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Large-scale offshore renewable energy farms, including wind, tidal stream and wave energy systems, are likely 

to play an increasingly significant role in enabling the UK to meet its long-term CO2 emissions reductions 

targets. However, the development and installation of large renewable energy farms off the coast of the UK 

provides a number of challenges in terms of: - the collection of electrical energy offshore from individual and 

multiple renewable energy farms, - the transportation of bulk electrical energy generated by these offshore farms 

to the UK shoreline, - the connection and integration of these offshore farms into the onshore power system.

Context:
This project examined the specific challenges and opportunities arising from the connection of offshore energy 

to the UK grid system and considered the impact of large-scale offshore development. It also looked into the 

novel electrical system designs and control strategies that could be developed to collect, manage and transmit 

energy back to shore and identified and assessed innovative technology solutions to these issues and quantified 

their benefits. The research was delivered by Sinclair Knight Merz, a leading projects firm with global capability in 

strategic consulting, engineering and project delivery. The project was completed in 2010.
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ETI Programme: Energy Storage and Distribution 

Project Name: Connection and Integration of  
Offshore Renewable Energy Farms 
into UK Power Systems 

Contractor: Sinclair Knight Merz 

Context 
Large-scale offshore renewable energy farms, including wind, tidal stream and wave energy 
systems, are likely to play an increasingly significant role in enabling the UK to meet its long-
term CO2 emissions reductions targets.  However, the development and installation of large 
renewable energy farms off the coast of the UK provides a number of challenges in terms of: 

• the collection of electrical energy offshore from individual and multiple renewable
energy farms

• the transportation of bulk electrical energy generated by these offshore farms to the
UK shoreline

• the connection and integration of these offshore farms into the onshore power
system.

Project 
This project has assessed new technology solutions to these issues, quantified their 
benefits, and provided guidance in respect of technology development opportunities.  It has 
delivered: 

• a clear understanding of the key issues concerning the connection of individual and
multiple renewable energy farms off the UK coast

• assessments of the likely technical limits concerning the integration of offshore
renewable energy systems into the UK power system

• recommendations for new, optimised solutions for the grid connection of individual
and multiple offshore renewable energy farms, including the provision of design
concepts for offshore HVDC electrical systems

• identification of technology development opportunities for the industry, and
specifically the ETI, and the preliminary identification of potential ETI development
and demonstration activities in respect of the grid integration of offshore renewable
energy farms.


