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SUMMARY

This research focusses on the impact of variability on an offshore wind to green hydrogen system. The impacts of a variable power supply to an electrolysers plant from an offshore wind
farm, and a variable flow of hydrogen gas in pipelines will be investigated, and recommendations will be made to optimize system planning to mitigate variability, regarding the technical
and economic limitations:

INTRODUCTION

• Hydrogen has the potential to become a carbon-
free substitute for fossil fuels in many sectors: 
transport, industry, heating and as a 
dispatchable fuel for power generation.

• When hydrogen is produced via electrolysis, using 
electricity from a renewable energy source, it is 
termed green hydrogen, to signify that its 
production is carbon free also.

• The UK & Ireland aim to make use of their 
considerable offshore wind resource to scale up 
green hydrogen production. 

• Offshore wind is a variable renewable energy 
source. A variable supply of electricity from 
offshore wind has impacts on hydrogen 
production and transport.
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IMPACTS OF VARIABILITY

Variable Power Supply to 
Electrolyser Plant

• Electrolysers typically 
designed to operate at specific 
power output.

• Operating outside optimal 
range can result in reduced 
hydrogen production 
efficiency.

• Excess hydrogen produced 
during high wind period, 
whilst no hydrogen produced 
during low wind periods

• May require hydrogen 
storage.

• The electrolyser plant 
requires auxiliary power to 
run system components 
during low wind periods.

• Therefore, the electrolyser 
plant will require battery 
storage or grid connection.

Variable Hydrogen 
Flow in Pipeline

• A variable supply of power to the 

electrolyser will cause a variable 

flow of hydrogen along pipelines.

• This can result in pressure 

fluctuation within the pipeline.

• Requires buffer storage to 
smooth variations in hydrogen 
flow, and/or:

• Pipeline system must be 
designed to accommodate 
changes in pressure and flow.

• Pressure fluctutations from a 

variable hydrogen flow could 

cause cyclic loading and stress.

• This could casuse fatigue and 

crack initiation, impacting 

pipeline safety.

• Investigate the impact of a variable demand for
hydrogen on a green hydrogen system.

• Potential case study: using hydrogen for sustainable
shipping

• Will have infrastructure and storage requirements to
accommodate minimum and maximum demand from
a sustainable shipping case study.

FUTURE WORK

METHODOLOGY

Optimize system for pipeline transport to mitigate variable 
flow.

Investigate impact of a variable gas flow through fluid flow 
modelling - software PIPESIM will be used.

Compare different configurations of electrolyser plant to 
optimize the most technical and economical method to 

mitigate variability.

Build model of electrolyser plant for hydrogen production 
from offshore wind, including all inputs/outputs impacted 

by variability

Identify potential impacts of variability on hydrogen 
production and transport.

Conduct resource assessment for hydrogen production 
from a hypothetical offshore wind farm case study.
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