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Accelerating Low CarboN
Industrial Growth through CCUS

‘ALIGN-CCUS’
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ALIGN CCUS is a full chain project
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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.



Bucharest, Romania, October 24th 2017

Key Figures

• 31 partners in the project from Germany, Norway, 
Romania, United Kingdom, The Netherlands

• ~23 Million Euro project budget, ~15 Million Funding

• September 1st 2017 until September 1st 2020

• Budget division as below
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ALIGN CCUS

• Testing at world-class research facilities

• Multidisciplinary research teams

• Exceptional industrial commitment

• Demonstration of FOAK full-CCU chain

• Accessible and inclusive dissemination plan

• Links to Industry (IAG) and Australia (CSIRO) 
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We have a big project
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Well integrated 
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Work Packages (WP1) 
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WP1 Capture (SINTEF, NTNU, TNO, HWU, RWE, UoS, TCM, Tel-Tek)

Enable near-term deployment of integrated capture 
facilities and cluster development.
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WP1 Pilot plants in the project

• Using pilot plants for testing and validate models
Pilot plant Scale & flue gas source ALIGN Focus

Mongstad, Norway (TCM)

~2000 hrs CESAR1

12.5 tCO2 captured/h

Flue gas from a natural-gas-fired  

Combined Heat and Power (CHP) plant 

and from a Residue Fluid Catalytic 

Cracker (RFCC)

- Long-term test of CESAR1 solvent system

- Test Brownian Demister

- Varying process conditions and dynamic tests

- Reclaiming

- Degradation and corrosion testing

- Deliver data for modeling

Niederaussem, Germany 

(RWE)

~12.000 hrs MEA

~12.000 hrs CESAR1

0.3 tCO2 captured/h

Flue gas from raw lignite-fired power 

plant

- Very long term testing

- Emission control 

- Solvent management

- Study dynamic effects

- CCUS re-use

- Testing On line solvent monitoring tools

- Deliver data for modeling

Tiller, Trondheim,

Norway  (SINTEF)

~700 hrs CESAR1

0.03-0.04 tCO2 captured/h

Flue gas from propane, coal or biomass 

burner with CO2 up to 30 vol.%

- Solvent management CESAR1 solvent system

- Test and evaluate online liquid and emission measurement equipment

- Evaluate NMPC (Nonlinear Model Predictive Control) strategies

- Deliver data for modeling

PACT facilities, UK (UoS)

~600 hrs MEA 

~600 hrs CESAR1

0.04 tCO2 captured/h

Flue gas from either air combustion 

plant or gas turbine

- Solvent management for natural gas derived flue gases

- Test degradation counter measures

- Test flexibility options

- Effect of inhibitors

- Deliver data for modeling
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WP1 Key expected results



Bucharest, Romania, October 24th 2017

Work Packages (WP2)



Bucharest, Romania, October 24th 2017

• Not just straight forward
• Pipeline and/or ship?

• Shipping temperature and pressure conditions: different 
combinations have different advantages and disadvantages

• Ships introduce batch-wise delivery

• Handling of impurities

• Design of transport (and storage) networks

• Cost

WP2Removing technical barriers to large-scale CO2 transport.
(Tel-Tek, ICL, TNO, IFE, TAQA)
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WP2 Key expected results
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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.

• European resource of learning from operating projects, planned 
and permitted storage capacity 

• Increase operator certainty in future storage provision 
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WP3 Key expected results
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Work Packages (WP4) 
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WP4 CCUS as an element for large-scale energy 
storage and conversion (RWE, MHPSE, AKEU, FEV, FZ Julich, TNO, RWTH, ECN, Bosch, 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
• Demonstration of CCU and Sector Coupling 

CCU, chemical long-term energy storage, fuel for peak power generation and 
transport sector Co-benefit: DME lowers emissions of Diesel engines (NOx, Particulates, CO2)
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WP4 Key expected results
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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, Tel-Tek, Yara, Norcem, GeoEcomar, PicOil, CO2Club)
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WP5 Industrial clusters
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 

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 Key expected results
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Work Packages (WP6)
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WP6 Implementing CCUS in Society
(LU, UEDIN, ECN, FZ Julich, Bellona, NUPSPA)

• Reduction of non-technical risk for
CCUS implementation by
• Assessing public and stakeholder 

perception about CCUS, specifically 
towards industrial CCUS and CO2
utilisation projects 

• Developing theory-based, evidence-
based communication and 
compensation strategies that instigate 
trust and have a positive effect on 
societal acceptance of CCUS
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WP6 Key expected results
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Work Packages (WP0)
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WP0 Management and Dissemination (TNO, 
Tel-Tek, SINTEF, BGS, LU, NUPSPA, UEDIN)

• Project management
• Coordinator, Project Management Team

• Industrial Advisory Group
• Leading industry companies on CCUS

• Professional dissemination partner (SCCS-UEDIN)
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ALIGN CCUS Outreach

@alignccus

ALIGN-CCUS

www.alignccus.eu
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ALIGN CCUS connection with other 
ACT projects

• On cluster activities
• On social acceptance
• Combining dissemination activities
• We will learn more during this workshop
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