
The Heat is On! 

27 January 2022 – 11am 

Webinar 1: The role of bioenergy CCS (BECCS) in delivering negative 
emissions from biomass-based cogeneration and district heating
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Introduction

Richard Hodges

Associate Director, Industrial Decarbonisation,

Ricardo
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Who we are



AGENDA

Introduction 
Chairman – Dr Richard Hodges, Ricardo

The role of BECCS in achieving net zero targets in the UK –

Government policy and strategy   
Panellist – Karl Smyth, Drax

Challenges facing the decarbonisation of industrial CHP sites 
Panellist – Chris Friedler, The ADE

The role of BECCS in decarbonising industrial CHP sites
Panellist – Naser Odeh, Ricardo

Q&A

With guest panellist Mahmoud Abu-Ebid, Ricardo 
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Any questions?

You can submit your question or comment in writing at any time during the webinar, 
using the control panel on your screen. 

The control panel is 

usually located in the 

top right or top left 

of your screen.
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The role of BECCS in achieving net zero targets in the UK
– Government policy and strategy 

Karl Smyth

Head of Bioenergy Carbon Capture & Storage (BECCS) 

Strategy & Engagement

Drax
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Introduction to Drax Group - Our new corporate strategy

Objective 3: to be a leader in UK dispatchable, renewable 
power

Objective 1: to be a global leader in sustainable biomass 
pellets

Objective 2: to be a global leader in negative emissions

Pellet Production

Negative Emissions

Dispatchable, 
Renewable Power
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As we approach 2050, a number of sectors will find it challenging to fully decarbonise

Hard-to-decarbonise sectors Volume of negative emissions required in response
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BECCS is central to the UK achieving net zero, at least cost

• BECCS is the most scalable, cost-effective 
negative emissions technology

• The UK cannot achieve a net zero carbon 
economy without BECCS

• 5 million tonnes by 2030 target in UK’s Net Zero 
Strategy

• BECCS can save the UK £13bn (5th Carbon 
Budget)
and £25bn (Net Zero) in meeting future carbon 
targets
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Source: Climate Change Committee 6CB Advice to Government 

BECCS
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Drax BECCS is the UK’s most advanced CCS project

• Most technically advanced CCS project in the UK, building on an 
extensive engineering programme:

• Solvent piloting
• Pre-FEED work completed
• First CCS project in the UK to announce a capture 

technology licence agreement
• EPC partner announced as Worley
• FEED study

• Spend over £40m in 2022 to progress the BECCS project

• Targeting commissioning of our first BECCS unit in 2027, 
second by 2030 

• Started supply chain engagement
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Working with our partners to deliver a Zero Carbon Humber
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Next steps for BECCS 

• UK government consultation on business 
models for Greenhouse Gas Removals (GGRs) in 
the Spring

• Evaluation stage for GGRs as part of Carbon 
Capture, Utilisation and Storage (CCUS) cluster 
sequencing process

• Call for evidence on including GGRs in the UK 
ETS

• UK Bioenergy Strategy due H2 2022
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Source: Climate Change Committee 6CB Advice to Government 

BECCS
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Karl Smyth, 

Head of Bioenergy Carbon Capture & Storage (BECCS) Strategy & Engagement, Drax

karl.smyth@drax.com

Thank you!



POLL

Based on evidence and modelling by the IPCC, 2050 net zero targets 

cannot be achieved without CO2 removals such as BECCS and Direct Air 

Capture (DAC). 

Do you think BECCS has a key role to play in achieving net zero targets as 

a negative emission technology? 

Yes

No



POLL

If applicable, have you considered BECCS as an option in developing your 

net zero strategy?

Yes

No
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Challenges facing the decarbonisation of industrial CHP sites 

Chris Friedler 

Policy Manager

The Association of Decentralised Energy (ADE)
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The UK’s CHP landscape

• CHP perceived as a niche area of the power system or industry. 

• 7.1% of all UK electricity, 5.7% of UK heat demand and 20.3% of industrial heat 

demand.

• New units are hesitant in the face of new rules

• The government does not have a clear pathway at present on decarbonising CHP.

• The QA scheme for CHP, CHPQA, at risk of lagging behind the transition to low 

carbon options.
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Industrial Decarbonisation Strategy

CHP brings together many elements of the government’s strategy.
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CHPQA

• CHPQA is a tool which grants exemptions from the Climate Change Levy (CCL)

• CHP as a lower carbon alternative, but will no longer hold true for gas fired CHP by 

2030 as electricity grid decarbonises

• CHPQA vital support mechanism for more efficient way of energy production 

• The ADE position: reform CHPQA for metrics that reflect this more effectively
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Fuel switching and hydrogen

• UK and Scottish government’s plans for 5GW of hydrogen production (each) are 

impressive

• Hydrogen still a scarce resource in 2030

• Fuel switching the UK’s CHP units is a high priority 

• Current policy is on production, not supply



21

Other solutions/long term

• BECCS capacity will be linked to current biofuel supply

• CHP could offer a route to a more efficient use of a limited resource

• Capacity is potential issue

• We’d like to see CHP decarbonise quickly, ideally in the 2030s
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Challenges facing the decarbonisation of industrial CHP sites 

Chris Friedler, 

Policy Manager at the ADE (Energy Efficiency and Industrial Energy)

chris.friedler@theade.co.uk

Thank you!

mailto:chris.friedler@theade.co.uk
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The role of BECCS in decarbonising industrial CHP sites

Naser Odeh 

Associate Director, Head of CCUS and Biofuels, 

Ricardo
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The opportunity: BECCS for CHP sites

• BECCS essential for Net Zero

• EU potential 80 Mt and UK potential 50 Mt CO2

removal per year by 2050

• A 40 MWe biomass CHP scheme can potentially deliver 

230kt CO2 removal per year.

Courtesy of Nature
Opportunity to deliver negative emissions

– solid biomass CHP systems with and without DH

– EfW plants (many  with DH) 

– gas CHP converted to biogas and syngas

Fuel consumption in UK CHP schemes (2020) 

Courtesy of Nature
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BECCS for solid biomass CHP and energy from waste plants

Courtesy of 

Nature

• Absorption-based post-combustion CO2 capture technology (easily retrofitted) is available and well-established 

• CO₂ capture technologies available on the market are also applicable to EfW plants

• Adding CO₂ capture to CHP systems reduce the overall efficiency by 9 – 12 percentage points

• Additional heat recovery improves plant efficiency and economics (CapEx     OpEx    ) – leading to 25-30% reduction in capture 
cost, from 60 to 45 £/t CO2 captured

High steam demand depending on type of CO2 capture 

system / chemical solvent
Electricity Heat

CO2 transport for 
permanent storage (oil & 
gas fuels, aquifers or for 
utilisation in industry

Flue gas treatment and 
cooling

Sustainable 
Biomass 

fuels

Air

Lean CO2 flue gas to 
atmosphere

Rich CO2

flue gas

Post combustion CO2 capture and compression

CO2 

compression

Absorber
Desorber / stripper (solvent 
regeneration occurs here)

Heat 
Exchanger

Rich 
CO2

Lean
CO2

Biomass 
CHP or 
Energy 
from 
waste 
(EfW) 

system

Steam from CHP / EfW for use in CO2 capture 
Condensate recovered 
and returned to CHP 

plant

Opportunities for 

waste heat capture 

from the CO2 capture 

and compression 

plants 

To district 

heating
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The negative emission price: case study for a 40 MWe biomass CHP site with woodchip 

Courtesy of Nature

• Additional heat recovery creates an additional revenue stream and leads to improved efficiencies and 

economics and so lower payback
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Based on 40MWe/ 80 MWth CHP with conventional amine CO2

capture system 

CapEx Revenue carbon tax rebatement Variable OpEx Fixed OpEx
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‘Payback of 15 

years

Parameter Price of negative 

emissions, £/t 

CO₂

IRR of 10% (reference case*) 75

IRR of 7% 52

CapEx of BECCS plant 

increases by 10%

86

Wood pellets as fuel 103

*40 MWe, woodchip, efficiency with CO₂ capture = 28%, 

£7150/kWe CapEx, £13M/y fixed OpEx 



27

Small scale CHP systems are also candidates for BECCS

Courtesy of Nature

• BECCS also applicable to small community scale systems

• Facilitates development of CO2 capture without reliance on 

availability of CO2 T&S infrastructure

• Limitations: availability of the biomass resource, cost of the 

system and availability of CO2 customers

• Gasification of biomass combined with CCUS offer 

potential to develop decentralised hydrogen BECCS 

systems. 

• Pyrolysis systems: carbon stored in biochar and as 

commercial grade CO2

• CO2 market is still small, but new markets emerging
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Existing natural gas CHP system can also convert to BECCS

Courtesy of NatureCourtesy of Nature

• 72% of total fuel input to UK CHP schemes is natural gas (38% in the EU)

• By end of the decade, gas CHP schemes will struggle to provide any 

carbon savings in some EU countries

• Converting to hydrogen CHP is an option for decarbonising

• Gas CHP can also be converted to BECCS

• Modular cogeneration designs with biomass gasification are readily-

available on the market

• Options can be considered on a case-by-case basis to add biomass 

gasification onsite and upgrade gas engines to combust syngas 

• Adding CO₂ capture at the other end makes the system carbon negative

Wood gasifier CHP system (Froling fixed bed gasifier 

CHP systems, 60 kWe)

Froeling - Austria
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Key messages

Courtesy of NatureCourtesy of NatureCourtesy of Nature

• CHP sites with district heating are good candidates for installation of CO2 capture due to possibilities 

available for heat recovery 

• Existing solid biomass applications can be converted to BECCS with already-available and well-

established technologies

• BECCS has an important role to play in decarbonising small community scale systems

• Natural gas CHP systems can be converted to BECCS by converting natural gas engine to burn biogas 

or syngas generated from biomass and waste

• Key considerations in evaluating feasibility: Technical (changes to current site), Economic (costs), 

Environmental (land use, LCA) and Policy-based (negative emission trading)  
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Naser Odeh, 

Associate Director, Head of CCUS and Biofuels, Ricardo

Naser.Odeh@ricardo.com

Thank you!



POLL

Which of the following do you have (select all that apply):

Combined heat and power (CHP) 

District heating (DH) system

Energy from waste (EfW) plant

None of the above



POLL

In light of the latest Government policy on decarbonisation, have you 

developed a strategy to take you through the next journey of heat 

decarbonisation?

Yes – completed

Yes – still in progress

No



POLL

Which of these do you consider as important in your heat decarbonisation 

strategy (select all that apply):

Fuel switching to biomass/hydrogen 

BECCS

Biomethane certification 

Energy efficiency improvement

Waste heat recovery



34

Q&As

You can submit your question or comment in writing at any time during the webinar, 
using the control panel on your screen. 

The control panel is 

usually located in the 

top right or top left 

of your screen.
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Ricardo’s energy expertise

Find out more about support available
from Ricardo’s energy specialists:

http://ee.ricardo.com/energy

• CCUS

• CHP

• Industrial energy efficiency

• Biomass

• Energy from Waste

• Energy & carbon management

Plus other areas including sustainability, 
net zero carbon and air quality.

http://ee.ricardo.com/energy
http://ee.ricardo.com/energy


POLL

Would you like to know more about how Ricardo can support you on 

BECCS and on your heat decarbonisation journey as a whole?

Yes - I would like to find out more about your services

Not at the moment, thank you



If you have further questions or if you’d like to learn more 
about our services, please contact us here: 

enquiry-ee@ricardo.com


