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In workshops in and around Pembroke Dock the future is taking shape. It’s here that Australian-born company Bombora Wave Power,
with the help of local contractors, is constructing one of the most exciting new marine energy technologies around.

With its strong waves and tidal currents, Pembrokeshire is no stranger to marine energy projects. It’s been chosen by the Welsh
Government to host the Marine Energy Test Area, which is where Bombora plans to test its revolutionarymWave™ device next year.

But before we look at the device in detail, a little about the company. Bombora was set up in Perth, Western Australia, in 2012. The name
comes from an indigenous Australian language and means an area of large sea waves passing over a reef or sand bank located some way
from the shoreline. It’s not a bad description of the way the technology works.

Towards the end of 2017 the company transferred its operations to Wales, setting up its new headquarters in Pembroke Dock. At the
same time Bombora launched its £17m project to build the first full scale mWave device and test it in the waters off the Pembrokeshire
coast. Last year the company was granted £10.3m European Regional Development Fund (ERDF) support via the Welsh Government.

So what is mWave, and how does it work?

New wave energy solution
under construction in
Pembroke Dock

Most wave energy devices are located at the surface of the sea and
capture energy from the waves as they move around in the swell.
This means they have to be robust enough to withstand the force of
heavy seas and storms, yet sensitive enough to harvest energy cost-
effectively when the waves are calmer. It’s a problem that has
taxed engineers to the limit.

Bombora cleverly gets around this engineering conundrum by
positioning mWave underwater, safely away from the action on the
surface. This allows mWave to be very efficient at converting wave
energy into electricity, yet without the heavy and costly engineering
that was a character of previous wave power devices.

It was over ten years ago that the first mWave prototype was
designed and tested on a wheat farm in Western Australia, the
brainchild of two engineering brothers. Over the years since, the
technology has been further developed and a series of ever larger
scale models has been tested. The device that will go into the sea
off Pembrokeshire next year is the first full scale model and will be
one of the most powerful wave energy converters ever installed.

mWave sits on the seafloor with large rubber membranes that cover
concave cells filled with air. The structure is orientated at an angle
to the prevailing direction of the waves, and as each wave passes
over, the pressure from the wave height forces the air out of the
cells into a duct and through a turbine. The air pressure spins the
turbine, generating electricity, before being directed back into the
membranes in time to catch the next wave.

This infinite, inexhaustible, fuel-free source of sustainable,
renewable electricity is then transmitted to an onshore grid
connection by an underwater cable. Bombora do not plan to export
power into the grid during the short 6-month demonstration test in
Pembrokeshire.

The Pembrokeshire mWave, due to be tested next year, will be able
to create up to 1.5 megawatts (MW) of electricity. It will be 75
metres long and 17.5 metres wide, and will sit 11 metres below the
ocean’s surface where it will pose no hazard to marine craft. The
mWave is invisible from the shoreline.

The potential for such a technology is huge. Engineers have been
working for decades to create economically viable wave or tidal
energy devices, with mixed success.

Yet the need for practical and commercially successful marine
energy technologies becomes ever more urgent. With people
talking less about climate change and more about a climate
emergency, politicians are setting ever more stringent targets for
carbon emissions reduction.

To meet these targets, we need to increase our electricity
generation from renewable sources as quickly as possible. That
means developing alternatives to the established technologies of
wind and solar power, because although they produce ever growing
amounts of electricity, they still face the problem of being
intermittent. Although the size and strength of waves varies
according to the condition of the sea, wave action itself never
ceases, making wave power one of the most reliable sources of
renewable energy.

For the time being wind and solar power will continue to be the
most important sources of green energy for the UK. Bombora’s
Pembrokeshire project is key to proving that mWave can rival the
more established technologies. An independently reviewed
feasibility study in 2016 concluded that the cost of electricity from
mWave wave farms could quickly become competitive with
electricity from wind farms and solar parks.
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The potential socio-economic opportunity for Pembrokeshire is
huge. Bombora already has 24 staff working from its offices in
Pembroke Dock and down in the Dock local contractors, such
as Mainstay Marine Solutions and Altrad Services, will between
them have 35 staff working on the project over the next 12
months.

This could be the tip of the iceberg. A 2016 report by the
International Energy Agency suggested that 300 gigawatts of
marine energy capacity could be installed around the world by
2050. This adds up to an annual investment of £20-30 billion.

Bombora is already busily working on identifying potential sites
around the world where it can export technology and
engineering services to. There is also the opportunity to export
key system components from west Wales. Given good seas
and suitable conditions, the list of possible places where
mWave could work is very large. An initial commercial project
is already under development in Lanzarote in the Canary Islands,
where it is planned wave power will offset expensive and dirty
diesel as a source of generation. Bombora is also scoping
opportunities in Ireland, Japan and Scotland.

But for all this global potential, it’s the Pembrokeshire connection
that has been crucial to Bombora’s growth, as Managing Director
Sam Leighton says: “Pembroke Dock, with its enviable natural and
industrial resources, has been a key enabler of our mWave

technology which is set to deliver low cost, low impact,
renewable electricity around the world.”

In recognition of this, Bombora is fully committed to engaging
with the community, helping future generations and improving
the local environment. In June it held its first Wave Power
Challenge, inviting students from colleges and universities
across the country to come to west Wales to compete in a
technical engineering and water sport event. Teams came from
Bath, Bristol, Cardiff, Cranfield, Exeter, Plymouth and
Southampton universities as well as Pembrokeshire College,
with the Cranfield team winning the engineering challenge and
the Cardiff students winning the kayaking.

As well as being a business member of the Friends, Bombora
also shows its commitment to the local community by its
involvement in beach clean-ups and sponsoring the Pembroke
Dock Harlequins mini-rugby team – more ways in which this
innovative company from the other side of the world is helping
to make Pembrokeshire a better place while building a new
energy future for us all.David Lynch (Western Telegraph), Chris Williams, Bombora’s Commercial

Manager, and Pembroke Dock Town Team members Cllr. Joshua Beynon,
Dilys Burrell and Mark Carter visiting the Bombora test tank.

Bombora staff take a trip out to the proposed East
Pickard Bay, Pembrokeshire mWave demonstration site.

Sue Price from the Welsh European Funding Office joins Bombora Board Members
and team to see first-hand the rapid pace of mWave fabrication at Mainstay


