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StructureStructure
• General about Waste Incineration
• CFB for Waste Incineration
• Project „SWN Neumünster“ in Germany
• Technical Details, Problems and Solutions
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Circulating Bed (CFB)

Bubbling Bed (BFB)

•   Grates

•   Fluidised Bed Boilers

•   Other (Gasifiers, 
Rotary Kilns etc.)

Various Technologies for Waste Incineration
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• Fossile Fuels:

– Bituminous coal
– Brown coal
– Coal dust (undried & dried)
– Fuel oil (light, heavy)
– Lignite 
– Natural gas
– Oil shale
– Anthracite 

• Residues & Wastes:

– Garbage 
– Industrial & Municipal sewage sludge 
– Paper sludge & Rejects
– Biomass & Wood wastes 
– Municipal & Industrial Waste
– Refuse derived fuel (RDF)
– Residues from agriculture
– Waste fuels (plastics, tires etc.)
– Petroleum coke
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• compact boiler arrangement

• excellent part load behaviour down to 30%

• extremely wide range of fuels in one plant 
considering the fuel range of the future

• high efficiency

• cylindrical cyclone for low erosion in the 
back pass and best burn out rate

• low excess air and flue gas volume

• low emissions (SO2, NOx, CO)

• sophisticated fuel preparation

• high power consumption

Advantages / Disadvantages of CFB Technology
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• Full steam generation over the complete
fuel range (5 - 40 MJ/kg) at all loads

• Fuel feeding system suitable for fuel
pieces up to 250 mm (a+b+c < 350 mm)

• Wide fuel flexibility including RDF, coal, 
sludge, plastics, biomass, wastes etc.

• Longtime operation experience (> 40,000 
hours) for firing RDF in a CFB boiler

• Special design due to risk of corrosion / 
erosion / fouling and fulfilment of emission
regulations

• Adiabatic furnace, bed material heat
exchanger, open nozzle grid, tail-end path

CFB CFB forfor WasteWaste IncinerationIncineration
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SWN Neumünster, Germany SWN Neumünster, Germany -- Key Key DataData

CUSTOMER SWN Neumünster

Location Neumünster / Germany

Start-up 2005

Technical Data:

Fuel Heat Release 75 MWth
Steam rate 97 t/h
Steam pressure 66 bar
Steam temperature 470 °C
Feed Water Temperature 135 °C
Control Range 65-110 %
Minimum Stable Load 40 %
Fuel Flow 15-25 t/h

Fuels:  RDF, industrial waste,
coal, sludge, animal meal

Heating value range: 10 - 30 MJ/kg
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SWN Neumünster, GermanySWN Neumünster, Germany

100 – 350150kg/m³Bulk density

10.000 – 20.00014.500kJ/kgLHV

15,50 – 28,0022,10%wt.Oxygen

< 0,900,70%wt.Chlorine

< 0,700,30%wt.Sulphur

< 1,000,80%wt.Nitrogen

3,60 – 6,505,10%wt.Hydrogen

25,20 – 47,0035,80%wt.Carbon

7,00 – 38,0017,00%wt.Moisture

FUEL RANGEDESIGN FUELUNITDESCRIPTION

Fuels:  RDF, industrial waste,
coal, sludge, animal meal

Heating value range: 10 - 30 MJ/kg

Typical Analysis of RDF:

10ng/Nm3Dioxines and furanes

9mg/Nm3NH3 

350mg/Nm3SO2

200mg/Nm3NOx

50mg/Nm3CO

10mg/Nm3TOC

VALUEUNITDESCRIPTION

Guaranteed Max. Emissions
at Boiler Outlet:
(according to 17. BImSchV and EU 2000/76)

All figures related to 11% O2 in dry flue gas
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TypicalTypical DesignDesign
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FlowFlow Diagram NeumünsterDiagram Neumünster
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• Live Steam Flow 129 t/h
• Live Steam Temperature 500°C
• Live Steam Pressure 80 bar

• Max. Heat Release with Waste 110 MW
• Max. Heat Release 

with Bituminous Coal 110 MW
• Max. Heat Release 

with Gas and Fuel Oil 55 MW
• Min. Heat Release with

Live Steam Temperature 500°C 55 MW

• Fuel Range / Fuel Mixtures 6,5 - 31 MJ/kg

TechnicalTechnical DataData RVRV--LenzingLenzing
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FlueFlue Gas Gas EmissionsEmissions RVRV--LenzingLenzing
(mg/Nm³, (mg/Nm³, relatedrelated to 11% Oto 11% O22, , drydry flueflue gas)gas)

Emission values: Annual mean values 2000

0.050.1< 1010ng/Nm³PCDD/PCDF (11% O2, dry FG), 
2h mean value

17700 - 1600-mg/Nm³HCl (11% O2, dry FG)

0.020.3--mg/Nm³HF (11% O2, dry FG)

--540mg/Nm³SO3 (11% O2, dry FG)

10500 - 2002000mg/Nm³SO2 (11% O2, dry FG)

180.55mg/Nm³Corg. (11% O2, dry FG)

250< 1 - 1045mg/Nm³CO (11% O2, dry FG)

357070 - 150300mg/Nm³NOx (11% O2, dry FG)

0.078< 30003000mg/Nm³Dust (11% O2, dry FG)

Emission 
at stack outlet

Emission limit
at stack outlet

Emission boiler
outlet

Emission limit
at boiler outlet

Max. ½ hourly mean values
for all load cases
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Fuel Dosing System, 
Pneumatic Injection System

Fuel Feeder

WasteWaste FuelFuel FeedingFeeding System System RVRV--LenzingLenzing
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Open Nozzle Grid

Sieved Particles from Ash Removal

Bed Ash Removal RVBed Ash Removal RV--LenzingLenzing
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Radiation Path

Bed Material Cooler

Boiler Design RVBoiler Design RV--LenzingLenzing
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Problems:
• Bridging in the silos

caused by the highly
compressed fuel bulk

Measures:
• Installation of relief

devices in the silos
• Limitation of the filling

height in the silos
• Modification of the silo

discharge equipment
Radiation Pass

Inert MaterialsRDF Silo

ExperiencesExperiences of of RVRV--LenzingLenzing –– FuelFuel FeedingFeeding
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Radiation Path Problems:
• Condensation of ash

particles (metal chlorides)  
on the heating surfaces

Measures:
• 1st radiation path:   

Installation of water
lance blowers

• 2nd radiation path:   
Installation of steam
soot blowers

ExperiencesExperiences of of RVRV--LenzingLenzing –– FoulingFouling
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Überhitzer
Dackelzug

Tail-End Path Problems:
• Condensation of low

melting ash particles on    
the heating surfaces

Measures:
• Optimisation of the existing

mechanical rapping device
• Installation of steam soot

blowers

ExperiencesExperiences of of RVRV--LenzingLenzing –– FoulingFouling
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Economizer Problems:
• Agglomeration of sticky

ash layers due to their
hygroscopic property

Measures:
• Controlling of the feedwater

inlet temperature (> 135°C) 
• Installation of a steel shot

cleaning system
• Prevention of using the

steam soot blowers

ExperiencesExperiences of of RVRV--LenzingLenzing –– FoulingFouling
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Bed Material Heat Exchanger Problems:
• Corrosion effects due to 

metal chlorides in the bed
material, mainly on upper
tubes of the superheater

Measures:
• More resistant material 

(high alloyed AC 66) 
• Optimised arrangement of 

the superheater bundle
• Temporary discharge of 

contaminated bed material

ExperiencesExperiences of of RVRV--LenzingLenzing –– CorrosionCorrosion
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Tail-End Path Problems:
• Corrosion effects caused

by metal chlorides after
the installement of steam
sootblowers

Measures:
• Installement of tube

protection shells (on the
first rows of the bundle) 

ExperiencesExperiences of of RVRV--LenzingLenzing –– CorrosionCorrosion
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Main Features Main Features RVRV--LenzingLenzing

• Worldwide largest circulating fluidized
bed boiler firing waste

• 100 % Waste materials
• Wide fuel range (6,5 - 31 MJ/kg), 

therefore high flexibility and future safe
• High steam supply safety by ability to 

fire coal
• Use of contaminated air as 

combustion air
• Excellent emission figures
• High plant efficiency by integration into

Energy Supply Center of Lenzing AG
• Successful operation since summer

1998, more than 40,000 operation
hours with waste fuels
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Contact:

Austrian Energy & Environment AG
Thomas Zotter
A-8074 Raaba / Graz , Austria
Tel.: +43 / 316 / 501-385
@: thomas.zotter@aee.co.at
http://www.aee.co.at

Thank you for your attention!


