
PhD Consortium (Autumn) 2024

Bringing academia and 
industry together

02/12/2024

Repurposing Legacy Oil and Gas Assets 
for Green Hydrogen Production

Dr. Lawrence B. Wilcox, PhD

National Decommissioning Centre, 
University of Aberdeen









PHASES
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Green Hydrogen Production



OBJECTIVES
• Demonstrate that offshore green hydrogen production is feasible at a scale of 200MW to 1GW by repurposing legacy 

   oil and gas assets.

• Outline what this sort of asset for offshore green hydrogen production could achieve within the UKCS and what the 

   impact would be on the regional workforce, supporting a just transition.



Different energy transition scenarios that fit with existing oil and gas operations



ASSET CRITERIA SELECTION

Step 1 – Facility Type Criteria: Fixed Facilities Only

Step 2 – Substructure Type Criteria: Gravity-Based

Concrete or Large Steel Jacket

Asset Age & Life Extension Potential: 25-year H2

design life, maximum 45-year jacket

Criteria: >2006 Steel Jacket Step 3 – Asset Availability

Criteria: Estimated CoP Date < 2034

Criteria: No approved decommissioning plan for substructure

Step 4 – Topsides Weight

Criteria: < 5,000 tonnes not considered 

feasible for H2 production at this scale

Over 300 UKCS oil and gas assets were screened



OVERVIEW OF THE PLATFORM
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OVERVIEW OF THE OFFSHORE WIND FARMS
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Block Flow Diagram showing the process for offshore green hydrogen production on a repurposed oil and gas platform. 

Electricity is supplied by a nearby offshore wind farm to a substation located on a separate platform. The rectifier 
converts AC from the wind farm to DC for the electrolysers and hydrogen storage equipment.
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SCENARIOS
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TECHNO-ECONOMIC STUDY
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TECHNO-ECONOMIC CONSIDERATIONS

LCOE/LCOH = σt=0
T Total lifetime costs

Total lifetime output
,

Total lifetime costs = σt=0
T CAPEX+OPEX+Replacement+Repurposing

1+r t ,

Total lifetime output = σt=0
T Total output produced

1+r t ,

DCF =
Revenue−costs

1+r t ,

NPV = σt=0
T DCF.



METHODOLOGY
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PROPOSED 

LAYOUT
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RESULTS

Scenario 1 Scenario 2 Scenario 3

LCOE 

(£/MWh)
85.25 51.66 84.24

H2 Produced 

(t/yr)

Electricity 

transmitted 

(GWh)

Transmission

loss (%)

Excess power 

(GWh)

Scenario 1 32,830.40 5,581 8.22 3,661

Scenario 2 31,336.93 4,191 9.39 2,358

Scenario 3 32,793.17 5,410 11.04 3,492

LCOH

(£/kg H2)
6.20 5.74 7.43
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RESULTS

Comparison between decommissioning 

and repurposing

Sections (%)

Total 

Decommissioning 

(£)

Partial 

Decommissioning 

(£)

Topside 30 50,701,896.84 21,380,832.94

Jacket 15 28,735,194.81 28,735,194.81

Well 45 116,900,000.00 116,900,000.00

Others 10 101,252,324.06 68,673,364.17

TOTAL 100 218,152,324.06 185,573,364.17

218,152,324.06

709,225,645.44
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RESULTS

Comparison between 

decommissioning and 

repurposing

Sections (%)

Total 

Decommissioning 

(£)

Partial 

Decommissioning 

(£)

Topside 30 50,701,896.84 21,380,832.94

Jacket 15 28,735,194.81 28,735,194.81

Well 45 116,900,000.00 116,900,000.00

Others 10 101,252,324.06 68,673,364.17

TOTAL 100 218,152,324.06 185,573,364.17

218,152,324.06

709,225,645.44

• Green hydrogen selling price at £6.08

• Discount rate of 5%

• 20 years

• Scenario 2 gives positive NPV with PBP of 16 years

Net Present Value

Possible scenario

Replacement costs



Key Outcomes – Transportation & Storage



Key Outcomes – Topsides Layout & Design



Summary of Key Findings

• This study highlights the importance of considering various factors such as transmission 

systems, platform repurposing costs, and long-term financial implications when evaluating the 

viability of different scenarios for green hydrogen production.

• Through static energy and mass balance checks, we have determined that the case study 

platform can be reasonably repurposed for hydrogen production.

• Scenario 2 exhibited lowest LCOE of £51.66 and LCOH of £5.74/kg GH2.

• Lower electricity prices didn't always lead to lower LCOH (Scenario 3).

• Platform repurposing, CAPEX of electrolyser, and offshore hydrogen pipeline costs affected 

LCOH in Scenario 3.

• Scenario 2 showed potential financial benefits at £6.08/kg GH2 price.

• Results indicate promising potential for further investigation into platform repurposing, albeit with 

a payback period of 16 years. Extending the life of the platform has high associated costs that 

must be properly considered before executing the project.



Conference Paper



Conceptual Design - Centralised OGHP



Model of Conceptual OGHP Design
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Conceptu
al OGHP 
Design



NEXT STEPS

Implement further life extension studies.

Assess the safety and reliability of offshore hydrogen production (i.e., advanced computational fluid 

dynamics and explosion risk analysis).

Offshore cluster and infrastructure sharing (i.e., vertical stacking of electrolysers for platform space 

optimization).

Investigate possibility of repurposing platform injection wells for CO2 injection and sequestration.

Visualization of various repurposing scenarios using the offshore marine simulator.



Many thanks to our funders, partners and collaborators!
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