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The annual global electricity consumption was estimated at 138 trillion kWh in 2006, and by 
the year 2030 this is estimated to increase further to almost 200 trillion kWh. Since there is a 
finite quantity of fossil fuel remaining, and the world’s consumption continues to grow 
rapidly, our existing patters of energy supply and usage are obviously unsustainable. 
Especially to UK and Europe, our North Sea energy used to mean oil and gas, but today 
production of both is waning. Alex Salmond, Scotland’s first minister, gave a speech in 2010 
and estimated that the offshore winds and waves lashing the Scottish coast could generate 
seven times more energy than Scotland Consumes. Other countries around the North Sea hold 
similar potential. Not only Europe, most of the countries along coast have access to rich 
offshore wind and wave energies, which becomes a potential solution to the future energy 
demand. 

For efficient usage of offshore renewable energy, especially wind energy, subsea electricity 
grids are necessary to integrate the offshore renewable energy. Alternative current (AC) is no 
good for subsea transmission over 80 kilometers, because heavy reactive losses arise when the 
aluminium or copper cables are buried. In most cases, subsea transmission is long distance 
over 100 kilometers, so a subsea grid has to be a DC grid. However, two major challenges 
limiting the development of DC grids are still unsolved, DC transformer and DC circuit 
breaker. Now a new concept of “Multiport DC Hub” has been proposed, based on the 
successful development of high power DC/DC converters [1]. The DC hub is capable of 
connecting multiple DC transmission lines with different DC voltages, playing a role of DC 
transformer in a DC grid [2-3]. With the DC transformer problem being solved, DC circuit 
breaker stands alone in the way. 

On the conference, I will present the latest development of superconductor technologies in 
UK for subsea power transmission grids to accomplish the mission of integrating offshore 
renewable energy, especially wind energy, such as subsea superconducting power 
transmission cables, and superconducting cables embedded high power DC circuit breaker.  
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