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Objectives (1)

• ALIGN addresses specific issues across the CCUS chain 
for industrial regions in ERA-NET ACT countries, 
enabling large scale, cost effective implementation of 
CCUS by 2025. To reach the overall aim of ALIGN, the 
project encompasses a number of focused but 
interlinked objectives:
• Capture: Enable near-term deployment of  CO2 capture by 

improving performance and reducing costs
• Transport: Optimising large-scale CO2 transport
• Storage: Reduce uncertainty in the provision of large-scale 

storage networks
• Utilisation: Establish the contribution of CCUS as an element 

for large-scale energy storage and conversion
• Social acceptance: Implementing CCUS in society
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Objectives (2)

• ALIGN will combine the results from each of these objectives to deliver 
actionable blueprints in ERA-NET ACT countries: Teesside and 
Grangemouth (UK), Rotterdam (NL), North Rhine-Westphalia (DE), 
Grenland (NO) and Oltenia (RO, in which CCUS enables low-emission 
industries, through geological storage or through utilization of CO2. 
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Work Packages (WP1) 
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WP1 Capture (SINTEF, NTNU, TNO, HWU, RWE, UoS, TCM, USN)

Results up to now:
Confirmation of the non-linear degradation behavior of 
MEA  it happens everywhere…….
Different degradation behavior compared with other 
pilot plants. 

Very low emissions of MEA:
Particle measurements by HT ELPI+ confirmed that 
also aerosol-based emissions are irrelevant for the flue 
gas of a lignite-fired power plant with state of the art 
emission reduction technologies. 

Testing at RWE in Niederaussem by HWU, TNO and RWE
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WP1 Capture (SINTEF, NTNU, TNO, HWU, RWE, UoS, TCM, USN)

Dynamic Testing: 

Investigation of dynamic behavior of the 
solvent loss due to emissions in dedicated 
test campaigns by varying: 

• Loading and temperature of lean stream
• Water wash parameters
• L/G ratios
• Absorber temperature profile (dry bed, 

intercooler)

A solvent degradation network model has been established to 
estimate the rate of solvent degradation as a function of: 

o the flue gas composition 
o capture plant design and 
o operating conditions 
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WP1 Future work

• Long term campaign at Niederaussem with CESAR-1.
• Test campaigns at TCM, Tiller and PACT.
• Emission measurements at other locations.

• Comparison and understanding of the results of the various test campaigns. 
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Work Packages (WP2)
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WP2 Removing technical barriers to large-scale CO2 transport.
(SINTEF, ICL, TNO, IFE, TAQA)
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WP2Removing technical barriers to large-scale CO2 transport.
(SINTEF, ICL, TNO, IFE, TAQA)

Whether it is ship or pipeline that will be the most optimal transport solution is highly 
dependent on several parameters and thus case specific; for example: 
• CO2 volumes
• Distance from source to sink
• Lifetime of the project
• Complexity of network

• One source to one sink
• Several sources to one sink
• Several sources to several sinks
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WP2Removing technical barriers to large-scale CO2 transport.
(SINTEF, ICL, TNO, IFE, TAQA)

Investigating a safe operating window (wrt corrosion). The test 
conditions have been defined, experimental plan is under
development.
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WP2 Future Work
• Investigate safe and efficient injection conditions for batch-wise injection 

of CO2
• Two injection cases have been identified: a UK case and a Norwegian case

• Possible effects in the well of injecting cold CO2 have been identified   

• The work on CO2 transport networks has just started
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Work Packages (WP3)
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WP3 Large-scale storage networks  
(BGS, TNO, SINTEF PR, TAQA, TVCA, Scottish Enterprise, RUG, SDL)

• Vast potential storage capacity 
beneath the North Sea (fields and 
formations)

• Prospective industry CCS 
operators require:
• increased confidence in availability 

• sufficient capacity 

• realistic costs and timing of storage 
provision.

• Increase operator certainty in future storage provision 
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WP3 Large-scale storage networks  
(BGS, TNO, SINTEF, TAQA, TVCA, Scottish Enterprise, RUG, SDL)



Niederaussem, Germany, November 13th 2018

WP3 Large-scale storage networks  
(BGS, TNO, SINTEF PR, TAQA, TVCA, Scottish Enterprise, RUG, SDL)
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WP3 Future work

• The reuse of infrastructures for CO2 storage: first draft report 
submitted.

• Legal issues: A stakeholder workshop will be organized.



Niederaussem, Germany, November 13th 2018

Work Packages (WP4) 



Niederaussem, Germany, November 13th 2018

WP4 CCUS as an element for large-scale energy 
storage and conversion (RWE, MHPSE, AKEU, FEV, FZ Julich, TNO, RWTH, Deutz)

• WP4 aims at accelerating the 
integration of CCU applications 
into the energy system by: 
• Demonstrating the full CCU-chain and 

utilisation of CCU-products in the 
power and 
transport sectors 

• Obtaining acceptance for CCU by 
additional benefits: 
security of supply and low-emission 
fuels 

• Generating added value by CCUS and 
gain cost reduction potential by 
innovative technology 

• Assessing socio-economic value and 
benefits of CCUS 
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WP4 Demonstration setup

• Demonstrator design well 
underway.

• Engine adaption 
progresses as planned
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WP4 Future work

Strong focus on building the demonstrator, but work on the 
LCA has started, first data is received
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Work Packages (WP5) 
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WP5 Targeted CCUS activities in industrial clusters (TNO, 
BGS, TCVA, SDL, ICL, Scottish Enterprise, Bellona, FZ Julich, SINTEF, Yara, Norcem, GeoEcomar, PicOil, CO2Club)

Industrial cluster/
region

Development priority in ALIGN Existing appraised storage Extended storage 
capacity to be 
identified in 

ALIGN
Storage site Capacity Status Target stores

Rotterdam (NL) Develop plans for centralised
CO2 removal from natural gas, 
and increased H2 use in power 
generation and industry 

P18-4 Gas Field 8 Mt Permit awarded P18, P15 and 
Ijmuiden fields 
and sandstone 
formations

Teesside (UK) Identify cost reduction 
opportunities through shared 
infrastructure / optimise
transport and storage plans 

Endurance 
structure

200 Mt Permit ready Depleted fields, 
closures in the 
Bunter and other 
sandstone 
formations

Grangemouth 
(UK)

Identify cost reduction 
opportunities through shared 
infrastructure / optimise
transport and storage plans

Goldeneye Field 10-15 Mt Permit ready Depleted fields, 
closures in the 
Captain and other 
sandstone 
formations
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WP5 Targeted CCUS activities in industrial clusters (TNO, 
BGS, TCVA, SDL, ICL, Scottish Enterprise, Bellona, FZ Julich, SINTEF, Yara, Norcem, GeoEcomar, PicOil, CO2Club)

Industrial cluster/
region

Development priority in ALIGN Existing appraised storage Extended 
storage 

capacity to be 
identified in 

ALIGN
Storage site Capacity Status Target stores

North Rhine-
Westphalia (GER)

Evaluate CCU as a multi-sector 
CO2 mitigation option in the 
region 

n/a n/a n/a n/a

Grenland (NOR) Advance engineering plans for an 
intermediate CO2 surface storage 
facility capable of handling CO2

from multiple sources   

Smeaheia area 100 Mt Feasibility study Closures in the 
Sognefjord 
Sandstone and 
in deeper 
formations.

Oltenia Region 
(ROM)

Evaluate multi-modal CO2

transportation routes and use in 
enhanced oil recovery with 
permanent storage

Deep saline 
aquifers within a 
50km radius of 
Turceni

1.5 Mt/yr Feasibility study Potential 
storage sites in 
the Moesian
Platform
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WP5 Targeted CCUS activities in industrial clusters (TNO, 
BGS, TCVA, SDL, ICL, Scottish Enterprise, Bellona, FZ Julich, SINTEF, Yara, Norcem, GeoEcomar, PicOil, CO2Club)

• 3 interconnecting sites covering chemicals, H2

production, steel, gas processing, energy from waste, 
biomass power, and biofuels

• ~6 MtCO2/yr, 6% UK industrial emissions

• €12 billion/yr / 25,000 jobs. 
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WP5 Targeted CCUS activities in industrial clusters (TNO, 
BGS, TCVA, SDL, ICL, Scottish Enterprise, Bellona, FZ Julich, SINTEF, Yara, Norcem, GeoEcomar, PicOil, CO2Club)

• 5 large refineries, H2 production, (petro)chemicals (56 
locations), waste-to-energy, coal and gas power 
generation

• ~ 30 MtCO2 emitted per year 

• 93,000 people directly/indirectly employed
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WP5 Targeted CCUS activities in industrial clusters (TNO, 
BGS, TCVA, SDL, ICL, Scottish Enterprise, Bellona, FZ Julich, SINTEF, Yara, Norcem, GeoEcomar, PicOil, CO2Club)

• Heavily industrialised state, one-third of total German CO2

emissions (~300 Mt/yr)

• No CO2 storage permitted in many states 

• CCU for low-carbon transport fuels

• LCA on climate impact of CCU ongoing
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WP5 Future Work

• Include the other industrial areas.

• Take this results and the results from the other work 
packages and other (ACT) project to develop the 
actionable blueprints for decarbonisation.
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Work Packages (WP6)
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WP6 Implementing CCUS in Society
(LU, UEDIN, ECN, FZ Julich, Bellona, NUPSPA)

• Coordination with other (ACT/H2020) research programs 
(ELEGANCY, ACORN, ECOBASE, ENOS)

• Seek cooperation on national level: PORTHOS (Port of 
Rotterdam CO2 Transport Hub & Offshore Storage)

• Informed representative polling in UK & NL: General public 
(proximity to industrial areas; place attachment, industry 
attitudes), Questionnaire & information in preparation
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WP6 Implementing CCUS in Society
(LU, UEDIN, ECN, FZ Julich, Bellona, NUPSPA)

• Compensation schemes in different countries 
• desk-based review on compensation practices for subsurface 

activities, energy and infrastructure developments in EU and non-EU 
countries (review of scientific literature, projects, practices and 
policies): finalized, journal article in preparation. 

• Identification of best practices and knowledge gaps 
(consultation/participation, compensation)
• ~30 semi structured interviews with (non)CCUS stakeholders in NL, 

UK and RO. Interview protocol finalized: interviews October-
December 2018, preliminary results expected in spring 2019 

• Testing the effectiveness of compensation schemes 
• quantitative studies in NL, UK and RO to close knowledge gaps: 

study with students data collection finalized in April 2018; new 
(pilot) studies scheduled for spring 2019.
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WP6 Future Work

• Stakeholder perceptions in different European countries

• Creating and testing new core messages
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Work Packages (WP0)
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WP0 Management 
(TNO, SINTEF, BGS, LU, NUPSPA, UEDIN-SCCS)

• Project management
• No major deviations. Some (short) delays in 

reporting and shifts of milestones. All logically 
explainable without impact on overall 
progress.
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WP0 Dissemination
(TNO, UEDIN-SCCS)

Twitter: 
182 Followers
July 2.141 Impressions
August: 15.300 Impressions
September: 2.922 Impressions
October: 10.500 Impressions

YouTube channel: 67 watches

Webinars
ALIGN-CCUS: Accelerating low-carbon industrial growth through CCUS
40 external participants
CCUS as an element for large-scale energy storage and conversion
29 external participants
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WP0 Dissemination 
(TNO, UEDIN-SCCS)
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WP0 Management and Dissemination 
(TNO, UEDIN-SCCS)



Niederaussem, Germany, November 13th 2018

WP0 Dissemination 
(TNO, UEDIN-SCCS)
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WP0 Dissemination 
(TNO, UEDIN-SCCS)
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ALIGN CCUS Outreach

@alignccus

ALIGN-CCUS

www.alignccus.eu

alignCCUS
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