Life plan

Dr David Fryer and Dr Stephanie Merry, principal technical
consultants at MTMC Ltd, discuss a ‘cradle to grave’ research and
testing facility for tidal energy generation

o years after it was first
conceived in February 2006,
plans for the Solent Oceon
Energy Cenire [SOEC] have

been launched. The Isle of Wight
Council commissioned MTMC to con
duct o study exploring the feasibility
of esablishing a centre for evaluation

and reseqrch inio marine renewable

energy technologies based on the

Island. The study concluded ihat it
would be feasible for such o centre to
start operating immedialely using exist
ing laboratory facilifies, and that the
concept should be token forward ot

the eariest opportunity.

Unique
The fidal regime around the lsle of
Wight has some unique features that

make it especially suitable for demon-
strating the concept of fidal stream en
srgy. There are two periods of sirong
fidal stream (on the flood and ebb),
with a fairy short temporal separation
between them. local eddies and races
eccur during fhese periods, resulling

in very sirong streams at a number of
locations. The waters within the Sclent

- the siretch of water between the




Island and the mainland - are sheliered
from strong wind and wawves, which is
aftraciive for firstime marine deploy
ment of fidal energy devices.

The lsland is unique in the amount
of data and the level of understanding
of local coastal processes, because
it has its own Centre for the Cosslal
Environment. The Cenire, which exists
because of the lslond's coostal regime
ond susceptibility to coostal erosion,
manages and calologues dafa af the
Coastal Visitor Centre in Veninor. The
experlise of the Centre will be benefr
cial in monitering and enalysing the
enviranmenial effects of fidal energy
Cevices,

The lsland's technical, industrial,
end scientific infrastructure is substan-
fial - particularly in oreos associnted
with marine technology. A few large,
highechnology companies ore bosed
there, fracing their origins back o
famous names such as Plessey Rador,
GKNWeslland Aerospace and
the British Hovercraft Corporation.

As these companies downsized, a
number of small, highly speciclised
and technically competent spinoff bus-
nesses were created, MTMC is cne
example. Others range from Strainstoll
[marine struciure and strain menitoring),
through Physe (provision of MetOcean
dala and analysis 1o offshore ol
contractors), MedTec (30 mocelling,
draughting and engineering services)
down fo oneman businesses with
specialised engineering skills.

Structure

The commercial structure proposed

for the Centre is based on a success:
ful model, developed by an informal
grouping of Isle of Wight companies,
o provide an infegrated technical ond
commercial service fo clients. An office

focility with o technical ond odminista-
tive manager will be established for
the Cenire, to coordincte and manage
spacific projects. All other specialist
sarvices will be provided by extemal
contractors, building on the local
sirength of marinerelated companies
on the Isle of Wight described above
and on the technical and research
expertise of companies and insfit-
fions In the surcunding mainland
region. These will include ccademic
or research organisations, such as

the National Oceanography Centre
INCC, the Universities of Southampr
fon and Portsmeuth, QinetiQ Haslar
and ABPmer.

The SOEC will offer o ‘cradle ia
grove' ressarch, festing and evalustion
service for tidal energy davices and
laboratory lesfing for wave energy
devices. Smalkscale models of new
marine energy converiers will be
tested in the exisfing fowing tank with
wavermaking facllifies] at GKIN on the

Island, using a standardised evalucfion
procedure that will inform decisions

regarding further investment and / or
funding from the public purse. Those
energy converters ideniified as worihy
of development will be supparted

by the Cenfre’s resource of ischni-

cal confractors, who will assist with
performance oplimisation and oiher
technical aspects, os required by the

device owners.

Development

Further development for fidal devices
will then be available through SOEC.
Inifial, shorterm festing will be offered
af a designated, predicensed, inshore
marine site, with a strong fidal regime
that is sheltered from waves, close

to shore and easily accessible from
harbour facilifies. Four condidate sites
on the north and sast shores of the lsle
of Wight have been ideniified and
ranked according to their suitability for
this test focility. Further invesfigations



marine energy

and discussions with other marine
stakeholders are cumrently underway,
prior o final sife selection and applice-
fion for permits.

The SOEC will also offer access
lo a deep tank at Bembridge on the
lsland, which may be used to practise
deployment, O&M ond decommis-
sioning procedures under confralled,
H&S compliont condifions. Once
perfected, these procedures may then
be conducied under the more realisiic
tidal canditions of the inshcre marine
site menfioned above.

If there is sufficient demand, a
grid-conneched demonstration site far
commerciakscale fidal devices will be
established off the south coast of the
lsle of Wight. A particular benefit of
L2 this high tidal siream resource loco-
fion is that it is close fo cenres of

population such as Venior - where the
electricity network could absorb an ad-
ditional SMW of power from external
sources,

Relationship

The SOEC complements other UK
marine energy fest cenfres, such os
NaREC, EMEC and Wavehub. For
example, deployment af the relatively
sheliered inshore marine iest site will
give developsrs confidence in the
practicality of their operaticns and in
the survivability of their devicss, prior
to installation of commerciakscale
demonstrators in the harsh marine
environment at EMEC.

This is an opportunity 1o collaborate
wilh device developers and other
cenires of excellence in the marine
renewable energy field, fo aceelerate
progress lowards commercialiscfion in
the sector,

MIMC lid [formery MTMC) has faken
ownership of SOEC and is following

its own recommendation: that the
concepl should be taken forward ot
the earliest opportunity. The company
has been opproached by a number
of device developers to discuss how
it might help progress their ideas and
are currenlly working with some lo
evaluate ond oplimise their devices.

One such developer is John Sweet,
of the enginesring company load-
point. Sweet hos o history of founding
and running successful businesses,
ranging from civil engineering confrac-
iors, through food distribulion, fo the
manufocture and use of silicon waler
processing machinery. His tidal energy
generator has been deployed of
medel scale in o number of rivers and
steams and has been shown lo oper
ate in principle, but now some quanti
iative data is required from systematic
lests in @ controlled environment.

The first series of tests will be
designed just fo prove [or disprovel
the viability of the concept. These tesis
will be conducted by MIMC lid in
the GKN towing fank on the Isle of
Wight, o measure the load charac:
teristic of the basic design [l.e. the
speed/torque characteristic of a num-
ber of discrete flow speeds and direc:
fions], As it is o drog device, the load
choracteristic is likely to be significantly
different from that of a conventional
lurbine, and this has implications for
the design of its ossocioted electic-
ity generafing machinery and load
confroller. Some of the implications
hove clready been anlicipated in the
development of a generator with an
exceptionally large number of poles.

Assuming that the first fests demorr
sirate viability, o second set of tests will
then be conducted fo callect data that
can be used fo optimise the design.

Inv the first part of these tests, the load

characieristics will be remeasured for
o number of different configurations,
such as different ratios of device radius
1o paddle width. The second part of
the tests will examine the effect on the
load characterisics of changing the ro-
tational varigtion of device geometry.
The proposed business mode! for
SOEC, with external suppliers con-
fracted to provide specialist services
for specific projects, works well. The
enginesring design company MedTec,
based at the same industrial complex
as MTMC Lid, will 5upp|y detailed
siructural design and Finite Element
Anclysis for another of SOEC’s clients.

Future

The feasibility siudy for SOEC
identitied an immediate demand by
device developers who ore furiher
advanced lowards marine deploy-
ment for a sheliered, inshore marine
tidal fest site. The company aims to
secure funding for the site, possibly
through o Europsan programme
such os Interreg IVA. The company
would weleome discussion about
these future plans with potential
pariners who may have complemen
tary skills or objectives in the UK and
Europe.

The company's efforis are currently
focused on this inshore site. VWhen
the way forward is secured, they will
pursue the concept of a despwater
site for tidal stream demonstrators.

Enormous potential exists for ma-
rine companies on the Isle of Wight
and in the south of England to be-
come part of the burgeoning marine
renewable energy indusiry, where
the UK is o world lecder. The Solent
Ocean Energy Cenfre provides a
focus for this to occur. O

www focus-offshore.com




