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Hydrogen & Its importance in Energy 
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Hydrogen & Its Importance in Energy Transition

• A  main challenge to shift to renewable energy 

sources is: how can the energy be effectively stored 

and made available as required?

• H2 can be produced using electrolysis as required. 

around 55 MWh of electrical energy is required to 

generate one ton of hydrogen.

• H2 can produce energy where required without any 

polluting by products and helps industrial 

decarbonisation.

• Hydrogen can be stored, transported by pipelines, and 

has high energy density. Offshore Wind Energy Production projected – [4]
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What are the Challenges for Hydrogen 

Storage?
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Hydrogen and Pipelines

Hydrogen & Its Importance in Energy Transition

• Methane has 3 times the calorific heating of H2

• Though as hydrogen can flow 3 times as fast the 

same pipeline can transport 3 times the volume and 

an energy transportation only slightly less. 

• Embrittlement (HIC) can be an issue which is process 

where atomic hydrogen enters the metal lattice and 

can embrittle the steel which can accelerate crack 

propagation. This can potentially reduce service live 

by 20 to 50%. Not like H2S where effect order of 

magnitude higher than H2 gas.

• Fracture is an issue if there are high dynamic loads 

and cracks already exists as well as the grade of steel 

used.

Subsea Pipeline Infrastructure– [4]
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Hydrogen and Pipelines

Hydrogen & Its Importance in Energy Transition

• H2 permeation depends on pressure, temperature, 

Hydrogen purity, stress, strain, material state, 

presence of defects and material composition.

KIC for Line pipe steels at loading rate of 0.002 in/min– [5]

KIC for Carbon Steels , reaching limit around 20MPa– [5]



NESMF • Re-Purposing of Decommissioned Pipeline Bundles                                                                         

For Hydrogen Storage • Khurram Qadir

Offshore Wind Farms in North Sea
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Offshore Wind Farms In the North Sea

• Government ambition of adding up to 

50GW by 2030 to offshore wind, of which 

5GW from floating offshore wind in 

deeper seas is expected.

• Wind energy produced offshore is 

increasing in many countries around the 

north sea.

List of Windfarms in the UK. Wikipedia
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Offshore Wind Farms In the North Sea

Ref. Mangomap.com
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Bundle Location in the North Sea

Offshore Wind Farms In the North Sea

Subsea 7 Presentation
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What are Pipeline Bundles?
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Introduction to Pipeline Bundles

• Pipeline Bundles consist of a carrier pipe containing individual pipelines and umbilical 

components which are carried by spacers on rollers.

• Pipeline Bundles terminate in Towheads.
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Introduction to Pipeline bundles

• Hot Water Heating 

• Production

• Insulation

• Sleeve Pipe

• Gas Lift

• Scale Squeeze

• Methanol Injection

• Control Tubes

• Chemical Injection

• Power & Signal Cables

• Carrier Pipe

• Main Spacer
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Introduction to Pipeline Bundles

• Fabricated onshore in a single length – 7.6km long fabrication 

site.

• Longest, moveable man-made structure in the world.

• Installed using Controlled Depth Tow Method (CDTM).

• Over seventy five Pipeline Bundles installed in the North Sea 

and Norwegian Sea regions by Subsea 7 mainly if not all from 

Wick.

Subsea 7 Wick Site
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Advantages of Bundles for Design
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Advantages of Bundles for Design

• Provide a second barrier of protection due to the carrier.

• Onshore welding and system integration test

– Strength test, valve operations, etc.

• Pipeline Bundle installation

– Mitigates need for expensive pipelay spread

– Towheads replace large structures.

– Low stress / fatigue process beneficial for H2 storage.

– Reduced installation corridor in congested fields
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Advantages of Bundles for Design

• Efficient insulation systems

– High thermal performance

– Low cost materials available

– Thermal / electrical heating systems

• No need to trench / Rock-dump

– No risk due to soil type.

– No risk of upheaval buckling

• Bundle Pipelines are in a protected environment due to the 

Carrier.
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Pipeline bundle Storage Pressure Range

• . 
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Pipeline Bundles Decommissioning 
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Pipeline Bundles Decommissioning 

• The first bundle was installed in the North Sea in 1980 and 

since then more than 70 bundles have

• Bundles are not restricted to one per field.

• The size and length of the bundle will impact on the potential 

decommissioning methods to be considered.

Bundle Distribution in Northsea
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Decommisioning Options

Pipeline Bundles Decommissioning 

• Re-use at another site

• Full removal to shore for disposal at landfill 

and/or recycling of materials

• Removal for deep water disposal

• In place’ decommissioning.

In place decommissioning is more often than not 

the preferred method.

Bundle Population by Length [3]

Bundle Population by Diameter [3]
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Decommissioning landscape

Pipeline Bundles Decommissioning 

Number of installed and removed offshore installations Netherlands [1]

• Lot of assets offshore would need to decommissioned soon. 
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Distribution of assets to be decommisioned.

Pipeline Bundles Decommissioning 

Realised and forecasted decommissioning – offshore infrastructure [1]
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Example

Leadon Subea Pipeline Bundle Decommisioning [2]

Leadon Bundle Decommisioning
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Leadon Bundle Decommisioning

• Maersk Oil Proposal to bundle decommissioned insitu.

• No free spans were present

• North and South towheads and MLS removed with cut ends rock dumped to 

render bundle over-trawlable

• An inspection and monitoring regime

Decommissioning of large diameter bundles is recognised as a general industry challenge, 

with no common approach to the recovery of large diameter bundles. The conclusion of a 

Joint Industry Project (JIP) report in 2013 was that there was no available technology to 

enable safe, diverless retrieval of large diameter bundles such as the Leadon bundle. This 

remains the case.
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Why Pipeline Bundles for Hydrogen 

Storage?
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Why Pipeline Bundles for Hydrogen Storage?

• Sustainable decommissioning which has potential to be 

profitable.

• Bundle location in the Northsea near Windfarms can act as 

reserve for Hydrogen to be used to bridge the gap in electrical 

supply using fuel cells.

• Bundles by there design and the way they are commissioned 

are low stressed and have high fatigue tolerance.

• Previous life extension studies have shown minimal damage to 

bundles.

• Possibility to use Carrier pipe which are large diameter and 

have even larger storage capacity but lower pressure capacity. Bundle Distribution in Northsea
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Feasibility Calculations

Why Pipeline Bundles for Hydrogen Storage?

• Sustainable decommissioning which has potential to be 

profitable.

Bundle Distribution in Northsea
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Calculations based on Ship siphoning of H2 gas

Why Pipeline Bundles for Hydrogen Storage?
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Concluding Remarks
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Concluding Remarks

• Bundles have the potential to be repurposed for H2 

storage for windfarms.

• Many bundles would be requiring Decommisioning and 

with new and current wind farms might offer the best way 

forward.

• Further work could be carried out on a real opportunity in 

the North sea.

• Bundles might offer also the platforms to be repurposed to 

produce and process hydrogen.
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