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Humber Zero Overview

• 3.3 MTPA 

• Post-combustion carbon capture retrofit to two 
gas turbines and two auxiliary gas boilers
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• 1.5 MTPA

• First Deployment - Post-combustion carbon 
capture retrofit to Fluidized Catalytic Cracker 
(0.5 MTPA)

Humber Zero is a combined set of projects that aim to decarbonise the world-scale industrial complex at 
Immingham, comprising VPI’s 1260 MW Combined Heat and Power plant and the adjacent refinery operated by 
Phillips 66 (Humber Oil Refinery). 



VPI Immingham Overview

• VPI Immingham is a 1250 MW CHP plant, 
located in South Killingholme, North 
Lincolnshire, that is the largest of its kind in the 
UK and Europe and has been in operation 
since 2004

• VPI Immingham currently provides power and 
steam to over 25% of the UK’s refining 
capacity at the two collocated refineries: 
Humber Oil Refinery and Lindsey Oil Refinery

• It also provides flexible and low-cost power 
and grid stability services to meet up to 5% of 
the UK’s electricity demand
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VPI-I Post Combustion Carbon Capture Project Scheme
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Key Project Features

• Amine based post-combustion carbon capture technology

• Steam integration and condensate management

• HRSG/ST modification to provide LP steam

• Flue gas integration

• Commingling of flue gases

• Duct design and flow control

• Equipment rationalisation

• Two train solution instead of three

• Evaluation of system capacity changes due to capture plant, e.g. reduction in 
cooling duty due to steam extraction

• Scale of equipment

• Absorber

• Blower

• Regenerator
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Challenges/Potential Research Opportunities

Dense phase CO2 modelling

• Prediction of risk contours when modelling the unintended release of dense phase CO2 plus impurities for land use planning 
and layout

Measurements

• Online measurement of impurities in dense phase CO2

• Online measurement of pollutants at very low concentrations

CO2 pipeline integrity

• Are new correlations required to avoid overdesign of dense phase CO2 pipelines?

Relatively short duration test campaigns leaves uncertainty in expected long term performance of 
absorbents

• Is demonstration project a necessary pathway to achieve commercialisation of non-proprietary amine technology? 

• What are the non-proprietary, non-amine alternatives?

• Long term corrosion and materials of construction 
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• Located in Humber region 

• Employs over 1000 people

• Europe’s only producer of graphite electrode battery 
coke

• UK leader in low carbon liquid fuels, and only domestic 
provider of Sustainable Aviation Fuel 

• Partner in                                 green hydrogen project

• Partner in                                  carbon capture project

Phillips 66 Humber Refinery
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Supporting the UK’s Decarbonisation Goals



Challenges/Potential Research Opportunities

Flue Gas Composition

• Understand contaminants & effect on amine

• Determine pre-treatment requirements

Effective Safety Systems

• Single CCU for multiple emission points

• Ensuring protection of each emission point

Energy Integration to CCU

• CCU energy intensive

• Identify opportunities for energy integration

Reliability

• Alignment with process unit shutdown schedule

• Identification of areas of concern 8


