
 

                      Biomass and Fossil Fuel Research Alliance 
 

The Biomass and Fossil Fuel Research 

Alliance (BF2RA) and its Project 

Portfolio 
 

Peter Sage, BF2RA Technical Officer 

14th Annual APGTF Workshop: ñThe Role of 

Fossil Fuel Power Plant in Providing Flexible 

Generationò 

 
1VS Conference Centre, Westminster, 

London, 12th and 13th March 2014  

 

                      Biomass and Fossil Fuel Research Alliance 
 



 

                      Biomass and Fossil Fuel Research Alliance 
 

Scope of Presentation 

 

 

Å Background to BF2RA 

 

Å Overview of Project Portfolio 

 

Å 2014 Open Call for Proposals 

 

Å Information and Progress on Selected Projects 

 

Å BF2RA website  
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BF2RA ï What is it? 

Å BF2RA was formed in late 2009. It is a not for profit 

company that is limited by guarantee  

Å Membership is open to both the private and public sector 

Å Members currently include those from the electricity supply 

industry, equipment manufacture, fuel user and research 

sectors 

Å The objectives of BF2RA are to promote research into 

issues related to biomass and fossil fuels 

Å BF2RA also organises the annual Coal Science Lecture  
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Comprises 7 ñworld classò energy, equipment supplier 

and coal utilisation companies   
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BF2RAôs project portfolio 

 

Thirteen research projects are currently underway:- 

 

Å Dynamic modelling and simulation of supercritical coal-fired power plant with CO2 
capture ability - University of Hull  

Å Intelligent flame detection incorporating burner condition monitoring and on-line 
fuel tracking ï University of Kent 

Å Impact of biomass torrefaction on combustion behaviour in co-firing ï University of 
Nottingham 

Å Avoiding sintering of coal-fired shallow fluidised beds ï University of Nottingham 

Å Milling and conveyance of biomass ï University of Nottingham 

Å A new classification system for biomass and waste materials ï University of 
Nottingham 

Å Modelling of power plant alloys ï University of Nottingham 

Å Development of a novel feeding system for use with high pressure combustion 
and gasification systems ï University of Sheffield 
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BF2RAôs project portfolio - continued 

 

Å Novel Coatings for Biomass Firing ï University of Cranfield 

Å Coated Ferritic Alloys ï University of Nottingham 

Å Biomass Exacerbated Cyclic Oxidation of Steels in Steam ï University of 
Birmingham 

Å Biomass Co-firing to Improve the Burn-out of Unreactive Coals in Pulverised Fuel 
Combustion ï University of Nottingham 

Å Modelling Biomass Milling ï University of Nottingham 

 

 

The following project was completed late 2013:- 

 

Å Low Temperature Ignition of Biomass ï University of Leeds 
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BF2RA 2014 Open Call for Proposals 

Å Utilisation of fossil fuel and biomass 

Å Plant operation and control 

Å Materials development 

Å Advanced cycles/alterative processes for fossil fuel/biomass 
utilisation 

Å Control of emissions and products arising from fossil fuel and 
biomass utilisation 

 

 

Priority research themes and specific topics were identified 

BF2RA Members and also through a consultation process with 

industry and academe at the October 2013 CRF/BF2RA 

Research Seminar.  Priority research themes for 2014 are:- 
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BF2RA Funding Model/Open Call Process   

Å Typically up to £40k per successful 

project with balance funding 

coming from academic institution, 

other third party and/or UK 

Research Council  

Å Typically fund 3-4 year PhD/EngD 

projects but can be shorter 

duration RA projects in well 

justified cases 

Total time for process~ 9 months 

Prepare Open Call Topics  

Request 2-page outline proposal      

Rank proposals and meet/discuss 

to make selection       

Invite 6-page final proposal       

Rank proposals and meet/discuss 

to make final selection       

Appoint Industrial Supervisor       

Interview and select student       

Process flowsheet 
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High Pressure Feed System for 
Pressurised Gasification Processes 

BF2RA 

PhD Student: James Craven 

Supervisors: Professor Jim Swithenbank and Professor Vida Sharifi 

The overall objective of this research study is to 

develop a novel and reliable feeder for feeding solid 

fuels to high pressure gasifiers 



 

                      Biomass and Fossil Fuel Research Alliance 
   Existing Technologies 

Ideal characteristics 

Å High reliability 

Å Low operational cost 

Å Low power consumption 

Å Continuous flow 

Å Versatile feedstock 

 

 

Six main categories 

Å Rotary valves 

Å Lock hoppers 

Å Plug-forming feeders 

Å Piston-driven feeders 

Å Dynamic feeders 

Å Slurry feeders 
(Rautalin and Wilen, 1992) 

(Putzmeister, 2009) 

(Rautalin and Wilen, 1992) 

(Swanson et al., 2003) 

(Swanson et al., 2003) 
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Development of Novel Feeder for Pressurised Systems 

 
Researcher:  James Craven 

Aim :  develop a novel/ reliable feeder to continuously feed 

solid fuel into high pressure environments to enhance the 

commercial viability of high pressure gasifiers/ combustors 

 
Modified Lock-Hopper System as design basis:  

Å Uses water as an incompressible fluid 

Å No use of inert gas for pressurising 

Å No syngas dilution with inert gas 

Å Mode 1: No net change in operating pressure- 
theoretical energy saving compared to a conventional 
lock hopper of 89% at 50 bar 

Å Mode 2: No waste of product syngas- theoretical energy 
saving compared to a conventional lock hopper of 81% 
at 50 bar 

Lock HopperTest Rig 
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Hydraulic Lock Hopper has been run at pressures as high as 25 barg in two 

Modes of operation 

 

Successfully demonstrated the feeding of commercially available wood 

pellets 

 

Achieved energy savings of 82% (Mode 1) and 76% (Mode 2) compared to 

a conventional lock hopper operating at 25 barg 

 

Experimental results for both Mode 1 and Mode 2 fit well with theoretical 

work 

 

Potential energy savings as high as 92% (Mode 1) and 86% (Mode 2) 

operating at 100 barg 

 

Simple design and potential retrofit to existing lock hoppers 
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Papers 

Craven, J. M. et al, Hydrophobic Coatings for Moisture Stable Wood Pellets, Biomass and Bioenergy, In 

Review (2014). 

 

Craven, J. M. et al Development of a Novel Solids Feed System for High Pressure Gasification, Fuel 

Processing Technology 119 (2014) 32-40. 

 

Craven, J., Swithenbank, J. and Sharifi, V. (2013) High Pressure Feed System for Pressurised Biomass 

Gasification, Proceedings for the 2013 Bioenergy Exhibition and Conference, 4th-6th September, 

Jyväskylä, Finland, 205-212. 

 

Craven, J. M., Swithenbank, J. and Sharifi, V. N. (2013) High Pressure Solids Feeder, Proceedings for the 

21st European Biomass Conference and Exhibition, 3rd-7th June, Copenhagen, Denmark, 753-758. 

 

Prizes 

2013 SUPERGEN Bioenergy Hub Poster Competition Winner 

 

2013 Energy Institute Foxwell Memorial Prize 



 

                      Biomass and Fossil Fuel Research Alliance 
 

Utilisation of Fossil Fuels and 

Biomass ï Fuel Preparation & 

Transportation   

Researcher: Orla Williams MEng CEng  MCIBSE 

enxow@nottingham.ac.uk  

 
Academic Supervisors:   Dr Carol Eastwick 

   Prof Ed Lester 

   Dr Donald Giddings 

Industrial Supervisor:  Mr Norman Byrne (EDF Energy plc) 

mailto:enxow@nottingham.ac.uk
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Project Remit 

Extensive work conducted to 
understand coal comminution 

Understanding of biomass 
comminution is more 
fractured and disparate.  

Novelty: To rank and classify 
grinding, erosion and abrasion 
behaviour of biomass types to 
different mills.  
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Project Aims 
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Research Outcomes to Date 

Understanding the influencing 
factors in ball milling and hammer 
milling optimisation 

Analysing the impact of moisture on 
milling behaviour 

Impact of biomass type on energy 
consumption and particle size 
distributions  in different mills 

Greater understanding of the 
mechanical properties of biomasses 
and relating to milling behaviour 


