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1A1 Energy industries, 1A2 Manufacturing industries and 1A4 Other sectors

Stationary combustion plants are part of the CRF emission sources 1A1 Energy industries, 1A2 Manufacturing industries and 1A4 Other sectors.

Methodology and references

The Danish emission inventory is based on the CORINAIR (CORe INventory on AIR emissions) system, which is a European program for air emission inventories. CORINAIR includes methodology structure and software for inventories. The methodology is described in the Emission Inventory Guidebook 3rd edition, prepared by the UNECE/EMEP Task Force on Emissions Inventories and Projections. Emission data are stored in an Access database, and data transferred to the CRF format.

The inventory of emissions from combustion processes in the CRF sources 1A1 Energy industries, 1A2 Manufacturing industries and 1A4 Other sectors is based on activity rates from the Danish energy statistics. Emission factors for different fuels, plants and sectors have been determined. Some large plants like e.g. power plants are registered individually as large point sources and emission data from the actual plants are used. 

SNAP / IPCC source categories

In the Danish emission database all activity rates and emissions are defined in SNAP sector categories (Selected Nomenclature for Air Pollution). 11 main categories are defined; categories that are further divided into a second and third level of snap. The CRF sources (IPCC source categories) 1A1, 1A2 and 1A4 are included in SNAP 01, 02, 03 and 08. 

SNAP 01 includes power plants, district-heating plants, petroleum refining plants and oil/gas extraction. SNAP 02 includes commercial and institutional plants, residential plants and plants in agriculture, forestry and aquaculture. SNAP 03 includes industrial combustion in boilers, gas turbines and stationary engines and industrial combustion in processes. SNAP 08 includes amongst others mobile sources in households & gardening, in agriculture, in forestry, in industry and in national fishing. Mobile sources are not further discussed in this Appendix, please refer to Appendix 6.

Emission inventories are prepared from a complete emission database based on the SNAP categories. Aggregation to IPCC source categories in the CRF format is based on a correspondence list between SNAP and IPCC96 source categories which is included in the UNECE/EMEP Emission Inventory Guidebook. An emission source correspondence list of CRF sources 1A1, 1A2 and 1A4 is shown in Appendix 4.5.

In Denmark all municipal waste incineration is utilised for heat and power production. Thus incineration of waste is included in CRF categories 1A1, 1A2 and 1A4.

Large point sources

Large point sources like power plants, industrial plants and refineries are included as point sources in the Danish emission database. Each point source might consist of more than one part e.g. a power plant with several units. 

By registering the plants as point sources in the database it is possible to use plant specific emission factors for the plants. Plant specific emission data are obtained from:

· Annual environmental reports

· Annual plant specific reporting of SO2 and NOx from power plants >25MWe prepared for the Danish Energy Authority due to Danish legislation /3/ 

Annual environmental reports from the plants include a considerable number of emission data sets. In general emission data from annual environmental reports are based on emission measurements, but some emissions might have been calculated from general emission factors. Only some of the pollutants included in the UNFCCC inventory is reported in the annual environmental reports or in other plant specific reports. Emission of the remaining pollutants is based on general emission factors for the fuel and source category. CO2, CH4 and N2O from large point sources included in CRF 1A1, 1A2 and 1A4 are all based on the general emission factors. 

In the year 2001 63 large point sources within CRF source category 1A1, 1A2 and 1A4 are specified in the Danish emission database. These point sources includes:

· Power plants and cogeneration plants (combined heat and power plants)

· Municipal waste incineration plants

· A few large industrial plants

· Petroleum refining plants

The fuel consumption of large point sources in 1A1, 1A2 and 1A4 is 320 PJ (2001). This corresponds to 53% of the overall fuel consumption of 1A1, 1A2 and 1A4.

A list of large point sources 2001 and the fuel consumption rates is shown in appendix 4.2. A table showing which large point source emissions are based on plant specific emission factors is also included in the appendix. The number of large point sources registered in the databases has been increasing from 1990 till 2001.

Area sources

Fuels not combusted in large point sources are included as sector specific area sources in the emission database. Plants like residential boilers, small district heating plants, small cogeneration plants and industrial plants are defined as area sources. Emissions from area sources are based on fuel consumption data and emission factors. Further information about emission factors is given below.

Activity rates, fuel consumption

The fuel consumption rates are based on the official Danish energy statistics prepared by the Danish Energy Authority. The Danish Energy Authority aggregates fuel consumption rates to SNAP categories. Some fuel categories of the official Danish energy statistics are added to obtain a less detailed fuel aggregation level. 

The Danish energy statistics does not specify fuel consumption rates in specific industries. Thus all fuel consumption of 1A2 Manufacturing industries and construction is included in 1A2f Other. 

Traded and not traded fuels are included in the Danish energy statistics. Thus e.g. an estimation of the annual consumption of not traded wood is included. 

Emissions from petroleum coke bought abroad and combusted in Danish residential plants (border trade of 251 TJ) are included in the inventory.

The fuel consumption of district heating and power producing plants are each year reported by the plant owners to the Danish Energy Authority. The fuel consumption of large point sources specified in the Danish emission databases refers to a plant specific database from the Danish Energy Authority. The fuel consumption of area sources is calculated as total fuel consumption minus fuel consumption of large point sources.

Emissions from non-energy use of fuels are not yet included in the Danish national approach, but have been included in the reference approach. 

Fuel rates of CRF sources 1A1, 1A2 and 1A4 is shown in Appendix 4.3.

Emission factors 

For each fuel and SNAP (sector and e.g. type of plant) a set of general emission factors has been determined. The emission factors are either national referenced or based on the EMEP/CorinAir Guidebook. Emission factors for area sources year 2001 are shown in Appendix 4.1. Time series of greenhouse gas emission factors are also shown.

Most country specific emission factors refers to:

· Danish legislation

· Danish research reports

· Calculations based on plant specific emissions from a considerable number of power plants

· Calculations based on plant specific emissions from a considerable number of municipal waste incineration plants

References of each area source emission factor are shown in Appendix 4.1. Note that SO2 and NOx emissions from large point sources are often based on emission measurements and thus they are plant specific. Some CO and NMVOC emissions are also plant specific. If emissions are not stated in annual environmental reports or other plant specific reports the general area source emission factor is used. 

CO2 emission factors for fuels are shown in Table 1. 

Table 1 Emission factors 2001, CO2 

Fuel
Biomass
Emission factor
Unit
Reference type 1)

Coal

95
kg/GJ
cs

Petroleum coke

92
kg/GJ
cs

Wood
x
102
kg/GJ
c

Municipal waste (biomass part)
x
97,8
kg/GJ 
cs

Municipal waste (plastic part)

19,2
kg/GJ
cs

Agricultural waste (straw)
x
102
kg/GJ
cs

Residual oil

78
kg/GJ
c

Gas oil

74
kg/GJ
c

Kerosene

72
kg/GJ
c

Liquid bio fuel
x
102
kg/GJ
c

Orimulsion

80
kg/GJ
cs

Natural gas

57,25
kg/GJ
cs

LPG

52
kg/GJ
c

Refinery gas

57,1
kg/GJ
cs

Biogas
x
83,6
kg/GJ
cs

1) CS: country specific, C: CORINAIR

Some of the indicated emission factors (IEF) in Table 1A(a) of the CRF differ from IEF reported by other countries:

· Indicated emission factors for NMVOC and CH4 of gaseous fuels in CRF Table 1A(a) are above the general level. This is due to the considerable number gas fuelled lean burn engines installed in cogeneration plants. The emission of unburned hydrocarbon from lean burn gas engines is much higher than from boilers or gas turbines. The emission factors are documented in several Danish reports including /4/. There has been a rapid increase in number and gas consumption rate of these plants, thus resulting in a considerable increase of IEF since 1990. 

· IEF of CH4 and NMVOC of biomass are relatively high in Denmark duel to a considerable number of biogas fuelled lean burn gas engines in cogeneration plants. 

CO2 from the plastic part of municipal waste

The CO2 emission from the plastic part of municipal waste incineration is included in the Danish national approach. The CO2 emission from incineration of municipal waste is split in two parts: The emission from combustion of the plastic content of the waste and the emission from combustion of the rest of the waste – the biomass part. The CO2 emission from the plastic part is included in the fuel category Other fuels with a fuel consumption rate of zero. Thus the CO2 emission from the plastic part of incinerated waste (Table 1A(a), Other fuels, 1A1a, 1A2f and 1A4a) occurs without at corresponding fuel consumption. The CO2 emission from the non-plastic part is included in the fuel category Biomass applying the total consumption rate of municipal waste. Calculation of the two CO2 emission factors for municipal waste is based on knowledge of plastic content of waste and the lower heating value of plastic (assumed to be the same as for crude oil) and biomass waste part respectively. Calculations are shown in Appendix 4.4.

Other pollutants from municipal waste incineration are all included in fuel category biomass. 

Reference approach

In addition to the detailed emission calculation in the national approach CO2 emission from fuel combustion is aggregated using the reference approach. Data used in the reference approach originate from the annual “basicdata” table prepared by the Danish Energy Authority and published on their home page. Some fuel categories have been aggregated to follow fuel categories in the CRF Table1A(b). 

The fraction of carbon oxidised has been assumed to be 1,00. The carbon emission factor originates from the IPCC Reference Manual /8/. 

In CRF Table 1A(c) the CO2 emission calculated in the national approach is compared with the CO2 emission calculated in the reference approach. To make results comparable:

· CO2 emission from the plastic part of municipal waste incineration is added in Reference Approach. (Other fuels of sources 1A1, 1A2 and 1A4). 

· Non-energy use of fuels is not included in the Danish National Approach. Thus consumption for non-energy (10,63 PJ) is subtracted in Reference Approach to make results comparable. Inclusion of non-energy use of fuels in the national approach will be considered in future inventories. 

In 2001 fuel consumption rates of the two approaches differ 1,19% and the CO2 emission differ 0,94%. In 1990-2001 the fuel consumption difference is within 1,91% and the CO2 emission difference is within 1,69%. 

Recalculation and changes

Emission factors for CH4, N2O, CO and NMVOC, 1990-2000

Emission factors for CH4, N2O, CO and NMVOC have been revised. Some emission factors have been changed and now refer to the EMEP Guidebook or to Danish references. Consistency of factors has been improved. References of the emission factors have been included in the 2001 emission database. 
Correction of errors

Some corrections of emission factor errors (1990-2000) have been carried out since last year. The corrections are registered in a (manual) log table in the emission database. The errors however have not influenced the total emission considerably. 

CO2 emission from incineration of municipal waste 

Up to now the emission from the plastic part of the waste have been included in the fuel category Liquid fuels in CRF. Now this emission is included in the fuel category Other fuels. This change of aggregation does not change the total emission reported but improves comparability of IEFs to IEFs of inventories from other countries. 

The CO2 emission from non-plastic part of waste is includes in the fuel category Biomass as in the former inventories. 

In former inventories the energy content of municipal waste have been counted twice in the National approach. The energy content was included both as Biomass and as Liquid fuel. Now the energy content is included only as Biomass. Thus the CO2 emission from the plastic part of incinerated waste (Other fuels) occurs without at corresponding energy consumption. 

Table 1A(a)s1-4:

The change of aggregation cause considerable changes of Table 1A(a)s1-4. The total CO2 emission is unchanged but a considerable part of the emission is now included in fuel category Other fuels instead of Liquid fuels. Energy consumption, CO2 emission and IEF change in the sources 1A1, 1A2 and 1A4. The CO2 IEFs of Liquid fuel are now comparable to those of other countries. 

Table 1A(c):

In the National approach energy consumption and CO2 emission of Liquid fuels is lower than in former inventories. Emission from Other fuels is not included in Table 1A(c). Thus it is not necessary to make the correction in Table 1A(c) that was made last year. 

Reference approach

The reference approach has been recalculated in 2003. Some specific fuels have been moved to other fuel categories in Table 1A(b) as a result of comments in the review last year. The recalculation is based on a revised energy statistics. 

Uncertainty

Estimation of uncertainty is based on the Tier 1 methodology in IPCC Good Practice Guidance (GPG) /2/. 

The uncertainty of greenhouse gas emissions and the uncertainty of total Global Warming Potential (GWP) is shown in Table 2. The uncertainty of Global Warming Potential is estimated to be 11% and the uncertainty in trend of GWP is 1,8%. 

Main sources of uncertainty of GWP are N2O emission and CO2 emission from coal combustion. Main sources of trend uncertainty of GWP are CO2 emission from natural gas consumption and CO2 emission from coal combustion. The uncertainties of these sources should be further analysed to improve uncertainty estimates in the future. 

Table 2 Uncertainty of greenhouse gases

Pollutant
Uncertainty of emission inventory [%]
Uncertainty of emission trend [%]

CO2 
2,6
1,8

CH4 
39
389

N2O 
1000
3,1

GWP
11
1,8

CO2:

The source categories follow the suggested aggregation of key source analyses /2/, and thus CO2 emissions from stationary combustion plants are disaggregated only to fuel level. 

The activity rate uncertainties refers to Table 2.6 in GPG. The fuel consumption rates of the different sectors are considered and the uncertainties of fuel rates determined - see appendix 2.6.

Uncertainties of CO2 emission factors for fuels are assumed to be less than 5% referring to GPG page 2.15. Uncertainty of emission factors for coal (5%), orimulsion (2%), fuel oil (2%) and natural gas (1%) is based on a Danish research report /6/.

Overall uncertainty of the Danish CO2 emission from stationary combustion plants year 2001 is 2,6% and the trend uncertainty is 1,8%. Calculation sheet is shown in appendix 4.6.

CH4:

Two emission sources are considered in the CH4 uncertainty analysis: Gas engines and other stationary combustion plants. This aggregation level differs from the key source analysis. This aggregation is preferred due to the much higher emission factor for gas engines and due to the fact that measurements of CH4 emissions from gas engines have been carried out on a large number of plants - contrary to other stationary combustion plants. Thus CH4 emission factors for gas engines are more accurate than emission factors for other stationary combustion plants. 

Uncertainty of CH4 emission factors for gas engines is estimated to be less than 40% /5/. Uncertainty of other stationary sources is assumed to be 100% referring to GPG Table 2.5. The combined fuel rate uncertainty of stationary combustion plants is estimated to 2,2% (Appendix 4.6). Calculation of CH4 emissions from gas engines is based on the Danish emission database that specifies fuel consumption in reciprocating engines. 

Overall uncertainty of the Danish CH4 emission from stationary combustion plants year 2001 is 39% and the trend uncertainty is 389%. Calculation sheet is shown in appendix 4.6.

N2O:

Stationary combustion plants are not disaggregated following the key source analysis. Uncertainty of N2O emission factors is assumed to be 1000% referring to GPG Table 2.5. The combined fuel rate uncertainty of stationary combustion plants is again estimated to be 2,0%. 

The overall uncertainty of the Danish N2O emission from stationary combustion plants year 2001 is 1000% and the trend uncertainty is 2,3%. Calculation sheet is shown in appendix 4.6.

SO2, NOx, NMVOC and CO

The uncertainty estimation of SO2, NOx, NMVOC and CO are based on the methodology in Good Practice Guidance for CLRTAP Emission Inventories /7/. The methodology follows the tier 1 methodology of GPG. Source categories follow the SNAP main sectors thus 3 categories of stationary combustion plants are considered. 

Uncertainty of fuel rates are assumed to be 2% based on /7/. Uncertainty of emission factors are taken from /7/ assuming that uncertainty is always in the lower end of the interval given in chapter 2.3.3 b. Estimated uncertainties of SO2, NOx, NMVOC and CO from stationary combustion plants are shown in Table 3. In general the calculated uncertainties in this first attempt estimation are assumed to be overestimated due to the fact that a considerable part of e.g. SO2 and NOx emissions in the Danish inventory is based on emissions measurements. 

Table 3 Uncertainty, SO2, NOx, NMVOC and CO 

Pollutant
Uncertainty of emission inventory [%]
Uncertainty of emission trend [%]

SO2 
7
0,5

NOx 
15
3,1

NMVOC
36
23

CO
45
6

QA/QC and verification

A formal QA/QC plan has not yet been developed, but a number of quality control (QC) procedures are performed. The Danish QC includes:

· Check of time series of the CRF and SNAP source categories. Considerable changes are checked and explained.

· Comparison to inventory of the previous year. Any major changes are verified. 

· Total emissions when aggregated to CRF source categories are compared to totals based on SNAP source categories (control of data transfer).  

· A manual log table have been introduced in the emission databases to collect information about recalculations

In addition to the general QC procedures some additional QC are performed for stationary combustion plants:

General:

· The CRF reference approach validates the fuel consumption rates and CO2 emissions of fuel combustion. Fuel consumption rates are within 1,9% difference (1990-2001) and CO2 emissions are within 1,7% difference.

· The emission from each large point source is compared to the emission reported the previous year. 

· Some automated checks have been prepared for the emission databases: 

1. Check of units for fuel rate, emission factor and plant specific emissions

2. Check of emission factors of large point sources. Emission factors of pollutants that are not plant specific should be the same as the emission factor that are defined for area sources.

3. Additional checks of database consistency

· Most emission factor references are now implemented in the emission database itself.

Country specific emission factors:

· Annual environmental reports are kept for subsequent control of plant specific emission data

· QA/QC checks of the country specific emission factors have not been performed but most factors are based on work from companies that have implemented some QA/QC work. The two major power plant owners / operators in Denmark: E2 and Elsam both obtained the ISO 14001 certification for environmental management system. Danish Gas Technology Centre and dk-Teknik both run accredited laboratories for emission measurements. 

Uncertainty

QA/QC of uncertainty estimates have not yet been performed.

Future improvements

Some improvements are planned for the future greenhouse gas emissions inventory. 

A research project aiming at improving emission factors for cogeneration plants (combined heat and power production) <25MWe will be reported in May 2003 /9/. The emission factors determined in this work is better documented than the emission factors used presently. E.g. N2O emission measurements have been performed on a considerable number of plants. In addition to improvements of the emission factors themselves it will be possible to make better estimates of uncertainties. Further, time series of the CH4 emission factor for gas engines will be implemented.

Improved estimates of CO2 emission from incineration of the plastic part of municipal waste are planned. Up till now the lower heating value of plastic is assumed to equal the lower heating value of crude oil. A heating value for plastic will be used in future inventories.

The first attempt uncertainty analyse that has been reported this year is excepted to be improved next year when more country specific uncertainties for fuel consumption and emission factors have been incorporated.
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Appendix

Appendix 4.1 Emission factors

Table 4 Emission factors 2001, CO2 

Fuel
Biomass
Emission factor
Unit
Reference type
Reference

Coal

95
kg/GJ
cs
Elsam (major producer of electricity and district heating)

Petroleum coke

92
kg/GJ
cs
SK Energi

Wood
x
102
kg/GJ
c
-

Municipal waste (biomass part)
x
97,8
kg/GJ 
cs
Calculation based on data from Danish Environmental Protection Agency. See appendix 4.4.

Municipal waste (plastic part)

19,2
kg/GJ
cs


Agricultural waste (straw)
x
102
kg/GJ
cs
-

Residual oil

78
kg/GJ
c
1)

Gas oil

74
kg/GJ
c
1)

Kerosene

72
kg/GJ
c
1) (~73 kg/GJ)

Liquid bio fuel
x
102
kg/GJ
c
-

Orimulsion

80
kg/GJ
cs
The Danish Energy Authority

Natural gas

57,25
kg/GJ
cs
Danish Gas Technology Centre, calculation based on average gas quality stated by DONG 

LPG

52
kg/GJ
c
1)

Refinery gas

57,1
kg/GJ
cs
Assumed same emission factor as natural gas

Bio gas
x
83,6
kg/GJ
cs
Calculation based of typical manure gas stated by Danish Gas Technology Centre

1) Emission Inventory Guidebook 3rd edition, prepared by the UNECE/EMEP
Table 5 Emission factors 1990-2001, CO2 

fuel
Unit
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

Coal
kg/GJ
95
95
95
95
95
95
95
95
95
95
95
95

Petroleum coke
kg/GJ
102
102
102
102
102
102
102
102
92
92
92
92

Wood
kg/GJ
102
102
102
102
102
102
102
102
102
102
102
102

Municipal waste 

(biomass part)
kg/GJ
92,56
92,56
94,73
95,68
95,68
96,96
97,91
97,91
97,6
97,8
97,8
97,8

Municipal waste 

(plastic part)
kg/GJ
24,44
24,44
22,27
21,32
21,32
20,04
19,09
19,09
19,4
19,2
19,2
19,2

Agricultural waste (straw)
kg/GJ
102
102
102
102
102
102
102
102
102
102
102
102

Residual oil
kg/GJ
78
78
78
78
78
78
78
78
78
78
78
78

Gas oil
kg/GJ
74
74
74
74
74
74
74
74
74
74
74
74

Kerosene
kg/GJ
72
72
72
72
72
72
72
72
72
72
72
72

Liquid bio fuel
kg/GJ











102

Orimulsion
kg/GJ





80
80
80
80
80
80
80

Natural gas
kg/GJ
56,9
56,9
56,9
56,9
56,9
56,9
56,9
56,9
56,9
56,9
57,1
57,25

LPG
kg/GJ
65
65
65
65
65
65
65
65
65
65
65
52

Refinery gas
kg/GJ
56,9
56,9
56,9
56,9
56,9
56,9
56,9
56,9
56,9
56,9
57,1
57,1

Bio gas
kg/GJ
83,6
83,6
83,6
83,6
83,6
83,6
83,6
83,6
83,6
83,6
83,6
83,6

Table 6 Emission factors 2001 

fuel
ipcc_id
snap
unit1
unit2
CH4
Reference
N2O
Reference
SO2
Reference
NOX
Reference
NMVOC
Reference
CO
Reference

AGRICUL. WASTES
1A1a
010102
g
GJ
32
C
1
4
C
1
100
CS
5  19
153
SC
28
50
C
1
50
CS
3

AGRICUL. WASTES
1A1a
010103
g
GJ
32
C
1
4
C
1
100
CS
5  19
156
CS
4
50
C
1
50
CS
3

AGRICUL. WASTES
1A1a
010202
g
GJ
32
C
1
4
C
1
100
CS
5  19
153
CS
28
50
C
1
325
CS
4  5

AGRICUL. WASTES
1A1a
010203
g
GJ
32
C
1
4
C
1
100
CS
5  19
156
CS
4
50
C
1
325
CS
4  5

AGRICUL. WASTES
1A2f
030102
g
GJ
32
C
1
4
C
1
100
CS
5  19
153
CS
28
50
C
1
325
CS
4  5

AGRICUL. WASTES
1A2f
030105
g
GJ
32
C
1
4
C
1
100
CS
5  19
153
CS
28
50
C
1
325
CS
4  5

AGRICUL. WASTES
1A4a
0201
g
GJ
200
C
1
4
C
1
100
CS
5  19
153
CS
28
600
C
1
325
CS
4  5

AGRICUL. WASTES
1A4b
0202
g
GJ
200
C
1
4
C
1
100
CS
5  19
153
CS
28
600
C
1
4000
CS
1  6  7

AGRICUL. WASTES
1A4c
0203
g
GJ
200
C
1
4
C
1
100
CS
5  19
153
CS
28
600
C
1
325
CS
4  5

AGRICUL. WASTES
1A4c
020302
g
GJ
200
C
1
4
C
1
100
CS
5  19
153
CS
28
600
C
1
325
CS
4  5

BIOGAS
1A1a
010102
g
GJ
4
C
1
2
C
1
11
CS
26
31
CS
4
4
C
1
36
CS
8

BIOGAS
1A1a
010103
g
GJ
4
C
1
2
C
1
11
CS
26
31
CS
4
4
C
1
36
CS
8

BIOGAS
1A1a
010105
g
GJ
434
CS
2
2
C
1
11
CS
26
605
CS
2
4
C
1
255
CS
2

BIOGAS
1A1a
010203
g
GJ
4
C
1
2
C
1
11
CS
26
31
CS
4
4
C
1
36
CS
8

BIOGAS
1A1c
010405
g
GJ
434
CS
2
2
C
1
11
CS
26
605
CS
2
4
C
1
255
CS
2

BIOGAS
1A1c
010505
g
GJ
434
CS
2
2
C
1
11
CS
26
605
CS
2
4
C
1
255
CS
2

BIOGAS
1A2f
0301
g
GJ
4
C
1
2
C
1
11
CS
26
31
CS
4
4
C
1
36
CS
8

BIOGAS
1A2f
030102
g
GJ
4
C
1
2
C
1
11
CS
26
66
CS
4
4
C
1
36
CS
8

BIOGAS
1A2f
030105
g
GJ
434
CS
2
2
C
1
11
CS
26
605
CS
2
4
C
1
255
CS
2

BIOGAS
1A4a
0201
g
GJ
4
C
1
2
C
1
11
CS
26
31
CS
4
4
C
1
36
CS
8

BIOGAS
1A4a
020103
g
GJ
4
C
1
2
C
1
11
CS
26
31
CS
4
4
C
1
36
CS
8

BIOGAS
1A4a
020105
g
GJ
434
CS
2
2
C
1
11
CS
26
605
CS
2
4
C
1
255
CS
2

BIOGAS
1A4c
0203
g
GJ
4
C
1
2
C
1
11
CS
26
31
CS
4
4
C
1
36
CS
8

BIOGAS
1A4c
020304
g
GJ
434
CS
2
2
C
1
11
CS
26
605
CS
2
4
C
1
255
CS
2

BLACK LIQUOR
1A1a
010203
g
GJ
32
CS
15
4
C
4
100
CS
15
153
CS
15
50
CS
15
325
CS
15

BLACK LIQUOR
1A4c
020304
g
GJ
200
CS
15
4
C
4
100
CS
15
153
CS
15
600
CS
15
325
CS
15

GAS OIL
1A1a
0101
g
GJ
1,5
C
1
2
C
1
23
CS
27
65
CS
28
1,5
C
1
15
CS
3

GAS OIL
1A1a
010101
g
GJ
1,5
C
1
2
C
1
23
CS
27
65
CS
28
1,5
C
1
15
CS
3

GAS OIL
1A1a
010102
g
GJ
1,5
C
1
2
C
1
23
CS
27
65
CS
28
1,5
C
1
15
CS
3

GAS OIL
1A1a
010103
g
GJ
1,5
C
1
2
C
1
23
CS
27
52
CS
4
1,5
C
1
15
CS
3

GAS OIL
1A1a
010104
g
GJ
1,5
C
1
2
C
1
23
CS
27
350
C
1
2
C
1
15
CS
3

GAS OIL
1A1a
010105
g
GJ
1,5
C
1
2
C
1
23
CS
27
700
-
-
100
C
1
100
C
1

GAS OIL
1A1a
010202
g
GJ
1,5
C
1
2
C
1
23
CS
27
65
CS
28
1,5
C
1
30
C
1

GAS OIL
1A1a
010203
g
GJ
1,5
C
1
2
C
1
23
CS
27
52
CS
4
1,5
C
1
30
C
1

GAS OIL
1A1a
010205
g
GJ
1,5
C
1
2
C
1
23
CS
27
700
-
-
100
C
1
100
C
1

GAS OIL
1A2f
0301
g
GJ
1,5
C
1
2
C
1
23
CS
27
52
CS
4
1,5
C
1
30
C
1

GAS OIL
1A2f
030102
g
GJ
1,5
C
1
2
C
1
23
CS
27
52
CS
4
1,5
C
1
30
C
1

GAS OIL
1A2f
030103
g
GJ
1,5
C
1
2
C
1
23
CS
27
52
CS
4
1,5
C
1
30
C
1

GAS OIL
1A2f
030104
g
GJ
1,5
C
1
2
C
1
23
CS
27
350
C
1
2
C
1
15
CS
3

GAS OIL
1A2f
030105
g
GJ
1,5
C
1
2
C
1
23
CS
27
700
-
-
100
C
1
100
C
1

GAS OIL
1A2f
030106
g
GJ
1,5
C
1
2
C
1
23
CS
27
52
CS
4
1,5
C
1
30
C
1

GAS OIL
1A4a
0201
g
GJ
1,5
C
1
2
C
1
23
CS
27
52
CS
4
3
C
1
30
C
1

GAS OIL
1A4a
020103
g
GJ
1,5
C
1
2
C
1
23
CS
27
52
CS
4
3
C
1
30
C
1

GAS OIL
1A4a
020105
g
GJ
1,5
C
1
2
C
1
23
CS
27
700
-
-
100
C
1
100
C
1

GAS OIL
1A4b
0202
g
GJ
1,5
C
1
2
C
1
23
CS
27
52
CS
4
3
C
1
43
C
1

GAS OIL
1A4c
020304
g
GJ
1,5
C
1
2
C
1
23
CS
27
700
-
-
100
C
1
100
C
1

KEROSENE
1A2f
0301
g
GJ
7
C
1
2
C
1
23
CS
27
73
C
1
3
C
1
20
C
1

KEROSENE
1A4a
0201
g
GJ
7
C
1
2
C
1
23
CS
30
73
C
1
3
C
1
20
C
1

KEROSENE
1A4b
0202
g
GJ
7
C
1
2
C
1
23
CS
30
73
C
1
3
C
1
20
C
1

KEROSENE
1A4c
0203
g
GJ
7
C
1
2
C
1
23
CS
30
73
C
1
3
C
1
20
C
1

LPG
1A1a
010203
g
GJ
1
C
1
1
C
1
1
-
-
50
C
1
2
C
1
25
C
1

LPG
1A2f
0301
g
GJ
1
C
1
2
C
1
1
-
-
50
C
1
2
C
1
25
C
1

LPG
1A4a
0201
g
GJ
1
C
1
2
C
1
1
-
-
50
C
1
2
C
1
25
C
1

LPG
1A4b
0202
g
GJ
1
C
1
2
C
1
1
-
-
50
C
1
2
C
1
25
C
1

MUNICIP. WASTES
1A1a
010102
g
GJ
6
C
1
4
C
1
69
CS
9
150
CS
9
9
C
1
10
CS
9

MUNICIP. WASTES
1A1a
010103
g
GJ
6
C
1
4
C
1
69
CS
9
150
CS
9
9
C
1
10
CS
9

MUNICIP. WASTES
1A1a
010104
g
GJ
6
C
1
4
C
1
69
CS
9
150
CS
9
9
C
1
10
CS
9

MUNICIP. WASTES
1A1a
010105
g
GJ
6
C
1
4
C
1
69
CS
9
150
CS
9
9
C
1
10
CS
9

MUNICIP. WASTES
1A1a
010203
g
GJ
6
C
1
4
C
1
69
CS
9
150
CS
9
9
C
1
10
CS
9

MUNICIP. WASTES
1A4a
0201
g
GJ
6
C
1
4
C
1
69
CS
9
150
CS
9
9
C
1
10
CS
9

MUNICIP. WASTES
1A4a
020103
g
GJ
6
C
1
4
C
1
69
CS
9
150
CS
9
9
C
1
10
CS
9

NATURAL GAS
1A1a
0101
g
GJ
6
CS
14
1
C
1
0,3
CS
17
100
CS
18
2
CS
14
15
CS
3

NATURAL GAS
1A1a
010101
g
GJ
6
CS
14
1
C
1
0,3
CS
17
88
CS
9
2
CS
14
15
CS
3

NATURAL GAS
1A1a
010102
g
GJ
6
CS
14
1
C
1
0,3
CS
17
88
CS
9
2
CS
14
15
CS
3

NATURAL GAS
1A1a
010103
g
GJ
15
CS
11
1
C
1
0,3
CS
17
30
CS
4
2
CS
14
15
CS
3

NATURAL GAS
1A1a
010104
g
GJ
4
CS
2
1
C
1
0,3
CS
17
88
CS
9
1
CS
2
7
CS
10

NATURAL GAS
1A1a
010105
g
GJ
573
CS
2
1
C
1
0,3
CS
17
193
CS
2
163
CS
2
169
CS
2

NATURAL GAS
1A1a
010202
g
GJ
6
CS
14
1
C
1
0,3
CS
17
100
CS
18
2
CS
14
28
CS
4

NATURAL GAS
1A1a
010203
g
GJ
15
CS
11
1
C
1
0,3
CS
17
30
CS
4
2
CS
14
28
CS
4

NATURAL GAS
1A1b
010304
g
GJ
4
CS
2
1
C
1
0,3
CS
17
174
CS
2
1
CS
2
7
CS
10

NATURAL GAS
1A1c
010405
g
GJ
573
CS
2
1
C
1
0,3
CS
17
193
CS
2
163
CS
2
169
CS
2

NATURAL GAS
1A1c
010502
g
GJ
6
CS
14
1
C
1
0,3
CS
17
100
CS
18
2
CS
14
28
CS
4

NATURAL GAS
1A1c
010504
g
GJ
4
CS
2
1
C
1
0,3
CS
17
174
CS
2
1
CS
2
7
CS
10

NATURAL GAS
1A1c
010505
g
GJ
573
CS
2
1
C
1
0,3
CS
17
193
CS
2
163
CS
2
169
CS
2

NATURAL GAS
1A2f
0301
g
GJ
6
CS
14
1
C
1
0,3
CS
17
30
CS
4
2
CS
14
28
CS
4

NATURAL GAS
1A2f
030103
g
GJ
15
CS
11
1
C
1
0,3
CS
17
30
CS
4
2
CS
14
28
CS
4

NATURAL GAS
1A2f
030104
g
GJ
4
CS
2
1
C
1
0,3
CS
17
174
CS
2
1
CS
2
7
CS
10

NATURAL GAS
1A2f
030105
g
GJ
573
CS
2
1
C
1
0,3
CS
17
193
CS
2
163
CS
2
169
CS
2

NATURAL GAS
1A2f
030106
g
GJ
15
CS
11
1
C
1
0,3
CS
17
30
CS
4
2
CS
14
28
CS
4

NATURAL GAS
1A4a
0201
g
GJ
6
CS
14
1
C
1
0,3
CS
17
30
CS
4
2
CS
14
28
CS
4

NATURAL GAS
1A4a
020103
g
GJ
15
CS
11
1
C
1
0,3
CS
17
30
CS
4
2
CS
14
28
CS
4

NATURAL GAS
1A4a
020104
g
GJ
4
CS
2
1
C
1
0,3
CS
17
174
CS
2
1
CS
2
7
CS
10

NATURAL GAS
1A4a
020105
g
GJ
573
CS
2
1
C
1
0,3
CS
17
193
CS
2
163
CS
2
169
CS
2

NATURAL GAS
1A4b
0202
g
GJ
6
CS
14
1
C
1
0,3
CS
17
30
CS
4
4
CS
11
20
CS
11

NATURAL GAS
1A4b
020202
g
GJ
15
CS
11
1
C
1
0,3
CS
17
30
CS
4
4
CS
11
20
CS
11

NATURAL GAS
1A4b
020204
g
GJ
573
CS
2
1
C
1
0,3
CS
17
193
CS
2
163
CS
2
169
CS
2

NATURAL GAS
1A4c
0203
g
GJ
6
CS
14
1
C
1
0,3
CS
17
30
CS
4
2
CS
14
28
CS
4

NATURAL GAS
1A4c
020303
g
GJ
4
CS
2
1
C
1
0,3
CS
17
174
CS
2
1
CS
2
7
CS
10

NATURAL GAS
1A4c
020304
g
GJ
573
CS
2
1
C
1
0,3
CS
17
193
CS
2
163
CS
2
169
CS
2

OTHER LIQ. FUEL (Orimulsion)
1A1a
010101
g
GJ
3
CS
16
2
C
16
10
CS
16
88
CS
9
3
CS
16
15
CS
16

PETROLEUM COKE
1A2f
0301
g
GJ
15
C
1
3
C
1
573
CS
24
50
C
1
1,5
C
1
61
CS
4

PETROLEUM COKE
1A4a
0201
g
GJ
15
C
1
3
C
1
573
CS
24
50
C
1
1,5
C
1
1000
C
1

PETROLEUM COKE
1A4b
0202
g
GJ
15
C
1
3
C
1
573
CS
24
50
C
1
1,5
C
1
1000
C
1

PETROLEUM COKE
1A4c
0203
g
GJ
15
C
1
3
C
1
573
CS
24
50
C
1
1,5
C
1
1000
C
1

REFINERY GAS
1A1b
010303
g
GJ
2
C
1
2
C
1
0,3
CS
23
30
CS
23
4
C
1
15
C
1

REFINERY GAS
1A1b
010304
g
GJ
2
C
1
2
C
1
0,3
CS
23
174
CS
23
4
C
1
15
C
1

RESIDUAL OIL
1A1a
0101
g
GJ
3
C
1
2
C
1
315
CS
20
240
CS
18
3
C
1
15
CS
3

RESIDUAL OIL
1A1a
010101
g
GJ
3
C
1
2
C
1
315
CS
20
240
CS
18
3
C
1
15
CS
3

RESIDUAL OIL
1A1a
010102
g
GJ
3
C
1
2
C
1
315
CS
20
240
CS
18
3
C
1
15
CS
3

RESIDUAL OIL
1A1a
010103
g
GJ
3
C
1
2
C
1
315
CS
20
142
CS
4
3
C
1
15
CS
3

RESIDUAL OIL
1A1a
010104
g
GJ
3
C
1
2
C
1
315
CS
20
142
CS
4
3
C
1
15
C
1

RESIDUAL OIL
1A1a
010202
g
GJ
3
C
1
2
C
1
315
CS
20
240
CS
18
3
C
1
30
C
1

RESIDUAL OIL
1A1a
010203
g
GJ
3
C
1
2
C
1
315
CS
20
142
CS
4
3
C
1
30
C
1

RESIDUAL OIL
1A1b
010303
g
GJ
3
C
1
2
C
1
315
CS
20
142
CS
4
3
C
1
30
C
1

RESIDUAL OIL
1A2f
0301
g
GJ
3
C
1
2
C
1
344
CS
25
130
CS
28
3
C
1
30
C
1

RESIDUAL OIL
1A2f
030102
g
GJ
3
C
1
2
C
1
344
CS
25
130
CS
28
3
C
1
30
C
1

RESIDUAL OIL
1A2f
030103
g
GJ
3
C
1
2
C
1
344
CS
25
142
CS
4
3
C
1
30
C
1

RESIDUAL OIL
1A2f
030104
g
GJ
3
C
1
2
C
1
344
CS
25
142
CS
4
3
C
1
15
C
1

RESIDUAL OIL
1A2f
030105
g
GJ
3
C
1
2
C
1
344
CS
25
142
CS
4
3
C
1
100
C
1

RESIDUAL OIL
1A4a
0201
g
GJ
3
C
1
2
C
1
344
CS
25
130
CS
28
3
C
1
30
C
1

RESIDUAL OIL
1A4a
020105
g
GJ
3
C
1
2
C
1
344
CS
25
142
CS
4
3
C
1
100
C
1

RESIDUAL OIL
1A4b
0202
g
GJ
3
C
1
2
C
1
344
CS
25
130
CS
28
3
C
1
30
C
1

RESIDUAL OIL
1A4c
0203
g
GJ
3
C
1
2
C
1
344
CS
25
130
CS
28
3
C
1
30
C
1

RESIDUAL OIL
1A4c
020302
g
GJ
3
C
1
2
C
1
344
CS
25
130
CS
28
3
C
1
30
C
1

RESIDUAL OIL
1A4c
020304
g
GJ
3
C
1
2
C
1
344
CS
25
142
CS
4
3
C
1
100
C
1

STEAM COAL
1A1a
010101
g
GJ
1,5
C
1
3
C
1
39
CS
21
139
CS
21
1,5
C
1
10
CS
3

STEAM COAL
1A1a
010102
g
GJ
1,5
C
1
3
C
1
39
CS
21
139
CS
21
1,5
C
1
10
CS
3

STEAM COAL
1A1a
010103
g
GJ
15
C
1
3
C
1
464
CS
20
95
CS
4
1,5
C
1
10
CS
3

STEAM COAL
1A1a
010202
g
GJ
15
C
1
3
C
1
464
CS
20
95
CS
4
15
C
1
10
CS
3

STEAM COAL
1A1a
010203
g
GJ
15
C
1
3
C
1
464
CS
20
95
CS
4
15
C
1
10
CS
3

STEAM COAL
1A2f
0301
g
GJ
15
C
1
3
C
1
464
CS
20
95
CS
4
15
C
1
10
C
1

STEAM COAL
1A4b
0202
g
GJ
15
C
1
3
C
1
464
CS
20
95
CS
4
15
C
1
10
C
1

STEAM COAL
1A4c
0203
g
GJ
15
C
1
3
C
1
464
CS
20
95
CS
4
15
C
1
10
C
1

WOOD AND SIMIL.
1A1a
010102
g
GJ
32
C
1
4
C
1
25
CS
22
130
CS
22
48
C
1
50
CS
3

WOOD AND SIMIL.
1A1a
010103
g
GJ
32
C
1
4
C
1
25
CS
22
130
CS
22
48
C
1
50
CS
3

WOOD AND SIMIL.
1A1a
010105
g
GJ
32
C
1
4
C
1
25
CS
22
130
CS
22
48
C
1
50
CS
3

WOOD AND SIMIL.
1A1a
010202
g
GJ
32
C
1
4
C
1
25
CS
22
130
CS
22
48
C
1
240
CS
4

WOOD AND SIMIL.
1A1a
010203
g
GJ
32
C
1
4
C
1
25
CS
22
130
CS
22
48
C
1
240
CS
4

WOOD AND SIMIL.
1A1a
010205
g
GJ
32
C
1
4
C
1
25
CS
22
130
CS
22
48
C
1
240
CS
4

WOOD AND SIMIL.
1A2f
0301
g
GJ
32
C
1
4
C
1
25
CS
22
130
CS
22
48
C
1
240
CS
4

WOOD AND SIMIL.
1A2f
030102
g
GJ
32
C
1
4
C
1
25
CS
22
130
CS
22
48
C
1
240
CS
4

WOOD AND SIMIL.
1A2f
030103
g
GJ
32
C
1
4
C
1
25
CS
22
130
CS
22
48
C
1
240
CS
4

WOOD AND SIMIL.
1A4a
0201
g
GJ
200
C
1
4
C
1
25
CS
22
130
CS
22
600
C
1
240
CS
4

WOOD AND SIMIL.
1A4a
020105
g
GJ
200
C
1
4
C
1
25
CS
22
130
CS
22
600
C
1
240
CS
4

WOOD AND SIMIL.
1A4b
0202
g
GJ
200
C
1
4
C
1
25
CS
22
130
CS
22
600
C
1
9000
CS
12  13

WOOD AND SIMIL.
1A4c
0203
g
GJ
200
C
1
4
C
1
25
CS
22
130
CS
22
600
C
1
240
CS
4

1. Emission Inventory Guidebook 3rd edition, prepared by the UNECE/EMEP Task Force on Emissions Inventories and Projections 

2. Emissionsforhold for gasdrevne kraftvarmeanlæg <25MWe, Arbejdsrapport fra Miljøstyrelsen nr 17 1997 (In Danish)

3. Elsam, Bo Sander, mail 17-05-2002

4. Luftvejledningen, Begrænsning af luftforurening fra virksomheder, Vejledning fra Miljøstyrelsen Nr. 2 2001 (Danish legislation)

5. Halm til energiformål, Teknik – Miljø – Økonomi, 2. udgave, 1998, Videncenter for halm og flisfyring (In Danish)

6. Emissioner fra halm- og flisfyr, dk-Teknik 1990 (In Danish)

7. Danish Technological Institute, personal comunication

8. dk-Teknik, personal comunication

9. Calculation based on annual environmental reports of Danish plants year 2000

10. Technical note from Danish Gas Technology Centre, Eltra PSO 2002 (In Danish, not published)

11. Energi- og miljøoversigt, Danish Gas Technology Centre  2000 (In Danish)

12. Miljøprojekt 149/1990 Emissionsundersøgelse for pejse og brændeovne, Miljøstyrelsen (In Danish)

13. Miljøprojekt 249/1994 Emissioner af dioxiner fra pejse og brændeovne, Miljøstyrelsen (In Danish)

14. Naturgas – Energi og miljø, Danish Gas Technology Centre, 2000 (In Danish)

15. Same emission factors as agricultural waste (straw) is assumed

16. Same emission factors as residual oil assumed

17. Calculation based on S content of natural gas 6mg(S)/mn3 gas. S content from the Danish natural gas transmission company DONG

18. Indberetning af SO2 og NOx emissioner, Eltra og Elkraft System  (Reportingof SO2 and NOx emissions from power plants >25MWe due to Danish legislation)

19. Fyring med biomassebaserede restprodukter, Miljøprojekt nr. 358 1997, Miljøstyrelsen

20. Indberetning af SO2 og NOx emissioner, Eltra og Elkraft System, antaget ingen røggasrensning for arealkilder (Reportingof SO2 and NOx emissions from power plants >25MWe due to Danish legislation)

21. Average of large point sources 2000

22. Træ til energiformål, Teknik – Miljø – Økonomi, 2. udgave, 1999, Videncenter for halm og flisfyring (In Danish)

23. Same emission factor as for natural gas assumed

24. Bekendtgørelseom begrænsning af svovlindholdet i visse flydende og faste brændstoffer, Bekendtgørelse 698 af 22/09/1998 (Danish legislation)

25. Assumed 0,7% S. Product data from Shell and Statoil

26. S content stated by plant owners (~200 ppm H2S)

27. Assumed 0,05% S. Bilag 750, Kom 97/0105 and product sheets from Q8, Shell and Statoil

28. Bekendtgørelse om begrænsning af emissioner af svovldioxid, kvælstofoxider og støv fra store fyringsanlæg, Bekendtgørelse 689 af 15/10/1990 (Danish legislation)

29. –

30. Product sheet from Shell

Table 7 Emission factors of CH4 [g/GJ] Time series of area sources

fuel_gr_abbr
snap_id
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

STEAM COAL
010101 and 010102
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5

STEAM COAL
Other
15
15
15
15
15
15
15
15
15
15
15
15

PETROLEUM COKE
all
15
15
15
15
15
15
15
15
15
15
15
15

WOOD AND SIMIL.
01 and 03
32
32
32
32
32
32
32
32
32
32
32
32

WOOD AND SIMIL.
02
200
200
200
200
200
200
200
200
200
200
200
200

MUNICIP. WASTES
all
6
6
6
6
6
6
6
6
6
6
6
6

AGRICUL. WASTES
01 and 03
32
32
32
32
32
32
32
32
32
32
32
32

AGRICUL. WASTES
02
200
200
200
200
200
200
200
200
200
200
200
200

RESIDUAL OIL
all
3
3
3
3
3
3
3
3
3
3
3
3

GAS OIL
all
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5

KEROSENE
all
7
7
7
7
7
7
7
7
7
7
7
7

BLACK LIQUOR
010203











32

BLACK LIQUOR
020304











200

OTHER LIQ. FUEL (Orimulsion)
0101





3
3
3
3
3
3
3

NATURAL GAS
Engines: 010105, 010405, 010505, 020105, 020204, 020304, 030105
573
573
573
573
573
573
573
573
573
573
573
573

NATURAL GAS
Gas turbines: 010104, 010304, 010504, 020104,  020303, 030104
4
4
4
4
4
4
4
4
4
4
4
4

NATURAL GAS
0101, 010101, 010102,

0102, 

0103, 010302, 010502, 0201, 

0202, 

0203, 020302, 0301
6
6
6
6
6
6
6
6
6
6
6
6

NATURAL GAS
010103, 010203, 010406, 020103, 020202, 030103, 030106
15
15
15
15
15
15
15
15
15
15
15
15

NATURAL GAS
010202









15
6
6

LPG
all
1
1
1
1
1
1
1
1
1
1
1
1

REFINERY GAS
all
2
2
2
2
2
2
2
2
2
2
2
2

BIOGAS
Engines:

010105, 010405, 010505, 020105, 020304, 030105








434
434
434
434

BIOGAS
Other
4
4
4
4
4
4
4
4
4
4
4
4

Table 8 Emission factors of N2O [g/GJ] Time series of area sources

fuel_gr_abbr
snap_id
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

STEAM COAL
all
3
3
3
3
3
3
3
3
3
3
3
3

PETROLEUM COKE
all
3
3
3
3
3
3
3
3
3
3
3
3

WOOD AND SIMIL.
all
4
4
4
4
4
4
4
4
4
4
4
4

MUNICIP. WASTES
all
4
4
4
4
4
4
4
4
4
4
4
4

RESIDUAL OIL
all
2
2
2
2
2
2
2
2
2
2
2
2

GAS OIL
all
2
2
2
2
2
2
2
2
2
2
2
2

KEROSENE
all
2
2
2
2
2
2
2
2
2
2
2
2

BLACK LIQUOR
all











4

OTHER LIQ. FUEL

(Orimulsion)
0101





2
2
2
2
2
2
2

NATURAL GAS
all
1
1
1
1
1
1
1
1
1
1
1
1

LPG
all
2
2
2
2
2
2
2
2
2
2
1 or 2
1 or 2

REFINERY GAS
all
2
2
2
2
2
2
2
2
2
2
2
2

BIOGAS
all
2
2
2
2
2
2
2
2
2
2
2
2

Table 9 Emission factors of NMVOC [g/GJ] Time series of area sources

fuel_gr_abbr
snap_id
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

STEAM COAL
0101
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5

STEAM COAL
Other
15
15
15
15
15
15
15
15
15
15
15
15

PETROLEUM COKE
all
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5

WOOD AND SIMIL.
01 and 03
48
48
48
48
48
48
48
48
48
48
48
48

WOOD AND SIMIL.
0201, 0202 and 0203
600
600
600
600
600
600
600
600
600
600
600
600

MUNICIP. WASTES
all
9
9
9
9
9
9
9
9
9
9
9
9

AGRICUL. WASTES
01 and 03
50
50
50
50
50
50
50
50
50
50
50
50

AGRICUL. WASTES
02
600
600
600
600
600
600
600
600
600
600
600
600

RESIDUAL OIL
all
3
3
3
3
3
3
3
3
3
3
3
3

GAS OIL
010105, 010205, 020105, 020304, 030105








100
100
100
100

GAS OIL
010104, 030104








2
2
2
2

GAS OIL
01 and 03 Other
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5
1,5

GAS OIL
02 other
3
3
3
3
3
3
3
3
3
3
3
3

KEROSENE
all
3
3
3
3
3
3
3
3
3
3
3
3

BLACK LIQUOR
010203











50

BLACK LIQUOR
020304











600

OTHER LIQ. FUEL (Orimulsion)
0101





3
3
3
3
3
3
3

NATURAL GAS
Engines:

010105, 010405, 010505, 020105, 020204, 020304, 030105
163
163
163
163
163
163
163
163
163
163
163
163

NATURAL GAS
Gas turbines: 010104, 010304, 010504, 020104, 020303, 030104
1
1
1
1
1
1
1
1
1
1
1
1

NATURAL GAS
0202 (-02)
4
4
4
4
4
4
4
4
4
4
4
4

NATURAL GAS
Other
2
2
2
2
2
2
2
2
2
2
2
2

LPG
all
2
2
2
2
2
2
2
2
2
2
2
2

REFINERY GAS
all
4
4
4
4
4
4
4
4
4
4
4
4

BIOGAS
all
4
4
4
4
4
4
4
4
4
4
4
4

Table 10 Emission factors of CO [g/GJ] Time series of area sources

fuel_gr_abbr
snap_id
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

STEAM COAL
all
10
10
10
10
10
10
10
10
10
10
10
10

PETROLEUM COKE
010102



61









PETROLEUM COKE
02
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

PETROLEUM COKE
03
61
61
61
61
61
61
61
61
61
61
61
61

WOOD AND SIMIL.
0101


50
50
50
50
50
50
50
50
50
50

WOOD AND SIMIL.
0102 and 0201
400
373
347
320
293
267
240
240
240
240
240
240

WOOD AND SIMIL.
0202
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000
9000

WOOD AND SIMIL.
0203 and 0301
400
373
347
320
293
267
240
240
240
240
240
240

MUNICIP. WASTES
all
100
85
70
55
40
25
10
10
10
10
10
10

AGRICUL. WASTES
0101
50
50
50
50
50
50
50
50
50
50
50
50

AGRICUL. WASTES
0102 and 0201
600
554
508
463
417
371
325
325
325
325
325
325

AGRICUL. WASTES
0202
8500
8500
8500
8500
8500
7500
6500
5500
4500
4000
4000
4000

AGRICUL. WASTES
0203 and 0301
600
554
508
463
417
371
325
325
325
325
325
325

RESIDUAL OIL
0101
15
15
15
15
15
15
15
15
15
15
15
15

RESIDUAL OIL
0102, 0103, 02
30
30
30
30
30
30
30
30
30
30
30
30

RESIDUAL OIL
0301 (-02 and -03)
30
30
30
30
30
30
30
30
30
30
30
30

RESIDUAL OIL
030104









15
15
15

RESIDUAL OIL
030105











100

GAS OIL
0101 (not –05)
15
15
15
15
15
15
15
15
15
15
15
15

GAS OIL
010105








100
100
100
100

GAS OIL
0102 (not –05) and 0103 and 0104
30
30
30
30
30
30
30
30
30
30
30
30

GAS OIL
010205










100
100

GAS OIL
0201 (-03)
30
30
30
30
30
30
30
30
30
30
30
30

GAS OIL
020105










100
100

GAS OIL
0202 (-02)
43
43
43
43
43
43
43
43
43
43
43
43

GAS OIL
0203 (-02)
30
30
30
30
30
30
30
30





GAS OIL
020304










100
100

GAS OIL
0301 (-02-, 03)
30
30
30
30
30
30
30
30
30
30
30
30

GAS OIL
030104










15
15

GAS OIL
030105










100
100

GAS OIL
030106
30
30
30
30
30
30
30
30
30
30
30
30

KEROSENE
all
20
20
20
20
20
20
20
20
20
20
20
20

BLACK LIQUOR
all











325

OTHER LIQ. FUEL (Orimulsion)
0101





15
15
15
15
15
15
15

NATURAL GAS
0101 (-01, -02, -03)
15
15
15
15
15
15
15
15
15
15
15
15

NATURAL GAS
010104,  010304, 010504, 020104, 020303, 030104
7
7
7
7
7
7
7
7
7
7
7
7

NATURAL GAS
010105, 010405, 010505, 020105, 020204, 020304, 030105
212
212
212
212
212
212
203
195
186
178
169
169

NATURAL GAS
0202 (-02)
20
20
20
20
20
20
20
20
20
20
20
20

NATURAL GAS
Other
28
28
28
28
28
28
28
28
28
28
28
28

LPG
all
25
25
25
25
25
25
25
25
25
25
25
25

REFINERY GAS
all
15
15
15
15
15
15
15
15
15
15
15
15

BIOGAS
010105, 010405, 010505, 020105, 020304, 030105








255
255
255
255

BIOGAS
Other
36
36
36
36
36
36
36
36
36
36
36
36

Appendix 4.2 Large point sources

Table 11 Large point sources, fuel consumption in 2001 (1A1, 1A2 and 1A4)

lps_id
lps_name
part_id
snap_id
fuel
fuel cons. [GJ]
ipcc_id

001
Amagervaerket
01
010101
STEAM COAL
2785006
1A1a

001
Amagervaerket
01
010101
RESIDUAL OIL
124657
1A1a

001
Amagervaerket
02
010101
STEAM COAL
2765850
1A1a

001
Amagervaerket
02
010101
RESIDUAL OIL
148840
1A1a

001
Amagervaerket
03
010101
STEAM COAL
14334732
1A1a

001
Amagervaerket
03
010101
RESIDUAL OIL
126698
1A1a

002
Svanemoellevaerket
05
010101
NATURAL GAS
1882525
1A1a

002
Svanemoellevaerket
07
010104
NATURAL GAS
4344799
1A1a

003
H.C.Oerstedsvaerket
03
010101
RESIDUAL OIL
1177110
1A1a

003
H.C.Oerstedsvaerket
03
010101
NATURAL GAS
1688830
1A1a

003
H.C.Oerstedsvaerket
07
010101
RESIDUAL OIL
1931452
1A1a

003
H.C.Oerstedsvaerket
07
010101
NATURAL GAS
2327121
1A1a

004
Kyndbyvaerket
22
010101
RESIDUAL OIL
103088
1A1a

004
Kyndbyvaerket
26
010101
RESIDUAL OIL
187734
1A1a

004
Kyndbyvaerket
28
010101
RESIDUAL OIL
89515
1A1a

004
Kyndbyvaerket
41
010105
GAS OIL
1009
1A1a

004
Kyndbyvaerket
51
010104
GAS OIL
6186
1A1a

004
Kyndbyvaerket
52
010104
GAS OIL
7801
1A1a

005
Masnedoevaerket
12
010102
WOOD AND SIMIL.
95934
1A1a

005
Masnedoevaerket
12
010102
AGRICUL. WASTES
484060
1A1a

005
Masnedoevaerket
12
010102
GAS OIL
1108
1A1a

005
Masnedoevaerket
31
010104
GAS OIL
5584
1A1a

007
Stigsnaesvaerket
01
010101
STEAM COAL
330455
1A1a

007
Stigsnaesvaerket
01
010101
RESIDUAL OIL
67899
1A1a

007
Stigsnaesvaerket
02
010101
STEAM COAL
5558569
1A1a

007
Stigsnaesvaerket
02
010101
RESIDUAL OIL
250782
1A1a

008
Asnaesvaerket
01
010101
RESIDUAL OIL
144268
1A1a

008
Asnaesvaerket
03
010101
STEAM COAL
2173576
1A1a

008
Asnaesvaerket
03
010101
RESIDUAL OIL
66746
1A1a

008
Asnaesvaerket
04
010101
STEAM COAL
7479179
1A1a

008
Asnaesvaerket
04
010101
RESIDUAL OIL
82560
1A1a

008
Asnaesvaerket
05
010101
RESIDUAL OIL
266167
1A1a

008
Asnaesvaerket
05
010101
OTHER LIQ. FUEL
30243677
1A1a

009
Statoil Raffinaderi
01
010306
RESIDUAL OIL
765537
1A1b

009
Statoil Raffinaderi
01
010306
REFINERY GAS
6909888
1A1b

010
Avedoerevaerket
01
010101
STEAM COAL
17199365
1A1a

010
Avedoerevaerket
01
010101
RESIDUAL OIL
63657
1A1a

010
Avedoerevaerket
01
010101
GAS OIL
40018
1A1a

010
Avedoerevaerket
02
010104
AGRICUL. WASTES
101730
1A1a

010
Avedoerevaerket
02
010104
RESIDUAL OIL
1715776
1A1a

010
Avedoerevaerket
02
010104
NATURAL GAS
1279897
1A1a

011
Fynsvaerket
03
010101
STEAM COAL
1684670
1A1a

011
Fynsvaerket
03
010101
WOOD AND SIMIL.
920
1A1a

011
Fynsvaerket
03
010101
MUNICIP. WASTES
185500
1A1a

011
Fynsvaerket
03
010101
AGRICUL. WASTES
10070
1A1a

011
Fynsvaerket
03
010101
RESIDUAL OIL
98330
1A1a

011
Fynsvaerket
03
010101
NATURAL GAS
7666490
1A1a

011
Fynsvaerket
07
010101
STEAM COAL
10731460
1A1a

011
Fynsvaerket
07
010101
RESIDUAL OIL
88460
1A1a

011
Fynsvaerket
08
010101
MUNICIP. WASTES
2623520
1A1a

011
Fynsvaerket
08
010101
GAS OIL
42420
1A1a

012
Studstrupvaerket
03
010101
STEAM COAL
15240450
1A1a

012
Studstrupvaerket
03
010101
RESIDUAL OIL
132130
1A1a

012
Studstrupvaerket
04
010101
STEAM COAL
11462760
1A1a

012
Studstrupvaerket
04
010101
AGRICUL. WASTES
28160
1A1a

012
Studstrupvaerket
04
010101
RESIDUAL OIL
136920
1A1a

014
Vendsysselvaerket
03
010101
STEAM COAL
19831710
1A1a

014
Vendsysselvaerket
03
010101
RESIDUAL OIL
206640
1A1a

014
Vendsysselvaerket
03
010101
GAS OIL
15280
1A1a

017
Shell Raffinaderi
01
010306
RESIDUAL OIL
677392
1A1b

017
Shell Raffinaderi
01
010306
REFINERY GAS
4866618
1A1b

017
Shell Raffinaderi
05
010304
REFINERY GAS
2457089
1A1b

018
Skaerbaekvaerket
01
010101
RESIDUAL OIL
85000
1A1a

018
Skaerbaekvaerket
03
010101
GAS OIL
25000
1A1a

018
Skaerbaekvaerket
03
010101
NATURAL GAS
6950000
1A1a

019
Enstedvaerket
03
010101
STEAM COAL
27937970
1A1a

019
Enstedvaerket
03
010101
RESIDUAL OIL
153050
1A1a

019
Enstedvaerket
04
010101
AGRICUL. WASTES
1549480
1A1a

019
Enstedvaerket
04
010101
RESIDUAL OIL
15520
1A1a

020
Esbjergvaerket
03
010101
STEAM COAL
19474710
1A1a

020
Esbjergvaerket
03
010101
RESIDUAL OIL
74420
1A1a

022
Oestkraft
05
010102
RESIDUAL OIL
17990
1A1a

022
Oestkraft
06
010102
STEAM COAL
723407
1A1a

022
Oestkraft
06
010102
WOOD AND SIMIL.
31020
1A1a

022
Oestkraft
06
010102
RESIDUAL OIL
29102
1A1a

023
Danisco Ingredients
01
030102
STEAM COAL
552101
1A2f

023
Danisco Ingredients
01
030102
NATURAL GAS
10500
1A2f

024
Dansk Naturgas Behandlingsanlaeg
01
010502
NATURAL GAS
352650,31
1A1c

025
Horsens Kraftvarmevaerk
01
010102
MUNICIP. WASTES
875920
1A1a

025
Horsens Kraftvarmevaerk
02
010104
NATURAL GAS
878260
1A1a

026
Herningvaerket
01
010102
RESIDUAL OIL
21650
1A1a

026
Herningvaerket
01
010102
NATURAL GAS
3806740
1A1a

027
Vestforbraendingen
01
010102
MUNICIP. WASTES
2086623
1A1a

027
Vestforbraendingen
01
010102
GAS OIL
17862
1A1a

027
Vestforbraendingen
02
010102
MUNICIP. WASTES
3007981
1A1a

028
Amagerforbraendingen
01
010102
MUNICIP. WASTES
3019970
1A1a

029
Randersvaerket
01
010102
STEAM COAL
3229268
1A1a

029
Randersvaerket
01
010102
BIOGAS
23338
1A1a

029
Randersvaerket
02
010102
GAS OIL
46594
1A1a

030
Grenaavaerket
01
010102
STEAM COAL
1017827
1A1a

030
Grenaavaerket
01
010102
WOOD AND SIMIL.
217337
1A1a

030
Grenaavaerket
01
010102
MUNICIP. WASTES
130991
1A1a

030
Grenaavaerket
01
010102
AGRICUL. WASTES
853970
1A1a

030
Grenaavaerket
01
010102
RESIDUAL OIL
77083
1A1a

030
Grenaavaerket
01
010102
GAS OIL
7470
1A1a

031
Hilleroedvaerket
01
010104
NATURAL GAS
3190810
1A1a

032
Helsingoervaerket
01
010104
NATURAL GAS
2066843
1A1a

033
Staalvalsevaerket
01
030102
NATURAL GAS
1803744
1A2f

034
Stora Dalum
01
030102
NATURAL GAS
1054807,5
1A2f

035
Assens Sukkerfabrik
01
030102
STEAM COAL
445279,5
1A2f

035
Assens Sukkerfabrik
01
030102
RESIDUAL OIL
306379,05
1A2f

035
Assens Sukkerfabrik
01
030102
BIOGAS
17020
1A2f

036
Kolding Kraftvarmevaerk
01
010103
MUNICIP. WASTES
762059
1A1a

036
Kolding Kraftvarmevaerk
02
010103
MUNICIP. WASTES
285185
1A1a

037
Maabjergvaerket
02
010102
WOOD AND SIMIL.
432000
1A1a

037
Maabjergvaerket
02
010102
MUNICIP. WASTES
1720000
1A1a

037
Maabjergvaerket
02
010102
AGRICUL. WASTES
408000
1A1a

037
Maabjergvaerket
02
010102
NATURAL GAS
218000
1A1a

038
Soenderborg Kraftvarmevaerk
01
010102
MUNICIP. WASTES
461825
1A1a

038
Soenderborg Kraftvarmevaerk
02
010104
NATURAL GAS
910366
1A1a

039
Kara Affaldsforbraendingsanlaeg
01
010102
MUNICIP. WASTES
1962022
1A1a

039
Kara Affaldsforbraendingsanlaeg
01
010102
NATURAL GAS
16851
1A1a

040
Viborg Kraftvarmevaerk
01
010104
NATURAL GAS
2398896,9
1A1a

042
Nordforbraendingen
01
010102
MUNICIP. WASTES
1018068
1A1a

045
Aalborg Portland
01
030311
STEAM COAL
4718457,5
1A2f

045
Aalborg Portland
01
030311
PETROLEUM COKE
7656733
1A2f

045
Aalborg Portland
01
030311
MUNICIP. WASTES
795492
1A2f

045
Aalborg Portland
01
030311
RESIDUAL OIL
784
1A2f

046
Aarhus Nord
01
010102
MUNICIP. WASTES
1211385
1A1a

046
Aarhus Nord
02
010102
MUNICIP. WASTES
648292
1A1a

047
Reno Nord
01
010103
MUNICIP. WASTES
1487290
1A1a

048
Silkeborg Kraftvarmevaerk
01
010104
NATURAL GAS
3571656
1A1a

049
Rensningsanlægget Lynetten
01
020103
MUNICIP. WASTES
12669
1A4a

049
Rensningsanlægget Lynetten
01
020103
GAS OIL
44010
1A4a

049
Rensningsanlægget Lynetten
01
020103
BIOGAS
84512
1A4a

050
I/S Fasan
01
010203
MUNICIP. WASTES
754394
1A1a

051
AVV Forbrændingsanlæg
01
010103
MUNICIP. WASTES
632966
1A1a

052
I/S REFA Kraftvarmeværk
01
010103
MUNICIP. WASTES
1040783
1A1a

053
Svendborg Kraftvarmeværk
01
010102
MUNICIP. WASTES
470264
1A1a

053
Svendborg Kraftvarmeværk
01
010102
NATURAL GAS
6727
1A1a

054
Kommunekemi
02
010102
MUNICIP. WASTES
651702
1A1a

054
Kommunekemi
02
010102
RESIDUAL OIL
40171
1A1a

054
Kommunekemi
02
010102
GAS OIL
7604
1A1a

054
Kommunekemi
03
010102
MUNICIP. WASTES
637250
1A1a

054
Kommunekemi
03
010102
RESIDUAL OIL
49654
1A1a

054
Kommunekemi
03
010102
GAS OIL
9110
1A1a

054
Kommunekemi
04
010104
NATURAL GAS
1000
1A1a

055
I/S Fælles Forbrænding
01
010203
MUNICIP. WASTES
235484
1A1a

056
Vestfyns Forbrænding
01
010203
MUNICIP. WASTES
242970
1A1a

058
I/S Reno Syd
01
010103
MUNICIP. WASTES
614638
1A1a

059
I/S Kraftvarmeværk Thisted
01
010103
MUNICIP. WASTES
562958
1A1a

059
I/S Kraftvarmeværk Thisted
01
010103
AGRICUL. WASTES
943
1A1a

060
Knudmoseværket
01
010103
MUNICIP. WASTES
341618
1A1a

060
Knudmoseværket
01
010103
NATURAL GAS
27263
1A1a

061
Kavo I/S Energien
01
010103
MUNICIP. WASTES
699867
1A1a

062
VEGA
01
010203
MUNICIP. WASTES
574350
1A1a

063
Hadsund Bys Fjernvarmeværk
01
010203
WOOD AND SIMIL.
30286
1A1a

063
Hadsund Bys Fjernvarmeværk
01
010203
MUNICIP. WASTES
198468
1A1a

064
Aars Fjernvarmeforsyning
01
010103
WOOD AND SIMIL.
6410
1A1a

064
Aars Fjernvarmeforsyning
01
010103
MUNICIP. WASTES
520526
1A1a

065
Haderslev Kraftvarmeværk
01
010103
MUNICIP. WASTES
615093
1A1a

065
Haderslev Kraftvarmeværk
01
010103
NATURAL GAS
53
1A1a

066
Frederiskhavn Affaldskraftvarmeværk
01
010103
MUNICIP. WASTES
370380
1A1a

066
Frederiskhavn Affaldskraftvarmeværk
01
010103
GAS OIL
1260
1A1a

067
Vejen Kraftvarmeværk
01
010103
MUNICIP. WASTES
409800
1A1a

068
Bofa I/S
01
010203
MUNICIP. WASTES
189372
1A1a

068
Bofa I/S
01
010203
RESIDUAL OIL
561
1A1a

069
DTU
01
010104
NATURAL GAS
1325022
1A1a

070
Næstved Kraftvarmeværk
01
010104
NATURAL GAS
446555
1A1a

071
Maricogen
01
030104
NATURAL GAS
2249317
1A2f

072
Hjørring KVV
01
010104
NATURAL GAS
1473666
1A1a

Table 12 Large point sources, plant specific emissions (CRF 1A1, 1A2 and 1A4) 

lps_id
lps_name
part_id
snap_id
ipcc_id
SO2  [Mg] 
NOx  [Mg]
NMVOC [Mg] 
CO [Mg]

001
Amagervaerket
01
010101
1A1a
x
x





02
010101
1A1a
x
x





03
010101
1A1a
x
x



002
Svanemoellevaerket
05
010101
1A1a

x





07
010104
1A1a

x



003
H.C.Oerstedsvaerket
03
010101
1A1a
x
x





05
010101
1A1a
x
x





07
010101
1A1a
x
x



004
Kyndbyvaerket
21
010101
1A1a
x
x





22
010101
1A1a
x
x





26
010101
1A1a
x
x





28
010101
1A1a
x
x





41
010105
1A1a
x
x





51
010104
1A1a
x
x





52
010104
1A1a
x
x



005
Masnedoevaerket
12
010102
1A1a
x
x





31
010104
1A1a
x
x



007
Stigsnaesvaerket
01
010101
1A1a
x
x





02
010101
1A1a
x
x



008
Asnaesvaerket
02
010101
1A1a
x
x





03
010101
1A1a
x
x





04
010101
1A1a
x
x





05
010101
1A1a
x
x



009
Statoil Raffinaderi
01
010306
1A1b
x




010
Avedoerevaerket
01
010101
1A1a
x
x





02
010104
1A1a
x
x



011
Fynsvaerket
03
010101
1A1a
x
x





07
010101
1A1a
x
x





08
010101
1A1a
x
x

x

012
Studstrupvaerket
03
010101
1A1a
x
x





04
010101
1A1a
x
x



014
Vendsysselvaerket
03
010101
1A1a
x
x



017
Shell Raffinaderi
01
010306
1A1b
x
x





05
010304
1A1b

x



018
Skaerbaekvaerket
01
010101
1A1a
x
x





03
010101
1A1a
x
x



019
Enstedvaerket
03
010101
1A1a
x
x





04
010101
1A1a
x
x



020
Esbjergvaerket
03
010101
1A1a
x
x



022
Oestkraft
06
010102
1A1a
x
x



024
Dansk Naturgas Behandlingsanlaeg
01
010502
1A1c

x



025
Horsens Kraftvarme-vaerk
01
010102
1A1a
x
x

x



02
010104
1A1a

x



026
Herningvaerket
01
010102
1A1a
x
x



027
Vestforbraendingen
01
010102
1A1a
x
x

x



02
010102
1A1a
x
x

x

028
Amagerforbraendingen
01
010102
1A1a
x
x

x

029
Randersvaerket
01
010102
1A1a
x
x



030
Grenaavaerket
01
010102
1A1a
x
x



031
Hilleroedvaerket
01
010104
1A1a

x



032
Helsingoervaerket
01
010104
1A1a

x



034
Stora Dalum
01
030102
1A2f

x



035
Assens Sukkerfabrik
01
030102
1A2f
x




036
Kolding Kraftvarmevaerk
01
010103
1A1a
x


x



02
010103
1A1a
x


x

037
Maabjergvaerket
02
010102
1A1a
x
x
x
x

038
Soenderborg Kraftvarmevaerk
01
010102
1A1a
x
x

x



02
010104
1A1a

x



039
Kara Affalds-forbraendingsanlaeg
01
010102
1A1a
x


x

040
Viborg Kraftvarmevaerk
01
010104
1A1a

x



042
Nordforbraendingen
01
010102
1A1a
x


x

045
Aalborg Portland
01
030311
1A2f
x
x

x

046
Aarhus Nord
01
010102
1A1a
x






02
010102
1A1a
x




047
Reno Nord
01
010103
1A1a
x


x

048
Silkeborg Kraftvarmevaerk
01
010104
1A1a

x



049
Rensningsanlægget Lynetten
01
020103
1A4a
x




050
I/S Fasan
01
010203
1A1a
x
x

x

051
AVV Forbrændingsanlæg
01
010103
1A1a
x




053
Svendborg Kraftvarmeværk
01
010102
1A1a
x
x

x

054
Kommunekemi
02
010102
1A1a
x


x



03
010102
1A1a
x


x

055
I/S Fælles Forbrænding
01
010203
1A1a
x


x

056
Vestfyns Forbrænding
01
010203
1A1a
x
x

x

058
I/S Reno Syd
01
010103
1A1a
x

x
x

059
I/S Kraftvarmeværk Thisted
01
010103
1A1a
x


x

060
Knudmoseværket
01
010103
1A1a
x


x

061
Kavo I/S Energien
01
010103
1A1a
x

x
x

062
VEGA
01
010203
1A1a
x
x

x

063
Hadsund Bys Fjernvarmeværk
01
010203
1A1a
x


x

064
Aars Fjernvarmeforsyning
01
010103
1A1a
x


x

065
Haderslev Kraftvarmeværk
01
010103
1A1a
x
x

x

066
Frederiskhavn Affaldskraftvarmeværk
01
010103
1A1a
x
x

x

067
Vejen Kraftvarmeværk
01
010103
1A1a
x
x

x

068
Bofa I/S
01
010203
1A1a
x


x

069
DTU
01
010104
1A1a

x



070
Næstved Kraftvarmeværk
01
010104
1A1a

x



071
Maricogen
01
030104
1A2f

x



072
Hjørring KVV
01
010104
1A1a

x




Total



11674,87
44889,83
11,64
3397,99

Appendix 4.3 Fuel rate

fuel
fuel_gr_abbr
ipcc_id
rate_TJ

102
STEAM COAL
1A1a
163987

102
STEAM COAL
1A2f
10181

102
STEAM COAL
1A4b
49

102
STEAM COAL
1A4c
1234

110
PETROLEUM COKE
1A2f
7785

110
PETROLEUM COKE
1A4a
12

110
PETROLEUM COKE
1A4b
262

110
PETROLEUM COKE
1A4c
3

111
WOOD AND SIMIL.
1A1a
6135

111
WOOD AND SIMIL.
1A2f
6150

111
WOOD AND SIMIL.
1A4a
633

111
WOOD AND SIMIL.
1A4b
14102

111
WOOD AND SIMIL.
1A4c
198

114
MUNICIP. WASTES
1A1a
32114

114
MUNICIP. WASTES
1A2f
795

114
MUNICIP. WASTES
1A4a
128

117
AGRICUL. WASTES
1A1a
8856

117
AGRICUL. WASTES
1A2f
0

117
AGRICUL. WASTES
1A4a
0

117
AGRICUL. WASTES
1A4b
2901

117
AGRICUL. WASTES
1A4c
1940

118
SEWAGE SLUDGE
1A2f
0

121
OTHER SOL. FUEL
1A1a
32114

121
OTHER SOL. FUEL
1A2f
795

121
OTHER SOL. FUEL
1A4a
128

203
RESIDUAL OIL
1A1a
8689

203
RESIDUAL OIL
1A1b
1670

203
RESIDUAL OIL
1A2f
7852

203
RESIDUAL OIL
1A4a
203

203
RESIDUAL OIL
1A4b
27

203
RESIDUAL OIL
1A4c
1651

204
GAS OIL
1A1a
1600

204
GAS OIL
1A2f
3505

204
GAS OIL
1A4a
4781

204
GAS OIL
1A4b
31506

204
GAS OIL
1A4c
8911

205
DIESEL OIL
1A2f
9663

205
DIESEL OIL
1A4c
16958

206
KEROSENE
1A2f
26

206
KEROSENE
1A4a
80

206
KEROSENE
1A4b
159

206
KEROSENE
1A4c
24

208
MOTOR GASOLINE
1A2f
140

208
MOTOR GASOLINE
1A4b
1164

208
MOTOR GASOLINE
1A4c
572

215
BLACK LIQUOR
1A1a
191

215
BLACK LIQUOR
1A4c
1

225
OTHER LIQ. FUEL
1A1a
30244

301
NATURAL GAS
1A1a
80675

301
NATURAL GAS
1A1b
0

301
NATURAL GAS
1A1c
24628

301
NATURAL GAS
1A2f
42910

301
NATURAL GAS
1A4a
7578

301
NATURAL GAS
1A4b
31077

301
NATURAL GAS
1A4c
6582

303
LPG
1A1a
0

303
LPG
1A2f
2390

303
LPG
1A4a
119

303
LPG
1A4b
722

303
LPG
1A4c
19

308
REFINERY GAS
1A1b
14234

309
BIOGAS
1A1a
1748

309
BIOGAS
1A1c
29

309
BIOGAS
1A2f
110

309
BIOGAS
1A4a
982

309
BIOGAS
1A4c
178
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CO2 emission from plastic in municipal waste

In the Danish air emission inventory the emission of CO2 from plastic in municipal waste is included in the total CO2 emission.

The Danish Environmental Agency has estimated the content of plastic in municipality waste (Cplast) to be 6.4 w/w%. The energy content in plastic (Eplast) from one ton waste can be calculated to be:

(1) Eplast(t) = Cplast x Hplast(t)

where Hplast(t)  is the lower heating value of plastic. It is assumed that Hplast equals the lower heating value of crude oil.

The emission of CO2 from the plastic part of the waste per GJ plastic (EMF,p,p) is

(2) EMFp,p = (CC,plast x MCO2)/MC

where MCO2 is the mole weight for CO2 and MC is the mole weight for carbon.

The emission of CO2 from the plastic part of the waste per GJ waste (EMFp,w) is

(3) EMFp,w(t)= EMFp,p x Eplast/Hwaste(t)

where Hwaste is the lower heating value of waste.

Equations (1)-(3) gives:

(4) EMFp,w(t) = CC,plast x Cplast x MCO2/MC x Hplast/Hwaste

Constants:

Cplast = 6,4 w/w% (Ref. The Danish Environmental Agency)

Cc,plast = 20 kg carbon/GJ in plastic (Ref. IPCC Guidelines)

MCO2 = 44 kg/kmol

MC = 12 kg/kmol

The values of EMFp,w for 1990 to 1998 used in the Danish air emission inventory are given in table 1.

Table 1 CO2-emissionfactor for plastic in municipal waste.

Year
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

Hplast1)

(GJ/ton)
42,7
42,7
42,7
42,7
42,7
42,7
42,7
42,7
43
43
43
43

Hwaste1) (GJ/ton)
8,2
8,2
9
9,4
9,4
10
10,5
10,5
10,4
10,5
10,5
10,5

EMFp,w (kg/GJ in waste)
24,44
24,44
22,27
21,32
21,32
20,04
19,09
19,09
19,41
19,22
19,22
19,22

1) Ref.: The Danish Energy Agency

Year
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

Municipal waste

(GJ)
15,006
16,255
17,325
18,963
19,979
24,088
25,394
27,632
27,323
29,13
30,27
33,04

CO2 emission from plastic

(kton)
367
397
386
404
426
483
485
527
530
560
582
635

Appendix 4.5 CRF SNAP correspondence list

Table 13 Correspondence list of IPCC source categories 1A1, 1A2 and 1A4 and SNAP 

snap_id
snap_name
ipcc_id

01
Combustion in energy and transformation industries


0101
Public power
1A1a

010101
Combustion plants >= 300 MW (boilers)
1A1a

010102
Combustion plants >= 50 and < 300 MW (boilers)
1A1a

010103
Combustion plants < 50 MW (boilers)
1A1a

010104
Gas turbines
1A1a

010105
Stationary engines
1A1a

0102
District heating plants
1A1a

010201
Combustion plants >= 300 MW (boilers)
1A1a

010202
Combustion plants >= 50 and < 300 MW (boilers)
1A1a

010203
Combustion plants < 50 MW (boilers)
1A1a

010204
Gas turbines
1A1a

010205
Stationary engines
1A1a

0103
Petroleum refining plants
1A1b

010301
Combustion plants >= 300 MW (boilers)
1A1b

010302
Combustion plants >= 50 and < 300 MW (boilers)
1A1b

010303
Combustion plants < 50 MW (boilers)
1A1b

010304
Gas turbines
1A1b

010305
Stationary engines
1A1b

010306
Process furnaces
1A1b

0104
Solid fuel transformation plants
1A1c

010401
Combustion plants >= 300 MW (boilers)
1A1c

010402
Combustion plants >= 50 and < 300 MW (boilers)
1A1c

010403
Combustion plants < 50 MW (boilers)
1A1c

010404
Gas turbines
1A1c

010405
Stationary engines
1A1c

010406
Coke oven furnaces
1A1c

010407
Other (coal gasification, liquefaction, ...)
1A1c

0105
Coal mining, oil/gas extraction, pipeline compressors


010501
Combustion plants >= 300 MW (boilers)
1A1c

010502
Combustion plants >= 50 and < 300 MW (boilers)
1A1c

010503
Combustion plants < 50 MW (boilers)
1A1c

010504
Gas turbines
1A1c

010505
Stationary engines
1A1c

02
Non-industrial combustion plants


0201
Commercial and institutional plants (t)
1A4a

020101
Combustion plants >= 300 MW (boilers)
1A4a

020102
Combustion plants >= 50 and < 300 MW (boilers)
1A4a

020103
Combustion plants < 50 MW (boilers)
1A4a

020104
Stationary gas turbines
1A4a

020105
Stationary engines
1A4a

020106
Other stationary equipments (n)
1A4a

0202
Residential plants
1A4b

020201
Combustion plants >= 50 MW (boilers)
1A4b

020202
Combustion plants < 50 MW (boilers)
1A4b

020203
Gas turbines
1A4b

020204
Stationary engines
1A4b

020205
Other equipments (stoves, fireplaces, cooking,...)
1A4b

0203
Plants in agriculture, forestry and aquacultu
1A4c

020301
Combustion plants >= 50 MW (boilers)
1A4c

020302
Combustion plants < 50 MW (boilers)
1A4c

020303
Stationary gas turbines
1A4c

020304
Stationary engines
1A4c

020305
Other stationary equipments (n)
1A4c

03
Combustion in manufacturing industry


0301
Comb. in boilers, gas turbines and stationary
1A2f

030101
Combustion plants >= 300 MW (boilers)
1A2f

030102
Combustion plants >= 50 and < 300 MW (boilers)
1A2f

030103
Combustion plants < 50 MW (boilers)
1A2f

030104
Gas turbines
1A2f

030105
Stationary engines
1A2f

030106
Other stationary equipments (n)
1A2f

0302
Proces furnaces without contact


030203
Blast furnace cowpers
1A2a

030204
Plaster furnaces
1A2f

030205
Other furnaces
1A2f

0303
Processes with contact


030301
Sinter and pelletizing plants
1A2a

030302
Reheating furnaces steel and iron
1A2a

030303
Gray iron foundries
1A2a

030304
Primary lead production
1A2b

030305
Primary zinc production
1A2b

030306
Primary copper production
1A2b

030307
Secondary lead production
1A2b

030308
Secondary zinc production
1A2b

030309
Secondary copper production
1A2b

030310
Secondary aluminium production
1A2b

030311
Cement (f)
1A2f

030312
Lime (includ. iron and steel and paper pulp industr.)(f)
1A2f

030313
Asphalt concrete plants
1A2f

030314
Flat glass (f)
1A2f

030315
Container glass (f)
1A2f

030316
Glass wool (except binding) (f)
1A2f

030317
Other glass (f)
1A2f

030318
Mineral wool (except binding)
1A2f

030319
Bricks and tiles
1A2f

030320
Fine ceramic materials
1A2f

030321
Paper-mill industry (drying processes)
1A2d

030322
Alumina production
1A2b

030323
Magnesium production (dolomite treatment)
1A2b

030324
Nickel production (thermal process)
1A2b

030325
Enamel production
1A2f

030326
Other
1A2f

08
Other mobile sources and machinery


0804
Maritime activities


080403
National fishing
1A4c

0806
Agriculture
1A4c

0807
Forestry
1A4c

0808
Industry
1A2f

0809
Household and gardening
1A4b

Appendix 4.6 Uncertainty calculations

Table 14 Uncertainty estimation, GWP

IPCC Source category
Gas
Base year emission
Year t emission
Activity data uncertainty
Emission factor unceratinty
Combined uncertainty
Combined uncertainty as % of total national emissions in year t
Type A sensitivity
Type B sensitivity
Unceratinty i trend in national emissions introduced by emission factor uncertarinty
Uncertainty in trend in national emissions introduced by activity data uncertainty
Uncertainty introduced into the trend in total national emissions



Input data
Input data
Input data
Input data










Gg CO2 eq
Gg CO2 eq
%
%
%
%
%
%
%
%
%

Stationary Combustion, Coal
CO2
24209
16668
1
5
5,099
2,273
-0,183
0,436
-0,916
0,617
1,104

Stationary Combustion, Petroleum coke
CO2
455
742
3
5
5,831
0,116
0,008
0,019
0,039
0,082
0,091

Stationary Combustion, Residual oil
CO2
2505
1567
2
2
2,828
0,119
-0,023
0,041
-0,046
0,116
0,125

Stationary Combustion, Gas oil
CO2
4858
3063
4
5
6,403
0,525
-0,044
0,080
-0,222
0,454
0,505

Stationary Combustion, Kerosene
CO2
366
21
4
5
6,403
0,004
-0,009
0,001
-0,044
0,003
0,044

Stationary Combustion, Orimulsion
CO2
0
2419
1
2
2,236
0,145
0,063
0,063
0,127
0,090
0,155

Stationary Combustion, Natural gas
CO2
4330
11075
3
1
3,162
0,937
0,179
0,290
0,179
1,230
1,243

Stationary Combustion, LPG
CO2
148
55
4
5
6,403
0,009
-0,002
0,001
-0,012
0,008
0,014

Stationary Combustion, Refinery gas
CO2
806
813
3
5
5,831
0,127
0,001
0,021
0,003
0,090
0,090

Stationary combustion plants, gas engines
CH4
5
443
2,2
40
40,060
0,475
0,011
0,012
0,459
0,036
0,460

Stationary combustion plants, other
CH4
110
137
2,2
100
100,024
0,365
0,001
0,004
0,076
0,011
0,077

Stationary combustion plants
N2O
396
391
2,2
1000
1000,002
10,451
0,000
0,010
0,071
0,032
0,078

Total

38189
37394



115,965




3,302















Total uncertainties

Overall uncertainty i the year (%):
10,769

Trend uncertainty (%):
1,817

Table 15 Uncertainty estimation, CO2  

IPCC Source category
Gas
Base year emission
Year t emission
Activity data uncertainty
Emission factor unceratinty
Combined uncertainty
Combined uncertainty as % of total national emissions in year t
Type A sensitivity
Type B sensitivity
Unceratinty i trend in national emissions introduced by emission factor uncertarinty
Uncertainty in trend in national emissions introduced by activity data uncertainty
Uncertainty introduced into the trend in total national emissions



Input data
Input data
Input data
Input data










Gg CO2
Gg CO2
%
%
%
%
%
%
%
%
%

Stationary Combustion, Coal
CO2
24209
16668
1
5
5,099
2,333
-0,178
0,442
-0,888
0,626
1,086

Stationary Combustion, Petroleum coke
CO2
455
742
3
5
5,831
0,119
0,008
0,020
0,040
0,084
0,093

Stationary Combustion, Residual oil
CO2
2505
1567
2
2
2,828
0,122
-0,023
0,042
-0,045
0,118
0,126

Stationary Combustion, Gas oil
CO2
4858
3063
4
5
6,403
0,539
-0,043
0,081
-0,216
0,460
0,508

Stationary Combustion, Kerosene
CO2
366
21
4
5
6,403
0,004
-0,009
0,001
-0,044
0,003
0,044

Stationary Combustion, Orimulsion
CO2
0
2419
1
2
2,236
0,149
0,064
0,064
0,128
0,091
0,157

Stationary Combustion, Natural gas
CO2
4330
11075
3
1
3,162
0,962
0,183
0,294
0,183
1,247
1,260

Stationary Combustion, LPG
CO2
148
55
4
5
6,403
0,010
-0,002
0,001
-0,012
0,008
0,014

Stationary Combustion, Refinery gas
CO2
806
813
3
5
5,831
0,130
0,001
0,022
0,004
0,092
0,092

Total
CO2
37678
36423



6,727




3,087















Total uncertainties

Overall uncertainty i the year (%):
2,594

Trend uncertainty (%):
1,757

Table 16 Uncertainty estimation, CH4 

IPCC Source category
Gas
Base year emission
Year t emission
Activity data uncertainty
Emission factor unceratinty
Combined uncertainty
Combined uncertainty as % of total national emissions in year t
Type A sensitivity
Type B sensitivity
Unceratinty i trend in national emissions introduced by emission factor uncertarinty
Uncertainty in trend in national emissions introduced by activity data uncertainty
Uncertainty introduced into the trend in total national emissions



Input data
Input data
Input data
Input data










Mg CH4
Mg CH4
%
%
%
%
%
%
%
%
%

Stationary combustion plants, gas engines
CH4
237
21096
2,2
40
40,060
30,622
3,640
3,860
145,586
12,010
146,081

Stationary combustion plants, other
CH4
5228
6502
2,2
100
100,024
23,566
-3,607
1,190
-360,673
3,702
360,692

Total
CH4
5465
27598



1493,06




151439















Total uncertainties

Overall uncertainty i the year (%):
38,640

Trend uncertainty (%):
389,151

Table 17 Uncertainty estimation, N2O  

IPCC Source category
Gas
Base year emission
Year t emission
Activity data uncertainty
Emission factor unceratinty
Combined uncertainty
Combined uncertainty as % of total national emissions in year t
Type A sensitivity
Type B sensitivity
Unceratinty i trend in national emissions introduced by emission factor uncertarinty
Uncertainty in trend in national emissions introduced by activity data uncertainty
Uncertainty introduced into the trend in total national emissions



Input data
Input data
Input data
Input data










Gg N2O
Gg N2O
%
%
%
%
%
%
%
%
%

Stationary combustion plants
N2O
1,279
1,261
2,200
1000,000
1000,002
1000,002
0,000
0,986
0,000
3,068
3,068

Total
N2O
1,279
1,261



1000005




9,411















Total uncertainties

Overall uncertainty i the year (%):
1000,002

Trend uncertainty (%):
3,068

Table 18 Uncertainties of fuel consumption rates

Source
Mainly combusted in sector 1) 
Uncertainty

Stationary Combustion, Coal
Public power, cogeneration and district heating
1%

Stationary Combustion, Petroleum coke
Industrial combustion
3%

Stationary Combustion, Residual oil
Public power, cogeneration and district heating

Industrial combustion
2%

Stationary Combustion, Gas oil
Commercial, institutional, residential combustion
4%

Stationary Combustion, Kerosene
Commercial, institutional, residential combustion
4%

Stationary Combustion, Orimulsion
Public power, cogeneration and district heating
1%

Stationary Combustion, Natural gas
Public power, cogeneration and district heating

Industrial combustion

Commercial, institutional, residential combustion
3%

Stationary Combustion, LPG
Commercial, institutional, residential combustion
4%

Stationary Combustion, Refinery gas
Public power, cogeneration and district heating

Industrial combustion
3%

Biomass:



Stationary Combustion, biomass in domestic plants
Biomass in small sources
30%

1) Sectors defined in table 2.6 of GPG

Table 19 Background data to determine combined fuel rate uncertainty

fuel
fuel
Rate 2001
Uncertainty

102
coal
175451125
1

110
Petroleum coke
8062464
3

111
Wood
27217801
30

114
Municipal waste
33037670
20

117
Straw
13698057
20

203
Residual oil
20093058,05
2

204
Gas oil
41395271
4

206
Kerosene
286786
4

215
Liquid bio fuel
191475
20

225
Orimulsion
30243687
1

301
Natural gas
193449630,7
3

303
LPG
852741
4

308
Refinery gas
14233595
3

309
Biogas
3046907
20

SUM

561260267,8


Combined uncertainty:
2,0



Table 20 CH4 from gas engines 2001

snap_id
fuel_id
asrat_val
emfa_val
uni_abbr
AS_EMIS
EMIS


010105
301A
28098555
573
g
16100472015
16100


010105
309A
1589322
434
g
689765748
690


010405
301A
0
573
g
0
0


010405
309A
0
434
g
0
0


010505
301A
11887
573
g
6811251
7


010505
309A
28627
434
g
12424118
12


020105
301A
1048143
573
g
600585939
601


020105
309A
501385
434
g
217601090
218


020204
301A
1450266
573
g
831002418
831


020304
301A
2859644
573
g
1638576012
1639


020304
309A
108819
434
g
47227446
47


030105
301A
1641970
573
g
940848810
941


030105
309A
23805
434
g
10331370
10








21096
Mg

Table 21 CH4 from gas engines 1990

snap_id
fuel_id
asrat_val
emfa_val
uni_abbr
AS_EMIS
EMIS


010105
301A
313500
573
g
179635500
179,6355


010505
301A
4900
573
g
2807700
2,8077


020105
301A
26200
573
g
15012600
15,0126


020204
301A
0
573
g
0
0


020304
301A
66300
573
g
37989900
37,9899


030105
301A
2600
573
g
1489800
1,4898








236,9355
Mg


- 1 -

