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Delivering Cost Effective CCS in the 2020s: supporting a carbon neutral south east 

The North East is potentially a major area for UK CCS deployment, with excellent CCS studies for 
Teesside but currently less information available on what other deployment might now look like.  
This workshop will bring stakeholders together to discuss possible elements for CCS deployment 
across the NE, and links with other regions, with a time horizon for investment in the 2020s and 
beyond to 2050.    

CCS is a key technical response to control energy costs and ensure security of supply under future 
requirements for reducing, and eventually achieving net zero, global GHG emissions.  Shaping 
current infrastructure planning to facilitate CCS is an effective way to future-proof major 
investments in energy-intensive assets, including power plants, industry and gas supplies. 

This meeting builds on previous stakeholder events that have taken place this year 
https://ukccsrc.ac.uk/about/delivering-cost-effective-ccs-2020s-new-start.   

This document contains the presentations given at the meeting. In due course a Chatham House Rule 
summary of the discussion will be made publically available on the UKCCSRC web site. 

Attendees 

Bruce Adderley UKCCSRC 
John Baker Lotte Chemicals 
Carys Blunt UKCCSRC 
Steve Bryan SABIC 
Jon Gibbins UKCCSRC 
Phil Hare Poyry 
Mark Lewis Tees Valley Combined Authority 
Dave Robson NEPIC 
Scott Taylor Sembcorp 
Sarah Tennison Tees Valley Combined Authority 
Simon deVall BOC 
James Watt Amec Foster Wheeler 

Apologies 

Den Gammer  Energy Technologies Institute 
Belinda Periman Teesside Collective 
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Agenda 

1. Introductions

2. Jon Gibbins, UKCCSRC NE CO2 sources and market drivers 

3. Den Gammer*, ETI Information relevant to NE cluster (including the recently-
studied NE-accessible sites in Strategic UK CO2 Storage 
Appraisal Project1)  

4. James Watt, Amec Foster Wheeler Information relevant to NE cluster

5. Sarah Tennison, TVA Teesside CCS plans 

6. Discussion/Q&A around presentations

7. Cluster option discussions

8. Review of options plus potential links to other CCS activities
• WHAT HAVE WE LEARNED?
• WHAT NEEDS TO BE DONE NEXT?
• HOW TO PROGRESS IT?

* Den Gammer provided slides which Bruce Adderley talked through on his behalf

Presentations from the meeting 

These are provided on the following pages: 

Jon Gibbins North East CCS Cluster 4 

Den Gammer Conclusions of the DECC CO2 Storage Appraisal Project 12 

James Watt Teesside (infrastructure) 17 

1 http://www.eti.co.uk/wp-content/uploads/2016/04/D16-10113ETIS-WP6-Report-Publishable-Summary.pdf 
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The UKCCSRC is supported by the 
Engineering and Physical Sciences Research 
Council as part of the Research Councils UK 

Energy Programme

Jon Gibbins
Director, UK CCS Research Centre
Professor of Power Plant Engineering and Carbon Capture
University of Sheffield
www.ukccsrc.ac.uk
jon@ukccsrc.ac.uk

NE CCS cluster
See also www.ukccsrc.ac.uk/about/delivering‐cost‐effective‐ccs‐2020s‐new‐start

About the UKCCSRC
www.ukccsrc.ac.uk

The UK Carbon Capture and Storage Research Centre (UKCCSRC) leads and coordinates a 
programme of underpinning research on all aspects of carbon capture and storage (CCS) 
in support of basic science and UK government efforts on energy and climate change. 

The Centre brings together over 290 of the UK’s world‐class CCS academics from moe
than 40 UK universities and research institutes and provides a national focal point for CCS 
research and development.

Over 310 Early Career Researchers participate in an active capacity development ECR 
programme.

Initial core funding for the UKCCSRC is provided by £10M from the Engineering and 
Physical Sciences Research Council (EPSRC) as part of the RCUK Energy Programme. This is 
complemented by £3M in additional funding from the Department of Energy and Climate 
Change (DECC) to help establish new open‐access national pilot‐scale facilities 
(www.pact.ac.uk). Partner institutions have contributed £2.5M.

The UKCCSRC welcomes experienced industry and overseas Associatemembers and links 
to all CCS stakeholders through its CCS Community Network.
https://ukccsrc.ac.uk/membership/associate‐membership
https://ukccsrc.ac.uk/membership/ccs‐community‐network
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Committee on Climate Change May/June 2016: 
A strategic approach for developing CCS in the UK
https://www.theccc.org.uk/wp‐content/uploads/2016/07/Poyry_‐_A_Strategic_Approach_For_Developing_CCS_in_the_UK.pdf
https://www.theccc.org.uk/publication/meeting‐carbon‐budgets‐2016‐progress‐report‐to‐parliament/

‘Sufficient scale of targeted roll‐out: a combination of industry and power plants is 
necessary to realise economies of scale and allow a build‐up of skills, developer and 
financial interest. Our analysis suggests that an overall scale of 4‐7 GW of power CCS and 
3‐5 Mt captured CO2 from industrial plants by 2035 would be sufficient to commercialise 
CCS and facilitate subsequent wide‐scale deployment.’
‘An initial focus on one or two strategic clusters: clusters in areas of industrial activity 
around storage sites that have been identified and successfully characterised.’

Enabling activities need to start in 2017 
to be able to deploy CCS in the 2020s 
and ensure delivery of the 2035 targets

Also potential 
opportunities to 
ship CO2 from 
South Wales

ETI Strategic UK CCS Storage Appraisal Project
http://www.eti.co.uk/project/strategic‐uk‐ccs‐storage‐appraisal/
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Berlin, 2007 - CO2 Emissions Reduction Strategies for the Power Industry – CCS Opportunities and Challenges
A Practical Assessment of Carbon Capture Options for New Build Pulverised 
Coal-Fired Power Plant in the UK, Michael Whitehouse, RWE
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Berlin, 2007 - CO2 Emissions Reduction Strategies for the Power Industry – CCS Opportunities and Challenges
A Practical Assessment of Carbon Capture Options for New Build Pulverised 
Coal-Fired Power Plant in the UK, Michael Whitehouse, RWE

EP UK Investments Ltd., a subsidiary of Czech utility Energetický a prumyslový holding (EPH), purchased the Lynemouth
facility from RWE Supply and Trading in January, following a December 2015 announcement by the European 
Commission that U.K. support for the conversion of the facility from coal to biomass complies with EU state aid rules. The 
station burnt its last coal in late December.

Doosan Babcock announced it has been awarded the contract to deliver the combustion and emissions systems for the 
Lynemouth biomass conversion. Under the contract, Doosan Babcock will deliver the complete scope of boiler works, 
including the modification of mills and electrostatic precipitators, and the replacement of fans, a low NOx combustion 
system and ash handling systems.

Following conversion of the plant’s three 140 MW boilers to biomass, the facility will consume approximately 1.4 million 
metric tons of wood pellets annually for the next 10 years.

Lynemouth
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https://www.mhps.com/en/products/thermal_power_plant/gas_turbin/lineup/m501j.html
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http://www.energy.siemens.com/hq/en/fossil‐
power‐generation/gas‐turbines/sgt5‐
8000h.htm#content=Overview%20of%20features

EON SE in 2015 filed to 
temporarily close two 
unprofitable units in 
Bavaria, now kept in 
reserve to ensure the 
country has enough 
supply to meet 
demand. Irsching‐4 
was commissioned in 
2011, while Irsching‐5 
started a year earlier.

http://www.bloomberg.com/news/articles/2015‐12‐
23/brand‐new‐rwe‐plant‐is‐latest‐victim‐of‐merkel‐s‐
energy‐shift

https://powergen.gepower.com/content/dam/gepower‐pgdp/global/en_US/documents/product/gas%20turbines/Fact%20Sheet/9HA.01‐.02‐fact‐sheet‐2016.pdf
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Olav Skalmeraas, Cost Effective CCS Opportunities, 22 July, 2016, Cardiff
https://ukccsrc.ac.uk/about/delivering‐cost‐effective‐ccs‐2020s‐new‐start
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©2016 Energy Technologies Institute LLP 
The information in this document is the property of Energy Technologies Institute LLP and may not be copied or communicated to a third party, or used for any purpose other than that for 
which it is supplied without the express written consent of Energy Technologies Institute LLP.
This information is given in good faith based upon the latest information available to Energy Technologies Institute LLP, no warranty or representation is given concerning such information, 
which must not be taken as establishing any contractual or other commitment binding upon Energy Technologies Institute LLP or any of its subsidiary or associated companies.

Conclusions of the DECC CO2 Storage Appraisal Project

Den Gammer 

CSLF 29th June

©2016 Energy Technologies Institute LLP - Subject to notes on page 1

Project Context

Autumn 2014 :  2 major CCS projects being progressed 

: appraisal progressed for 3 stores

:  concerned that emitters don’t see CO2

ready storage. Full chain projects are 
lengthy and complex

:   DECC take the initiative and fund more 
appraisal . ETI will define, commission and 
manage it. £2.2M and 12 months

Dec 2014       :  Public call issued . Kick – off Jan

May 2015      :  Contract Signature

April 2016     :  Complete. Dissemination May 2016

HEWETT

WHITE ROSE

PETERHEAD
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Objectives

• To prove that there is a secure storage resource beyond what had already been appraised
during UK FEED projects

• To alleviate most of the storage and schedule “risk” in projects – to simplify
commercial discussions

• To provide encouragement that CCS is on a declining cost curve for CCS towards
£100/MWh

• To mature a portfolio of 5 stores with different development timescales and costs,
servicing a broad geography and balancing risk through its diversity. DECC
provided £2.5M for this project

• To keep UK capable of storing up to 50MT/a by 2030

©2016 Energy Technologies Institute LLP - Subject to notes on page 1

Varied Portfolio
• 20 stores were selected from the CO2 Stored

database for due diligence work. Then 5 stores were
chosen for further appraisal effort

• The portfolio of 5 sites selected is
geographically and technically diverse.
Differing levels of data are available for each

• Only 2 of the 5 sites require any further appraisal
drilling before an investment decision

• Alongside the detailed KT from UK FEED projects
these sites characterise one of the most
comprehensive and mature CO2 storage potential
propositions available within the public domain
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5

200MT – UK FEED Studies

1645MT – including this study

7.1 GT – Top 20 sites

8.6 GT – All qualified sites

78GT – UKCS potential

The UKCS is endowed with a rich and diverse national 

offshore CO2 storage resource, key components of 

which can be brought into service readiness without 

extensive appraisal programmes thanks to decades of 

petroleum exploration and development activity.

©2016 Energy Technologies Institute LLP - Subject to notes on page 1

The portfolio at the same scale

Forties 5 Site 1 Bunter Closure 36 Viking A Hamilton

Captain X

10km
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Lifecycle costs and Unit costs

£30/T
Levelised Unit Cost

£10/T

£20/T

£0/T

* Costs adapted from UK FEED Study KT deliverables
+ Costs estimated by analogy with Bunter Closure 36

©2016 Energy Technologies Institute LLP - Subject to notes on page 1

Conclusions

Strategic UK CO2 Storage Appraisal Project - 2016

• Resource Potential

– The Build-out Portfolio of eight stores can accommodate a CO2 supply profile of up to 50Mt/y
out to 2070

– A total of 1645Mt is stored in the Build-out scenario by 2070

– Our O&G legacy is very valuable – skills, information and confidence

• Risk

– Key remaining risks involve the integrity of abandoned legacy wells.

– We must ensure that in the future wells are abandoned to preserve the integrity of potential CO2

storage sites

• Cost of Development

– The Build-out Portfolio would require an investment of approximately £2.1 billion (Real, 2015
PV10) over the lifetime of the portfolio

– The unit cost of offshore transportation and storage ranges between £8 – 16/t in Real, 2015
terms

– The aggregate levelised cost of transportation and storage of the eight stores is £14.4/t
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Conclusions

Strategic UK CO2 Storage Appraisal Project - 2016

• Contribution to Power Generation Cost

– Offshore transportation and storage contributes
£6.9/MWh to the levelised cost of gas fuelled
electricity. Capture costs still dominate CCS

• Focus of cost reduction

– The operating cost for the injection facility and
the wells represents the largest component of
cost

– There appears to be a relationship between the
levelised cost of storage and the storage
efficiency factor

The entire study is publically available at:

http://www.eti.co.uk/project/strategic-uk-ccs-storage-
appraisal/

©2016 Energy Technologies Institute LLP - Subject to notes on page 1

For more information 
about the ETI visit 
www.eti.co.uk

For the latest ETI news 
and announcements 
email info@eti.co.uk

The ETI can also be 
followed on Twitter 
@the_ETI

Registered Office 
Energy Technologies Institute
Holywell Building
Holywell Park
Loughborough
LE11 3UZ

For all general enquiries 
telephone the ETI on 
01509 202020.
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Delivering cost-effective CCS in the 2020s: 
Teesside
15 09 2016

© Amec Foster Wheeler 2015.
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What is CCS “infrastructure”
Networks, clusters etc

© Amec Foster Wheeler 2016.4
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Developing Infrastructure

For industrialised nations cluster 
potential tends to be high

Will future conditions make CCS 
economic?
Reduced deployment costs
Right sizing is beneficial
Shipping could enable other 
emitters/clusters

Key risks

Deployment offshore
Dynamics

Drivers

Energy security issues
Alternative technology roll-out rate
Policy

Social engagement

Value to economy
Public support
Managing bigger energy bills!

Reduced costs in CCS chain 

Successful demonstration

Identification and qualification of 
storage

What do we know about the North East

The region was first examined in 2008, 
then 2010 and in 2015

Features
High industrial emitter content
Very small geographical concentration in 
Tees Valley
Highest CO2/km from emitters
Access to CNS and SNS
High Gross Value Add industry
Mixed tiers of emitters
High potential for future developments

Provides a focal point for other areas

Wider north east
Scotland
North Yorkshire
North West
Central England

Previous Studies

Internal network design by AFW in 2008
ONE Capture and Infrastructure 
Options (inc shipping), 2010
Teesside Collective, Blueprint for 
Industrial CCS, 2015
H21 Citygate, 2016

New Studies

Business case – Poyry
Utilisation  - PBDot et al

Hosts

Teesside Collective
Led by Tees Valley Combined Auhtority
Process Industries CCS Initiative 
(PICCSI)
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Compared to other regions

1. Dee Basin
2. Scotland
3. Ayr Valley
4. Humber
5. Tees Valley
6. South East
7. South
8. East Midlands
9. Severn Valley
10. Wales
11. South West
12. Cumbria
13. North East (Greater)
14. Yorkshire
15. Anglia
16. Central
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Regional Emissions

2013 Emission 2014 Emission 2015 Emission

North East and the wider regions

Area 5
Enables Areas 12, 13, 14, 3 and 4 from map
Could enable 8 & 16, Scotland
Potentially act as a through-road for midlands and the south
But lacks a large anchor project

1002022

3603368

427344

IEA Tier Distribution

0 1 2
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The largest emitter was the SSI 
Iron and Steel works, which closed 
2014.
Currently the emission levels are 
around 5 millions tonnes/year
New plant is being built 

2 off Energy from waste 
2 off Advanced gasifiers 
1 off 299MW Biomass PS
1 off 40 MW Biomass PS
+340,000 tonnes per year by 2020
1 off Potash handling terminal, etc,..
Future emissions could be as high 
as 9.2 million tonnes/year by 2025

This excludes the H21 City Gate 
Proposal (+1.5 million tonnes/y)
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North East England Emissions

© Amec Foster Wheeler 2016.
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Blueprint priced for,
Storage at Goldeneye, via 
offshore pipeline
Storage at 5/42 Endurance, via 
offshore pipeline
Local transport infrastructure

5 million tonnes/year
15 million tonnes/year

Shipping studied in 2010
Teesport is one of larger terminals 
in the UK
CO2 export capable

Overland 
Connection to Scotland to access 
CNS or NNS

Transport options

© Amec Foster Wheeler 2016.
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Wider than Teesside?
Act as North East hub
Could connect overland to Feeder 
10 at Dunipace
To the west East Irish Sea
To east,

Lower CNS and SNS
To North

Direct access to CNS and NNS
Could use Scotland (St Fergus, 
Forth) as a recompression node.

Shipping hub (South and Wales?)
Recompression hub for North 
West and Eastern England for 
CNS access
Image – extract for UK CCS infrastructure map 

Wider Infrastructure

© Amec Foster Wheeler 2016.

Thank you!

James Watt
james.watt@amecfw.com
t: +44 1325 744652
m: +44 7976 325299

12 © Amec Foster Wheeler 2016.
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