Facts and Figures about SRF

1. What is SRF?

SRF is a “solid fuel prepared from non-hazardous waste to be utilised for energy recovery in incineration or co-incineration plants, and meeting the classification and specification requirements laid down in prCEN15359. Note: Prepared means processed, homogenised and up-graded to a quality that can be traded amongst producers and users” (definition in prCEN15359). 

SRF has to be distinguished from other waste derived fuels (often called RDF), which do not meet the requirements of prCEN15359.
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2. What is the quality of SRF?

SRF usually mainly consists of a mixture of plastic, paper and wood components. The quality depends on the waste and the production process. Quality can be assessed regarding the environment (emission), the operational risks for the user (technology) and the financial pros and cons (economics). 

Key properties are net calorific value or NCV (economics), Cl proportion (technology) and Hg proportion (emission). Document prCEN15359 “Solid recovered fuels –Specifications and classes” describes the method to be used for the classification of SRF. An actual inventarisation based on an EU wide survey by the Quo Vadis project is shown in the tables below. 

Results of NCV classification 
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Results of Chlorine classification
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Results of Mercury classification
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3. How is SRF produced?

SRF can be prepared from commercial/industrial waste or from household waste. They can used for several purposes, and depending on the application, there are different requirements for these fuels. Figure presents an overview about common process units, which can be applied for SRF production. The number and the kind of processing steps correlate to the waste compositions and the desired product qualities.

It is very important to keep in mind that waste is often a heterogeneous mixture of materials. This is particularly true for municipal solid waste (MSW), whereas industrial waste is often less heterogeneous. Therefore it is often a challenging task for SRF producers to reduce heterogeneities by technology and adapted processing. 

The circumstances (location) and parameters (kind of used wastes) differ for each SRF producer. As a result the producers follow their own strategy on the SRF preparing mode. Depending on the required quality, different processing steps must be applied (see figure below). 


[image: image5]
Figure: Process scheme

Examples of SRF preparation units: 

- Remondis in Erftstadt, 

- Veolia in Oslo, 

- Essent Milieu in Wijster, 

- Pirelli Ambiente in Cuneo, 

- Ecodeco in Lacchiarella, 

- Albra in Winschoten, 

- AVR in Utrecht, 

- PJC in Tampere, 

- Shanks in East-London, 

- Geocycle in Seneffe.

Pictures and schemes of Remondis, Essent Milieu and Veolia plants are presented in the presentation of Joop van Tubergen given at the Quo Vadis workshop in Cyprus in 2006. 

http://quovadis.cesiricerca.it/quovadis_workshop.htm
4. Where is SRF used?

SRF is used as substitute fuel in cement kilns, coal-fired power plants, lime kilns, industrial boilers and combined heat and power plants (CHP) delivering energy to industry and/or municipalities.

5. What are the quantities produced and used?

Table below gives an estimate of production and use.

	Overview SRF

Production

2005
	Number of SRF-production plants


	SRF

kt/a


	Cement kt/a


	Power plant

hard coal kt/a 
	Power plant

lignite kt/a 
	CHP kt/a


	MSWI kt/a


	Blast

Furnace

kt/a
	Export kt/a



	Austria
	13
	680
	150
	0
	0
	510
	20
	220
	80-100

	Belgium
	5
	100
	100
	
	
	
	
	
	-?

	Denmark
	1
	12
	
	
	
	
	
	
	0

	Finland
	21
	300
	
	
	
	300
	
	
	0

	France
	0
	0
	50
	
	
	
	
	
	-50

	Germany (2005)
	> 30
	1800
	1314
	300


	See hard coal
	200
	
	
	50-100

	Germany (2006)
	> 35
	2400
	1500
	600
	See hard coal
	300
	
	
	50-100

	Greece
	9
	200
	200?
	
	
	
	
	
	0

	Italy
	49
	1000
	180
	50
	0
	40
	400
	
	0

	Netherlands
	8
	300-400
	0
	0
	0
	0
	0
	
	300-400

	Portugal
	3
	?
	
	
	
	
	
	
	0

	Spain
	0
	0
	
	
	
	
	
	
	0

	Sweden
	12
	?
	
	
	
	1300?
	
	
	-?

	UK
	4
	100
	100
	
	
	
	
	
	0

	total
	
	4000-5000
	
	
	
	
	
	
	


Note: SRF in this table only concerns fuel derived from high calorific fraction of MSW, bulky waste, mixed commercial waste and from production specific wastes. SRF derived from waste wood, tyres and sludges are excluded from this table.

6. Market outlook
Estimated possible substitution percentage per sector on a thermal basis in the long run:

Cement kilns:15-30% EU15 : 3.5-7 Mt/a

Coal-fired power plants: 2-4% EU15: 6.5-13 Mt/a

CHP: 10-15% of combustible waste EU 15:14-21 Mt/a

Total : 24-41 Mt/a

7. What can be SRF’s contribution to the reduction of greenhouse gas emissions?

Municipal/industrial solid waste, even after the separate collection of biowaste, contains a substantial amount of biogenic fraction. From such non-hazardous wastes, SRF can be prepared through a quality control process which enables industrial users (cement kilns, power plants) to use it as partial substitute for fossil fuels thus:

· reducing greenhouse gas emissions;

· avoiding landfilling;

· contributing in achieving the objectives for the production of energy from renewable energy sources;

· saving natural resources (coal, natural gas);

· reducing dependency on the import of primary energy sources, thus enhancing security of energy supply. 

 

A study carried out by Politecnico di Milano (M. Grosso, L. Rigamonti “Balance of climate-change emissions from waste energy recovery processes” Solid waste, vol. XX n. 1 January - February 2006, 340-348) allows a comparison of the Italian potential of CO2 reduction by 2012 when using energy sources from biomass, wind, photovoltaic conversion and the biogenic fraction of municipal solid waste. In the calculation, only the contribution from the biogenic portion for power generation (power plants) and for industry (cement plants) has been taken into account. The contribution of renewable energy sources to the reduction of CO2 emissions is about 32 Mton. The percentages are mentioned in the figure.
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Fig. 1:  CO2 avoided emission through RES (expected market at 2012)

A recent EC communication, COM(2006) 849 (10/12007), to the European Parliament and to the Council, regarding progresses in electricity production from RES, points out the biomass role, focusing on three main types of biomass: biogas, biogenic fraction of waste and solid biomass. Solid biomass exploitation, in 2005, provided 45.000 GWh of electricity in EU-25, while, adding the biogas and the biogenic fraction of waste contributions, the amount rises to 70.000 GWh.

Greenhouse gas emission reduction in case of co-incineration can be about 1t CO2/t SRF (reference 2, appendix 9) when substituting SRF to lignite or hard coal. In member states, where landfilling of MSW and mixed commercial waste is still the main waste management option, the total reduction effect can be even higher as a result of prevented landfill gas emissions.

8. Does the production of SRF discourage recycling of plastic, paper and wood?

No. The production of SRF is a complementary option, as a waste sorting remaining high calorific fraction is often not suitable for recycling. Member States with a strong record of recycling also utilise energy from waste as a complementary waste technology.

9. Do the users of SRF comply with the waste incineration directive?

Yes, they have to meet the WID standards.

10. Further reading 

Projects
CEN: The CEN/TC 343 “Solid Recovered Fuels” project is established to develop the relevant standards for SRF. The standardization work is based on Mandate M/325 from the European Commission, partly in support of the RES-E Directive 2001/77/EC. The Technical Specifications to be developed according to the original work programme are published. 

Upgrading of Technical Specifications to EN standards started early 2007. www.cen.eu/CENORM/BusinessDomains/TechnicalCommittees
Quo Vadis: “Quality Management Organisation, Validation of Standards, Developments and   Inquiries for Solid Recovered Fuels”. The project is supported by the European Commission under the Intelligent Energy-Europe Programme and among others ERFO. The project will be completed early 2008. http://quovadis.cesiricerca.it
Publications 

1. N.N.: Reference Document on Best Available Techniques for the Waste Treatments Industies (BREF WT), European Commission, August 2006. Note: SRF is mentioned waste fuel in this report. http://eippcb.jrc.es
2. Dehoust,G. et al.:  Status Report on the Waste Sector’s Contribution to Climate Protection and Possible Potentials, Öko-Institut e.V.and ifeu-Heidelberg GmbH, Commissioned by the German Federal Environmental Agency, August 2005.

3. Glorius, Th et al.:BREF “Waste Treatment”, Solid Recovered Fuels, ERFO and I.A.R. (RWTH Aachen), June 2003. Commissioned by ERFO.

4. Kronberger,R.: Waste to Recovered Fuel, Cost Benefit Analysis, GUA, Energie Publication, funded by the European Commission under the 5th FWP for RTD, April 2001

5. Langenkamp,H. et al.: Survey on Solid Recovered Fuel Production in Europe, JRC Ispra, Report to the European Commission Directorate General Environment A2, December 2001.

6. Dijk, E.A. et al.:Pre-normative Research on SRF, TAUW, September 2005. The project was funded by SenterNovem (Netherlands Organisation for Energy and the Environment) and ERFO.
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8. Hilber, Th.; Agraniotis, M.; Glorius, Th. et al.: Advantages and possibilities of Solid Recovered Fuel (SRF) co-combustion in the European Energy Sector, Journal of the Air & Waste Management Association, Vol. 57 (2007), pp. 1178 – 1189

9. Glorius, Th.: Solid Recovered Fuels: Developments and experiences in Germany, Second Waste Conference, Lissabon, April 2008

10. Gerhardt, A.; Röper, B.; Maier, J.; Scheffknecht, G.; Glorius, Th. et al.: Investigation on the influence of SRF-co-combustion on chlorine risk of superheaters at a CFB boiler, 9th International Conference on Circulating Fluidized Beds, Hamburg, May 2008
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