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Our Research Programmes

Transparent Ocean:

Professor Jinchang Ren

Aiming to develop cutting-edge capability to 

detect, monitor and understand subsea and 

marine, including conditions and activities of the 

infrastructures and the environments, using the 

full range of state-of-the-art platforms and 

sources for data acquisition, visualisation, 

analysis, interpretation and prediction.

Integrated Marine Energy:

Professor James Njuguna

Aiming to develop leading-edge capability to 

design, model, evaluate and construct an 

integrated marine energy grid to support the 

transition to decarbonized energy, using smart 

materials, digital twins, robotics and mixed energy 

vector power systems.

Net Zero Marine Operations:

Doctor Ciprian Zavoianu

Aiming to develop leading-edge capability to 

reduce carbon emissions, resource consumption 

and environmental footprint of marine industry 

operations using digital twins, machine learning 

and optimization for operations planning and 

management, workforce transition planning and 

supply chain re-design.



Integrated Energy

The Integrated Energy programme aims to develop 
leading-edge capability to design, model, evaluate 
and construct an integrated marine energy grid to 
support the transition to decarbonized energy, 
using smart materials, digital twins, robotics and 
mixed energy vector power systems.

Professor James Njuguna
Integrated Energy Lead



Project partner: Cygnas Solutions

• Extensive experience across a range of Industries

• Passion for Innovation with a wealth of Engineering Know-how

• Solutions for Companies transitioning to Industry 4.0 leveraging 
our multi-sectoral experience

• Experienced in Asset Integrity & Management, RBI, RAMS & 
Fitness For Service

• Advanced Engineering Analysis, AR, IOT and Consulting 
Services across a range of verticals



Project: Pipeline Bundles Repurposing 
for Hydrogen Storage

Key Task: Mapping pipeline bundles and offshore 
windfarms



Hydrogen and its importance

H₂

Flexible

Clean

Abundant

Storage 
Ability

Flexible
Resource that can be utilised in a number of different industries; aerospace, 
automotive and even house hold heating

Clean
Hydrogen can produce energy when required without any polluting by          
products to support decarbonisation

Abundant
Hydrogen is the most abundant energy source in the world  contributing to 
75% of the mass of the universe.

Storage Ability
Hydrogen can be stored, transported by pipelines and has a high energy density.



Challenges for Hydrogen Storage

Hydrogen 
Embrittlement

Permeability 
through porous 

media

Safety of 
operating 
pressures

Leakage 
detection

HE in Steel adapted from 
Hussein et al. 2021



Pipeline bundles

Subsea 7 2016



Bundles Advantages

Onshore 
welding and 

system 
integration 

tests
Pipeline 
bundle 

installation

Efficient 
insulation 
systems

No need to 
trench or 

rock dump

Protected 
from the 

outer 
environment 

with the 
carrier



Bundles Decommissioning options

Reuse at 
another site

Removal for 
deep water 

disposal

In place 
decommissioning

Full removal 
to shore for 
disposal at 

landfill and/or 
material 
recycle 



Why bundles for hydrogen storage?

• Sustainable decommissioning option and 
potential to be profitable

• Bridge gap between wind farm energy 
production rates and energy usage

• Benefits of pipeline bundles is that by design 
they are commissioned as low stress and have 
high fatigue tolerances

Subsea 7 2016



Offshore wind farms 

• Wind power produces roughly 5% of the worlds electricity.

• 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.

• One challenge is transporting the electricity back to shore.

• Potential to produce hydrogen.



Bundles Project Overview

Pipeline bundles 
being 

decommissioned

Surplus energy 
being produced 

from wind 
turbines

Developments in 
the H2 economy 

and need for 
hydrogen 
storage



Project status:

TASK 1:
Pre-feasibility 

study

TASK 2:
Data 

collection

TASK 3:
Mapping 

bundles vs 
windfarms

TASK 4: 
Repurposing 
investigation

TASK 5: 
Expanded 
Mapping 
activity

TASK 6: 
Evaluation 

study 



TASK1:
TASK 1: Pre-Feasibility 

Study

• The calculations were 

based on NIST data for H₂

• The ambient 

temperature at 

deployment was 

assumed to be 15C

• The average seawater 

density of 1023kg/m³

used



TASK 2:

TASK 2: Data Collection

• All data was taken as secondary data 

from various sources

• Data required formatting 

• Low accuracy

• Requires more accurate mapping 

software for further investigation



TASK 3:

TASK 3: Mapping activity

• Low accuracy

• Requires more accurate mapping 

software for further investigation

• Unable to obtain all data required at 

this point





Future Project steps:

TASK 4: 
Repurposing 
investigation

TASK 5: 
Expanded 
Mapping 
activity

TASK 6: 
Evaluation 

study 

• Investigate coatings for pipeline 

repurposing

• Fatigue cycles

• Cleaning

• Services

• Hydrogen Compatibility with coatings

• All pipelines

• Costing evaluation



Concluding remarks:

• Bundles have the potential to be repurposed for H2 storage for windfarms, but not just bundles 

• Many bundles would be requiring decommissioning and a 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 and further a field

• The inclusion of bundles might offer the platform to be repurposed to produce and process 

hydrogen
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