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UK Biomass/gasification
relevant programmes

 Net Zero Innovation Portfolio (NZIP); 2021

UK Hydrogen BECCS Innovation programme; 2023
(OngO[ng prOjects) All Phase | Reports available in: LINK

e UK Autum Budget 2024
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https://www.gov.uk/government/publications/hydrogen-beccs-innovation-programme-successful-projects/hydrogen-beccs-innovation-programme-phase-1-successful-projects

8 —
Départment for

Innovate
Energy Security UK
& Net Zero

Net Zero Innovation Portfolio: Emissions reduction = Hydrogen BECCS Innovation Programme
technologies Phase 2: projects awarded funding

Business
Connect

Supports technologies which can produce hydrogen from biogenic feedstocks and be combined with carbon capture. It
forms part of the Department for Energy Security and Net Zero (oesnz) Net Zero Innovation Portfolio, which aims to accelerate
the commercialisation of innovative clean energy technologies and processes through the 2020s and 2030s.

Value £5M + £26M Biogas to H2: United Utilities Pyrolysis to H2: Epi
Phase 1: feasibility 2022-23
(22 projects) Microgasifiers: CSS Biomass to H2: Kew
Phase 2: Demonstration 2023-25
(6 projects) Waste to H2: Catagen AD to H2: BDC

Category 2 - Gasification components

Micro-H2 Hub utilising biogenic feedstock for hydrogen and CO, production; Led by
Compact Syngas Solutions Limited

High efficiency H, and CO, separation through pressurised water absorption; Led by
KEW Projects Limited

More about Phase 1-2 projects: LINK


https://www.gov.uk/government/collections/net-zero-innovation-portfolio
https://www.gov.uk/government/publications/hydrogen-beccs-innovation-programme-successful-projects

The UK autumn budget 2024 included several key
climate and energy announcements related to
biomass gasification and the broader clean
energy sector:

The government launched a green paper on its
modern Industrial Strategy...It set out the eight
growth-driving sectors (advanced
manufacturing, creative industries, clean
energy industries, ....) and announced that the
government will produce plans for each sector
as part of its commitment to help them thrive.

The UK’s clean energy sector will benefit from
the Department for Energy Security and Net
Zero (DESNZ) settlement, providing £3.9 billion
of funding in 2025-26 for Carbon Capture,
Usage and Storage Track-1 projects to
decarbonise industry and contracts with

11 green hydrogen producers.

Access the full Budget: LINK


https://www.gov.uk/government/publications/autumn-budget-2024
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UK industry updates

1. ABSL: Advanced biofuel solutions Ltd (Swindon)

2. Hooton BioPower Plant (Merseyside)

3. Levenseat Energy from Waste (Scotland)

4. Viridor Energy from Waste (Glasgow, Scotland)

5. Evero Ince BioPower (Cheshire)

6. Other projects v
IEA
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\-
ABSL: Advanced biofuel solutions Ltd

Feedstock: Grade C waste wood (challenge: contaminated feedstock with
plastics, metals and incombustible material)

Oxy-steam gasification commenced in December 2024, but several issues
prevented continuous operation, most have been resolved:

* a) syngas cooling because of heat exchanger fouling with fine ash.
Resolved by changing operating conditions;

* b) Overtemperature in the quench because of fouled heat exchange
and spray nozzled. Resolved by revising design;

» ¢) Blockages in the feed system due to bridging above the feed screw.
Resolved by better control of waste wood flows through system.

Unresolved issues are:

1) Limits on system throughput due to back pressure
from the flares. Flare modifications planned.

2) Air going into system is diluting syngas. Continuous
program of leak checks ongoing.

IEA
. Bioenergg 7 www.ieabioenergy.com



\-
ABSL: Advanced biofuel solutions Ltd

« Stable syngas production maintained for 5 hour runs - 25% CO, 25% CO,,
25% H,, 20% N,, 5% other at 600 kg/h throughput. Expectation that quality
will increase as throughput increased after flare issues are resolved.
Nitrogen content will reduce as flares are addressed.

« Contaminants in syngas are low levels. Alkanes, Alkenes, NOx, SOx and tars
will within design specification. Levels of COS, HCN, NH3 and C6H6 slightly

above design limits and operating conditions to be adjusted to reduces
these.

« Plant currently restarted after annual shutdown. The target is to improve
reliability of syngas production in November and December and then
commence commissioning of methanation and carbon capture in January.

Methane will be injected into grid and
carbon dioxide liquefied and sold for use in
industry.

IEA
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\-
Hooton BioPower Plant (Merseyside)

« Capacity: 24MW biopower project
processing 240,000 tonnes of
waste/year, generating energy for
50,000 homes.

 Companies Involved: CoGen, BWSC,
Kobelco.

* Outputs: Energy from waste via

Developed by CoGen and owned by gasification.
Aviva Investors Holding with a stake
of 100% « Status: Under construction, expected
Gasification adopted in this combined completion by 2025. Developed in a
heat and power (CHP) project to single phase.
release the stored energy from the
feed. « Key Points: Utilises Kobelco's fluidised
Feedstock: Industrial waste and bed gasification technology, part of a
municipal solid waste. wider strategy to deploy regional

IEA gasification plants.

. Bioenergg 9 www.ieabioenergy.com



R
Hooton BioPower Plant (Merseyside) cont. ~

-

Nofeworthy:

The project is becoming
operational sooner than planned.

This is attributed to effective
collaboration between key
stakeholders, including BWSC
(Burmeister & Wain Scandinavian
Contractor) and Kobelco Eco
Solutions.

The use of Kobelco's fluidized bed
gasification technology has proven
to be highly efficient, contributing

to the early completion.

IEA
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\-
Levenseat Energy from Waste (Scotland)

« Capacity: 200,000 tonnes/year.

ADVANCED STAGE GASIFIER: STAGE 1: the fuel is

converted into a syngas by heating it up in a low .
oxygen environment. « Companies Involved: Levenseat

Renewable Energy Ltd, Hitachi Zosen

STAGE 2: The Syngas is combusted to produce hot
Inova.

gases which Enter the boiler.

By ensuring a temperature of at least 800c and by

« Outputs: Electricity generation (12
MW) and recovered materials.

controlling the oxygen levels in the combustion
chamber we can minimise the generation of
dioxins, ensuring they are effectively destroyed.

« Status: Fully operational since 2018.

« Key Points: One of Scotland’s largest
energy-from-waste plants, focused on
mixed waste and high recycling rates.

Facts and updates: LINK
IEA

_ i 11 www.ieabioenergy.com
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https://levenseat.co.uk/energy-from-waste/#project-updates

B
Viridor Energy from Waste (Glasgow, Scotland)~

= Producing enough energy to power the equivalent of
Glasgow RecyCIlng 26,496 households and heat the equivalent of some
and Renewable Energy 8,000 homes.
Centre Ha ndIeS Delivering a saving to Glasgow of 90,000 tonnes of
222 000 tonnes of wo e year
residual waste every The site is situated in the south side of Glasgow City

at Polmadie.

year.

Glasgow RRE (viridor.co.uk)

IEA
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https://www.viridor.co.uk/energy/energy-recovery-facilities/glasgow-rrec/

B
Evero Ince BioPower (Cheshire)\\

Ince Biopower is an energy recovery facility in
the Protos Energy Park, recovering energy from
waste wood.

Press Release 8th October 2024:

Renewable energy company Evero today
confirms that its two CCS projects have both
passed the “deliverability assessment” in the
UK Government’s Hynet Track 1 expansion

process. m

IEA
= Bioenergy 13

Capacity: 21.5 MW
(electricity).

Companies Involved:
CoGen, BWSC.

Outputs: Electricity from
waste wood gasification.

Status: Operational since
2018.

Key Points: Focuses on using
non-recyclable wood waste,
contributing to
decarbonization of
electricity generation.

Updates CCS projects: LINK

www.ieabioenergy.com


https://evero.energy/news/beccs-projects-are-deliverable

B
Wilton 10 eSS

« Capacity: 30 MW of electricity, enough to power approximately
30,000 homes annually.

 Companies Involved: Amec Foster Wheeler: Project developer;
SembCorp Utilities UK: Current owner; Siemens: Provided the SST
400 steam turbines for the plant; Sumitomo SHI FW Energia:
Supplied the steam boiler for the plant.

e Outputs: Produces 217 GWh of renewable energy annually. Uses
agricultural and wood by-products as feedstock for power
generation. Operates as a Combined Heat and Power (CHP)
facility, enhancing efficiency by using both the electricity and
heat produced.

IEA Updates CCS projects: LINK
= Bioenergy 14 www.ieabioenergy.com


https://evero.energy/news/beccs-projects-are-deliverable

Wilton 10 (cont.)

Status: The plant has been
operational since its commissioning
in November 2007 and continues to
function effectively.

Key Points: It is a significant
contributor to the UK's renewable
energy sector, using biomass for
energy production. The technology
used in the plant ensures high
efficiency with the ability to
harness both electricity and heat
through CHP operations. The
successful collaboration of major
engineering and energy companies
has contributed to the plant’'s long-
term viability.

IEA
Bioenergy 15

Updates CCS projects: LINK
www.ieabioenergy.com



https://evero.energy/news/beccs-projects-are-deliverable

Other projects



KEW Technology, Wednes

=>£50m invested in KEW's
development and commercial-

scale R&D Facility

Unique validation of KEW'’s technology credentials :

v' Core technology performance validation and optimisation at
our Sustainable Energy Centre

v' The SEC is product embodiment (template for our modular
plant product design) for the patented and proven waste-to-
syngas process, producing a consistent hydrogen-rich, tar-free
syngas composition regardless of the inlet feedstock
composition. This is a critical fo pathway to high value energy
molecules.

v As well as being the commercial-scale demo plant producing
clean syngas for ROCs accredited electricity generation, the
facility is also a Centre of Excellence to demonstrate multiple
end to end vectors from 2024 through allocating %s of the
syngas intfo demonstrating end-to-end waste-to-X pathways
such as rDME (corporate funded) and Hydrogen with carbon
capture (UK Govt funded)

v" Real world operator training ‘live’ environment and remote

monitoring
Delivenng a world beyond fossiluek

IEA
= Bioenergy 17
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HyNet project news

CARBOMN CAFTURE HYDROGEM PRODUCTION

r[_h » A E
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UK’S FIRST FULL-SCALE CARBON CAPTURE
PLANT FOR EFW

HyNet partners Encyclis sighed a Statement of
Principles with the Department for Energy
Security and Net Zero (DESNZ) to formalise the
development of a carbon capture facility at
the Protos Energy Recovery Facility (ERF) near
Ellesmere Port, in Cheshire.

(O ENcYCLIS

THE UK’S FIRST NEGATIVE EMISSIONS PROJECT

INECS  Oviidor Gencre Yrisum  @mnan HyNet partners Viridor agreed a statement of
_ principles with DESNZ to deliver a world-leading
ngouty Tl Omers cargil Carbon Capture and Storage (CCS) project at its
Runcorn Energy Recovery Facility (ERF).
& essity mm é’;‘_"e“é knauf ,
o ®
@ﬁgml \' Vlrldor
IEA https://hynet.co.uk
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https://hynet.co.uk/

B
Enfinium \

=211 - B Enfinium partners with Hitachi

O -~ Zosen Inova (HZI) for UK’s first

waste-to-energy carbon capture
pilot plant

4 operating facilities, with 2 in
construction

i Kemsley

Processing up to 657,000

tonnes unrecyclable waste
KemSIE? and generating up to 74MW
Sittingbourne, Kent gross electricity, annually.

Transport & Storage Options
1 - Pipeline

Example CC (E) Hydrogen Plant ¢«——— Q 2 - Marine
approaCh at ( i) We have joined the Bacton Thames

. Net Zero Cooperation Agreement.
Kemsley site:

processes up
f carb t @ B Current capacity of 40 MWith.
to 657’000 of carbon capture urrent capacity o
rate. Target delivery Our Kemsley facility currently
tonnes of window: 2031 - 2036 supplies 33 MW of heat to DS

res.idual Smith paper mill.

waste. Private Wire

IEA More info on decarbonisation: LINK
= Bioenergy 19 www.ieabioenergy.com

Carbon Capture <—

Commercial operation O: Heat Networks



https://enfinium.co.uk/decarbonisation-at-our-sites/
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Other

Mcon 10 Biomass Power Station\ ﬁseley Energy Park (Birmingham)\

(Teesside)

*Technology: Advanced Thermal
*Technology: Fluidized bed gasification. Treatment (ATT) using gasification.
eCapacity: 35 MW electricity. eCapacity: 10 MW electricity from
*End Product: Electricity. 67,000 tonnes of waste/year.
*Development Status: Operational *End Product: Electricity and heat.
since 2008. *Development Status: Operational
*Companies Involved: Sembcorp UK. since 2016.
*Key Points: One of the first biomass *Companies Involved: Veolia,
gasification plants in the UK, using Birmingham City Council.
waste wood as the primary feedstock to *Key Points: Focuses on processing
produce electricity. It has been a key municipal solid waste and converting it
project in demonstrating the viability of into renewable electricity and heat for
gasification for renewable energy local distribution, contributing to

@eration on an industrial scale. / @ningham's energy mix.

www.qgraviscapital.com/news/case-study-
= [EA birmingham-bio-power-limited
= Bioenergy 20 www. ieabioenergy.com



http://www.graviscapital.com/news/case-study-birmingham-bio-power-limited
http://www.graviscapital.com/news/case-study-birmingham-bio-power-limited

Other

-

/@.incs Energy from Waste Facility\

(North East Lincolnshire)

*Technology: Fluidized bed gasification.
*Capacity: Approx. 56,000 tonnes of
municipal waste/year.

*End Product: Electricity for local grid
(up to 3 MW).

*Development Status: Operational since
2004.

*Companies Involved: NewLincs
Developments Ltd.

*Key Points: This plant was among the
earlier adopters of gasification for
municipal solid waste and remains active

Wtributing to local energy needs./

m EA
= Bioenergy
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@n Valley Gasification Plant (Eaﬁ

Ayrshire, Scotland)

*Technology: Fluidized bed gasification.
*Capacity: 9 MW.

*End Product: Electricity from refuse-
derived fuel (RDF).

*Development Status: Operational
since 2015.

*Companies Involved: Waste2Tricity
and Scott Brothers Group.

*Key Points: Focused on converting RDF
into clean energy, this plant operates as
part of a broader initiative for waste-to-

energy solutions in Scotland. /

www.ieabioenergy.com




Other

-

Oldbury Gasification Plant \
(Birmingham)

*Technology: Plasma gasification.
*Capacity: 8.5 MW (electricity).
*End Product: Renewable energy from
industrial and municipal waste.
*Development Status: Operational.
*Companies Involved: Advanced
Plasma Power (APP).

*Key Points: Uses plasma gasification to
treat waste materials, converting them
into syngas for electricity generation.
Plasma technology is noted for its
ability to achieve high temperatures

wbreak down complex waste. /

m EA
= Bioenergy

22

SITA Waste Gasification Plant (Surm

*Technology: Gasification via pyrolysis.
*Capacity: 60,000 tonnes of waste per
year.

*End Product: Electricity and heat.
*Development Status: Operational.
*Companies Involved: SITA UK,
PyroGen.

*Key Points: This facility focuses on
using pyrolysis technology to convert
waste into syngas, which is
subsequently used for energy
generation.

\_ /

www.ieabioenergy.com




Summary

KT hese gasification plants\

highlight the range of
technologies and outputs
across different scales,
from small-scale waste-
to-energy facilities to
large commercial plants
processing biomass and
waste for electricity and

Qeat generation in the UK./

IEA
Bioenergy
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Other projects

eSS

Wolfson centre for low carbon H,

Small-scale pressurised gasifier (200g/h; up to 10bar); Membrane for gas upgrading &

separation, Solid Oxide Fuel Cell (SOFC). Syngas upgrading studies, low carbon H,, H,
uses. To be commissioned in December 2024.

Link with modelling: CDF for process

optimisation

Supergen

Bioenergy

SUSTAINABLE BIOENERGY
SYSTEMS FOR OUR
LOW-CARBON FUTURE

£6M programme: 6 Cross-cutting (C) & 6
technology development (TD) projects. Inc. two
addressing biomass gasification, hydrogen-

BECCUS (T2, T4) & LCA

Home - Supergen Bioenergy Hub (supergen-

bioenergy.net)

IEA
= Bioenergy

24

Gasification

Membrane
Gas upgrading and

Fuel Cell
Hydrogen into
electricity

20

separation

AR
. -i + Y
TR/
o—o

HyDEX is a three-year project (until
2024) with eight Midlands-based
universities associated with the Energy
Research Accelerator (ERA).

HyDEX - Accelerating the new hydrogen economy in
the Midlands

www.ieabioenergy.com


https://www.supergen-bioenergy.net/
https://www.supergen-bioenergy.net/
https://hydex.ac.uk/
https://hydex.ac.uk/

eSS

Biomethane in the UK

IEA
= Bioenergy 25 www.ieabioenergy.com



B
Biomethane UK \

* Prices and UK market evolving
rapidly.

» Current production: supported by
government schemes like the
Green Gas Support Scheme (GGSS)
and the Renewable Transport Fuel
Obligation (RTFO).

 To achieve the UK's net zero
targets, it is projected that 30-40
TWh of biomethane will be needed
by 2050.

IEA Sources: Gov.uk & Green Gas
= Bioenergy 26 www.ieabioenergy.com



B
Biomethane UK (cont.) \

 The market for biomethane certificates, such as Renewable
Gas Guarantees of Origin (RGGOs), is also expanding, with
price assessments provided by platforms like S&P Global
and Argus. These certificates are traded to ensure the green
credentials of the gas injected into the grid.

- Biomethane market set to rise linked to UK’s decarbonisation
strategies. However, challenges remain in scaling production
to meet this demand, especially with the need for more
advanced technologies.

» Gasification, alongside anaerobic digestion, is being looked at
for its potential to help close the supply gap, particularly as
the sector explores integrating Carbon Capture, Utilization,
and Storage (CCUS) technologies to enhance sustainability.

IEA Sources: Gov.uk & Green Gas
= Bioenergy 27 www.ieabioenergy.com



e
Highlights for the UK

» There has been a lot of support from the government
linked to its ambitions to become Net Zero by 2050,

, including commitments reported in the most recent

Highlights from progres in gasffication UK autumn budget.

No purghees noLgre 11 gasiarfng In fe UK

» Several gasification projects moving from pilot to
commercial scale with success stories.

* Most plants are processing waste biomass and
producing energy, hydrogen or methane. Some are
already looking at incorporating carbon capture
technologies.

» The operational plants have demonstrated reliability
and the ability to integrate into local energy systems,
paving the way for future developments in the field.

« Biomethane market is evolving rapidly in parallel to
ongoing decarbonising strategies; its market is linked
to Global trends. Ongoing challenges (technologies &
scale-up) are currently being addressed.

IEA
Bioenergy 28 www.ieabioenergy.com



UK Country report updates
contact:

Manosh Paul

Glasgow university/ Supergen

E: Manosh.Paul@glasgow.ac.uk

Patricia Thornley

Aston University / Supergen

E: p.thornley®@aston.ac.uk

IEA Bioenergy

Paula Blanco Technology Collaboration Programme
Aston University / Supergen

E: p.blanco-sanchez@aston.ac.uk WWW.ieabioenergy.com

NOTE: P Blanco will leave Aston at the end of
November 2024. New contact to be defined soon.

Technology Collaboration Programme
by leQ
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