
the earth’s oceans have the power to generate double 
current global electricity production. Dave Flanagan 

visits the small scottish centre leading the charge

the next wave

I
t’s the middle of May, but there’s  
a vicious bite to the northwesterly 
breeze cutting across the dark, 
brooding headland. The Atlantic  
is unusually calm, though a small 
wave occasionally peels over an 

exposed reef at the southern tip of the bay. 
Aside from the icy wind, it is the only 
evidence that such an idyllic island setting 
might possess any natural energy potential. 

A squat, turf-roofed stone building  
lies close to the boulder-strewn shoreline, 
within what looks like a freshly cut and 
cleaned-up quarry, carpeted with hard- 
packed gravel. A cluster of dark-green metal 
cubes and some pipework sit nearby, and  
a sign on the fence warns of high-voltage 
cables. There is also a barely discernible 
hum coming from somewhere in the area. 

It’s a pristine, businesslike enclave of 
low-key industrialisation on an otherwise 
wild and rugged stretch of the Orkney 
coastline. It’s also hard to tell what it’s  
all actually for, but clearly a lot of effort  
has gone into making the site as visually 
unobtrusive as possible. On closer 
inspection, you’ll find a small sign on a  
wall proclaiming that this is, in fact, the 
European Marine Energy Centre’s (EMEC) 
Billia Croo wave test facility and substation. 

As epicentres of global energy 
revolutions go, it’s a quiet one. But the 
work being carried out here, and at EMEC’s 
tidal energy test facility off the Orkney 
island of Eday, has enormous implications 
for a planet striving to cut its dependence 
on diminishing fossil fuel resources. The 
World Energy Council has estimated  

that around two terawatts – two million 
megawatts (MW) – of power could be 
generated from the Earth’s oceans,  
about double current world electricity 
production. And a significant percentage  
of Europe’s wave and tidal power potential 
is located off the UK’s coasts. 

But tapping into that resource is a  
costly and technologically challenging 
process. ‘The environment we’re working  
in here is extremely hostile,’ says Neil 
Kermode, EMEC’s managing director. 
‘People say marine energy isn’t rocket 
science, but it’s actually harder than rockets. 
Rockets work in a vacuum and we’re 
working in a biologically active electrolyte 
with grit in it. It’s a hard place to be.’

He’s not kidding. Stand at Billia Croo 
during the full force of an Atlantic storm 
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and it’s obvious why you’d site a facility  
for testing marine energy devices here. 
Powerful waves – some as high as 17m 
– relentlessly pound the Orkney coastline  
for much of the year. Even in summer, the 
seas around this group of 70 or so islands 
are rarely calm.

When development agency Highlands 
and Islands Enterprise began exploring  
the potential of marine renewables in the 
1990s, Orkney was the natural choice for a 
testing facility that would, it was hoped, 
spark an economic boom in the north of 
Scotland. In addition to a ready supply  
of big waves and strong tides, Orkney’s 
coastline is relatively close to deep water, 
thereby minimising cabling costs. It’s also 
the most northerly point on the national 
grid. But perhaps Orkney’s greatest asset  

is the vast natural harbour of Scapa Flow –  
a base for the Royal Navy during two world 
wars, and a key location in North Sea and 
Atlantic oil operations. With sheltered 
waters and harbour facilities close to 
significant wave and tidal resources,  
Scapa Flow has all the space needed to 
organise a major new industry. 

Although Orkney’s economy has 
traditionally been centred on agriculture 
– notably beef farming – the people here 
have a deep understanding of the ocean  
and a tradition of using its resources 
sustainably. Renewables have, therefore, 
always made sense to Orcadians, with 
almost all of the energy used by the islands’ 
20,000-strong population now coming 
from wind sources. ‘People in Orkney just 
get renewables,’ says Kermode, who worked 

as a regulator for the Environment Agency 
before joining EMEC in 2005. ‘You have  
to recognise that people who are further 
away don’t get it in the same way. If you’re 
in the middle of London, the only moving 
water you see comes out of a tap, or is in  
the Thames. You don’t have the same 
interaction with it. Part of what we’re  
trying to do is show people this is real 
because you do need decision-makers  
in all locations to say “this is the thing”.’

The vision for a Scottish marine energy 
test centre became a reality in 2003 when 
EMEC was established with £30m of public 
sector funding. Headquartered in the 
picturesque harbour town of Stromness,  
on Orkney’s west mainland, EMEC, which  
is now entirely self-funding, now operates 14  
test berths at its wave and tidal facilities,  >>  
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entirely underwater, sways backwards and 
forwards in the nearshore waves, driving  
two hydraulic pistons that push high- 
pressure water onshore to power a 
conventional hydroelectric turbine. 

The first full-scale 315kW Oyster was 
officially launched at Billia Croo in November 
2009, when it began producing power to the 
national grid for the first time. Aquamarine 
Power installed the next-generation 800kW 
Oyster 800 device at the site in 2011 and has 
been granted consent to install a further two 
devices in the same location. Together, the 
three Oyster devices will form a 2.4MW 
array connected to a single onshore 
generating plant.

Meanwhile, at EMEC’s Fall of Warness 
site, off the island of Eday, devices are 
subjected to fierce, high-velocity tidal 
streams that can move as fast as four metres  
per second (7.8 knots). Here there’s more 
similarity between the devices being  
tested, with turbines the favoured design. 
Dublin-based developer OpenHydro was  
the first to use the Fall of Warness site, 
installing its 250kW, seabed-mounted, 
Open-Centre Turbine there in 2006. The 
device is deployed directly on the seabed 
– invisible from the surface – and was the 
first of its kind to successfully generate 
electricity to the national grid. 

Scotrenewables Tidal Power Ltd, the  
sole local player in the Orkney marine  
energy industry, has developed a floating 
tidal energy converter, known as the 
Scotrenewables Tidal Turbine (SRTT). A 
250kW prototype, the SR250, has been 
undergoing testing at EMEC’s Fall of 
Warness site and, in April, became the  
first large-scale floating tidal turbine to 
successfully generate and export to the 
national grid. Designs for a 2MW 
commercial-scale version have been 
completed by the company, with plans  
to install a number of the turbines in a 
10MW demonstrator array by 2015.

Most recently, ScottishPower Renewables 
completed initial testing of a large underwater 
turbine, the 1MW HS1000, at the Fall of 
Warness site. Developed by Norwegian 
company Andritz Hydro Hammerfest,  
the HS1000 is earmarked for use by 
ScottishPower Renewables in a 10MW  
tidal array off the island of Islay. 

Developing marine energy devices to a 
commercially viable stage is a slow, complex 
and expensive process, but it’s transmission 
charges that remain the biggest barrier for 
the industry. The cost of transmitting 
electricity from island areas into the national 
grid is currently around six times what it is 
for generators on the UK mainland. Despite 
strong representations from politicians  
and the marine renewables sector, energy 

and has successfully supported the 
deployment of more grid-connected devices 
than at any other single site on the planet. 

The 21-strong staff at EMEC provide  
a wide range of support, research and 
consultancy services, with the centre also 
leading the development of international 
standards for marine energy. Increasingly, 
the Stromness team’s expertise is being 
sought by countries keen to develop their 
own marine energy industries, with EMEC 
collaborating on projects in China, Canada, 
Japan and the US. 

The technology being tested at EMEC’s 
wave and tidal facilities is remarkably varied 
and innovative, proving there’s no single 
solution to the marine energy challenge. 
Edinburgh-based Pelamis Wave Power’s 
(PWP) Pelamis ‘sea snake’ device was the 
world’s first commercial-scale wave energy 
converter to generate electricity to a national 
grid, achieving that historic milestone at 
Billia Croo in 2004. Consisting of five tube 
sections linked by universal joints, the 
Pelamis machine floats semi-submerged  
on the surface of the water and inherently 
faces into the direction of the waves. As 
waves pass down the length of the machine, 
and the sections bend in the water, the 
movement is converted into electricity via 
hydraulic power take-off systems housed 
inside each joint of the machine’s tubes. 

Two of PWP’s latest 750kW Pelamis P2 
machines – built for utility customers E.ON 
and ScottishPower Renewables – are now 
under test at EMEC ahead of deployment at 
major wave farm developments in Scotland. 

Aquamarine Power Ltd, also based in 
Edinburgh, has taken a completely different 
approach with its Oyster wave power device 
– a buoyant, hinged flap attached to the 
seabed. This hinged flap, which is almost 

Marine energy//

more devices are 
deployed in scotland 

than the rest of the 
world combined

Currently on test at EMEC are E.ON’s 
Pelamis P2 wave energy converter 

(previous page); OpenHydro’s  
Open-Centre Turbine (top); and  

the floating Scotrenewables Tidal  
Turbine SR250 prototype (above) 
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regulator Ofgem recently recommended 
maintaining a distance-based charging 
scheme. The industry let out a collective 
sigh of disappointment, but is cracking  
on regardless. ‘It’s disappointing that they 
haven’t had the breadth of vision to realise 
that we have to get a sustainable energy 
supply,’ says Kermode, who is evangelical 
about the value of marine renewables.  
‘We can either be frightened of the costs,  
or embrace the opportunity that the 
business represents. I’m hugely optimistic 
about making this work because the 
alternatives are unthinkable.’

The issue of transmission costs aside, 
there’s no denying the massive economic 
development potential of marine renewables 
for Scotland and its more remote 
communities. ‘By 2020, the Scottish 
government is aiming for 40,000 jobs  
in renewables in Scotland,’ says Calum 
Davidson, director of energy and low carbon 
at Highlands and Islands Enterprise. ‘We 
expect at least 25% of these to be in the 
Highlands and Islands – with several 
thousand in wave and tidal energy.’ 

Recent research by Scottish Renewables 
estimates there are already 11,000 people 
directly employed in renewable energy in 
Scotland – that’s a greater number than 
there are working in the Scottish whisky 
industry. ‘Scotland is clearly leading the 

world in the development of this new global 
industry,’ adds Davidson. ‘We are the world 
centre for marine testing, with more devices 
deployed in Scottish waters than the rest of 
the world combined, and a growing cluster of 
Highlands and Islands companies supporting 
the marine renewables supply chain.’

So where do chartered surveyors fit into 
this marine energy revolution? Kermode is 
sure there will be a need for repopulation 
and reindustrialisation in areas where 
marine energy resources exist, which in  
turn will create further opportunities for  
all manner of professionals. Indeed, the 
creation of new infrastructure to support  
the marine renewables industry is already 
well under way in Orkney, with new piers  
and onshore facilities being built throughout 
the islands. 

 ‘It’s the best job in the world because 
you’re trying to work on things that are both 
supported and important,’ says Kermode. 
‘That empowers you to try and do as much 
as you possibly can because you don’t have 
to be too cautious. You can afford to be brave, 
knowing the ground you’re going into is, as 
yet, unexplored.’ 
emec.org.uk

Dave Flanagan is an Orkney-based journalist 
who writes for a range of national newspapers, 
magazines and websites. 

I’m optImIstIc about 
makIng thIs work 
– the alternatIves  
are unthInkable

EMEC’s managing director Neil Kermode 
(below) and the Oyster 800 wave energy 
device being attached to its foundations 
on the seabed at Billia Croo (bottom) 
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