

	B.17
	OTnormal
Normal operating temperature
	Monitored 
	°C 
	m
	Once
	100%
	Electronic and paper for at least 2 years
	

	B.18
	OPh
Oxidation Pressure for each hour
	Monitored
	Pa
	m
	Every hour
	100%
	Electronic and paper for at least 2 years
	To be obtained from the operating condition campaign

	B.19
	OPnormal
Normal operating pressure
	Monitored 
	Pa
	m
	Once
	100%
	Electronic and paper for at least 2 years
	

	B.20
	GSnormal
Normal gauze supplier for the operation condition campaigns
	Monitored 
	
	m
	Each campaign


	100%
	For project crediting period


	To be obtained during the operating condition campaign

	B.21
	GSBL
Gauze supplier for baseline campaign
	Monitored 
	
	m
	Once 
	100%
	For project crediting period


	To be obtained during the baseline campaign

	B.22
	GSproject
Gauze supplier for the project campaigns
	Monitored 


	
	m 
	Each campaign


	100%
	For project crediting period
	To be obtained during the project campaign

	B.23
	GCnormal
Gauze composition during the operation campaign.
	Monitored


	
	m
	Each campaign
	100%
	For project crediting period


	To be obtained during the operating condition campaign

	B.24


	GCBL
Gauze composition during baseline campaign
	Monitored 
	
	m
	Once 
	100%
	For project crediting period


	To be obtained during the baseline campaign

	B.25


	GCproject
Gauze composition during baseline campaign
	Monitored
	
	m
	Each campaign


	100%
	
	To be obtained during the project campaign

	B.26


	EFreg
Emissions level set by incoming policies or regulations
	
	
	
	
	
	
	

	For details, please see Annex 2 and Annex3.


	
D.1.1.4.
Description of formulae used to estimate baseline emissions (for each gas, source etc.; emissions in units of CO2 equivalent):


>>
During the baseline campaign, the average mass of N2O emissions per hour of line is estimated as product of the NCSG BC, i and VSG BC, i. The N2O emissions per campaign are estimates product of N2O emission per hour and the total number of complete hours of operation of the campaign:

BEBC = VSGBC * NCSGBC * 10-9 * OHBC            (t N2O) 



 (6)

where:

BEBC

: Total N2O emissions during the baseline campaign (tN2O)

NCSGBC

: Mean concentration of N2O in the stack gas during the baseline campaign (mgN2O/m3)

OHBC

: Operating hours of the baseline campaign (h)

VSGBC

: Mean gas volume flow rate at the stack in the baseline measurement period  (m3/h)
The plant specific baseline emissions factor representing the average N2O emissions per ton of nitric acid over one full campaign is derived by dividing the total mass of N2O emissions by the total output of 100% concentrated nitric acid for that period. The overall uncertainty of the monitoring system shall also be determined and the measurement error will be expressed as a percentage (UNC). The N2O emission factor per ton of nitric acid produced in the baseline period (EFBL) shall then be reduced by the estimated percentage error as follows:

EFBL = (BEBC / NAPBC) (1 – UNC/100)             (t N2O /t HNO3) 


 (7)

where:  

NAPBC

: Nitric acid production during the baseline campaign (tHNO3)

UNC          : Overall uncertainty of the monitoring system (%), calculated as the combined uncertainty of the applied monitoring equipment
In the absence of any national or regional regulations for N2O emissions, the resulting EFBL will be used as the baseline emission factor.
Impact of regulations:

Should N2O emissions regulations that apply to nitric acid plants be introduced in the host country or jurisdiction covering the location of the project activity, such regulations shall be compared to the calculated baseline factor for the project (EFBL), regardless of whether the regulatory level is expressed as:

• An absolute cap on the total volume of N2O emissions for a set period;

• A relative limit on N2O emissions expressed as a quantity per unit of output; or

• A threshold value for specific N2O mass flow in the stack;

In this case, a corresponding plant-specific emissions factor cap (max. allowed tN2O/tHNO3) is to be derived from the regulatory level. If the regulatory limit is lower than the baseline factor determined for the project, the regulatory limit shall serve as the new baseline factor, that is:


if EFBL > EFreg, then EFreg = EFreg, for all calculations.

where:  

EFBL

: Baseline emissions factor (tN2O/tHNO3)

EFreg 

: Emissions level set by newly introduced policies or regulations (tN2O/tHNO3).
The composition of the ammonia oxidation catalyst:
If the composition of the ammonia oxidation catalyst used for the baseline campaign and after the implementation of the project are identical to that used in the campaign for setting the operating conditions (previous five campaigns), then there shall be no limitations on N2O baseline emissions.

A change in the composition of the ammonia oxidation catalyst in the baseline campaign to a composition other than that used in the previous five campaigns is permissible without any limitation on the N2O baseline emissions if the following conditions are met.
(i)  The baseline catalyst composition is considered as common practice in the industry, or

(ii) The change in catalyst composition is justified by its availability, performance, relevant literature etc.

Otherwise, the baseline emission factor shall be set to the conservative IPCC default emission factor for N2O from nitric acid plants which have not installed N2O destruction measures (4.5 kg-N2O / t HNO3).

If the nitric acid plant operator has changed the composition of the ammonia oxidation catalyst in a project campaign to a composition not used in the baseline campaign, the project proponent could:

1) Repeat the baseline campaign to determine a new baseline emissions factor (tN2O/tHNO3), compare it to the previous baseline emissions factor and adopt the lower figure as EFBL, or

2) Set the baseline emissions factor to the conservative IPCC default emission factor for N2O from nitric acid plants which have not installed N2O destruction measures (4.5 kg-N2O / t HNO3).

Parameters to be monitored for composition of the catalyst are as follows:

GSnormal
:  Gauze supplier for the operation condition campaigns

GSBL

:  Gauze supplier for baseline campaign

GSproject
:  Gauze supplier for the project campaign

Gnormal

:  Gauze composition for the operation condition campaigns

GCBL

:  Gauze composition for baseline campaign

GCproject
:  Gauze composition for the project campaign

Campaign Length :

In order to take into account the variations in campaign length and its influence on N2O emission levels, the historic campaign lengths and the baseline campaign length are to be determined and compared to the project campaign length. Campaign length is defined as the total number of metric tonnes of nitric acid at 100% concentration produced with one set of gauzes.

1) Historic Campaign Length

The average historic campaign length (CLnormal) defined as the average campaign length for the historic campaigns used to define operating condition (the previous five campaigns), will be used as a cap on the length of the baseline campaign.

2) Baseline Campaign Length (CLBL)


If CLBL ≤ CLnormal
all N2O values measured during the baseline campaign can be used for the calculation of EFBL (subject to the elimination of data that was monitored during times where the plant was operating outside of the “permitted range”).


If CLBL > CLnormal
N2O values that were measured beyond the length of CLnormal during the production of the quantity of nitric acid (i.e. the final tonnes produced) are to be eliminated from the calculation of EFBL.
According to AM0034 version02, the baseline shall be established through continuous monitoring of both N2O concentration and gas flow volume in the stack of the nitric acid plant for one complete campaign prior to project implementation. The schematic of the procedure is as follows: 
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1. Determination of the permitted operating conditions of the nitric acid plant to avoid overestimation of baseline emissions:

In order to avoid the possibility that the operating conditions of the nitric acid production plant are modified in such a way that increases N2O generation during the baseline campaign, the normal ranges for operating conditions shall be determined for the following parameters: (i) oxidation temperature; (ii) oxidation pressure; (iii) ammonia gas flow rate, and (iv) air input flow rates. The permitted range shall be established using the procedures described below. Note that data for these parameters is routinely logged in the process control systems of the plant.
i. Oxidation temperature and pressure:

Process parameters to be monitored are the following:

OTh
: Oxidation temperature for each hour (°C)

OPh
: Oxidation pressure for each hour (Pa)

OTnormal
: Normal range for oxidation temperature (°C)

OPnormal
: Normal range for oxidation pressure (Pa)

The “permitted range” for oxidation temperature and pressure is to be determined using one of the following sources:

a) Historical data for the operating range of temperature and pressure from the previous five campaigns (or fewer, if the plant has not been operating for five campaigns); or, then

b) If no data on historical temperatures and pressures is available, the range of temperature and pressure stipulated in the operating manual for the existing equipment; or,

c) If no operating manual is available or the operating manual gives insufficient information, from an appropriate technical literature source
.

For this project, the permitted range of operating temperature and pressure are set based on the historical previous five campaigns. (Option a) is chosen.) 

ii. Ammonia gas flow rates and ammonia to air ratio input into the ammonia oxidation reactor (AOR):

Parameters to be monitored

AFR

: Ammonia gas mass flow rate to the AOR (tNH3/h)
AFRmax

: Maximum ammonia gas flow rate to the AOR (tNH3/h)

AIFR 

: Ammonia to air ratio (%)

AIFRmax_ 
: Maximum ammonia to air ratio (%)

The upper limits for ammonia flow and ammonia to air ratio shall be determined using one of the following three options, in preferential order:

a) Historical maximum operating data for hourly ammonia gas and ammonia to air ratio for the previous five campaigns (or fewer, if the plant has not been operating for five campaigns; excluding abnormal campaigns; or,

b) If no data is available, calculation of the maximum permitted ammonia gas flow rates and ammonia to air ratio as specified by the ammonia oxidation catalyst manufacturer or for typical catalyst loadings; or,

c) If information for b) above is not available, based on a relevant technical literature source.
For this project, maximum ammonia gas flow rate and maximum ammonia to air ratio are set based on the historical previous five campaigns. (Option a) is chosen.)
Once the permitted ranges for pressure, temperature, ammonia flow rate and ammonia to air ratio are determined, it must also be demonstrated that these ranges are within the specifications of the facility. If not, the baseline campaign must be reassessed.
2. Determination of baseline emission factor: measurement procedure for N2O concentration and gas volume flow

N2O concentration and gas volume flow are to be monitored throughout the baseline campaign. The monitoring system is to be installed using the European Norm 14181 (2004). This monitoring system provides separate readings for N2O concentration and gas flow volume for a defined period of time (e.g. every hour of operation, it provides an average of the measured values for the previous 60 minutes). Error readings (e.g. downtime or malfunction) and extreme values are to be automatically eliminated from the output data series by the monitoring system.

Measurement results can be distorted before and after periods of downtime or malfunction of the monitoring system and can lead to mavericks. To eliminate such extremes and to ensure a conservative approach, the following statistical evaluation is to be applied to the complete data series of N2O concentration as well as to the data series for gas volume flow. The statistical procedure will be applied to data obtained after eliminating data measured for periods where the plant operated outside the permitted ranges:

a) Calculate the sample mean (x)

b) Calculate the sample standard deviation (s)

c) Calculate the 95% confidence interval (equal to 1.96 times the standard deviation)

d) Eliminate all data that lie outside the 95% confidence interval

e) Calculate the new sample mean from the remaining values (volume of stack gas (VSG) and N2O concentration of stack gas (NCSG))
NOTE: Under certain circumstances, the operating conditions during the measurement period used to determine baseline N2O emission factor may be outside the permitted range or limit corresponding to normal operating conditions. For instance, temperature, pressure, ammonia flow rate or ammonia to air ratio may be outside the permitted condition. Any N2O baseline data that is measured during hours where the operating conditions are outside the permitted range must be eliminated from the calculation of the baseline emissions factor. The baseline campaign is not valid and must be repeated if the plant operates outside of the permitted range for more than 50% of the duration of the baseline campaign.

	
D. 1.2.
Option 2 – Direct monitoring of emission reductions from the project (values should be consistent with those in section E.):


>>
Not applicable.

	
D.1.2.2.
Description of formulae used to calculate emission reductions from the project (for each gas, source etc.; emissions/emission reductions in units of CO2 equivalent):


>>

Not applicable.

	
D.1.3.
Treatment of  leakage in the monitoring plan:


>>
According to AM0034/Version02, no leakage calculation is required.
	
D.1.3.2.
Description of formulae used to estimate leakage (for each gas, source etc.; emissions in units of CO2 equivalent):


>>

According to AM0034/Version02, no leakage calculation is required.
	
D.1.4.
Description of formulae used to estimate emission reductions for the project (for each gas, source etc.; emissions/emission reductions in units of CO2 equivalent):


>>
The emission reductions for the project activity over a specific campaign are determined by deducting the campaign-specific emission factor from the baseline emission factor and multiplying the result by the production output of 100% concentrated nitric acid over the campaign period and the GWP of N2O:
The amount of emission reductions is given by


ER = (EFBL – EFP) * NAP *GWPN2O          (tCO2e)




 (8)

where:

ER
:  Emission reductions of the project for the specific campaign (tCO2e)

NAP
:  Nitric acid production for the project campaign (tHNO3). The maximum value of NAP shall not exceed the design capacity.
EFBL
:  Baseline emissions factor (tN2O/tHNO3 )

EFP
:  Emissions factor used to calculate the emissions from this particular campaign (i.e. the higher of EFma,n and EFn)
	
D.1.5.
Where applicable, in accordance with procedures as required by the host Party, information on the collection and archiving of information on the environmental impacts of the project:


>>
      Not applicable.

	D.2.
Quality control (QC) and quality assurance (QA) procedures undertaken for data monitored:

	Data
(Indicate table and
ID number)
	Uncertainty level of data
(high/medium/low)
	Explain QA/QC procedures planned for these data, or why such procedures are not necessary.

	P.1; P.2; B.1; B.2; P.6; P.7; B.6; B.7
	Low
	 Regular calibrations according to vendor specifications and recognised industry standards (EN14181). Staff will be trained in monitoring procedures and a reliable technical support infrastructure will set up.

	Automated Monitoring System. Section B.2
	Low
	Quality assurance tests and annual functional test for the Automated Measuring Systems (including SRM measurements) are recommended regarding the selection, installation, configuration and operation of the Automated Measuring Systems (cf. section B.2). Application of ability tested Automated Measuring System. Calculation of Automated Measuring System uncertainty. Maintenance checks and regular calibrations according to vendor specifications standards. It is recommended that main spare parts be kept on -site to guarantee optimum uptime performance. Weekly and monthly service and maintenance should be performed by the user following instructions during the commissioning phase. The vendor will undertake annual Service. Technical Support avoids downtimes and comprise of local back up through service agent including maintenance and re-commissioning if necessary. Moreover, full field and workshop support, hot-line technical telephone and online support. It is recommended to address Quality Control by having an independent validator on site for the calibration of the monitoring equipment and system during the commissioning phase. (ABB and Automatyka are preparing the servicing offer, which shall include also spare parts)

	P.4; P.5; P.8; P.9; P.10; P.11; B.4; B.5; B.8; B.9; B.10;
	Low
	Included in evaluation by third party validator.

	Measuring points. Section B.2
	Low
	In the selection of downstream measuring points the following issues have to be considered: temperature of the gas below 300°C (N2O inert), assurance of homogeneity of the volume gas flow at the measuring points throughout the diameter in terms of velocity of flow and mass composition of gas flow, possible turbulences in the gas flow stream ( e.g. at the stack walls), if in-homogeneities exist, measuring of the gas flow has to be conducted with specific measuring equipment that minimizes uncertainties and non-homogeneities to a minimum (e.g. multiple probe measuring units that allow for a representative coverage of the gas flow across the stack diameter). It is recommended that the measuring points be placed at points with the plant with easy access behind the gas expander turbine where the gas flow streams are consistent.

	Option 2 Dynamic Baseline Section B.3
	Low
	Measurement uncertainties that could occur by applying continuous online measurement upstream of the secondary catalyst are avoided from the beginning (Heterogeneity of gas composition; Space constraints and gas leaks; Corrosion due to acidic environment; Downstream reactions).

	Electronically evaluated. Section B.2
	Low
	Prescription of emission data processing concept. Protocols and printouts are required next to electronic archiving.


	D.3.
Please describe the operational and management structure that the project operator will apply in implementing the monitoring plan:


>>

MONITORING INFORMATION
The emission reductions achieved by the project activity will be monitored using the approved monitoring methodology AM0034/version02 
AM0034/version02 requires the use of the European Norm EN 14181 (2004) “Stationary source emissions – Quality assurance of automated measuring systems” as a guidance for installing and operating the Automated Monitoring System (AMS) in the nitric acid plants for the monitoring of N2O emissions.

A complete monitoring system to monitor the emission of N2O at the stack of ZAT’s dual pressure nitric acid plant was installed and has been operated since 2007. As an operator of the nitric acid plants for many years and of dedicated NOx and other emissions monitoring equipment, ZAT’s staff in general and its Nitric Acid Production Plant staff in particular has an experience to operating technical equipment to a high level of quality standards.

The plant manager is responsible for the ongoing operation and maintenance of the N2O monitoring system. Operation, maintenance, calibration and service intervals are being carried out by Nitric Acid Production Plant staff and Automatyka company staff according to the vendor’s specifications and under the guidance of internationally relevant environmental standards, in particular EN 14181 (2004) and EN ISO 14956 (2002).
In order to ensure the successful operation of the project, the project will have a well-defined management and operational system.  

An illustrative scheme of the operational and management structure is as follows:
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Lines are identifying the operational and managerial areas of the project.

Relation between management structure and operational structure are as follows: 

The Fertilizers Production Center Manager – responsible for the supervision of the Automated Measurement System  (AMS) and Data Collection System (DAS) for the measurements of emissions and installation process parameters.  Collected data are transferred to the Technological Control and Fertilizers Centre Development Department. 

Technological Control and Fertilizers Centre Development Department – responsible for the system generated data processing in special calculation sheets, analyzing data and prepares report according to requirements of the procedures.

Technical and Development Board of Directors – responsible for assurance of the project execution according to the JI procedures and according to PDD and other related to the task JI standards. Economic and Inventory Control Department and Management Systems Department are supporting the Technical and Development Board of Directors thru conducting a routine consistency checks (accounting controls). Technical and Development Board of Directors will report to the President of the Board/ Management Board / Supervisory Board as per progress of works and execution of the JI project. In case of necessity Technical and Development Board of Directors shall send a report for each period (it shall be basically the calculation spreadsheet from the Technological Control and Fertilizers Centre Development Department) to the ERU owner and Validator. 

All monitoring procedures at ZAT are also conducted and recorded in accordance with the well established procedures under ISO 9001/14001 which is regularly audited by an independent auditing firm accredited for ISO 9001/14001 certification.
Furthermore, the internal audit will be conducted and the monitoring data is periodically checked.

In case deviation in the monitoring data is found, the monitoring engineer of Technological Control and Fertilizers Centre Development Department will study the operating parameters of nitric acid plants to identify the reason for the deviation and take remedial measures. Once the default is identified, the monitoring engineer of Technological Control and Fertilizers Centre Development Department will introduce a correction to the default. The Monitoring will report such irregular event to the Director of Technological Control and Fertilizers Centre Development Department through daily report.

Task Group for the N2O emission reduction project implementation in ZAT – can in any time be used as support for the Technological Control and Fertilizers Centre Development Department in case of lack of personnel or changes. 
ZAT shareholders shall obtain yearly report of the project execution from Technical and Development Board of Directors, the same as will be received by the Validator. 
In the following, it is described how the procedures given in EN 14181 for QAL1, 2 and 3 have been practically applied at nitric acid plant in ZAT.

QAL 1
In accordance with EN 14181 an AMS shall have been proven suitable for its measuring task (parameter and composition of the flue gas) by use of the QAL1 procedure as specified by EN ISO 14956. Using this standard, it shall be proven that the total uncertainty of the results obtained from the AMS meets the specification for uncertainty stated in the applicable regulations. Such suitability testing has to be carried out under specific conditions by an independent third party on a specific testing site. A test institute shall perform all relevant tests on two identical AMS. These two AMS have to be tested in the laboratory and field.

On ZAT’s nitric acid plant installed AMS system the analyzer EL3020 Uras 26, produced by ABB, has been used for measuring of N2O emission. The analyzer was earlier certified by TÜV SUD Industrie Service GmbH (report no 691317 dated 30/06/2006, the certificate was issued in October 2006) to comply with the requirement of QAL1 by 14181 + 14956 standards and regulation 2001/80/EC. According to this certificate operation services (also calibration among others) shall be carried out every 21 days. For adopted application an uncertainty has been calculated, extended according to by vendor’s delivered calculating form and it was in acceptable QAL1 requirement limits range.

For gas flow measuring system type D-FL 100 has been used provided by Durag based on multi-hole sampling pipe. This system was earlier tested by TÜV Nord, which was confirmed by report no 128CU11650 dated 29/03/1996.

The Analyzer and Flow Meter were calibrated by the vendors (ABB and Durag) prior to shipment and installation in the nitric acid plant.

Pre-validation of the AMS by a DOE

While this is not explicitly required by either AM0034 or EN 14181, a pre-validation of the AMS installation and operation was conducted on 25/07/2007 through 27/07/2007 by TUV SUD to help ensure that the AMS output and the monitoring procedures implemented in the plant are going to be acceptable to the DOE upon validation of the project.

QAL2 
QAL2 is a procedure for the determination of the calibration function and its variability, and a test of the variability of the measured values of the AMS compared with the uncertainty given by legislation. The QAL2 tests are performed on suitable AMS that have been correctly installed and commissioned on-site. QAL2 tests are to be performed at least every 5 years according to EN 14181 but also after major changes to the plant or changes or repairs to the AMS, which will influence the results obtained significantly.

Additionally, an Annual Control Test shall be performed according to EN 14181. During this test a number of measures shall be carried out, which shall be performed by independent measuring equipment parallel to existing AMS.

The project participants had ordered TUV SUD to conduct the QAL2 audit in accordance with EN 14181, which has been conducted on-site in December 2007.

AMS calibration and QA/QC procedures 
The relevant measurement procedures and routines have all been incorporated into the ISO 9001/14001 procedures and are documented in the relevant ISO handbooks and checked and certified by the ISO accredited technical auditing company.

Calibration Gas

For manual calibration performed every 21 days two calibration gases are used. 

For zero calibration a nitrogen (N) with purity of 0,5 is used. For span calibration is a calibration mixture with a concentration of 1600 ppmv (balance being N2) with a precision of +/- 1%. The composition and the measurements precision of both calibration gases are certified by gas vendor’s laboratory according to standard ISO 17025.

Analyser Zero and Span Calibrations

EL3020 Uras 26 Analyzer Zero and Span Calibrations are conducted manually every 21 days (according to the certificate of this equipment). These calibrations are carried out using calibration gases provided by specialized producers with the required purity and precision. Calibrations process is carried out according to the established procedure.  

All calibration results and subsequent actions are documented with the following information: name of the person performing the calibration, date, measurement’s deviation, next date of calibration.

In addition, the analyzer room and equipment is visually inspected at least once a week, the results are documented.

Flow meter calibration procedures

The thermostats, pressure gauges and pressure fall meters in the stack flow meter will be calibrated at least once a year with equipment that has been examined by the suitable standardization institute (with national or international designation). All data connected to these operations and measurement deviations are documented.

In addition, the flow meter will be physically and visually inspected at regular intervals.

Training
Operations-staff at the nitric acid plant who are responsible for the operation of the AMS, visual and physical checks have been trained appropriately by the AMS vendor. Automatyka staffs have been trained additionally regarding analyzer span calibration.

QAL3
QAL3 is a procedure which is used to check drift and precision in order to demonstrate that the AMS is in control during its operation so that it continues to function within the required specifications for uncertainty.

This is achieved by conducting periodic zero and span checks on the AMS and then evaluating the results obtained using control charts. Zero and span adjustments or maintenance of the AMS, may be necessary depending on the results of this evaluation.

According to QAL3 procedure the data regarding to analyzer deviations of N2O and flow meter measurements are entered into the relevant module (QAL3 module) of certified data acquisition system where is its statistic converting carried out and the operation status of AMS measuring system status determined. In case of established statistic limit exceeding, which is by program signalized, control- repair activities are needed, which should be performed by special service (in System’s Supervision Procedure included).

Data acquisition system

For data acquisition and converting the certified (certification no 970549 issued by TÜV SUD Industrie Service GmbH) for AM0034 methodology D-EMS 2000 system is used, performed by DURAG company. All data meet parameters needed for baseline and project line determination according to AM0034. The analogue and status signals from N2O analyzer measuring system and flow meter measuring system are connected into the signals concentrator of D-EMS 2000 system. Other data (OTh, OPh, AFR, AIFR, NAP, GS, GC, CL) are digitally transferred by Modbus protocol (redundant bus RS485) from automatic system/DCS (DeltaV) of nitric acid plant. System has the following continuous operation assurance:

•
Additional memory EPROM in signal concentrator, storing data during 32 days, which independent on central unit;

•
UPS modulus supporting the central unit operation;

•
Redundant disk matrix Raid 1;

•
A separate, independent modulus of data store modulus Back-up, where data are recorded once per day;

Obtained signals are converted to derive the suitable (hourly, daily, etc) averages according to AM0034. The converted data are divided into relevant reports (daily, monthly, from a campaign), which can be printed by printer connected to the system. The substantial campaign (baseline, project line) is summarized with suitable parameters calculation. Data can be stored in charts form. Data are stored by system for 5 years.

Monitoring Procedures for parameters other than NCSG and VSG

Throughout the crediting period of the project the parameters shall be monitored and recorded as described in section D.1.1.

According to requirement of AM0034 Version 2, all of the data obtained and used as part of the baseline and during the crediting period of the project will be archived in at least 2 different locations, as follows;

( Main project emissions parameters: Electronic and paper for at least 2 years 

( Main baseline emissions parameters: Electronic and paper for the entire crediting period
( AOR operation parameters related to baseline emissions: Electronic and paper for at least 2 years
Downtime of Automated Measuring System

According to requirement of AM0034 Version 2, in the event that the monitoring system is down, the lowest between the conservative IPCC (4.5 kg N2O/ton nitric acid) or the last measured value will be valid and applied for the downtime period for the baseline emission factor, and the highest measured value in the campaign will be applied for the downtime period for the campaign emission factor.
	D.4.
Name of person(s)/entity(ies) establishing the monitoring plan:


>>.

The monitoring plan was established by:
  ( Zakłady Azotowe w Tarnowie-Mościcach S.A. (Project Participant)

   Mr. Marcin Potempa  (m.potempa@azoty.tarnow.pl)
  ( Mitsubishi Corporation (Project Participant)

Mr. Minoru.Morimura  (minoru.morimura@mitsubishicorp.com)

( Climate Experts Ltd.  (Climate Experts Ltd. is not a project participant) 

Dr. Naoki Matsuo  (n_matsuo@climate-experts.info)
Mr. Kunihiro Ueno  (k_ueno@climate-experts.info)
SECTION E.
Estimation of greenhouse gas emission reductions

E.1.
Estimated project emissions:

>>

For the project period, we estimate the emission reductions for nitric acid production of 276,725 t HNO3/yr (841.11tHNO3/day *329 day/yr for 100% HNO3 base)) based on “the existing production capacity, where the commercial production had began no later than 31/12/2005” based on average production amount per day in 2005.

As described in equation (7) of Section D.1.1.2 and D.1.4, ex-ante estimation of emission reduction during project campaign is given by 
BEBC = VSGBC * NCSGBC * 10-9 * OHBC
EFBL = (BEBC / NAPBC) * (1 - UNC/100)         

PEn = VSG * NCSG * 10-9 * OH       

EFn = PEn / NAP      
ER = (EFBL – EFP) * NAP *GWPN2O          
For emission reduction during the yearly period, this formula is rewritten as follows;
ERy = (EFBL – EFP) * Pproduct,y *GWPN2O         
where:

ERy
: Emission reductions in a year y (tCO2e/yr)

P product,y 
: Production of nitric acid in a year y (tHNO3/yr).
EFBL
: Baseline emissions factor (tN2O/tHNO3)

EFP
: Emissions factor used to calculate the emissions from this particular campaign (i.e. the higher of EFma,n and EFn)
  So, the ex-ante project emission is as follows;
PEy
= EFP * Pproduct,y *GWPN2O         

= 1.75 *10-3 * 276,725* 310

= 150,123(tCO2e/yr)
Parameters are as follows;

	　
	　
	value
	unit

	Nitric acid production  over the baseline campaign
	NAPBC 
	141,866 
	t HNO3/campaign

	Operating hours of the baseline campaign
	OHBC  
	3,949 
	hr/campaign

	Volume flow rate of the stack gas during the baseline campaign
	VSGBC 
	106,670 
	Nm3/hr

	N2O concentration in the stack gas during the baseline campaign
	NCSGBC  
	2,946 
	mg/Nm3

	Overall uncertainty of the monitoring system
	UNC
	3.5 
	%

	Emissions factor for baseline period
	EFBL
	8.44 
	*10-3 t N2O/t HNO3

	Ex-ante Nitric acid production  for the project campaign
	NAP
	141,866 
	t HNO3/campaign

	Operating hours of the project campaign
	OH 
	3,949 
	hr/campaign

	N2O reduction ratio
	X
	80 
	%

	Ex-ante volume flow rate of the stack gas during the project campaign
	VSG
	106,670 
	　

	Ex-ante N2O concentration in the stack gas during the project campaign
	NCSG 
	589 
	mg/Nm3

	Ex-ante emissions factor for the project campaign
	EFP
	1.75 
	*10-3 t N2O/t HNO3

	GWP_N2O
	　
	310 
	tCO2e/tN2O

	Existing design capacity for nitric acid production (per day)
	841.11 
	t HNO3/day

	                                                                         (per campaign)
	138,398 
	t HNO3/campaign (in case of 3,949 operating hours)

	                                                                         (per year)
	276,725 
	t HNO3/yr (in case of 329 operating days)


E.2.
Estimated leakage:

>>

No leakage identified.  Estimated leakage = (0 tCO2 e / yr )

E.3.
The sum of E.1. and E.2.:

>>

Since no leakage has been identified, project activity emissions are equal to project emissions (Same as E.1).
E.1 + E.2 = 150,123 (tCO2e/yr)
E.4.
Estimated baseline emissions:
>>
As already mentioned in Section E.1, emission reduction during the yearly period is given by 
ER 
= (EFBL – EFP) * NAP *GWPN2O          
ERy 
= (EFBL – EFP) * Pproduct,y *GWPN2O         
So, the ex-ante baseline emission is as follows;
BEy 
= EFBL * Pproduct,y *GWPN2O   

= 8.44 *10-3 * 276,725* 310

= 724,023 (tCO2e/yr) 

E.5.
Difference between E.4. and E.3. representing the emission reductions of the project:
>>
Estimated emissions reductions = E.4 – E.3 = 573,900 t CO2e /yr.
E.6.
Table providing values obtained when applying formulae above:

>>
As a result of examination, it was estimated that the project will realize aggregate emission reductions 2,583 kton-CO2/4.5 years. The calculation results are indicated in the following table. It should be noted, however, that these figures are estimate values and not actual emissions.

	Year(Month)
	Estimated project emissions
(tonnes of CO2 equivalent)
	Estimated leakage (tonnes of CO2 equivalent)
	Estimated baseline emissions (tonnes of CO2 equivalent)
	Estimated emission reductions (tonnes of
CO2 equivalent)

	2008( 7-12)
	75,061 
	0 
	362,011 
	286,950 

	2009( 1-12)
	150,123 
	0 
	724,023 
	573,900 

	2010( 1-12)
	150,123 
	0 
	724,023 
	573,900 

	2011( 1-12)
	150,123 
	0 
	724,023 
	573,900 

	2012( 1-12)
	150,123 
	0 
	724,023 
	573,900 

	Total (tonnes of CO2 e)
	675,553 
	0 
	3,258,103 
	2,582,550 


SECTION F.
Environmental impacts

F.1.
Documentation on the analysis of the environmental impacts of the project, including transboundary impacts, in accordance with procedures as determined by the host Party:

>>

Not applicable. The Environmental Impact Assessment (EIA) is not necessary for these project activities under the law and regulations of Poland and confirmation with the Malopolskie Voyvodship Office. 

Environmental impacts of water and wastewater, air, noise and solid waste etc. of the proposed JI project are briefly analyzed as below:

1. Water and Waste water: There is no any water consumption and waste water from the Catalytic N2O abatement system.
2. Air pollution: 
There is no additional air pollutant.
3. Noise pollution: 
There is no additional noise by installation of the Catalytic N2O abatement system in the AOR. 

4. Solid waste: 
The catalyst, to be supplied under leasing arrangement between ZAT and its manufacturer, can be recycled to get precious component and then reproduce to new catalyst by its manufacturer.
F.2.
If environmental impacts are considered significant by the project participants or the 
host Party, please provide conclusions and all references to supporting documentation of an environmental impact assessment undertaken in accordance with the procedures as required by 
the host Party:

>>
As the proposed project itself is indeed an environmental protection project to reduce N2O emission, it has no obvious impacts on surrounding environment. 
SECTION G.
Stakeholders’ comments

G.1.
Information on stakeholders’ comments on the project, as appropriate:

>>

In order to present and explain the N2O abatement project of nitric acid plant at ZAT, ZAT decided to hold stakeholders meeting for the following process.

1) 
On 20/09/2007 and 21/09/2007, the following press advertisement has been published with invitation of all interested parties in Polish and in English in a local newspaper – Gazeta Krakowska.
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2) 
In addition, the same text of invitation has been announced on all ZAT internal announcement boards – in Polish only in form of A3 poster.

3) 
Further, a direct invitation has been sent to the following selected administration offices, companies and governmental organizations:
	Lp.
	Name
	Organization / Company / Position

	1
	Wojciech Jasiński
	Ministerstwo Skarbu Państwa

ul. Krucza 36 / Wspólna 6

00-522 Warszawa

	2
	Paweł Szałamacha
	Ministerstwo Skarbu Państwa

ul. Krucza 36 / Wspólna 6

00-522 Warszawa

	3
	Jan Szyszko
	Ministerstwo Środowiska

ul. Wawelska 52/54 
00-922 Warszawa 


	4
	Marek Nawara
	Marszałek Województwa Małopolskiego

Ul. Basztowa 22

31-156 Kraków

	5
	Maciej Klima
	Wojewoda Małopolski

Ul. Basztowa 22

31-156 Kraków

	6
	Mieczysław Kras
	Starosta Tarnowski

Ul. Narutowicza 38

33-100 Tarnow

	7
	Marek Drac-Tatoń
	Rada Nadzorcza - Nafta Polska S.A.

	8
	Czesław Łączak
	Rada Nadzorcza ZAT S.A.

	9
	Ewa Lis
	Rada Nadzorcza ZAT S.A.

	10
	Małgorzata Poświata
	Rada Nadzorcza ZAT S.A.

	11
	Jarosław Wrona
	Rada Nadzorcza ZAT S.A.

	12
	Katarzyna Wałęga
	Rada Nadzorcza ZAT

	13
	Jan Wais
	Rada Nadzorcza ZAT S.A.

	14
	Ryszard Ścigała 
	Prezydent Miasta Tarnowa

Ul. Mickiewicza 2

33-100 Tarnów

	15
	Ryszard Żądło 
	Przewodniczący Rady Miejskiej 

w Tarnowie

Ul. Mickiewicza 2

33-100 Tarnów

	16
	Sylwester Gostek
	Przewodniczący Rady Powiatu Tarnowskiego

Ul. Narutowicz 38

33-100 Tarnów

	17
	Krzysztof Bolek
	Wojewodzki Fundusz Ochrony Srodowiska

i Gospodarki Wodnej w Krakowie

ul. Kanonicza 12

31-002 Krakow

	18
	Janusz Sulowski
	Wojewodzki Fundusz Ochrony Srodowiska

I Gospodarki Wodnej w Krakowie

Delegatura w Tarnowie

Ul. Ostrowskich 5

33-100 Tarnow

	19
	Artur Zawartko
	Nafta Polska S.A.

ul. Jasna 12 
00 - 013 Warszawa 

	20
	Pawel Ciecko
	Malopolski Wojewodzki Inspektor Ochrony

Srodowiska

Wojewodzki Inspektorat Ochrony Srodowiska w Krakowie

Plac Szczepanski 5

31-011 Krakow

	21
	Krystyna Gołębiowska
	Wojewódzki Inspektorat Ochrony Środowiska w Krakowie Delegatura  w Tarnowie

Ul. Krasińskiego 7a

33-100 Tarnów

	22
	Jacek Gołda
	Malopolski Urzad Wojewodzki Wydzial Srodowiska i

Rolnictwa

Ul. Basztowa 22

31-156 Krakow

	23
	Maria Kwapniewska
	Kierownik Oddzialu Zamiejscowego Wydzialu

Srodowiska i Rolnictwa Malopolskiego Urzedu

Wojewodzkiego

Al. Solidarnosci 7-8

33-100 Tarnow

	24
	Andrzej Sikora
	Przewodniczący NSZZ „Solidarność” w ZAT S.A.

	25
	Zygmunt Barger
	Przewodniczący NSZZ Pracowników ZAT S.A.


	26
	Wiesław Kopek
	Przewodniczący AZZ Pracowników ZAT S.A.

	27
	Janusz Zyguła
	Przewodniczący ZZ Kontra w ZAT S.A.

	28
	Andrzej Ciuruś
	       Przewodniczący Rady Osiedla „Mościce”
       ul. Czarna Droga 56

33-101 Tarnow

	29
	Witold Szczypiński
	Przewodniczący SITPChem Oddział Tarnów


4) 
Stakeholder meeting has held with the following agenda from 15:00 to 16:30 at PHG Moscice, (ul. Kwiatkowskiego 20) in Tarnow-Moscice on 09/10/2007.

· Welcome

· What is Global Warming

· Outline of Kyoto Protocol

· Outline of JI Projects

· Outline of Mitsubishi Corporation

· Project description:

· Double pressure nitric acid installation

· Characteristics of N2O
· N2O abatement technologies

· Impact to the environment

· Schedule of the project

· Basic project information and data

· Forecasted emission reduction

· Forecasted incomes

During the meeting few comments have been received from participants but none of the presented comments did regard directly the project nor the way of its execution. As we have not received negative comments nor technical remarks from the meeting participants there was no need to reflect them in the project implementation. 
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CONTACT INFORMATION ON PROJECT PARTICIPANTS
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	Zakłady Azotowe w Tarnowie-Mościcach S.A.

	Street/P.O.Box:
	Kwiatkowskiegio 8

	Building:
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	Tarnów
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	Małopolska

	Postal code:
	33-101 

	Country:
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	Phone:
	+48 (14) 633 07 81-85

	Fax:
	+48 (14) 633 07 18

	E-mail:
	azoty@azoty.tarnow.pl

	URL:
	

	Represented by:
	Janusz Szymczak

	Title:
	Head of Technology Development  Department

	Salutation:
	Mr.

	Last name:
	Szymczak

	Middle name:
	

	First name:
	Janusz

	Department:
	Development 

	Phone (direct):
	+48 (14) 637 33 20

	Fax (direct):
	+48 (14) 637 22 55

	Mobile:
	+48 605 967 131

	Personal e-mail:
	j.szymczak@azoty.tarnow.pl


	Organisation:
	Mitsubishi Corporation

	Street/P.O.Box:
	16-3, Konan 2-chome,

	Building:
	

	City:
	Minato-ku

	State/Region:
	Tokyo

	Postal code:
	108-8228

	Country:
	Japan

	Phone:
	+81-3-6405-9390

	Fax:
	+81-3-6405-7708

	E-mail:
	minoru.morimura@mitsubishicorp.com

	URL:
	http://www.mitsubishicorp.com/en/index.html

	Represented by:
	Minoru Morimura

	Title:
	Deputy General Manager

	Salutation:
	Mr.

	Last name:
	Morimura

	Middle name:
	

	First name:
	Minoru

	Department:
	Emissions Reduction Business Unit, New Energy & Environment Business Division, Business Innovation Group  

	Phone (direct):
	+81-3-6405-9390

	Fax (direct):
	+81-3-6405-7708

	Mobile:
	+81-90-7247-1745

	Personal e-mail:
	minoru.morimura@mitsubishicorp.com


Annex 2

BASELINE INFORMATION

Normal campaign length (Average for previous five campaigns)
	Campaign No.
	Campaign length
[t100%HNO3]
	Operating hours [hr]
	Campaign period

	18
	148,540 
	4,316 
	14/12/2004 – 24/06/2005

	19
	119,538 
	3,395 
	30/07/2005 – 19/12/2005

	20
	154,652 
	4,259 
	21/12/2005 – 17/06/2006

	21
	139,529 
	3,839 
	26/07/2006 – 03/01/2007

	22
	147,073 
	3,937 
	05/01/2007 – 24/06/2007

	Average
	141,866 
	3,949 
	　


Normal operating conditions for AOR (based on previous five campaigns)
	Items
	Unit
	RIA
	RIB
	RIC

	Maximum ammonia gas flow rate to the AOR 
	AFRmax
	kgNH3/hr
	11,311

	Maximum ammonia to air ratio
	AIFRmax
	Vol %
	11.57

	Normal range for oxidation temperature 
	OTnormal
	℃
	869.6 - 890.0
	865.7 - 887.0
	870.9 - 888.0

	Normal range for oxidation pressure 
	OPnormal
	MPa
	0.30037 - 0.48910


The parameters to be determined monitored ex ante or as the default values are listed below.
	Data / Parameter:
	AFRmax

	Data unit:
	kgNH3/h

	Description:
	Ammonia gas flow rate to the AOR

	Source of data used:
	Plant records (Historical operating data in AOR) 

	Value applied:
	AFR(A,B,C)max :11,311  kgNH3/hr   (total flow rate for 3 AORs (RIA,RIB and RIC)　　
The nitric acid plant consists of 3 AORs (RIA, RIB and RIC) and the ammonia flow rate is operated to be distributed to 3 AORs in an equitable way. Ammonia flow rate is measured and operated as the total volume before distributary (NH3-Air mixer). So for this plant total ammonia flow rate of 3 AORs is used to check whether “normal” operation is undertaken because it is impossible to control intentionally for one ammonia flow rate. 

	Justification of the choice of data or description of measurement methods and procedures actually applied:
	This is a maximum value of daily ammonia flow rates based on the historical data for the previous five campaigns. 
NH3 volume flow measured by a reducer flow meter, with temperature and pressure automatic correction. 
This instrument is better than orifice plates or Pitot Tube based measurements and accurate enough for the plant operation purposes. 
It’s considered a critical variable, so included in the ISO-9001 Nitric Acid Plant procedures.

(There is a production process procedure document in ZAT “Steering of the production process” PS-705 PJ-15. Documents, which in particular describe  production process are unit technology instructions (According to ISO-9001 there are no critical measurements)

	Any comment:
	No.


	Data / Parameter:
	CLnormal

	Data unit:
	ton 100% HNO3

	Description:
	Normal campaign length 
(Campaign length is defined as the total number of metric tonnes of nitric acid at 100% concentration produced with one set of gauzes.)

	Source of data used:
	Plant records (Calculated from historical nitric acid production data)

	Value applied:
	141,866  ton 100% HNO3  

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	This parameter is the average historic campaign length and is defined as the average campaign length for the historic campaigns used to define operating condition (the previous five campaigns (14/12/2004－24/06/2007)), is used as a cap on the length of the baseline campaign.

	Any comment:
	In order to take into account the variations in campaign length and its influence on N2O emission levels, the historic campaign lengths and the baseline campaign length are to be determined and compared to the project campaign length. Campaign length is defined as the total number of metric tonnes of nitric acid at 100% concentration produced with one set of gauzes.


	Data / Parameter:
	AIFRmax

	Data unit:
	% mass

	Description:
	Maximum ammonia to air ratio

	Source of data used:
	Plant records (Historical operating data in AOR) 

	Value applied:
	AFR(A,B,C)max :11.57 %   (in total flow for 3 AORs (RIA, RIB and RIC)
The nitric acid plant consists of 3 AORs (RIA, RIB and RIC) and air flow rate as well as ammonia flow rate is operated to be distributed to 3 AORs in an equitable way, it is also measured and operated as the total volume before distributary (NH3-Air mixer). So for this plant ammonia to air ratio for 3 AORs is used to check whether “normal” operation is undertaken because it is impossible to control intentionally for one ratio.

	Justification of the choice of data or description of measurement methods and procedures actually applied:
	This is a maximum value of daily ammonia flow rates based on the historical data for the previous five campaigns. 
NH3 volume flow and air volume flow measured by two reducer flow meters with temperature and pressure automatic correction. 
Both are considered critical variables, so included in the ISO-9001 Nitric Acid Plant procedures. 
These instruments are better than orifice plates or Pitot Tube based measurements and accurate enough for the plant operation purposes. 
So, the ammonia to air ratio is automatically calculated by the control system.

	Any comment:
	No.


	Data / Parameter:
	OTnormal

	Data unit:
	°C

	Description:
	Normal range for oxidation temperature

	Source of data used:
	Operating manual and plant records (Historical operating data in AOR)

	Value applied:
	RIA: 869.6(890.0 °C  RIB: 865.7(887.0 °C  RIC: 870.9(888.0°C

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	The permitted range of operating temperature is set based on the historical operating data for the previous five campaigns.
The lower limit is 2.5 % lower value of these available data and the upper limit is 2.5 % upper value of them.



	Any comment:
	No.


	Data / Parameter:
	OPnormal

	Data unit:
	Pa

	Description:
	Normal range for oxidation pressure 

	Source of data used:
	Operating manual and plant records (Historical operating data in AOR)

	Value applied:
	0.30037 (0.48910M Pa 

The nitric acid plant consists of 3 AORs (RIA, RIB and RIC) and the operating pressure is measured in one point  before distributary (NH3-Air mixer). So for this plant this measuring data is used as a representative of 3 AORs to check whether “normal” operation is undertaken.

	Justification of the choice of data or description of measurement methods and procedures actually applied :
	The permitted range of operating pressure is set based on the historical operating data for the previous five campaigns.

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

	Any comment:
	No.


	Data / Parameter:
	GSnormal

	Data unit:
	-

	Description:
	Normal gauze supplier for the operation condition campaigns

	Source of data used:
	Plant records (Historical operating data) or the supplier

	Value applied:
	One supplier has been selected for the whole JI period.

	Justification of the choice of data or description of measurement methods and procedures actually applied:
	Specified in the methodology.

	Any comment:
	No.


	Data / Parameter:
	GCnormal

	Data unit:
	-

	Description:
	Normal gauze composition for the operation condition campaigns

	Source of data used:
	Plant records (Historical operating data) or the supplier

	Value applied:
	For example: PtRh10 knitted (Pt:90% Rh:10%)

The gauze composition used for the previous campaigns are checked and evaluated whether they are common practice in the industry on site review by third party validator.

	Justification of the choice of data or description of measurement methods and procedures actually applied:
	Specified in the methodology.

	Any comment:
	No.


Annex 3

MONITORING PLAN

The parameters to be monitored during the baseline campaign in Section D.1.1.3 are listed below.

	Data / Parameter: 
	NCSGBC 

	Data unit: 
	mg/m3 

	Description: 
	N2O concentration in the stack gas during the baseline campaign

	Source of data to be used: 
	N2O analyzer 

	Value of data applied for the purpose of calculating expected emission reductions:
	2,946  mg/Nm3 (1,500ppmv)

For now, this value is set based on rough estimation from monitoring records in the middle of the baseline campaign. After monitoring of the baseline campaign, the data is subjected to a statistical analysis according to the AM0034/Version02 requirements (please see D.1.1.4) and this value will be replaced.

	Description of measurement methods and procedures to be applied:
	For now, this value is set based on monitoring records in the middle of the baseline campaign. After monitoring of the baseline campaign, the data is subjected to a statistical analysis according to the AM0034/Version02 requirements (please see D.1.1.2) and these values will be replaced.

Monitoring conditions are as follows;

· Measuring device : Non-dispersion infrared absorption analyzer (ABB Infrared analyzer model EL3020 URAS 26)

· Recording frequency : Every 2 seconds

· Data record : New logging system

· Sampling range : 0(2,000 ppmv　

	QA/QC procedures to be applied:
	Calibration procedure and continuous quality assurance will be conducted according to EN 14181 QAL 2, QAL 3 and AST.

	Any comment: 
	No.


	Data / Parameter: 
	VSGBC 

	Data unit: 
	m3/h 

	Description: 
	Volume flow rate of the stack gas during the baseline campaign

	Source of data to be used: 
	Gas volume flow meter 

	Value of data applied for the purpose of calculating expected emission reductions:
	106,670 Nm3/h 
For now, this value is set based on rough estimation from monitoring records in the middle of the baseline campaign. After monitoring of the baseline campaign, the data is subjected to a statistical analysis according to the AM0034/Version02 requirements (please see D.1.1.4) and this value will be replaced.

	Description of measurement methods and procedures to be applied:
	For now, this value is set based on monitoring records in the middle of the baseline campaign. After monitoring of the baseline campaign, the data is subject to a statistical analysis according to the AM0034/Version02 requirements (please see D.1.1.2) and these values will be replaced.

Monitoring conditions are as follows;

· Measuring device : Multiple-point sampling tube type flow meter　

· Recording frequency : Every 2 seconds 

· Measuring point : Stack 
· Data record : New logging system

· Sampling range :0(125,831 m3/h　
Flow metering system will automatically record continuously volume flow converted to standard temperature and pressure by temperature (TSG) and pressure measurements (PSG).

	QA/QC procedures to be applied:
	Regular calibrations according to vendor instruction. Staffs are trained in monitoring procedures.

	Any comment: 
	No.


	Data / Parameter:
	BEBC 

	Data unit:
	tN2O

	Description:
	Total N2O emissions during the baseline campaign

	Source of data to be used:
	Calculated from monitoring data.

	Value of data applied for the purpose of calculating expected emission reductions:
	1,241  tN2O


	Description of measurement methods and procedures to be applied:
	Calculated by the following equation.

BEBC= VSGBC * NCSGBC * 10-9 * OHBC

	QA/QC procedures to be applied:
	Not needed.

	Any comment:
	No.


	Data / Parameter: 
	OHBC 

	Data unit: 
	Hours 

	Description: 
	Operating hours of the baseline campaign

	Source of data to be used: 
	Production log 

	Value of data applied for the purpose of calculating expected emission reductions:
	3,949 hours/campaign
Here, this value is set by the average operating hours for the previous five campaigns (25/07/2004－24/06/2007), which data was already recorded.
After baseline campaign, this figure will be updated. Primary catalyst supplier guarantees catalyst operation for 183 days ( 4392 hours)

	Description of measurement methods and procedures to be applied:
	The OEE ratio is applied to the hours in the campaign.
For determination of baseline emission factor

· Recording frequency : Daily, compiled for entire campaign 
· Data record : New logging system

	QA/QC procedures to be applied:
	Not needed.

	Any comment: 
	No.


	Data / Parameter: 
	NAPBC 

	Data unit: 
	t HNO3 

	Description: 
	Nitric acid (100% concentrated) over baseline campaign 

	Source of data to be used: 
	Production log 

	Value of data applied for the purpose of calculating expected emission reductions:
	141,866 ton 100% HNO3  

Here, this value is set by the same value of CLnormal

After baseline campaign, this figure will be updated.

	Description of measurement methods and procedures to be applied:
	Currently production of the nitric acid is measured in kg/h by Emerson measurement equipment and the concentration is measured by the refractometer device.

	Any comment: 
	No.


	Data / Parameter: 
	TSG 

	Data unit: 
	°C

	Description: 
	Temperature of stack gas 

	Source of data to be used: 
	 Pt100 sensor

	Value of data applied for the purpose of calculating expected emission reductions:
	Not needed.

	Description of measurement methods and procedures to be applied:
	Monitoring conditions are as follows;

· Measuring period : During the baseline campaign 

· Recording frequency: Every 2 seconds

· Measuring point : Stack 
· Data record :  New logging system

	QA/QC procedures to be applied:
	Regular calibrations according to vendor instruction. Staffs are trained in monitoring procedures.

	Any comment: 
	To convert the measured flow rate (VSGBC) at process conditions to normal condition (i.e., 0 (C, 1 atm).


	Data / Parameter: 
	PSG

	Data unit: 
	Pa 

	Description: 
	Pressure of stack gas 

	Source of data to be used: 
	Pressure transmitter

	Value of data applied for the purpose of calculating expected emission reductions:
	Not needed.

	Description of measurement methods and procedures to be applied:
	· Measuring period : During the baseline campaign 

· Recording frequency: Every 2 seconds

· Measuring point : Stack 

· Data record :  New logging system

	QA/QC procedures to be applied:
	Regular calibrations according to vendor instruction. Staffs are trained in monitoring procedures.

	Any comment: 
	To convert the measured flow rate (VSGBC) at process conditions to normal condition (i.e., 0 (C, 1 atm).


	Data / Parameter: 
	EFBL 

	Data unit: 
	t N2O / t HNO3 

	Description: 
	Emissions factor for baseline period 

	Source of data to be used: 
	Calculated from measured data

	Value of data applied for the purpose of calculating expected emission reductions:
	8.44 *10-3  t N2O / t HNO3 


	Description of measurement methods and procedures to be applied:
	For now, this value is set based on monitoring records in the middle of the baseline campaign.
After baseline campaign, this figure will be added.
This parameter is calculated as follows;

BEBC = VSGBC * NCSGBC * 10-9 * OHBC  
EFBL = (BEBC / NAPBC) (1 – UNC/100)    

=(VSGBC * NCSGBC * 10-9 * OHBC/ NAPBC) (1 – UNC/100)  

	QA/QC procedures to be applied:
	After a series of reference measurements under the guidance of QAL2, these values are determined by the vendor.

	Any comment: 
	 No.


	Data / Parameter: 
	UNC 

	Data unit: 
	% 

	Description: 
	Overall measurement uncertainty of the monitoring system 

	Source of data to be used:
	Flow meter supplier and  NDIR supplier


	Value of data applied for the purpose of calculating expected emission reductions:
	3.5%

The estimated combined uncertainty is expressed as:

Uall = (UVSG2 + UNCSG2 )1/2
= {(2.07%) 2+ ( 2.84%)2 )}1/2 =  3.5 %

 Where:

Uall      : Overall combined uncertainty in the baseline emission factor in %,

UVSG  : Uncertainty in the tail gas flow measurement in %,

UNCSG: Uncertainty in the concentration measurement
(Uncertainties of tail gas flow measurement )
The uncertainty of the mass flow measurement with the Multiple-point sampling tube is to be calculated with the similar formula given in ISO 5167-1 :2003.:
((qv/qv ) = {((A/A)2 + ((C/C)2 + (((p/(p) 2/4 + (((1/(1) 2/4 }^1/2 

Where;

(C/C = uncertainty from measuring method including characteristics of the multiple-point sampling tube applied to the service, 
(A/A = uncertainty of cross section area of conduit, e.g. pipe, duct, stack. 
((p/(p = uncertainty of differential pressure measurement, 
((1/(1 = uncertainty of density measurement with temperature/pressure compensation.
= {(((1a/(1a ) 2 + ((T/T) 2 + ((P/P) 2}^1/2

((1a/(1a  = uncertainty of density (fluctuation of actual from design)

(T/T = uncertainty of temperature measurement

(P/P = uncertainty of pressure measurement

The uncertainty of the volume flow (qv/qv is mainly governed by the terms of

- (C/C, which is 2.0 % according to manufacturer’s specification, and

- ((1a/(1a which is 1.0 % according to the historical data

The other factors contribute only little: 
(A/A  = 0.1 % (Cross section area to be measured) 

((p/(p  =  0.1 % acc. to manufacturer's specification, 
(T/T =  0.25% acc. to manufacturer's specification.
(P/P =  0.075 % acc. to manufacturer's specification.
Numerical evaluation of the formula above results in a total uncertainty of the flow measurement of 2.07 % of the range.  
(Uncertainties of N2O concentration  measurement )
According to QAL1 report by the vendor,

( Expanded uncertainty: 111.39 mg/m3
(measurement range: 0-2,000 ppmv = 2,000 * (44/22.4) = 3,920 mg/m3  

Then, 111.39/3,920 = 2.84 %



	Description of measurement methods and procedures to be applied:
	The overall uncertainty will be determined as the combined uncertainty of the flow meter and uncertainty of the N2O concentration measurement. 


	QA/QC procedures to be applied:
	After a series of reference measurements under the guidance of QAL2, this value is determined by the vendor.

	Any comment: 
	No.


	Data / Parameter: 
	AFR 

	Data unit: 
	kg NH3/h 

	Description: 
	Ammonia gas mass flow rate during the baseline campaign

	Source of data to be used: 
	Flow meter 

	Value of data applied for the purpose of calculating expected emission reductions:
	Not needed.

	Description of measurement methods and procedures to be applied:
	Monitoring conditions are as follows;

· Measuring period : During  the baseline campaign

· Measuring device : Orifice flow meter and differential pressure transmitter
· Measuring period : Continuously

· Measuring position : In ammonia pipe before NH3-air mixer
· Data record : Data record : New logging system

	QA/QC procedures to be applied:
	ZAT‘s maintenance and testing regime including calibration based on ISO9001/14001.

	Any comment: 
	To check whether “normal” operation is undertaken (ammonia flow mass rate is below the upper limit (AFRmax)).
Although the nitric acid plant consists of 3 AORs (RIA, RIB and RIC) , the ammonia flow rate is measured in only one point before distributary (NH3-air mixer). 

So, during the baseline campaign, any N2O baseline data that is measured during hours where the ammonia flow rate is over the upper limit (AFRmax) is eliminated from the calculation of the baseline emissions factor. If historical data and baseline data for each minute are available, values could be eliminated on a minute-by-minute basis.


	Data / Parameter: 
	AIFR 

	Data unit: 
	% mass 

	Description: 
	Ammonia to air ratio during the baseline campaign

	Source of data to be used: 
	Ratio of NH3 mass flow per air (NH3 mass flow + Air mass flow)  

	Value of data applied for the purpose of calculating expected emission reductions:
	Not needed.

	Description of measurement methods and procedures to be applied:
	Monitoring conditions are as follows;

· Measuring period : During the baseline campaign 

· Measuring device : Orifice flow meters and differential pressure transmitters for the ammonia flow meter and the air flow meter
· Measuring period : Continuously

· Measuring position : In ammonia pipe and air pipe before NH3 -air mixer

	QA/QC procedures to be applied:
	ZAT‘s maintenance and testing regime including calibration based on ISO9001/14001.

	Any comment: 
	To check whether “normal” operation is undertaken (ammonia to air ratio is below the upper limit (AIFRmax)).
Although the nitric acid plant consists of 3 AORs (RIA, RIB and RIC) , the air flow rate as well as the ammonia flow rate is measured in only one point before distributary (NH3-air mixer). 

So, during the baseline campaign, any N2O baseline data that is measured during hours where the ammonia to air ratio is over the upper limit (AIFRmax) is eliminated from the calculation of the baseline emissions factor. If historical data and baseline data for each minute are available, values could be eliminated on a minute-by-minute basis.


	Data / Parameter: 
	CLBL 

	Data unit: 
	t HNO3 

	Description: 
	Campaign length of baseline campaign 

	Source of data to be used: 
	Calculated from nitric acid production data 

	Value of data applied for the purpose of calculating expected emission reductions:
	141,866 ton 100% HNO3 

	Description of measurement methods and procedures to be applied:
	For now, this value is set as the same value of CLnormal. After monitoring of the baseline campaign, this value is replaced.

· If CLBL ≤ CLnormal then,
all N2O values measured during the baseline campaign can be used for the calculation of EFBL (subject to the elimination of data that was monitored during times where the plant was operating outside of the “permitted range”).

· If CLBL > CLnormal then,

N2O values that were measured beyond the length of CLnormal during the production of the quantity nitric acid (i.e. the final tonnes produced) are to be eliminated from the calculation of EFBL.

	QA/QC procedures to be applied:
	Not needed.

	Any comment: 
	No.


	Data / Parameter: 
	OTh 

	Data unit: 
	°C 

	Description: 
	operating temperature for each hour

	Source of data to be used: 
	Pt100 sensor

	Value of data applied for the purpose of calculating expected emission reductions:
	Not needed.

	Description of measurement methods and procedures to be applied:
	Monitoring conditions are as follows;

· Measuring period : During the baseline campaign

· Measuring device :  Pt100 sensor
· Recording frequency : Continuously
· Measuring point : Inside each AOR

· Data record : New logging system

	QA/QC procedures to be applied:
	ZAT‘s maintenance and testing regime including calibration based on ISO9001/14001.

	Any comment: 
	To check whether the operation is undertaken within the range of normal operating temperature (OTnormal).
The nitric acid plant consists of 3 AORs (RIA, RIB and RIC) and the operating temperature is measured for each AOR. 

So, during the baseline campaign, any N2O baseline data that is measured during hours where any operating temperature for 3 AORs is outside the permitted range (OTnormal) is eliminated from the calculation of the baseline emissions factor. If historical data and baseline data for each minute are available, values could be eliminated on a minute-by-minute basis.


	Data / Parameter: 
	OPh 

	Data unit: 
	Pa gauge 

	Description: 
	Oxidation pressure for each hour 

	Source of data to be used: 
	Pressure transmitter 

	Value of data applied for the purpose of calculating expected emission reductions:
	Not needed.

	Description of measurement methods and procedures to be applied:
	Monitoring conditions are as follows;

· Measuring period : During baseline campaign

· Measuring device : Existing pressure transmitter 

· Recording frequency : Continuously
· Measuring point: Before NH3-air mixer
· Data record : New logging system

	QA/QC procedures to be applied:
	ZAT‘s maintenance and testing regime including calibration based on ISO9001/14001.

	Any comment: 
	To check whether the operation is undertaken within the range of normal operating pressure (OPnormal).
Although the nitric acid plant consists of 3 AORs (RIA, RIB and RIC), the operating pressure is measured in only one point before distributary (NH3-air mixer). 

So, during the baseline campaign, any N2O baseline data that is measured during hours where the operating pressure is outside the permitted range(OPnormal) is eliminated from the calculation of the baseline emissions factor. If historical data and baseline data for each minute are available, values could be eliminated on a minute-by-minute basis.


	Data / Parameter: 
	GSBL 

	Data unit: 
	Non-numeric value 

	Description: 
	Gauze supplier for baseline campaign 

	Source of data to be used: 
	Plant records or the supplier

	Value of data applied for the purpose of calculating expected emission reductions:
	Domestic and foreign suppliers.

	Description of measurement methods and procedures to be applied:
	As in past years, ZAT may use above-mentioned supplier’s gauzes for the baseline campaign.  However, it cannot be guaranteed, and the supplier’s information will be monitored.

	QA/QC procedures to be applied:
	Not needed.

	Any comment: 
	No.


	Data / Parameter: 
	GCBL 

	Data unit: 
	

	Description: 
	Gauze composition during the Baseline campaign 

	Source of data to be used: 
	Plant records or the supplier

	Value of data applied for the purpose of calculating expected emission reductions:
	For example: PtRh10 knitted (Pt:90% Rh:10%)
The gauze composition used for the baseline campaign is checked and evaluated whether it is common practice in the industry on site review by third party validator.

	: Description of measurement methods and procedures to be applied:
	As in past years, during the baseline campaign ZAT is using gauzes which are supplied by reputable manufacturers or which compositions are reported as being in use in the relevant literature.
However, the gauze composition is monitored based on the agreement of the primary catalyst specifying technical parameters of the catalyst.

	QA/QC procedures to be applied:
	Not needed.


	Any comment: 
	No.


The parameters to be monitored during the project campaign in Section D.1.1.1 are listed below.
	Data / Parameter: 
	NCSG 

	Data unit: 
	mg/m3 

	Description: 
	N2O concentration in the stack gas during the project campaign

	Source of data to be used: 
	N2O analyser 

	Value of data applied for the purpose of calculating expected emission reductions
	589  mg/Nm3 (300ppmv)

Here, these parameters are set by N2O abatement ratio of 80%.

NCSGBC*(1-0.8)

	Description of measurement methods and procedures to be applied: 
	ABB Infrared analyser model EL3020 URAS 26. The Measurement Principle is a non-dispersive infrared absorption in the λ = 2.5–8 µm wavelength range 
After monitoring of the project campaign, the data is subjected to a statistical analysis according to the AM0034/Version02 requirements (please see D.1.1.2) and these values will be replaced.

· Measuring device : Non-dispersion infrared absorption analyzer (ABB Infrared analyzer model EL3020 URAS 26)
· Recording frequency : Every 2 seconds

· Data record : New logging system

· Sampling range :0(500 ppmv　

	QA/QC procedures to be applied: 
	Calibration procedure and continuous quality assurance will be conducted according to EN 14181 QAL 2, QAL 3 and AST.

	Any comment: 
	No.


	Data / Parameter: 
	VSG 

	Data unit: 
	m3/h 

	Description: 
	Volume flow rate of stack gas during the project campaign

	Source of data to be used: 
	Gas volume flow meter 

	Value of data applied for the purpose of calculating expected emission reductions  
	106,670 Nm3/h 
Here, this is set as the same values of VSGBC.

	Description of measurement methods and procedures to be applied: 
	The data is subjected to a statistical analysis according to the AM0034/Version02 requirements (please see D.1.1.2).
· Measuring device : Multiple-point sampling tube type flow meter
· Recording frequency : Every 2 seconds 

· Measuring point : Stack 
· Data record : New logging system

· Sampling range :0(125,831 m3/h　

Flow metering system will automatically record continuously volume flow converted to standard temperature and pressure by temperature (TSG) and pressure measurements (PSG).

	QA/QC procedures to be applied: 
	Regular calibrations according to vendor instruction. Staffs are trained in monitoring procedures.

	Any comment: 
	No.


	Data / Parameter:
	PEn 

	Data unit:
	tN2O

	Description:
	Total N2O emissions during the nth project campaign

	Source of data to be used:
	Calculated from monitoring data.

	Value of data applied for the purpose of calculating expected emission reductions:
	248 tN2O

	Description of measurement methods and procedures to be applied:
	Calculated by the following equation.

PEn = VSG * NCSG * 10-9 * OH

	QA/QC procedures to be applied:
	Not needed.

	Any comment:
	No.


	Data / Parameter: 
	OH 

	Data unit: 
	Hours 

	Description: 
	Operating hours of the project campaign

	Source of data to be used: 
	Production log 

	Value of data applied for the purpose of calculating expected emission reductions: 
	3,949 hours/campaign

Here, this is set as the same values of OHBC.


	Description of measurement methods and procedures to be applied: 
	For determination of the project emission factor

· Recording frequency : Daily, compiled for entire campaign 
· Data record : New logging system

	QA/QC procedures to be applied: 
	ZAT‘s maintenance and testing regime including calibration based on ISO9001/14001.

	Any comment: 
	No.


	Data / Parameter: 
	NAP 

	Data unit: 
	t HNO3 

	Description: 
	Nitric acid production (100% concentrate) for the project campaign

	Source of data to be used: 
	Mass flow meter with density meter and temperature sensor

	Value of data applied for the purpose of calculating expected emission reductions: 
	141,866 ton 100% HNO3  

Here, this value is set by the same value of CLnormal

	Description of measurement methods and procedures to be applied: 
	Currently production of the nitric acid is measured in kg/h by Emerson measurement equipment but it is not a balance measurement. Balance of nitric acid is calculated once per month thru balancing of the usage of produced acid for other productions – fertilizer (ammonium nitrate, nitro-chalk), condensed nitric acid, technical and fertilizers solutions.

	QA/QC procedures to be applied: 
	ZAT‘s maintenance and testing regime including calibration based on ISO9001/14001.

	Any comment: 
	As described in Section B.1, 841.11 tHNO3/day is applied to “the existing production capacity for this plant.  So, in case that NAP exceeds the existing capacity for the project campaign (841.11 [tHNO3/day] /24[hr/day] * OH [hr/campaign]), the associated incremental N2O which exceed the existing capacity is not claimed for ERU even if it would be destroyed.


	Data / Parameter: 
	TSG 

	Data unit: 
	°C

	Description: 
	Temperature of stack gas 

	Source of data to be used: 
	Pt100 sensor

	Value of data applied for the purpose of calculating expected emission reductions:
	Not needed.

	Description of measurement methods and procedures to be applied: 
	Monitoring conditions are as follows;

· Measuring period : During the project campaign

· Recording frequency: Every 2 seconds
· Measuring point : Stack 
· Data record :  New logging system

	QA/QC procedures to be applied: 
	Regular calibrations according to vendor instruction. Staffs are trained in monitoring procedures.

	Any comment: 
	To convert the measured flow rate (VSGBC) at process conditions to normal condition (i.e., 0 (C, 1 atm).


	Data / Parameter: 
	PSG

	Data unit: 
	Pa 

	Description: 
	Pressure of stack gas 

	Source of data to be used: 
	Pressure transmitter 

	Value of data applied for the purpose of calculating expected emission reductions: 
	Not needed.


	Description of measurement methods and procedures to be applied: 
	· Measuring period : During the project campaign

· Recording frequency: Every 2 seconds
· Measuring point : Stack 

· Data record :  New logging system

	QA/QC procedures to be applied: 
	Regular calibrations according to vendor instruction. Staffs are trained in monitoring procedures.

	Any comment: 
	To convert the measured flow rate (VSGBC) at process conditions to normal condition (i.e., 0 (C, 1 atm).


	Data / Parameter: 
	EFn 

	Data unit: 
	t N2O / t HNO3 

	Description: 
	Emissions factor calculated for nth campaign 

	Source of data to be used: 
	Calculated from measured data 

	Value of data applied for the purpose of calculating expected emission reductions: 
	1.75 *10-3  t N2O / t HNO3 

	Description of measurement methods and procedures to be applied: 
	This parameter is calculated as follows;

EFn = PEn / NAPn (tN2O/tHNO3)
However, for estimation, here they are calculated as follows

EF = (BEBC / NAPBC) (1-X)   

=(VSGBC * NCSGBC * 10-9 * OHBC / NAPBC)  (1-X/100)
  Where;

     X :  N2O abatement ratio for this project( is expected to be 80% by the specifications of the technology provider) 

	QA/QC procedures to be applied: 
	Not needed.

	Any comment: 
	No.


	Data / Parameter: 
	EFma,n

	Data unit: 
	t N2O / t HNO3 

	Description: 
	Moving average emissions factor 

	Source of data to be used: 
	Calculated from campaign emissions factors 

	Value of data applied for the purpose of calculating expected emission reductions:
	Not applicable.
Specified in the methodology

EFma,n = (EF1 + EF2 + … + EFn) / n   (tN2O/tHNO3)

	Description of measurement methods and procedures to be applied: 
	Calculated from monitored data 
In order to take into account possible long-term emissions trends over the duration of the project activity and to take a conservative approach a moving average emission factor will be estimated.

	QA/QC procedures to be applied: 
	Not needed. 

	Any comment: 
	Assuming identical nitric productions and N2O emissions for each campaign of the project 


	Data / Parameter: 
	CLn 

	Data unit: 
	t HNO3 

	Description: 
	Campaign length 

	Source of data to be used: 
	Plant records (Calculated from nitric acid production data) 

	Value of data applied for the purpose of calculating expected emission reductions:
	141,866 ton 100% HNO3  
Here, this value is set by the same value of CLnormal


	Description of measurement methods and procedures to be applied: 
	Calculated from monitored data 
· If CLnormal ≤ CLn  (Longer Project Campaign), then

all N2O values measured during the baseline campaign can be used for the calculation of EFn (subject to the elimination of data from the Ammonia/Air analysis).
· If CLnormal > CLn (Shorter Project Campaign), then

recalculate EFBL by eliminating those N2O values that were obtained during the production of tonnes of nitric acid beyond the CLn (i.e. the last tonnes produced) from the calculation of EFn.

	QA/QC procedures to be applied: 
	Not needed. 

	Any comment: 
	No.


	Data / Parameter: 
	EFp 

	Data unit: 
	t N2O / t HNO3 

	Description: 
	Emissions factor used to determine emissions reductions 

	Source of data to be used: 
	Determined from campaign emissions factors 

	Value of data applied for the purpose of calculating expected emission reductions: 
	Not applicable
Specified in the methodology
To calculate the total emission reductions achieved in a campaign in formula (7) of section D.1.4, the higher of the two values EFma,n and EFn will be applied as the emission factor relevant for the particular campaign to be used to calculate emissions reductions (EFp).
If EFma,n > EFn then EFp = EFma,n 
If EFma,n < EFn then EFp = EFn

	Description of measurement methods and procedures to be applied: 
	Calculated from monitored data 
In order to take into account possible long-term emissions trends over the duration of the project activity and to take a conservative approach a moving average emission factor will be estimated.

	QA/QC procedures to be applied: 
	Not needed. 

	Any comment: 
	Assuming identical nitric productions and N2O emissions for each campaign of the project 


	Data / Parameter: 
	EFmin 

	Data unit: 
	t N2O / t HNO3 

	Description: 
	Minimum emissions factor after 10 campaigns 

	Source of data to be used: 
	Determined from campaign emissions factors 

	Value of data applied for the purpose of calculating expected emission reductions:
	Not applicable.
Specified in the methodology
A campaign-specific emissions factor will be used to cap any potential long-term trend towards decreasing N2O emissions that may result from a potential built up of platinum deposits. After the first ten campaigns of the crediting period of the project, the lowest EFn observed during those campaigns will be adopted as a minimum (EFmin). If any of the later project campaigns results in a EFn that is lower than EFmin, the calculation of the emission reductions for that particular campaign shall used EFmin and not EFn.
In practice this will mean that, if the assumption that platinum deposits do have a reducing effect on N2O emissions is correct, then an increasing adoption of EFmin instead of EFn would be experienced as the project progresses through its crediting period.

	Description of measurement methods and procedures to be applied: 
	Calculated from monitored data 

	QA/QC procedures to be applied: 
	Not needed. 

	Any comment: 
	Assuming identical nitric productions and N2O emissions for each campaign of the project 


The parameters to be monitored during the project campaign in Section D.1.1.3 are listed below.

	Data / Parameter: 
	EFBL 

	Data unit: 
	t N2O / t HNO3 

	Description: 
	Baseline emissions factor for the project campaign

	Source of data to be used: 
	Calculated from measured data

	Value of data applied for the purpose of calculating expected emission reductions: 
	8.44 *10-3  t N2O / t HNO3 
Here, for each line, this value is set as the same values for the baseline campaign.

	Description of measurement methods and procedures to be applied: 
	· If CLnormal ≤ CLn  (Longer Project Campaign), then

Baselines emissions factor specified for the baseline campaign is applied for the project campaign without adjustment.

· If CLnormal > CLn (Shorter Project Campaign), then

Baseline emissions factor for the project campaign is recalculated by eliminating those N2O values that were obtained during the production of tonnes of nitric acid beyond the CLn (i.e. the last tonnes produced) from the calculation of EFn.

	QA/QC procedures to be applied: 
	Not needed.

	Any comment: 
	No.


	Data / Parameter: 
	AFR 

	Data unit: 
	kg NH3/h 

	Description: 
	Ammonia gas mass flow rate during the project campaign

	Source of data to be used: 
	Flow meter 

	Value of data applied for the purpose of calculating expected emission reductions:
	Not needed.

	Description of measurement methods and procedures to be applied:
	Monitoring conditions are as follows;

· Measuring period : During the project campaign

· Measuring device : Orifice flow meter and differential pressure transmitter
· Measuring period : Continuously

· Measuring position : In ammonia pipe before NH3-air mixer
· Data record : Data record : New logging system

	QA/QC procedures to be applied:
	ZAT‘s maintenance and testing regime including calibration based on ISO9001/14001.

	Any comment: 
	To check whether “normal” operation is undertaken (ammonia flow mass rate is below the upper limit (AFRmax)).
Although the nitric acid plant consists of 3 AORs (RIA, RIB and RIC) , the ammonia flow rate is measured in only one point before distributary (NH3-air mixer). 

So, during the baseline campaign, any N2O baseline data that is measured during hours where the ammonia flow rate is over the upper limit (AFRmax) is eliminated from the calculation of the baseline emissions factor. If historical data and baseline data for each minute are available, values could be eliminated on a minute-by-minute basis.


	Data / Parameter: 
	AIFR 

	Data unit: 
	% mass 

	Description: 
	Ammonia to air ratio during the project campaign

	Source of data to be used: 
	Ratio of NH3 mass flow per air (NH3 mass flow + Air mass flow)  

	Value of data applied for the purpose of calculating expected emission reductions:
	Not needed.

	Description of measurement methods and procedures to be applied:
	Monitoring conditions are as follows;

· Measuring period :  During the project campaign

· Measuring device : Orifice flow meters and differential pressure transmitters for the ammonia flow meter and the air flow meter
· Measuring period : Continuously

· Measuring position : In ammonia pipe and air pipe before NH3 -air mixer

	QA/QC procedures to be applied:
	ZAT‘s maintenance and testing regime including calibration based on ISO9001/14001.

	Any comment: 
	To check whether “normal” operation is undertaken (ammonia to air ratio is below the upper limit (AIFRmax)).
Although the nitric acid plant consists of 3 AORs (RIA, RIB and RIC) , the air flow rate as well as the ammonia flow rate is measured in only one point before distributary (NH3-air mixer). 

So, during the baseline campaign, any N2O baseline data that is measured during hours where the ammonia to air ratio is over the upper limit (AIFRmax) is eliminated from the calculation of the baseline emissions factor. If historical data and baseline data for each minute are available, values could be eliminated on a minute-by-minute basis.


	Data / Parameter: 
	OTh 

	Data unit: 
	°C 

	Description: 
	operating temperature for each hour during the project campaign

	Source of data to be used: 
	Pt100 sensor

	Value of data applied for the purpose of calculating expected emission reductions:
	Not needed.

	Description of measurement methods and procedures to be applied:
	Monitoring conditions are as follows;

· Measuring period : During the project campaign

· Measuring device :  Pt100 sensor
· Recording frequency : Continuously
· Measuring point : Inside each AOR

· Data record : New logging system

	QA/QC procedures to be applied:
	ZAT‘s maintenance and testing regime including calibration based on ISO9001/14001.

	Any comment: 
	To check whether the operation is undertaken within the range of normal operating temperature (OTnormal).
The nitric acid plant consists of 3 AORs (RIA, RIB and RIC) and the operating temperature is measured for each AOR. 

So, during the baseline campaign, any N2O baseline data that is measured during hours where any operating temperature for 3 AORs is outside the permitted range (OTnormal) is eliminated from the calculation of the baseline emissions factor. If historical data and baseline data for each minute are available, values could be eliminated on a minute-by-minute basis.


	Data / Parameter: 
	OPh 

	Data unit: 
	Pa gauge 

	Description: 
	Oxidation pressure for each hour during the project campaign

	Source of data to be used: 
	Pressure transmitter 

	Value of data applied for the purpose of calculating expected emission reductions:
	Not needed.

	Description of measurement methods and procedures to be applied:
	Monitoring conditions are as follows;

· Measuring period : During the project campaign

· Measuring device : Existing pressure transmitter 

· Recording frequency : Continuously
· Measuring point: Before NH3-air mixer
· Data record : New logging system

	QA/QC procedures to be applied:
	ZAT‘s maintenance and testing regime including calibration based on ISO9001/14001.

	Any comment: 
	To check whether the operation is undertaken within the range of normal operating pressure (OPnormal).
Although the nitric acid plant consists of 3 AORs (RIA, RIB and RIC), the operating pressure is measured in only one point before distributary (NH3-air mixer). 

So, during the baseline campaign, any N2O baseline data that is measured during hours where the operating pressure is outside the permitted range(OPnormal) is eliminated from the calculation of the baseline emissions factor. If historical data and baseline data for each minute are available, values could be eliminated on a minute-by-minute basis.


	Data / Parameter: 
	GSproject 

	Data unit: 
	Non-numeric value 

	Description: 
	Gauze supplier for the project campaign 

	Source of data to be used: 
	Plant records or the supplier

	Value of data applied for the purpose of calculating expected emission reductions: 
	Name of the supplier: domestic or foreign.  


	Description of measurement methods and procedures to be applied: 
	As in past years, ZAT will use above-mentioned supplier’s gauzes for the project campaigns.  However, it cannot be guaranteed, and the supplier’s information will be monitored. 



	QA/QC procedures to be applied: 
	Not needed.
 

	Any comment: 
	No.


	Data / Parameter: 
	GCproject 

	Data unit: 
	

	Description: 
	Gauze composition during project campaign

	Source of data to be used: 
	Plant records or the supplier

	Value of data applied for the purpose of calculating expected emission reductions:
	For example: PtRh10 knitted (Pt: 90%  Rh: 10%)


	Description of measurement methods and procedures to be applied: 
	As in past years, during the project campaigns ZAT will use above-mentioned gauzes which are supplied by reputable manufacturers or which compositions are reported as being in use in the relevant literature.
However, the gauze composition will be monitored.
The gauze composition used for project campaigns is checked and evaluated whether it is common practice in the industry on site review by third party verifier.

	QA/QC procedures to be applied: 
	Not needed.


	Any comment: 
	No.


	Data / Parameter: 
	EFreg 

	Data unit: 
	

	Description: 
	Emissions level set by incoming policies or regulations.

	Source of data to be used: 
	Local and National Regulations

	Value of data applied for the purpose of calculating expected emission reductions:
	Currently, there are no regulations in Poland on N2O emissions.
However, If N2O emissions regulations that apply to nitric acid plants would be introduced in the host country or jurisdiction covering the location of the project activity and the regulatory limit is lower than the baseline factor determined for the project, the regulatory limit shall serve as the new baseline factor.

	Description of measurement methods and procedures to be applied: 
	At date of introducing or change of regulation. 
Three kinds of legislation on N2O emissions are assessed:
· An absolute cap on the total volume of N2O emissions for a set period

· A relative limit on N2O emissions expressed as a quantity per unit of  output
· A threshold value for specific N2O mass flow in the stack

	QA/QC procedures to be applied: 
	Not needed.

	Any comment: 
	No.




































Figure 1: Nitric acid production block diagram in ZAT








� N2O is an important greenhouse gas which has a high Global Warming Potential (GWP) of 310.


�  There are three group of methods to reduce N2O emissions from HNO3 production process:


Primary method:  N2O is prevented from forming.  This requires modifications to the precious metal ammonia oxidation gauzes or utilization of another ammonia oxidization catalyst to reduce N2O formation. 


Secondary method:  N2O, once formed, is removed anywhere between the outlet of the ammonia oxidation gauzes and the inlet of the absorption tower.  


Tertiary method:  N2O is removed from the tail gas downstream of the absorption tower by catalytic destruction (either by catalytic decomposition or by catalytic reduction).  


� 	The methodology treats “barriers due to prevailing practice” in the same way as “investment barriers” and “technological barriers”.  However, “barriers due to prevailing practice” is not a logics but how to confirm other logics.


� 	Same as Step 4 of Section B.1.


�  (e.g. from Ullmann’s Encyclopedia of Industrial Chemistry, Fifth, completely revised edition, Volume A 17, VCH, 1991, P.298, Table 3. or other standard reference work or literature source
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