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LCP LCP ≥≥≥≥≥≥≥≥ 500 500 MWthMWth

� A good example concerning technical discussions which can be
promoted within EGTEI

� Synthesis of the Dutch comments and of EGTEI answers
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1. The cost figures in the report are within ranges of Dutch figures.
2. The NOx reduction effect of the options is lower than usual. 

If this is put in the RAINS model, the effect will be: higher NOx reduction costs
or/and higher remaining NOx emissions. 

EGTEI comment : EGTEI proposals have to be compared with the current RAINS 
hypotheses.

92.5MP + SCRGas new plant

89.5MP + SCRHF new plant

91MP + SCRBC new plant

91MP + SCRHC new plant

85MP + SCRGas existing plant

80MP + SCRHF existing plant

82.5MP + SCRBC existing plant

82.5MP + SCRHC existing plant

50MPGas new plant

30MPHF new plant

40MPBC new plant

40MPHC new plant

40MPGas existing plant

20MPHF existing plant

30MPBC existing plant

30MPHC existing plant

Abatement efficiency 
%TechnologyControl Technology Description

EGTEI current 
proposals :
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The RAINS model proposes often very efficient primary measures (between 50 and 
65%) which does not seem realistic as an average especially concerning existing plants 
(liquid fuels for example).
Secondary measures in the RAINS model increase only slightly the overall performance 
level (between 15 and 30% for existing plants) which is not realistic at all and lead to 
very high abatement costs.
On the contrary, EGTEI has tried to set up a logical and realistic approach proposing 
simple and low cost primary measures which can be combined with secondary 
measures.
The overall efficiency proposed by EGTEI is for example often higher and never lower
concerning existing plants than the current RAINS hypotheses (best overall efficiency 
80% for all fuels).

80POGCSCOil and Gas - CM + SCR – existing plant

80POGSCROil and Gas - SCR – new plant

65POGCMOil and Gas - CM – existing plant

80PHCCSCHard Coal - CM + SCR – existing plant

80PHCSCRHard Coal - SCR – new plant

50PHCCMHard Coal - CM – existing plant

80PBCCSCBrown Coal - CM + SCR – existing plant

80PBCSCRBrown Coal - Selective catalytic reduction (SCR) – new plant

65PBCCMBrown Coal - Combustion modification (CM) – existing plant

Power plant sector (PP):

Removal
efficiency,

%

Technology
abbreviation

RAINS Sector/Technology
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Concerning new plants, there are only slight differences :

92,593Gas

89,593HF

9190HC

9193BC

EGTEI proposalRAINS overall performance levelFuel

which can be easily understood, as the efficiency cannot be for example the same 
for liquid and gaseous fuels.
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3. Upgrading of the SO2 removal efficiency of existing FGD installation is a 
missing option.
(EGTEI comment : it will have to be considered after implementing in the 
RAINS model an option allowing to combine the use of low sulphur fuels and 
scrubbings)

4. Non combustion dust emission from coal storage or fly ash handling at 
combustion locations looks missing. (EGTEI comment : agreed, but difficult 
to implement at the moment)

5. The removal effect is missing of particulates from a wet FGD after a 
deduster
(EGTEI comment : EGTEI has tried to take this aspect into account 
considering that no additional cost has to be considered from 45 mg/Nm3 to 
20 mg/Nm3 if a wet FGD has already been installed (see page 40 – 3.4.3.1))
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6. It looks there are no data on gas turbine power plants in this document. 
Because this is the main new technology, they should be added. To use this 
in the RAINS model a country could specify the percentage of the gas used in 
a conventional power plant and in a gas turbine power plant.

(EGTEI comment  : the current approach using a specific and identified fuel 
may be used but EGTEI will examine this technology in the future in order to 
better take it into account – question to IIASA : will this distinction be 
possible in the future ?)
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7. The data does not give a good overview of the emission reduction 
options in the total calculation period of RAINS. At this moment, only 
conventional reduction options are in the report. For use in the RAINS 
model additional options should be added as well. For the period after 
2010 options, which are now in the demonstration phase, are relevant. 
In addition, improved conventional options with a higher efficiency (and 
higher cost) should be formulated.

(EGTEI comment : emerging (future) technological options will need to 
be addressed at a later stage. EGTEI begins with the current state of the 
art as it is not yet fully accurately described in the RAINS model.

Another group deal with emerging technologies. Its final report will be 
soon available on the EU DG environment web-site and may be used to 
improve some modelling aspects.)
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8. Total options for NOx reduction in France in 2010 reduce emissions from 
about 116 kton to 53 kton. A reduction of 55%. This is strange, one would 
expect a reduction possibility above 80%. If all plants directly use SCR with 
an efficiency of 80% (which technically can be implemented at almost all 
places) emissions would be reduced with at least 80% (also MP can be used). 
This part of the document is just given to show how the EGTEI approach 
could be used.
The French power plant sector is very specific (electricity is mainly produced 
in France by nuclear plants).
Some French plants have low operating hours or will be closed in the near 
future.
The result is that the Nox emission level can reasonnably be lowered in 
2010 only by 54% according to the climate policy scenario.
The situation is different the following years :
2015 (71%),
2020 (84%),
2025 (86,5%)
etc...

Illustrating that the approach but also the control strategy
have to be discussed in depth............
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ExampleExample of of difficultiesdifficulties encounteredencountered::
thethe refineryrefinery sectorsector

�Approach:

a full set of data provided by EGTEI concerning SOx, NOx and dust,

sector representatives do not agree with the investment cost
concerning SCR for boilers and furnaces
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FirstFirst set of data: EUROGLAS set of data: EUROGLAS HombourgHombourg

Euroglas Hombourg - new plant, no retrofit

Fuel : Natural Gas

Capacity: 59  MWth

Abatement efficiency: 75%
Catalyst volume: 5 m³ (calculated)
Investissement: 1300 kEuros

Raw gas concentration: Clean gas concentration:
2000 mg/Nm³ 500 mg/Nm³

Cost per ton of NOx abated: 709 Euros/t NOx abated

Gas flow rate = 60 000 Nm³/h 
Raw gas temperature = 400°C

SCR

Clean gas temperature = 370°C

remark: high concentration because of thermal 
NOx formation and also NOx formation caused 
by the presence of nitrogen in the raw material. 
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Refinery in the Netherlands - new plant, no retrofit

Fuel : Oil

Capacity: 115  MWth

Abatement efficiency: ?
Catalyst volume: ?
Investissement: 7000 kEuros

Raw gas concentration: Clean gas concentration:
? ?

Cost per ton of NOx abated: 3200 Euros/t NOx abated (derived from the Cost-Effectiveness curve of CONCAWE paper)

SCR

Second set of data: Second set of data: RefineryRefinery in in thethe NetherlandsNetherlands
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EGTEI Heavy fuel oil

Fuel : Heavy fuel oil

Capacity: 50  MWth

Abatement efficiency: 85%
Catalyst volume: 7 m³ (calculated)
Investissement: 4150 kEuros (1st case)

2000 kEuros (2nd case)
Raw gas concentration: Clean gas concentration:

420 mg/Nm³ 65 mg/Nm³

Cost per ton of NOx abated: 5321 Euros/t NOx abated (1st case)
Cost per ton of NOx abated: 2868 Euros/t NOx abated (2nd case)

SCR

EGTEI EGTEI proposalsproposals for for heavyheavy fuel fuel oiloil combustioncombustion
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EGTEI Natural Gas

Fuel : Gas

Capacity: 50  MWth

Abatement efficiency: 85%
Catalyst volume: 7 m³ (calculated)
Investissement: 3850 kEuros (1st case)

1900 kEuros (2nd case)
Raw gas concentration: Clean gas concentration:

100 mg/Nm³ 15 mg/Nm³

Cost per ton of NOx abated: 20949 Euros/t NOx abated (1st case)
Cost per ton of NOx abated: 11314 Euros/t NOx abated (2nd case)

SCR

EGTEI EGTEI proposalsproposals for for naturalnatural gasgas combustioncombustion
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Investment of SCR versus Unit size
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InvestmentInvestment of SCR vs Size of Combustion Unitof SCR vs Size of Combustion Unit

Which data can be taken into account ?
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Procedures to be set up to agree on the incorporation of Procedures to be set up to agree on the incorporation of 
EGTEI proposals in RAINS EGTEI proposals in RAINS 

� Illustration with the glass sector

– Approach finalized in July 2003

– Information by IIASA in January 2004 that changes in 
RAINS may only be introduced if input data are collected for 
all parties…
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RecallRecall concerningconcerning thethe glass glass sectorsector (1)(1)

� Emission factors in kg/tonne of glass

� Pollutants: SOx, NOx and dust

0,8539,5514,35Liquid fuels
0,8539,552,05Gas
DustNOxSO2EGTEI
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� Technical options

66,39%21,15%4,1kg/t of glass meltedSO2 liquid fuels dry scrubbing

57,38%57,38%5,2kg/t of glass meltedSO2 liquid fuels low S content

0,00%0,00%12,2kg/t of glass meltedSO2 liquid fuels unabated

50,00%50,00%0,87kg/t of glass meltedSO2 gas dry scrubbing

0,00%0,00%1,74kg/t of glass meltedSO2 gas unabated

82,14%50,00%1,45kg/t of glass meltedNOx MS

64,29%64,29%2,9kg/t of glass meltedNOx MP

0,00%0,00%8,12kg/t of glass meltedNOx brut

96,00%96,00%0,029kg/t of glass meltedDust abated

0,00%0,00%0,725kg/t of glass meltedDust unabatedGlass

%%ValueUnitPolluantSector

Total efficiencyEfficiencyEGTEIEmission factors

RecallRecall concerningconcerning thethe glass glass sectorsector (2)(2)
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� Economical assessment

1,201384Dry scrubbing gasSO2

1,02983Dry scrubbing liquid fuelsSO2

2,831952SMNOx

1,15218PMNOx

3,625204DedustingDustglass

unitpollutant avoidedPolluantSector

Per activityper tonne of 

in eurosEGTEI CostTechnical option

RecallRecall concerningconcerning thethe glass glass sectorsector (3)(3)
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� Use of this tool during the bilateral consultation

10010010010078,5657,1157,1149,4319,11Deduster
000021,4442,8942,8950,5780,89Dust NOC

606060606056,2856,2815,730,00NOx PM + SM
404040404043,7243,7284,2786,49NOx PM
000000,000,000,0013,51NOx NOC

10010010010078,5657,1157,1149,4319,11Sox gas dry scrubber
000021,4442,8942,8950,5780,89Sox gas NOC

10010010010010010054,040,000,00Sox HF LSF + dry 
scrubber

00000045,9679,6044,34Sox HF LSF
0000000,0020,4055,66Sox HF NOC

203020252020201520102005200019951990Year

Definition of a control strategy

RecallRecall concerningconcerning thethe glass glass sectorsector (4)(4)
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0,250,240,240,231,402,512,312,463,47Dust

17,5917,1616,7416,3315,9315,9614,7117,2521,12NOx

18,0217,5817,1516,7317,8318,2618,5025,5929,61SO2

203020252020201520102005200019951990Année

0,250,240,240,230,230,222,312,463,47Dust

12,5812,2811,9811,6811,4011,1214,7117,2521,12NOx

18,0217,5817,1516,7316,9616,5418,5025,5929,61SO2

203020252020201520102005200019951990Année

CLE scenario in kt

Lowest achievable emission level in kt

6,286,125,975,835,695,555,114,684,25Poussière

70,2868,5666,8965,2663,6762,1157,2652,4247,58NOx

49,0347,8346,6645,5346,4745,3342,5544,9338,55SO2

203020252020201520102005200019951990Year

Recalculated unabated emissions in kt

� Emission level assessments

RecallRecall concerningconcerning thethe glass glass sectorsector (5)(5)
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� Costs assessments

Yearly cost in Meuros between NOC and CLE

16,6016,6016,6016,6015,5813,9614,007,833,07Per tonne of glass in euros

122,13119,15116,25113,41103,8790,8383,9742,9615,27All pollutants

31,3630,6029,8529,1222,3215,8314,5911,564,06Dust

71,5169,7668,0666,4064,7859,8255,1519,405,77NOx

6,536,376,226,074,473,172,871,940,74SO2 gas scrubbing

3,513,423,343,263,393,311,690,000,00SO2 liquid fuels scrubbing

12,7312,4212,1111,8212,3012,0011,3410,054,71SO2 liquid fuels low S content

203020252020201520102005200019951990Year

5,595,595,595,596,688,30Per tonne of glass in euros

41,1140,1039,1338,1744,5553,97All pollutants

0,000,000,000,006,0911,89Dust

41,1140,1039,1338,1737,2439,71NOx

0,000,000,000,001,212,37SO2 gas scrubbing

0,000,000,000,000,000,00SO2 liquid fuels scrubbing

0,000,000,000,000,000,00SO2 liquid fuels low S content

203020252020201520102005200019951990Year

Yearly cost in Meuros between CLE and LAEL

RecallRecall concerningconcerning thethe glass glass sectorsector (6)(6)
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Input data per year Germany France

Gas consumption for the sector [TJ] 42469 28974
Liquid fuel consumption for the sector  [TJ] 10450 18148

Amount of glass melted for the whole sector [t] 8693103 5902466
E NOx Emission of NOx [t] 18113 14285
E SOx Emission of SO2 [t] 14537 12416
E dust  Emission of dust [t] 397 2309

New user New user friendlyfriendly frameworkframework

Technology Germany France

None 0 0
Primary measures 100 100

Primary and secondary measures 56,3 33,09

Application rates NOx - 2000
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DifferencesDifferences betweenbetween EGTEI EGTEI andand IIASA IIASA assessmentsassessments
–– Case of FranceCase of France

15%15%15%15%15%15%15%15%15%Dust
721%721%721%721%702%702%695%636%659%NOx
281%281%281%281%271%271%267%241%251%SO2

203020252020201520102005200019951990Year

%

0,030,030,030,030,030,030,030,020,02Dust
11,0210,7510,4910,249,959,718,948,097,38NOx
13,3012,9812,6612,3512,4012,0911,2811,349,91SO2
203020252020201520102005200019951990Year

In ktDifference
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Discussion between EGTEI and IIASA (1)
• Data collection

• Changes in RAINS 
(Austrian study – Presented in December 2004)

– Pb with the unabated emission factor
• in the Austrian study : 600 mg/Nm3 instead of 250 mg/Nm3 (EGTEI) 

– the investment cost
• (6 000 000 ATS or 436 000 euros) for a container glass furnace of 350 

t/day may be underestimated in the Austrian study.
• To check this aspect, the BREF document about the glass industry may

be examined.
Table 4.3 page 134 (Berkeens reference) indicates that the investment
cost for an EP installed on a 300 t/day container glass furnace is 1 420 
000 euros.

• Italian container glass furnace of 325 t/day. 
Investment cost in 1997 for an EP was 1 100 000 euros.
. EGTEI proposal (furnace of 170 t/day – Investment cost for the deduster

: 900 000 euros)
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Discussion between EGTEI and IIASA (2)

– As a conclusion, EGTEI does not see clearly why the Austrian study should be
considered with more confidence than the EGTEI proposals.

• A procedure may be usefull to discuss EGTEI proposals and
RAINS changes…… and how to collect for all parties the relevant 
input data (6 per year for this specific sector)


