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AD Situation in 2011

Commercial AD facilities as

'!’" of January 2011
& #
L B o Green = Operational
= A = vellow = In commissioning
"3]- Red = In build

-I- e il S Foron “erenieprs T "



1t #$ % '(
)* ]
|y % &
$
)* /.
% * % &/(
)* /

Source: WRAP




Biogas upgrading Plants

2008 Gasrec 500 t/pa from landfill gas for vehicle  fuel — pilot schemes
with local authorities and surplus exported to Norway

2009 Adnam’s Brewery (Suffolk) biogas produced from brewery waste
and restaurant food -approx. 100ms /hr for grid injection and electricity
production

2010 (under development) Government Demonstration P roject with
United Utilities and National Grid, Davyhulme  (Manchester 250 m3/hr)
for vehicle fuel and grid injection.

2010 British Gas and Centrica confirmed plans for 5 plants - first of
which is Didcot - to upgrade sewage gas for grid injection

October 2010 Didcot STW - a joint venture between Thames Water, British
Gas and Scotia Gas Networks supplies first bio-methane to the UK gas grid.



Energy Technology Transfer Programme




Water authority & school project: 2- litre Volkswage n
retrofit running on upgraded biomethane from sewage
gas — the Bio-Bug




7.5 Electricity generated from renewable sources
—Renewables Obligation basis

GWh
2005 2006 2007 2008 2009

Landfill gas 4290 4424 4677 4,757 4952
Sewage sludge digestion  466r  447r 502r 947y 638
Animal Biomass 468 434 555 o287 620

Plant Biomass 382 363 409 568 1,109

Note: Animal and Plant Biomass generation includes combustion and AD

Compiled from DECC Energy Statistics (2010)

Animal includes the use of farm waste digestion, pou Itry litter combustion and meat
and bone combustion. Plant includes the use of stra ~ w and energy crops. AD is not
separately accounted.
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Support- Renewables Obligation

The Renewables Obligation (RO) _ for large-scale (generally
>5MW) renewable electricity projects

RO Certificates (ROCSs) issued to accredited generat  ors for
renewable electricity

Introduced in April 2002

Banded from April 2009

Double ROCs for Anaerobic Digestion
— ROC value c. £44 — 50 per MWh
Banding Review due 2013

Consultation on the grandfathering policy of suppor t [for AD]
under the RO

— Grandfathering of support at current levels for AD and EfW
generators



Feed In tariffs —-Payment rates

 Feed-in Tariffs (FITs) provide a guaranteed price f  or a fixed
period to small-scale (< 5MW) electricity producers

— Generation Tariff — the generator is paid for every kWh of
electricity generated.

— 11.5 p/kWh if 500kW or less
— 9 p/kWh if > 500kW

— Export tariff — for electricity exported onto the National
Electricity Grid. [Generators can opt in or on an annual basis,
deciding whether to claim this or the market value for the
electricity]

— 3.0 p/kWh
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Fast-track review of small-scale AD [and PV] tariffs proposes new rates from 01.08.11
< 250kWe = 14p/kWh
250 — 500kWe = 13p/kWh
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The UK Model

Key drivers
Renewable energy
WASTE MITIGATION

Energy crops are a possible feedstock
Simplified regulation

Arable rotation — good break crop
Grass — multiple cut, multiple use

But do they require land which is a more limited re  source



The UK Implementation Plan

Preparation has drawn together Government departments, Regulators
and Industry through the following work streams:

 Knowledge and understanding

» Building skills

» Building safe and secure rules for digesters
« Raising awareness

* Building markets for biomethane

e AD in the rural economy

* Finance

 Regulations

« Communications

 Research



Improving understanding:
national projects

*The AD Development Centre
(www.uk-cpi.com/3 pages/focus/susproc/ small scale research plant
for hire)

15 reports including

*- Project AC0409 Implementation of anaerobic digestion in England

and Wales balancing optimal outputs with minimal environmental
Impacts

- Potential for farm scale AD
- Review of AD technology

*European experience with small scale AD

Project WR1119 to summarize experiences and lessons from
the use of small scale (0.15MW to 0.40 MW) and on-farm AD systems.



Improving understanding:
national projects

 Building markets through programme to deliver
confidence in digestate — working with retailers and farmers
(WRAP)

 RELU Project — Energy production on farms through
Anaerobic Digestion www.ad4rd.soton.ac.uk/ completed
e Wales Centre of Excellence for AD
www.walesadcentre.org.uk/ (Glamorgan University)

» John Walsh from Bangor University: PHD thesis
laboratory and field scale testing of digestate on crops.

e Other work at Imperial college by Professor David D
Stuckey http://www3.imperial.ac.uk/people/d.stuckey




Small-scale technology Availability of finance

options Perceived technology issues

Waste segregation Cost of energy crops

Biogas Upgrading

Security of incentives
Biomethane for Transport

BARRIERS TO UPTAKE

Food waste collections Planning

Markets for digestate Permitting

Skills & training I Health & Safety

Food vs. Fuel conflict Gas Quality Standards



www.biogas-info.co.uk




Sharing global experience

Methane to Markets Partnership- 30 countries
members including Russia, China, USA and India

IEA Bioenergy Task 37

UK-China Sustainable Agriculture Innovation
Network

(NB all Defra funded work is under review)



Organisations supporting the UK
membership of IEA Task 37

Sponsors
Agri-food and Biosciences Institute (Northern Irela nd), Biogen (UK) Ltd,

Biogas Nord UK Ltd, BiogenGreenfinch Ltd, Bioplex T  echnologies Ltd,
Chesterfield Biogas Ltd, CNG Services Ltd, Country Land and Business Association,
GWE Biogas, Hardstaff Group, J.H. Walter Sustainabl e Resource Management, Masstock
Smart Farming, Methanogen UK Ltd, National Grid , N  atural England, NETZSCH Pumps

Ltd, Netsch Pumps, Omex Environmental Services Ltd, Peter Jones OBE,
Organic Power Ltd, Royal Institution of Chartered S urveyors, Renewables East,
Summerleaze Ltd, Sustraco Ltd, The Anderson Centre, University of Southampton,
UTS Biogas Ltd, Veolia Environmental Services Ltd, Xebec Adsorption UK Ltd,

Xergi UK Ltd
and

Supported by DEFRA, DECC and DfT and
part funded by the Esmee Fairbairn Foundation

| would like to record my thanks to the following :Dr. Nina Sweet (WRAP) for slides 2 ,4,15 - 17, 20 and
Lucy Hopwood, National Non Food Crops Centre for slides 9 -13, 18 (text) 21



