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1.
Emission limit values and monitoring in European perspective

In order to protect the environment the emissions of industrial plants are restricted by emission limit values. The level of an emission limit values depends on the risks and the available abatement techniques which are technical and economical feasible. Within the framework of the IPPC guideline BREF documents have been composed for a number of industries. The BREF documents describe the Best Available Techniques (BAT) and the related emission levels. The Best Available Technique for a given plant can be established using the BREF and taking into account the site specific situation. When there is no BREF available the competent authorities shall establish the best available technique and the related emission levels their self. In the permit the BAT related emission levels shall be translated into emission limit values. The measurement frequency and the averaging time are important aspects which shall be taken into account in the establishment of the emission limit value. These parameters depend on the type of process, the type of abatement technique and the risks for the environment when the abatement technique is out of order. When for example a primary abatement technique has been installed, the chance on failure is neglectable and periodic measurements are sufficient. Generally the monitoring requirements in these situations are three measurements of half of an hour every six month or even less frequent for installations with a restricted emission. Continuous measurements shall be prescribed for installations with large or strongly varying emissions. Continuous measurements are also necessary for installations with secondary abatement techniques, because there is a reasonable chance that the emission limit value will be exceeded due to failure of the abatement technique. Therefore continuous measurements have to be prescribed for a waste incineration plant with a DeNOx. In a permit the measurement frequency, the averaging time and the emission limit shall be specified. 

When continuous measurements are prescribed the competent authorities can choose between a stringent emission limit value combined with a reasonable time that the emission limit value may be exceeded or a less stringent emission limit value which is not allowed to be exceeded. The choice between these options depends on both the averaging time and the variations in the inlet concentration in relation to the response time of the flue gas cleaning unit. Generally a combination of several emission limit values is prescribed in order to obtain a maximum protection of the environment and fore come impossible operating conditions. For example the European Large Combustion Plant Directive and the European Waste Incineration Directive give two or three emission limit values for the continuously measured components. 

In order to show the possible options the emission limit values for waste incineration plants in the Netherlands are given in the next tables.
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NOx 

(mg/Nm3)

SO2 

(mg/Nm3)

Dust 

(mg/Nm3)

O2 ref (vol%) 11 11 11

100% of the monthly averages 70

100 % of the daily averages 200 50 5

100% of the half hour averages 400 200 15

and / or

97% of the half hour averages 200 50 5

95%  of the 10min averages

100% of periodic measurements

95% confidence interval 40,0 10,0 1,5
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CO 

(mg/Nm3)

CxHy 

(mg/Nm3)

HCl 

(mg/Nm3)

HF 

(mg/Nm3)

O2 ref (vol%) 11 11 11 11

100% of the monthly averages

100 % of the daily averages 50 10 10 1

100% of the half hour averages 100 20 60 4

and / or

97% of the half hour averages 10 10 2

95%  of the 10min averages 150

100% of periodic measurements

95% confidence interval 5,0 3,0 4,0 0,4
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heavy metals 

(mg/Nm3)

Cd + Tl 

(mg/Nm3)

Hg 

(mg/Nm3)

Dioxines (ng 

TEQ/ Nm3)

O2 ref (vol%) 11 11 11 11

100% of the monthly averages

100 % of the daily averages

100% of the half hour averages

and / or

97% of the half hour averages

95%  of the 10min averages

100% of periodic measurements 0,5 0,05 0,05 0,1

95% confidence interval


Although dioxines are very hazardous continuous measurements are not required due to the absence of a suitable method. For the determination of mercury in flue gasses continuous measurements systems become more and more available. So it is expected that in time the European Waste Incineration directive will prescribe continuous measurement of mercury. 

Besides the emission limit value the analysis measurement technique shall be specified in the permit, because the results obtained with different measurement techniques can strongly deviate. The results also depend on the applied measurement procedures. Therefore normalised and validated measurement methods shall be applied. The European directives dictate the application of CEN standards for periodic and parallel measurements. 

In workgroups of the Technical Commission 264 of the European normalisation organisation (CEN) measurement methods are standardised and validated. In these workgroups experts from several members of the European Union work together on these standards. For example in workgroup 16 the standards for the standard reference methods for the analysis of the concentration of oxygen, sulphurdioxide, nitrogenoxides and moisture in the flue gasses of combustion plants and waste incineration plants are being prepared. Workgroup 19 is preparing the standard for measurement strategy, planning and reporting. This draft standard shows the complexity of emission measurements. Reliable emission data require that the sampling of the flue gas as well as the process conditions during the measurements are representative. Therefore technicians, who execute emission measurements, need sound knowledge about measurement methods, statistics and industrial processes. Accreditation according to EN 17025 is the most appropriate way to ensure that the laboratories and their personnel are competent for the execution of emission measurements. A technical specification of the EN 17025 for emission measurements is drafted by workgroup 19. 

When periodic emissions measurements have been carried out by an accredited laboratory, the measurements can still be executed at non representative process conditions. Industry states that they are responsible for representative process conditions and that the laboratories are not competent for the judgement of these process conditions Therefore commissions of laboratories include only the execution and reporting of the emission measurements. Thus emission measurements can be executed at non representative process conditions in order to meet the emission limit value. For example the dust emission of a product dryer can be reduced by lowering the input temperature or the speed of the flue gas fan. In the Netherlands the influence of this practice on the quality of the environmental data is still underestimated. Preferably the competent authorities shall be present during emission measurements to ensure representative process conditions. 
When continuous measurements are prescribed in the European directives, the measurement method is not specified. All methods are allowed provided that the uncertainty requirements in the directive are met and the EN14181 is applied for the quality assurance of the automated monitoring system.

2.
Quality assurance of automated monitoring systems

The EN14181 is the European standard for the quality assurance of automated monitoring systems. This standard provides three levels of quality assurance (QAL 1-3) and a yearly verification test (AST, annual surveillance test).

QAL 1 describes the procedure to establish if the uncertainty requirements in the legislation can be met with a selected monitoring system. According to the EN ISO 14956 the uncertainty of the monitoring system is estimated on bases of the performance characteristics of the monitoring system and the specific flue gas conditions like variations in the composition and the concentration distribution. Finally the estimated uncertainty is compared with the required uncertainty. 

When an automated monitoring system passes the QAL 1 test, the system has to be validated and calibrated after it has been installed according to the QAL 2 procedures. Therefore at least 15 parallel measurements with the standard reference method have to be performed. From these results a calibration curve is determined for the conversion of the measurement signal into the actual concentration. Every three or five years the calibration of the system shall be repeated. 

QAL 3 is the “ongoing quality assurance” procedure to prove that the monitoring system is still functioning according to the specifications of QAL 1. For this purpose zero and span cehecks are performed with control gasses. The deviations between the observed concentrations and the actual concentration of the control gas are registered in statistical control charts (Cusum or Sheward). In the control charts, the amount of drift and decrease in precision is compared to the uncertainty of the measured value itself. For this comparison, the standard deviation derived from the uncertainties sources applicable to zero and span readings as determined in QAL 1 are taken.

In the annual surveillance test the validity of the calibration curve is checked by execution of at least five parallel measurements with the standard reference method. Before these verification measurements are carried out, the functionality of the automated monitoring system is tested. This functionality test includes a leakage test, linearity test and cleaning of the sampling system. 
The quality assurance of automated monitoring systems using the EN14181 is prescribed by the Large Combustion Plant directive and the Waste Incineration directive. In order to help the Dutch companies with the implementation of this complex standard, practical guidelines will be drafted this year. The suitability of this standard for predictive monitoring systems based upon surrogate parameters is investigated in the Netherlands.

3.
NOx emission trading and monitoring

In the Netherlands NOx emission trading will start in 2005. Plants with a total installed thermal power greater than 20 MW or a total NOx emission exceeding 50 tonnes per year have to participate in the emission trading system. The involved plants emitted about 120 ktonnes NOx in 1995. In order to fulfil the NEC guidelines the emissions have to be reduced to 55 ktonnes in 2010. 

This reduction could be realised in the traditional way. Which means that the emission limit values for the NOx concentration in the flue gas of the involved installations should be lowered. The main disadvantage of this policy is the excessive discussions about where the reductions should be realised. General reduction of the emission limit values leads to high costs and therewith low cost effectiveness. Another disadvantage of this policy within the view of the NEC guidelines is the indirectness. While the emission reduction is expressed in concentration units and the target is based upon load, there is a risk that the target will not be achieved by fulfilment of the emission limit values. Therefore the Dutch government decided to introduce emission trading for NOx. 

Within the system of emission trading the involved installations have to fulfil a performance standard rate (PSR). For combustion emissions the PSR in 2010 is 50 g/GJ. This value has been calculated from the target of 55 ktonnes and the estimated energy consumption in 2010 of 1100 PJ. The starting value of the PSR in 2005 will be about 70 g/GJ. Every year the PSR will be adapted based upon a linear reduction to 50 g/GJ in 2010. When the energy consumption proves to be higher in 2010 the PSR will be adapted to a minimum of 40 g/GJ. For process emissions the PSR is not related to the energy consumption but to the production. For example the PSR in 2010 for the steel industry is 0,56 kg NOx per ton raw steel.

Monitoring of emissions is a main issue in emission trading. The workgroup ‘monitoring emission trading’ has been charged with the definition of the requirements for a sufficient monitoring of NOx emissions.  Monitoring within this framework includes all activities which are performed in order to obtain an emission report. So analysis, calibration, functionality tests, data capture, data handling, calculations, quality assurance, verification of data and reports are included. The workgroup has stipulated the following primary conditions for emission monitoring:

the applied monitoring shall be transparent and verifiable;

the reported emissions shall be reliable;

the prescribed monitoring shall be in agreement with the European directives;

in order to keep the costs acceptable the prescribed monitoring shall be related to the actual emission level;

within the required accuracy the prescribed monitoring shall fit with the current monitoring practice.

By order of the workgroup three investigations have been performed. The investigation into the current industrial monitoring systems showed that a variety of methods is used for the determination of the yearly NOx emission of installations. For installations where continuous monitoring is compulsory, CEMS (Continuous Emission Monitoring System) as well as PEMS (Predictive Emission Monitoring System) is used.  The emissions of installations with limited NOx emissions are generally established using an emission figure calculated from an environmental measurement in the past. The reproducibility and verifiability of the reported emission data proved to be rather poor and should be improved for emission trading purposes.

Secondly the performance of accredited labs for flue gas measurements has been investigated. Five labs simultaneously determined the NOx concentration in the flue gas of a waste incineration plant using standardized methods. Although the actual handling was not always according to the applied standard, the results were within the expected confidence interval. The labs have also performed flow measurements in the same stack. Due to the availability of adapters the labs had to perform the flow measurements sequentially. The flue gas flow measured with the Fortex detector, which was present in the stack, has been used as reference value. The results of this simple ring test show that the quality of the flow measurements should slightly be improved.

In the third investigation the reliability of the emission data reported by companies has been examined. The NOx emission of fifteen industrial installations has been established by the involved company and an accredited lab. The results are very diverge and independent of the used monitoring system. Although some results of PEMS and CEMS are very close to the values of the accredited labs, other results are very poor. When emission figures are used the same diverge results are observed. Some of the applied emission figures are very dated. The accessibility of the stacks is generally insufficient to perform measurements according to the appropriate standard. 

Based upon the results of the described investigations the workgroup comes to the conclusion that:

all activities leading to an emission year report shall be described in a monitoring protocol;

CEMS and PEMS can both be used for the determination of the NOx emission within the required confidence interval;

the quality of data from CEMS and PEMS shall be improved by the implementation of the EN 14181;

the emission figures of installations with a limited NOx emission shall be determined less frequently;

the accessibility of stacks shall be improved;

emission measurements shall be performed by accredited labs.

[image: image5.wmf]Thermal power

Number

NOx emission

Number

1

> 100 MWth

110

> 150 t/y

30

CEMS or PEMS; quality assurance 

according to EN 14181

2

50-100 MWth

110

75-150 t/y

10

determination of emission figure every 

six months by an accredited lab

3

20-50 MWth

145

30-75 t/y

15

determination of emission figure every 

two years by an accredited lab

4

1-20 MWth

890

1-30 t/y

40

determination of emission figure every 

four years by an accredited lab

Combustion emission

Process emission

Monitoring requirements

Monitoring 

class

The above conclusions and the primary conditions have lead to the following monitoring classification and monitoring requirements.

4.
Manual of the validation test

The validation test is a Microsoft Excel application (“ValidationTestEmissionData.xls”). For the menu structure of the spreadsheet the macro’s have been used. So the macro utility option shall not be disabled. The menu switches between the following sheets: “Emission data”, “Gaseous fuels”, “Liquid fuels”, “Solid fuels” and “Validation test”. The yellow cells in these sheets contain calculated data and can not be changed. In the white cells (alpha)numeric data can be entered. For the input of the other data scrollbars and pull down menus are used. In the next section the usage of the spreadsheet is described:

a) Enter the description of the installation/unit in cell C2;

b) Select the installation type using the pull down menu in cell C3;

c) Adjust the setting of the scroll bar in E4 to set the thermal capacity of the installation/unit;

d) Adjust the setting of the scroll bar in E5 to set the electrical efficiency or the E-load or steam production whatever is reported;

e) Select the type of operation using the pull down menu in cell C8; stand-by means that operation time of the installation is restricted and the installation is always operated at full load conditions;

f) Select the combusted fuels using the pull down menu’s in cell C10, E10, G10 and I10, when no fuels are combusted select <none> for all off them; if the used fuels are in the pull down menu’s go to step <j>

g) If a gaseous fuel is not mentioned in the pull down menu, select the option in cell G6 and enter the fuel description and the composition in the white cells in one of the columns C to G; the lower heating value and combustion parameters are calculated from the entered composition; if the composition is unknown, enter the lower heating value in row 3; in that case the combustion parameters are calculated from the lower heating value according to the DIN 1942; when the data have been entered press <return> ;

h) If a liquid fuel is not mentioned in the pull down menu, select the option in cell G7 and enter the fuel description, the lower heating value and the composition in the white cells in one of the columns C to G; the combustion parameters are calculated from the entered composition; if the composition is unknown, enter the lower heating value in row 3; in that case the combustion parameters are calculated from the lower heating value according to the DIN 1942; when the data have been entered press <return> ;

i) If a solid fuel is not mentioned in the pull down menu, select the option in cell G7 and enter the fuel description, the lower heating value and the composition in the white cells in one of the columns C to G; the combustion parameters are calculated from the entered composition; if the composition is unknown, enter the lower heating value in row 3; in that case the combustion parameters are calculated from the lower heating value according to the DIN 1942; when the data have been entered press <return> ;

j) For CO2 emission trading fuels that are sold, have to be subtracted, in that case choose for those fuels <supply> in the pull down menu’s in cells C16, E16, G16 or I16;

k) Adjust the settings of the scroll bars in cells C17, E17, G17 or I17 to set the fuel or energy consumption for each fuel whatever is reported;

l) For combustion emissions set the oxygen concentration in the flue gas by adjusting the scroll bar in cell C28; for non-combustion installations this scroll bar is used to set the waste gas flow;

m) Select the pollutant using the pull down menu in cell J27;

n) Adjust the settings of the scroll bars in cells E28, G28 and I28 to set the concentrations or the hourly/yearly emission loads of the pollutants whatever is reported;

o) Select the option in cell G5 in order to start the validation test;

p) Enter the known data by using the pull down menu’s in column C; if data are unknown or irrelevant don’t change the concerning pull down menu; when the entered data are out of the expected range, this is indicated in column E and the inspector shall start an inquiry to reveal the reason for this inconsistency.

5.
Cases for the workshop

Case 1
· A gas turbine (20 MW thermal capacity; 6 MW electrical capacity) is operated 5 days per week and 16 hours per day;

· The fuel LPG, contains 60 mol% butane and 40 mol% propane;

· The next data are extracted from the yearly emission report: LPG consumption 2,4 million Nm3, NOx emission 10 ton, CO2 emission 17,5 kton

· The emission limit value is 45 g/GJ;

Are these data consistent? If the data are inconsistent, what can be the reason? 

Case 2

· A boiler (1 MW thermal capacity) is continuously fired with HFO (2 w% S; lower heating value 41 MJ/kg);

· During periodic measurements the NOx emission at full load (100%) proved to be respectively 0,1 kg per hour;

The emission limit value for NOx is 120 mg at 3 vol% O2. Is this emission limit value exceeded?

· The next data are extracted from the yearly emission report: HFO consumption 200 ton, NOx emission 0,4 ton, SO2 emission 8 kton;

Are these data consistent? If the data are inconsistent, what can be the reason(s)?

5.1
Validation of the cases for the workshop

Case 1 : Sheet “Emission data”
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Case 1: Sheet “Validation test”
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Case 2: Sheet “Emission data”
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Case 2: Sheet “Validation test”
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				Date of permit						This spreadsheet can be used until: 26-08-2005														Although this spreadsheet has carefully been developed, mistakes in the calculated emission limit values can not be excluded.

				Emission limit values valid from 28-12-2005

				Type of installation						Thermal capacity (MWth)						24

										0						0.0%

										0						0.0%

										0						0.0%

				Type of waste						0						0.0%

										0						0		0		0.0

										0						0.00		0

				Type of fuel						0						0.0%

										0						0		0		0.0

										0						0.00		0

						6.0		26.0		16.0		47.0		57.0		85.0		81.0		77.0		91.0

				Tabel A : > 20 MWth		NOx (mg/Nm3)		SO2 (mg/Nm3)		CxHy (mg/Nm3)		HCl (mg/Nm3)		HF (mg/Nm3)		heavy metals (mg/Nm3)		Cd + Tl (mg/Nm3)		Hg (mg/Nm3)		Dioxines (ng TEQ/ Nm3)

		1.0		O2 ref (vol%)		11		11		11		11		11		11		11		11		11

		3.0		100% of the monthly averages		70

		4.0		100 % of the daily averages		200		50		10		10		1

		8.0		100% of the half hour averages		400		200		20		60		4

				and / or

		9.0		97% of the half hour averages		200		50		10		10		2

		3.0		100% of periodic measurements												0.5		0.05		0.05		0.1

		5.0		0

				0

				0

		4.0		95% confidence interval		40.0		10.0		3.0		4.0		0.4

				Remark: the CO emission limit values may be replaced by a CO emission limit value of max. 100 mg/Nm3 as hourly average for fluid bed installations

				0



related to the heat-input

If scrollbar is in the left position , the default lower heating value will be used for the calculation

Based upon dry flue gas

If the scrollbar is in the left position:
* the stochiometric flue gas flow will be calculated from the lower heating value using the DIN 1942, or
* if the lower heating value is default, the default stochiometric flue gas volume will be used

If scrollbar is in the left position , the default lower heating value will be used for the calculation

Based upon dry flue gas

If the scrollbar is in the left position:
* the stochiometric flue gas flow will be calculated from the lower heating value using the DIN 1942, or
* if the lower heating value is default, the default stochiometric flue gas volume will be used

As NO2

as C

sum of As, Co, Cr, Cu, Mn, Ni, Pb, Sb and V

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

Bij toetsing mag hiervoor gecorrigeerd worden



Blad2

		0		NOx (mg/Nm3)		SO2 (mg/Nm3)		CxHy (mg/Nm3)		HCl (mg/Nm3)		HF (mg/Nm3)		heavy metals (mg/Nm3)		Cd + Tl (mg/Nm3)		Hg (mg/Nm3)		Dioxines (ng TEQ/ Nm3)

		O2 ref (vol%)		11		11		11		11		11		11		11		11		11

		100% of the monthly averages		70

		100 % of the daily averages		200		50		10		10		1

		100% of the half hour averages		400		200		20		60		4

		and / or

		97% of the half hour averages		200		50		10		10		2

		100% of periodic measurements												0.5		0.05		0.05		0.1

		95% confidence interval		40.0		10.0		3.0		4.0		0.4



As NO2

as C

sum of As, Co, Cr, Cu, Mn, Ni, Pb, Sb and V

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

Bij toetsing mag hiervoor gecorrigeerd worden



Blad3

		Table A : > 20 MWth		NOx (mg/Nm3)		SO2 (mg/Nm3)		Dust (mg/Nm3)

		O2 ref (vol%)		11		11		11

		100% of the monthly averages		70

		100 % of the daily averages		200		50		5

		100% of the half hour averages		400		200		15

		and / or

		97% of the half hour averages		200		50		5

		95%  of the 10min averages

		100% of periodic measurements

		95% confidence interval		40.0		10.0		1.5

		Table A : > 20 MWth		CO (mg/Nm3)		CxHy (mg/Nm3)		HCl (mg/Nm3)		HF (mg/Nm3)

		O2 ref (vol%)		11		11		11		11

		100% of the monthly averages

		100 % of the daily averages		50		10		10		1

		100% of the half hour averages		100		20		60		4

		and / or

		97% of the half hour averages				10		10		2

		95%  of the 10min averages		150

		100% of periodic measurements

		95% confidence interval		5.0		3.0		4.0		0.4

		Table A : > 20 MWth		heavy metals (mg/Nm3)		Cd + Tl (mg/Nm3)		Hg (mg/Nm3)		Dioxines (ng TEQ/ Nm3)

		O2 ref (vol%)		11		11		11		11

		100% of the monthly averages

		100 % of the daily averages

		100% of the half hour averages

		and / or

		97% of the half hour averages

		95%  of the 10min averages

		100% of periodic measurements		0.5		0.05		0.05		0.1

		95% confidence interval



As NO2

as C

sum of As, Co, Cr, Cu, Mn, Ni, Pb, Sb and V

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

In every period of 24-hours

Bij toetsing mag hiervoor gecorrigeerd worden

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

In every period of 24-hours

Bij toetsing mag hiervoor gecorrigeerd worden

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

In every period of 24-hours

Bij toetsing mag hiervoor gecorrigeerd worden




_1155007600.xls
Blad1

		

				Date of permit						This spreadsheet can be used until: 26-08-2005														Although this spreadsheet has carefully been developed, mistakes in the calculated emission limit values can not be excluded.

				Emission limit values valid from 28-12-2005

				Type of installation						Thermal capacity (MWth)						24

										0						0.0%

										0						0.0%

										0						0.0%

				Type of waste						0						0.0%

										0						0		0		0.0

										0						0.00		0

				Type of fuel						0						0.0%

										0						0		0		0.0

										0						0.00		0

						6.0		26.0		16.0		47.0		57.0		85.0		81.0		77.0		91.0

				Tabel A : > 20 MWth		NOx (mg/Nm3)		SO2 (mg/Nm3)		CxHy (mg/Nm3)		HCl (mg/Nm3)		HF (mg/Nm3)		heavy metals (mg/Nm3)		Cd + Tl (mg/Nm3)		Hg (mg/Nm3)		Dioxines (ng TEQ/ Nm3)

		1.0		O2 ref (vol%)		11		11		11		11		11		11		11		11		11

		3.0		100% of the monthly averages		70

		4.0		100 % of the daily averages		200		50		10		10		1

		8.0		100% of the half hour averages		400		200		20		60		4

				and / or

		9.0		97% of the half hour averages		200		50		10		10		2

		3.0		100% of periodic measurements												0.5		0.05		0.05		0.1

		5.0		0

				0

				0

		4.0		95% confidence interval		40.0		10.0		3.0		4.0		0.4

				Remark: the CO emission limit values may be replaced by a CO emission limit value of max. 100 mg/Nm3 as hourly average for fluid bed installations

				0



related to the heat-input

If scrollbar is in the left position , the default lower heating value will be used for the calculation

Based upon dry flue gas

If the scrollbar is in the left position:
* the stochiometric flue gas flow will be calculated from the lower heating value using the DIN 1942, or
* if the lower heating value is default, the default stochiometric flue gas volume will be used

If scrollbar is in the left position , the default lower heating value will be used for the calculation

Based upon dry flue gas

If the scrollbar is in the left position:
* the stochiometric flue gas flow will be calculated from the lower heating value using the DIN 1942, or
* if the lower heating value is default, the default stochiometric flue gas volume will be used

As NO2

as C

sum of As, Co, Cr, Cu, Mn, Ni, Pb, Sb and V

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

Bij toetsing mag hiervoor gecorrigeerd worden



Blad2

		0		NOx (mg/Nm3)		SO2 (mg/Nm3)		CxHy (mg/Nm3)		HCl (mg/Nm3)		HF (mg/Nm3)		heavy metals (mg/Nm3)		Cd + Tl (mg/Nm3)		Hg (mg/Nm3)		Dioxines (ng TEQ/ Nm3)

		O2 ref (vol%)		11		11		11		11		11		11		11		11		11

		100% of the monthly averages		70

		100 % of the daily averages		200		50		10		10		1

		100% of the half hour averages		400		200		20		60		4

		and / or

		97% of the half hour averages		200		50		10		10		2

		100% of periodic measurements												0.5		0.05		0.05		0.1

		95% confidence interval		40.0		10.0		3.0		4.0		0.4



As NO2

as C

sum of As, Co, Cr, Cu, Mn, Ni, Pb, Sb and V

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

Bij toetsing mag hiervoor gecorrigeerd worden



Blad3

		Table A : > 20 MWth		NOx (mg/Nm3)		SO2 (mg/Nm3)		Dust (mg/Nm3)

		O2 ref (vol%)		11		11		11

		100% of the monthly averages		70

		100 % of the daily averages		200		50		5

		100% of the half hour averages		400		200		15

		and / or

		97% of the half hour averages		200		50		5

		95%  of the 10min averages

		100% of periodic measurements

		95% confidence interval		40.0		10.0		1.5

		Table A : > 20 MWth		CO (mg/Nm3)		CxHy (mg/Nm3)		HCl (mg/Nm3)		HF (mg/Nm3)

		O2 ref (vol%)		11		11		11		11

		100% of the monthly averages

		100 % of the daily averages		50		10		10		1

		100% of the half hour averages		100		20		60		4

		and / or

		97% of the half hour averages				10		10		2

		95%  of the 10min averages		150

		100% of periodic measurements

		95% confidence interval		5.0		3.0		4.0		0.4

		Table A : > 20 MWth		heavy metals (mg/Nm3)		Cd + Tl (mg/Nm3)		Hg (mg/Nm3)		Dioxines (ng TEQ/ Nm3)

		O2 ref (vol%)		11		11		11		11

		100% of the monthly averages

		100 % of the daily averages

		100% of the half hour averages

		and / or

		97% of the half hour averages

		95%  of the 10min averages

		100% of periodic measurements		0.5		0.05		0.05		0.1

		95% confidence interval



As NO2

as C

sum of As, Co, Cr, Cu, Mn, Ni, Pb, Sb and V

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

In every period of 24-hours

Bij toetsing mag hiervoor gecorrigeerd worden

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

In every period of 24-hours

Bij toetsing mag hiervoor gecorrigeerd worden

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

In every period of 24-hours

Bij toetsing mag hiervoor gecorrigeerd worden




_1155007413.xls
Blad1

		

				Date of permit						This spreadsheet can be used until: 26-08-2005														Although this spreadsheet has carefully been developed, mistakes in the calculated emission limit values can not be excluded.

				Emission limit values valid from 28-12-2005

				Type of installation						Thermal capacity (MWth)						24

										0						0.0%

										0						0.0%

										0						0.0%

				Type of waste						0						0.0%

										0						0		0		0.0

										0						0.00		0

				Type of fuel						0						0.0%

										0						0		0		0.0

										0						0.00		0

						6.0		26.0		16.0		47.0		57.0		85.0		81.0		77.0		91.0

				Tabel A : > 20 MWth		NOx (mg/Nm3)		SO2 (mg/Nm3)		CxHy (mg/Nm3)		HCl (mg/Nm3)		HF (mg/Nm3)		heavy metals (mg/Nm3)		Cd + Tl (mg/Nm3)		Hg (mg/Nm3)		Dioxines (ng TEQ/ Nm3)

		1.0		O2 ref (vol%)		11		11		11		11		11		11		11		11		11

		3.0		100% of the monthly averages		70

		4.0		100 % of the daily averages		200		50		10		10		1

		8.0		100% of the half hour averages		400		200		20		60		4

				and / or

		9.0		97% of the half hour averages		200		50		10		10		2

		3.0		100% of periodic measurements												0.5		0.05		0.05		0.1

		5.0		0

				0

				0

		4.0		95% confidence interval		40.0		10.0		3.0		4.0		0.4

				Remark: the CO emission limit values may be replaced by a CO emission limit value of max. 100 mg/Nm3 as hourly average for fluid bed installations

				0



related to the heat-input

If scrollbar is in the left position , the default lower heating value will be used for the calculation

Based upon dry flue gas

If the scrollbar is in the left position:
* the stochiometric flue gas flow will be calculated from the lower heating value using the DIN 1942, or
* if the lower heating value is default, the default stochiometric flue gas volume will be used

If scrollbar is in the left position , the default lower heating value will be used for the calculation

Based upon dry flue gas

If the scrollbar is in the left position:
* the stochiometric flue gas flow will be calculated from the lower heating value using the DIN 1942, or
* if the lower heating value is default, the default stochiometric flue gas volume will be used

As NO2

as C

sum of As, Co, Cr, Cu, Mn, Ni, Pb, Sb and V

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

Bij toetsing mag hiervoor gecorrigeerd worden



Blad2

		0		NOx (mg/Nm3)		SO2 (mg/Nm3)		CxHy (mg/Nm3)		HCl (mg/Nm3)		HF (mg/Nm3)		heavy metals (mg/Nm3)		Cd + Tl (mg/Nm3)		Hg (mg/Nm3)		Dioxines (ng TEQ/ Nm3)

		O2 ref (vol%)		11		11		11		11		11		11		11		11		11

		100% of the monthly averages		70

		100 % of the daily averages		200		50		10		10		1

		100% of the half hour averages		400		200		20		60		4

		and / or

		97% of the half hour averages		200		50		10		10		2

		100% of periodic measurements												0.5		0.05		0.05		0.1

		95% confidence interval		40.0		10.0		3.0		4.0		0.4



As NO2

as C

sum of As, Co, Cr, Cu, Mn, Ni, Pb, Sb and V

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

Bij toetsing mag hiervoor gecorrigeerd worden



Blad3

		Table A : > 20 MWth		NOx (mg/Nm3)		SO2 (mg/Nm3)		Dust (mg/Nm3)

		O2 ref (vol%)		11		11		11

		100% of the monthly averages		70

		100 % of the daily averages		200		50		5

		100% of the half hour averages		400		200		15

		and / or

		97% of the half hour averages		200		50		5

		95%  of the 10min averages

		100% of periodic measurements

		95% confidence interval		40.0		10.0		1.5

		Table A : > 20 MWth		CO (mg/Nm3)		CxHy (mg/Nm3)		HCl (mg/Nm3)		HF (mg/Nm3)

		O2 ref (vol%)		11		11		11		11

		100% of the monthly averages

		100 % of the daily averages		50		10		10		1

		100% of the half hour averages		100		20		60		4

		and / or

		97% of the half hour averages				10		10		2

		95%  of the 10min averages		150

		100% of periodic measurements

		95% confidence interval		5.0		3.0		4.0		0.4

		Table A : > 20 MWth		heavy metals (mg/Nm3)		Cd + Tl (mg/Nm3)		Hg (mg/Nm3)		Dioxines (ng TEQ/ Nm3)

		O2 ref (vol%)		11		11		11		11

		100% of the monthly averages

		100 % of the daily averages

		100% of the half hour averages

		and / or

		97% of the half hour averages

		95%  of the 10min averages

		100% of periodic measurements		0.5		0.05		0.05		0.1

		95% confidence interval



As NO2

as C

sum of As, Co, Cr, Cu, Mn, Ni, Pb, Sb and V

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

In every period of 24-hours

Bij toetsing mag hiervoor gecorrigeerd worden

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

In every period of 24-hours

Bij toetsing mag hiervoor gecorrigeerd worden

1) Competent authority can prescribe another O2-ref in the permit when the oxydation of the waste takes place in an oxygen enriched atmosphere

2) When hazardous waste is oxydised, the concentrations are only derived to O2ref when the actual oxygen concentration is lower than O2ref and the involved component is removed by the flue gas cleaning installation

in one year

In every period of 24-hours

Bij toetsing mag hiervoor gecorrigeerd worden




_1139550224.xls
Blad1

		Monitoring class		Combustion emission				Process emission				Monitoring requirements

				Thermal power		Number		NOx emission		Number

		1		> 100 MWth		110		> 150 t/y		30		CEMS or PEMS; quality assurance according to EN 14181

		2		50-100 MWth		110		75-150 t/y		10		determination of emission figure every six months by an accredited lab

		3		20-50 MWth		145		30-75 t/y		15		determination of emission figure every two years by an accredited lab

		4		1-20 MWth		890		1-30 t/y		40		determination of emission figure every four years by an accredited lab





Blad2

		





Blad3

		






