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About the SEAI:
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supporting evidencdased response that engage all actors.
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Foreword

There are profound changes taking
place in the energylandscape in
Europe, changes which may have-far
reaching consequences for Ireland. We
have very large marine renewable
energy resources that can, potentially,
supply our European neighbours with
significant amounts of the secure and
carbonfree electriciy that they will
require. There are many technical,
economic and regulatory issues to be
resolved before the full scope of
LNBf Il yYRQ&
clear and we are taking steps to
address these.

| welcome the production of this report,
initiated by the Sustainable Energy
Authority of Ireland, with the active
participation of the Irish Maritime
Development Office. It represents an
example of the type of collaboration

Pat Rabbitte TD

that is essential if Ireland is to capture
the considerable opportunities ithe
marine renewable energy sector, and
one which we intend to extend.

However, the preparatory work in
respect the industrial supply chain in
Ireland, of which this report is one
example, is essential to maximising the
economic benefit to Ireland undany
scenario for utilisation of our marine
renewable energy resources. SEAI, in

2 LJLJ2 NJi dzy Acolldbordtioh wiilh Ertedipriséi I@l@nd, dsNJ A &

undertaking further such work on the
engineering industry in Ireland. We
hope that these initiatives will
contribute to realising the very
significant economic and employment
potential associated with  the
harnessing of our offshore wind, wave
and tidal resource.

Minister for Communications, Energy and Natural Resources



Foreword

It is clear from this report that the Irishvery much in its m@liminary phase of
Ports & Shipping services sector havegaowth. Considerable challenges still lie
significant role to play in supporting theahead which will require greater €o
future growth potential of ourmarine operation between the Ports,
renewable resources. | welcome the fachanufacturers, developers and relevant
that many Irish Ports have already begugovernment bodies to work together in a
to position themselves to capture a sharenore coherent manner to ensure that
of this market both as a gateway portdreland Inc. does noto$e out on the
and also as service hub provider@pportunity that this resource is likely to
Similarly a growing number of Irishprovide. | also recognise the need to
shipping firms ad owners appear to improve our foreshore licensing service.
have also identified the niche sector
potential that this growing market | also echo the comments of my colleague
presents. the Minister for Energy, in commending
the efficient interagency approach ot
While the report does illustrate thatcapture and capitalize on the key
progress has been made in several areagsearch findings.
it also highlights that the industry is still

Leo Varadkar TD

Minister for Transport, Tourism and Sport
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Executive Summary

This studyof Ireland® shipping and ports infrastructutgeginsby establishing the geographical distribution of
ocean renewable energy around the Irish codstis is necessary to determine the appropriate port resources
needed for developments at the various coastal locationgeneraltiis established that the east coast is best
placed to support fixed offshore wind and tidal installatipméereas the soth and west coasts are best
placed to support wave, fixed and floating wind installations.

In terms of shippingthe study assesses the vessel type #imel numbers required for various deployment
scenarios for marine renewabknergyin Ireland under the heading of Offshore Windising an example of
the fleet deployed during the installation of the Thanet offshore windfarm in UK waters. It is showarthat
assorted fleet of up to 35 specialised vessels is necessary for this scale of deplojmeestatusof Irish vessel
owners with respect to marineenewable energydevelopments and their capability to provide appropriate
vesseldgs then establishedrour significantship-owningcompaniesare operating in Irelandbased in Wicklow,
Waterford, Corkand Killybegs. Theurrent aggregated capability would not be sufficient to support a
development of the size of the Thanet windfarm without chartering additional specialised vesselswarttie
market.

Ireland has a vibrant ports sector which is wetqed to service the needs of the offshaenewable energy
industry. In the near futureoffshore development will be focused on the fixed offshore wind indystrg
ports are generally aware of the opportunities in this sector and in many cases avelactiarketing and
engaging with developers. The larger ports in particular could potentially servicehiase requirements with
some reorgargation of activities However, for largerscale offshore developmentst is likely that new
infrastructure wil be required. Many of the ports are actively planning new developments or improved
facilities which would further enhance their capability to service the wind sector in the future.

There is an acknowledgement among the ports that the construction of veanketidal developments will
present a more longerm opportunity. However, some portsare currently focused on engagiiy this sector
at the R&D stage.

The study identifies a spatial framework of fiygiase port locations for windvave and tidal devejoments.

It is established thathe development of the offshoreenewable energyindustry is an economic growth
opportunity that can bring benefits to many areas of Ireland. To take this opportunity there is a need to bring
forward a first phase oport locations that establish a competitive position for Ireland in this market. As the
industry develops, and builds on existing strengths, a wider range of locations will play important roles.

The total capital expenditure for offshore wind projects for dieping 30GW of offshore wind in the UK alone

Ad SaGAYFGSR GZandeadnadiyeSERSewyadyiAlf F20dza 2y  FANRG
20KSN) I OGA2ya RNIgAy3I 2y LNBf I ywldensbryg Gaidciandimy dso Sy 3 Ay S S
benefit from this European opportunity.

The development of appropriate locations is critical to Ireland becoming a base for construction and assembly

of wind turbines and marine devices. Suitable locations are also required to grasp the oppottudivelop

operations and maintenance hubs for offshore wind and wave farms both in the Irish Sea and off the Atlantic
coast of Ireland.

If these sites are not availahlgéhere is a danger that offshore wind developers and wave and tidal
manufacturers cald source the manufactured equipment for projects outside Ireland. If this haggheahe

11
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economic benefit to Irelanadvouldd S YA YA Y £ T RS &ehdivab® enérfyfene@dapbiemid. Q &
This risk and the scale of the economic opportunity arekég drivers behind the need for an Infrastructure
Plan for Renewabl&nergyin Ireland. If Ireland is successful in developing a strong supply chain in offshore
renewableenergy,many Irish ports and harbours will be involved in related economic activity.

The report sets out the backgroundhe economic growth requirementsand the nature of the infrastructure
required for offshore wind, wave and tidal sectors, and the locations that over the medium term are well
placed to provide this growth.

12
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Introduction

Initially, this report reviews the current status of marirmewable energyesources around the coast

of the island of Irelandusing the recently publishedr&tegic Environmental AssessmenE@pbase
information. This step is necessary to identify which ports are likely to service which marine
renewable energysectors (fixed offshore wind, tidal, wave and floating offshore wimgijen the
geographical distributions of the resources.

The report hen focuses on two industry reviews. First, the current state of Bigbping is reviewed

to establish the status of Irish vessel owners with respect to maenewable energydeployment,
operation and maintenancelo place this review in an internati@h context the fleet of vesselsised
recently in completing the Thanet offshore windfarm in UK waters is reviewed and used as a guide.
Individual Irish shigpwners and specialist offshore support companies are identified and their
strengths and weaknessesviewed.Secondly, the Irish ports and related infrastructure are reviewed.
The report sets out a spatial framework of firphase sites required to support the development of

the offshore renewable energyindustry (wind, wave and tidal) in Ireland. listinguishes the
infrastructure needs of the offshore wind, wave and tidal sectors in terms of both timing and
nature/location of the infrastructure and shipping resources.

The reportsets out an approach to move to early, appropriate private and publiestment in
infrastructure at firstphase port locations. A set of firphase locations is identified for wind (both
onshore and offshore¥or wave and tidalthe need for sites to support the current and future testing
phases is recognisedhile a short further stage of industry liaison is set out to move to a clear view
for all firstphase sites.

The development of the offshonenewable energyndustry is an economic growth opportunity that

can bring benefits to many areas of Ireland. To take dpigortunity, there is a need to bring forward

a first phase of locations that establish a competitive position for Ireland in this market. As the
industry develops, and builds on existing strengths, a wider range of locations will play important

roles. T®6 AYAGALIET F20dza 2y | FANRG LKI &S 2F t20FdA2ya
energy and engineering experience thabuld ensuie that Ireland benefits from this opportunity.

For te location of these firsphase sitesrequired to suppat the development of the offshore
renewable energyindustry (wind, wave and tidalp dominant issues the physical location of the
various renewable resourcesnd existing port facilities that may be cesffectively enhanced to
service the emerging ogptunities.

13
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Renewable Resources

It is essential to appreciatéhe geographical disposition of wind, wave and tidal energy resources
around Irelandbefore selecting thebestsuited localities for port development to support the
exploitation of those resources. A broad array of information souhaesbeen consulted to provide a
consolidated overview ahe ocean energy resources considered in this study.

The vast majority ofhe data in the assessment of the ocean energy resources is publicly avajlable
for example the SEAI Wind Energy Atlas, the Marine Institute Wave Energy #tadraft Offshore
Renewable EnergevelopmentPlan (OREDR) Irelandand, in Scotland and dthern Ireland the
Marine Renewable Energy Resources AtRecent Strategic Environmental Assessmentiéland

and Northern Ireland provide current views of the theoretical, accessible and practical resources for
offshore wind, wave and tidal energyp@ are reported in this section.

2.1  Offshorewind resource inthe Republic ofireland

Ireland has exceptional offshore wind resowcen terms of both strength andconsistency. The
shallow seas along the coastline of Ireland are potential locationsffshore windfarms. Offshore
wind generates powebetween 70%and 90% of the time (EWEA Oceans of Opportunity 2009). Irish
waters have sufficient space available to allow for the development of offshore windfarms without
impacting significantly on othestakeholders who use the waters.

A study carried out bthe Irish Department of Public Enterprissnd theNorthern IrishDepartment of
Enterprise, Trade and Investment in 20Q0Assessment of offshore wind energy resosricethe
Republic ofreland and Nahern Irelandg states that the total wind resource within 12 nautical rsile
(22.2km)2 ¥ KS veSitoddeovhtarsds@stimated at approximately 1,018Wh/year from 3.0

MW turbines at grid spacing of 500m. This is an assessment of the totaldga@nergy that could
theoretically be derived from offshore wind energy around the coast of Ireland. This resource has
been evaluated by estimating the offshore mean hourly wind speeds and converting these values into
energy contours.

The proportion of his resource which can feasibly be developed is subject to a combination of
conditions including climatic conditions, engineering feasibiltyd environmental and legislative
considerations. In addition, areas designated for other uses of the¢sta example aggregate
dredging and commercial shipping will reduce this resource further. The resulting accessible
resource may be quantified after taking consideration of:

y the physicaland @nstructionalconstraints
y environmental issues
y statutory permissions and planning legislation

According to the report, the total feasible resource based on MW turbines at 500m spacing
throughout the resource area ranges from 48Wh/year to 55.5TWh/year when considering water
depths less than 20m and minim distances offshorebetween2kmand 10km.

14
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Thus, in terms of full loatiour potential, Ireland has one of the best wisdergy climates in Europe.

The potential offshore wind resource in Ireland is lasgale and much greater than the capacity of
our ekectricity system to absorb it all for domestic use. The recent strategic environmental assessment
on the development scenarios in tl@fshore Renewable Energy Development P@QREDPprovides

useful information as to the development potential for offseowind in the different resource
assessment areas when environmental effects are taktmaccount Installed power in MW is used

as a measure of capacity in this respect.

The Government has announced plans (subject to stideclearance) for a RenewabEnergy Feeth

CFNAFF Ow9CL¢UO 2F emnn LISNI YSAF gl G0 Greentpydwad 2 NJ St SC
proposed offshore wind developments have already secured a foreshore lease and, separate to this,

three offshore wind projects are due teeceive a grid connection offer under the Gate 3 process. Both

a grid connection and a foreshore lease are necessary for projects to be developed. These arejects
describedin the strategic environmental assessmentéalready existing renewabliafrastructure b

is recalled that thus far onl5 MW has actually been constructed.

To date, two foreshore leases have been granied(02 and 2005¢ for the operation of a 520 MW
windfarm on the Arklow Bank and a 1,100 MW windfarm on the Codling Bank, both in the Irish Sea.
Seven turbines totalling 25.2 MW have been installed on the Arklow Barkremaining two sites

that have received consent curréyn have no offer of connection to the Irish grid.

Approximately 800MW of offshore wind projects in Gate 3 are due to receive an offer of a grid
connection. Offshore wind projects included in Gate 3 are Dublin ArrdgfiBray Head, Co Wicklow

¢ in thelrish Sea) (36MW); Oriel (Dundalk Bay, Co Lowt the Irish Sea) (33@W) andFuinneamh
SceirdeTeo(‘Bceird€bn the map)outer Galway Bay Atlantic coast) (100.81W).

Thetwo projects that have secured foreshore leases (Arklow and Codling) dicheet the cutoff
date that theCommission for Energy Regulati@@ERset out in the Gate 8irection and areghus not
in line to receive a grid connection offekMhile they are consentetb from a foreshore perspective,
they can only build out whethey have a grid connection.

Notwithstanding the current lack of grid connection for these projects, other opportunities in future
might provide for development on these siteSeveral offshore grid initiatives could lead to offshore
grid-connection possitities, whilethe Renewable Energy Directive provides for vari@gsoperation
mechanismé which, subject to agreement between thgovernments concerned, could provide joint
project opportunities.

A summary of the current state of play is provided Tiade 2.1 below. A mapshowing these
developmentsfollows, taken from the recentStrategicEnvironmentalAssessmen(Figure2.1). The
map also references the existing Galway Bayetest site and the planned gridonnected Belmullet
wave test site off Co May

15
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Table2.1: Offshore wind projects included in Gate 3

Location MW Grid Connection Foreshore Lease

offer

Arklow Bank Irish Sea No grid connection
offer. Application
post cutoff date for
Gate 3

Codling Bank Irish Sea 1100MW No gridconnection Yes
offer. Application
post cutoff date for

Gate 3

Dublin Array (called Kish Irish Sea 364MW In Gate 3 Foreshore Lease applicatio
Banks in the Gate 3 being processed by DEHL(
Direction)
Oriel Irish Sea 330MW In Gate 3 Foreshore Leasapplication

being processed by DEHL(
{ OSANRS 2 NJ| Atlantic 100.8MW In Gate 3 Foreshore Lease applicatio
{ OSANRS ¢S82 being processed by DEHLG
Doolick in the Gate 3
Direction

16
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Figure2.1: Existing renewable infrastructure Republic ofireland
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In addition to the offshore developments identified, a significant number of other foreshore
licence/lease applications for offshore wind developments have been received by the Department of
Environment, Heritage & Local Government (DEHI&xe applications have not yet been processed
and are currently also without a gritbnnection offer.

2.2 Offshorewind resource in Northern Ireland

The Assessment of offshore wind energy resosiicethe Republic ofreland and Northern Ireland
(2000) states that the total wind resource within 12 nautical msil22.2km) of Northern Irish
territorial watersis approximately 187TWh/year from 3.0MW turbines at grid spacing of 500mAs
for Rol,this is assessed and based on the total available energycthald theoretically be derived
from offshore wind energy around the coast.

The technical resource based on BMOV turbines at 500m spacing ranges from 3\&h/year to 36.9
TWhlyear. Again, these figures were based on a maximum depth of &0aminimumdistanceof 2¢
10km from the Northern Irish coastlinand 30 MW wind turbines.

The theoretical practical resource of potential offshore wigeherated energy for Northern Ireland
ranges from 0.10Wh/year to 6.53TWh/yeat based on a maximum depth of 20m, at a distan€&c
10km from the coast and 3MW wind turbines.

Currently, there are no offshore wind projects operating in Northern Ireland waters.

Another highlevel offshore wind resource study was undertaken by Acienewables on behalf of
the Department of Enterprise, Trade and InvestméBETI)in 2004 A Study into the Renewable
Energy Resource in the Six Counties of Northern Irelahidhlights key areas of viable resowstieat
can be economichl exploited Nominal installed capacity of 50@W was estimated. In assessing the
potential for possible offshore windfarms, this figure was assumed wgiagacteristics foa 3.6MW
wind turbine and a water depth of 20m or less.

Figure2.2 shows the offshore win@gnergy resource arounthe Republic ofreland. Figure?.5 shows
the samefor Northern Ireland.

18
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Figure 22: Offshore wind energy resource Republic of Ireland
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2.3  Wave resource in the Republic of Ireland

Ireland has an excellent wave energy resource due to its favourable climate and lotetsicethe
Atlantic Ocean. A study by Pontes, M.T. et al (19483essinghte European Wave Energy Resource
calculatedthe theoretical wave resource for Euroge aroundof 320,000 MW the highest resource
levels in Europ&vere availableoff the west coast of Irelandvith an average wave power of kK&V/m.

The public consultation documen®ptions for the development of wave energy in Irel&@G2002)
estimates that the practical wave energy resource offshore is greater than 6,000 MW or 59 TWh per
annum. The potential is there for wave energy to be a crucial contributor towards Ireland's future
energy requirements.

In 2005,the Sustainable Energy Auttity of Ireland carried outhe study Accessible Wave Energy
Resource AtlasThe study identified the theoretical wave resource of 328h that exists within the

total limit of lrish waters (including Northern Ireland). Sintitaas withwind, it is imporant to
consider the physical constraints likely to be associated wilve-energy technology converters.
Exclusion areas were removed for the resource calculation. The resource was limited to a distance of
100km from the shorelinso asto determine the eonomic limit for cable network to deliver power
ashore from the generatordVith this approach, the accessible wave energy resource was estimated
to be 21TWh. This is identified as the most-tgpdate assessment but is not a definitive estimate of
IrelandQ &  LJ2, 8ikefethindlogy performance continues to improve.

In this report, the technical resource was estimated basadhe projection of the electrical power
and energy levels that the historical wave regimes would attain if allowed toraet codon of real
converters or converter groups. A reference wave converter was chosen for this punpegddch the
Pelamis wave energy convertdevice was used to determine the technical resource. The maximum
technical energy resource was estimated to belX8h per year.

In calculating the practical resource, specific deletions were madeas with depth <50m, areas at
overfalls (a turbulent stretch of water caused by marine currents over an underwater ridge), areas at
wrecks, areas further than 100km frotine coast (the practical economic limit of transmission cabling

at the scales envisaged), areas where surface currents exceed 1.0 knot (Pelamis). In gessalre
within 50m depth zone or in areas where the average power resource is relatively #ishllSea,
North Channel).

The overall accessible electrical powienw level obtainable according to the repottsing the Pelamis
cordon at different distances from the coastas 2.4 TWIper year. The deletions made to establish
the accessible resource were cable and pipeline corridor width, fishery blocks, marine traffic
separation zones and submarine exercise areas.

As expected, according to the reppthe more exposed parts off the e coast provide the highest
returns of energy (NortiWest Donegal, West Mayo, West Galway and St#st Kerry). The highest
value obtained within 50km of the coast is 560/h/m off NorthhWest Mayo. Near the coastline,
values of 25375MWh/m are more cormon on the Atlantic seaboard.
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24 Waveresource in Northern Ireland

Northern Ireland has little or no technical offshore wave power resource agsaglentified in the
Northern Irish SEA completed ftive Department of Enterprise, Trade and InvestméBET)in 2009.

The UK Marine Resource Atlas (2007) and the Ireland Wave Energy Atlas (2005 lathed by the
Irish Marine Institute demonstrate that the range of wave resource power around Northern Ireland is
generally low, in the range of 0 to W per metre of wave crest, when compared with the west of
Scotland andhe Republic ofreland in which power resource of >30 kW per metre of wave crest has
been identified.

Figure2.3 shows thelocation ofwave energy resources ftine Republic ofreland.
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Figure2.3: Location of wave energy resourcesRepublic of Ireland
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2.5 Tidalresource inthe Republic ofreland

A study carried out byhe Sustainable Energy Authority of Ireland in 200itlal and MarineQurrent
EnergyResources in Irelandienerated the valueshown in Table 2.

Table2.2: Outline of tidal & marine energy resourc&sRepublic of Ireland

Classification | Development Resource

(TWhly)

Theoretical Gross energy content between 10m depth contour and 12 230
nautical miles limit

Technical Theoretical resource limited by existing turbine support 10.5
structure technology and to a minimum current of 2.0 m/s

Practical Technical resource limited by wave exposure - $esl 2.63
conditions, shipping lanes, military zones and disposal sites

Viable Accessible resource limited by commercial constraints inclu 0.92
development costs and market reward

The main objectives of this study were to identify potential sites for electricity genergtiavide
detail analysis of the areadentified, calculate the accessible resource of tidal energy using existing
technologies and predict the additional contributions which future technologies are expected to
make.

It can be seen that the majority of the tidal energy resource is to be famthe east coast of Ireland

as the resource on the west coast is mainly concentrated in the Shannon Estuary. At the time of
publishing the report, tidaénergy technology was in the early stages of development and stream
velocities of at least 2.0m/secere required for efficient generation. It is envisagbdt, with further
technological development, efficient generation from stream velocities of 1.5m/sec should be
practicable by the year 2015.

2.6 TidalResource in Northern Ireland

¢KSNB NB Ylye SELR&ASR FNBFa 2FF b2NIKSNY LNBfly
Their tidal resource is influenced by a combination of factors:
1 rapidly shelving bathymetry, providing relatively deep water close to the coast for tidal
energy converters to operate

1 several largdoughs, which concentrate tidal flows through narrow straits
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1 several small islands located near to land and separated by deep channels that experience

very strong tidal currents

A DETI 2003 reportq study into the e&eonomic renewable energy resource in Northern Ireland and
the ability of the electricity network to accommodate renewable generation up to @0d€timated

that, with first-generation device technologfi.e. operating within a water depth of 2a0m), a
potential capacity of 67 MW could be installed. The strongest tidal currents were predicted in areas
with water depths ranging between 4&nd 80m. It was anticipated thaif tidal device technology
could operate in the deeper areas, an estimated total reseurapacity of 650 MW coulik possible.
Currently, there is 1.2 MW (3,800 MWh/year) installed capacity in Strangford Lough. This is due to the
strong tidal current flows available and suitable water depth in the central Narrows arbadoughs

also beng used as a development site by Marine Current Turbines (MCT).

Figure2.4 shows thelocation oftidal energy resources around the coasgtthe Republic of Ireland.
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Figure2.4: Location of tidal energy resourcesRepublic of Ireland
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The resource charts illustrate how offshore wind resources exist all around the Irish coast but are
limited by shallow water constrainten the east coast siteswhereas wave energy resources are
concentrated down the west coaandtidal energy resourcedown the east cost.

The main objective of the SEA in Ireland was to identify where development is most likely totoccur,

identify the potential environmental constraints in those areas and, taking potential environmental
effects/constraints into account, to project the levels of development that could occur in the various

W 4aSaaySyid ! NBFaQd ¢ KSo suppditliall thrgeFréhewaltieNdsOuicdsNBE NS |j dz
similar andsreviewed later.

The Northern Ireland SEA provides a summary resource chart which identifies potential offshore wind,
tidal and wave resource sitegsshown in Figur@.5.
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Figure2.5: Potentil offshore wind, tidal and wave resource sites in Northern Ireland
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2.7

Based on the resultsf the cumulative assessment summarised in the Northern Ireland BiAs
concluded that between 900AW and 1200 MW of electri@l generating capacitgould bederived

Summary¢ Northern Ireland

from offshore wind and tidal stream array developments in Northern Ireland waters without

significant adverse effects on the environment.

In terms of the potential for offshore wind, Tal®?e3 showspotential for beiveen 600 and 900 MW of

electrial generating capacityo be developed in Zones 1 and 2. The main factor influencing the
amount of development that could occur in Zone 1 is the potential for offshore windfarm

RS@S

t2LIySyia

G2 I TS OdiHentadgesSSitdd(MVHS) dandthe QautselzdySOlrds
of Outstanding Natural BeautpONB. The level of likely effect would be influenced by the location,

size and configuration of any offshore windfarm development

Table2.3: Offshore wind potential; Northern Ireland

Resource Zone Capacity Offshore Wind
(excluding environme ntal factors)

Resource Zone Capacity for Offshore
Wind (including environme ntal

factors)
T o U Likely no. of offshore |  Likely MW
offshore wind e wind developments from offshore
developments that | from offshore op B
Zone could be wind el i wind
accom mied il il}a:,::d"::-rrl:t;era =] avégsjgi:: of
(based on average average size size of 300 M.ﬂ.rgj 3 ug MW)
size of 300 MW) of 300 MW)
Zone 1 2 G600 MW 1 300 MW
Zone 2 3 00 MW 2 600 MW
Potential Offshore Wind Likely Offshore Wind
excluding emvironmental 1500 MW — Sl el
{ 9 . environmental MW
factors)
factors)
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Table2.4: Tidal potential¢ Northern Ireland

s pnedbe I s Arrays {Inilo:: emirnni:rrle‘rrr"l:r
(excluding environmental factors) ray ing
factors)
Porentialno.of | o Tolal | Likely no. of tidal Likely MW
tidal developments from tidal developments that from tidal
Zone that could be develo nin could be developments
accommodated (bas :'an accommodated (based on
(based on average average size (based on average average size of
size of 50 MW) of 50 NW) size of 50 MW) 50 MW)
50 MW to 100
Zone 1 1to2 MW 2 100 MW
Zone 2 4 200 MW 4 200 MW
Zone 3 1102 =0 m‘*m 0 0 MW
Zone 4 2 100 MW 0 0 MW
Zone & 1 50 MW 0 0 MW
Likely Tidal
Paotential Tidal Developments Developments
(excluding environmental 550 MW (including 300 MW
factors) environmental
factors)

Based on the results presented aboveisitestimatedthat there is potential for the development of
between 900 MW and ,200 MW of offshore wind and tidal marinrenewable energygenerating
capacitywithin Northern Ireland waters.

2.8  Summaryg Republic of Ireland

The following general observations can be made with respect to the development potentials
associated wittoffshorewind, tidal andwave powerin the Republic of Ireland.

Floating wind is still an emerging technology. It is unlikely that there would be any significant
commercialscale developments in operation by 2020. Therefaihough there isstrong potential

for the development of this technology in Irish waters,atgerall contribution towards achieving the
scenarios set out in th®ffshore Renewable Energy Development R@GREDPmay be limited.

Opportunities for offshore wind off the south and west coast (Assessment Areas 3, 4, and 5) are
constrained by water dep, shipping and navigation, seascape, protected sites and other sensitive
receptors close to shore. Although the assessment has identified some development potential in these
areas, they generally appear to be unsuitable for fixed wind developmEmtrebre, given the
limitation with floating wind and constraints on the south and west coast for fixed wind development

it is likely that the 4,500MW scenario identified in the OREDP would have to be met with fixed wind
developments in Assessment Areas Bn2l 6. In factthere is potential for the entire scenario to be

met entirely with development in Assessment Area 6. However, availability of grid connections and
grid capacity in this area is not good and could therefore prove to be a limiting factor for
developments off thenorth-westcoast.
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The 4,500MW scenario could also potentially be achieved entirely with fixed wind developments off
the east coast (total identified potential for Areas 1 and 2 is betwdg00 MW and 4,800MW)
providingthat no signficant adverse effects are identified at the project stdfyg examplerelating to
shipping and navigatigrand nature conservation Of the potential 4,200AW to 4,800MW, there is
already 2,31MW either consentedo or due to receive a gridonnectionoffer in the Gate 3 process.

It is therefore likely that limited additional developmewbuld berequired in this area to achieve the
4,500MW scenario.

Overall, in terms of wave and tidal energy, the high scenario set out in the OREDP is to develop 1,500
MW generating capacityBased on lie resultsof the assessmentit is concludel that, overall the
potential developable wave resource, in both shallow (10m to 100m) and deeper water (100m to
200m) issubstantialg totalling between 27,500MW and 31,100MW generating capacitycross all

areas, with at least 12,5001W in shallower waters. In comparison, the overall potential tidal energy
resource is mucimore limited ranging between 1,50MW and 3,000MW across Assessment Areas 2

and 6.

Based on these figes, it appeas that the development scenario for 1,50@W for wave and tidal
energygenerating capacitgould be achieved entirely from wave energy, with a contribution from
tidal energy. Howeveia number of factorsieed to be considered

1 Most of this esource is located off the west coast. Consequently, although there is a
significant resource, realisation of this potential resource, even achieving the scenario of
1,500MW generating capacityould dependnot onlyon industry developinghe necessary
technology to a commercial scale by 20&@h significant progress by 2030, but also on the
provision and availability of onshore infrastructure such as grid connections and capacity.

I There is no tidal potential in the Shannon Estuary due to environatenhstraints.

1 There is potential for tidal energy to contribute towards achieving the scenario of M500
for wave and tidal energgenerating capacityout environmental constraints associated with
this technology are generally greater théor wave devebpments due to the proximity of the
resource to the coast. There is more scope for avoiding protected sites and sensitive
receptors in Assessment Area 6, although the availability of grid connections in this area is

still a consideration.

Table 2.5 illustrates the conclusions from testing the OREDP development scenarigs the
assessment results of the development potential for these technologigsking into account
potential environmental constraints and other marine activities/users, for eaththe different
offshore renewable energy technologies within the assessment areastaiiesis described in the
Environmental Report as a summary of the results of the Cumulative Assessment. It summarises the
total amount of development that could pentially occur within each assessment area without likely
significant adverse effects on the environment.
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Table2.5: Development potential in each assessment area (without adverse environmental

effects)
Wave: 0to
100m Wave: 100m
) Water to 200m ] Floating

Assessment Fixed Depth Water Tidal Wind
Area™ Wind (MW) [ (MW) Depth (MW) | (MW)* (MW Total
1: East Coast 1200 to 1200 to
(North) 1500 - - - - 1500
2: East Coast 3000 to - - 750 to - 3750 to
(South) 3300 1500 4800
3: South Coast 1500 to - - - 6000 7500 to

1800 7800
4: West Coast 600 o 800 500 to 600 3000 to - 5000 to 9100 to
(South) 3500 6000 11000
5: West 500 EQ00 6000 to - 7000 18500 to
Coast 7000 19500
5a: Shannon - 0 - 0
Estuary '®
6: West Coast 3000 to 7000 to 6000 to 75010 [f000 to 23750 to
(North) 4500 8000 7000 1500 8000 29000
Total 9800 to 12500 to 15000 to 1500 to 25000 to | 63800 to

12500 13600 17500 3000 27000 73600

A dash indicates that a limited technicakource is available

The tidal resource is based on tidal stream technologies only and does not include tidal barrages.
Although there is a large potential floating offshore wind resouthis is still very much an emerging
technology. It is unlikely thdt would be developed at a commercial scale by 2020. The development
potential in Assessment Area 1 takes into account the proposed Oriel Windfarmv{880and the
northern section ofthe Dublin Array §pprox.150 MW). The development potential iAssessment

Area 2 takes into account the approved Arklow Bank Windfarm @®0) and Codling Bank (1,100
MW) and the southern part of the proposed Dublin Arrapgrox.214 MW) which is due to receive a
grid-connection offer in the Gate 3 process.

Those agas where dimited technical resource is availabitay containa potential resource fosome
of the technologies. However, the resource assessment has concluded that for technical reaspns
water depth distance from shorgeetc ¢ the resource availdb is unlikely to be developed in the
timescale of the OREDRe( by 2030).
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3.0 Geographic Distribution of Irish Ports and Marine Renewable Resources

In the previous section it was shown how thishorerenewable energyesource is divided around

the coast of Ireland into the followingegions
1. East CoagtNorth)
2. East CoagiSouth)
3. South Coast
4, West Coas{South)
5. West Coast
6. Shannon Estuary
7. West CoastNorth)

In each of these areasertain marinerenewable energyesources predominateas shown in Table
3.1

Table3.1: Distribution ofrenewable energyesources in Ireland

Offshore Wind Tidal Offshore Wind
(Fixed) (Floating)
1. East CoagiNorth) Yes Yes - -
2. East CoagBouth) Yes Yes - -
3. South Coast Yes - - Yes
4. West CoadfSouth) Yes - Yes Yes
5. West Coast Yes - Yes Yes
6. Shannon Estuary - Yes - -
7. West CoagfNorth) Yes Yes Yes Yes

Thus, for all ports on the North East and Sehtst coaststhe principal target renewable marine
resources ardixed offshorewind andtidal. This resource range will require particular port facilities in
respect of quay lengths, water depths, adjacent hinterland areas and difapetential. Conversely,

in these areashiere is very little wave resource and water depths are insufficient to support floating

wind deploymentsThe same logimay be appliedo the other coastal regions.
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Thus, the ports located within the boundaries of the seven coastal regions mapitsidered as
candidates to support the deployment of the various technologies associated with the predominant

renewable resources within the boundaries of the regions.

Figure3.1 shows he distribution ofthe principal and secondargorts, as well aghe waveenergy

test site at BelmulletA second tidal energy test site may be developed in Nortlshwaters.

Figure3.1: Principal and secondary portsvith Belmullet wave test site

33



IRISH SHIPPING & PORTS REQUIREMENTS FOR THE OCEAN ENERGY INDUSTRY | JUNE 2011

Assessment of Offshore Suppore¥selRequirements

This sectiomassessethe rangeand numberof specialist vessetbat would be required fodeveloping
a typical 300MW offshore windfarm.

4.1  Exampleg vessels used for Thanet windfarm

It is iformative to review the range of vesselssedin the recent erection othe 300 MW Thanet
windfarm, by way of example of the kind of resources necessary in this type of project. Around 35
vesselsranging from support craft to installation vesselereinvolved in the three main elements of

the project turbine installation the offshore substation and the associated cabling works. In,tb@l
foundations, transition pieces and turbines have been installed.

Vattenfall acquired the Thanet Offshore Wind Farm project in November 2008. Construction was
completedin September 2010. There ai®0 Vestas V90 wind turbines thaave a total capacity of

300 MW. This is sufficient to supptyore than200,000 homes per year with clean energle largest
operational offshore windfarm anywhere in the world will make astrong contribution to the UK

@R BSNYYSYyliQa yI iArengwalile eheygRarg®sS THe 2Ty idnét project is located
approximately 12 km off Foreness Point, the most eastern part of Ksamhe elements of the onshore
construction work commenced at th@rmer Richborough power station in January 2008 where the
onshore substation ilcated.

,. 1 '\!"\_\I;Ef“':'q . v

Y

Sea Jack
I 2YYSYyOAy3 Ay al NiKplafonmSeeZlackstafled th&rdonoile foyndations

and navigation marker$i NI y 8 FSNNBR FTNRY +fAadaAy3aSyodpry wi Yadal ds
Fightershown belowand the barge®©sprey Carrieand E3501.
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Stevns Arctic

The Danisfowned tugStevns Arctisupported theSea Jactogether with among others+ A S 3 S NA Q
ShoalbusteBeverr Y R 5 NR& S Y IMaahderprovidlialg adsistAnce at Ramsgate.

Inal @ HnndE SAGK FNRBdzyR Hn Y2y 2LAf SMPIRgsdaldiont f SR at
began installing the transition pies, loading out of Vlissingen. By November 2009, with 84 transition

pieces in place, th®PI Resolutioswitched to installing the actual turbines, which were by then

loading out of Dunkirk.
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MPI Resolution

In January 2010 the installation of the i'mmnopile by theSea Jaclas celebrated. That vessel then
took over installing the remaining 14 transition pieces, which were transferred to Ramsgate six at a

time from Vlissingen.

A variety of craftincluding the cabldéay bargeUR101chartered by maircable contractor, Aberdeen
based Subocean Group, laid the interay and export cables, supported by craft that included JP
YY A IK{G QBeverng 5y Ri dalzt NI aMOkrdtiQ 88 ! { 5 ( dz3

UR 101

Keverne
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Initially the UR101wasusedon the interarray element but was later switched to the task of installing
the export cable.

Two sophisticated offshore support vessels were mobilised by Subocean to install tharnater
cables In October 2009 a renewable industry milestone was passed when the Nomwegized
cable layePolar Princdoecame the first vessel to install intarray cablesisingDP.

Polar Prince

Four cables were buried 1m below the seabed in 30m of water in just 24 .hbuemethod applied, it

is claimed cut installation time by 50%. In December 2009, just days after the first turbine was
installed, the Norwegiaiowned, Isle of Masregistered DP2 class support vessi@irmand Mermaid
joined the Polar Princen laying the interarray cables. Th&IR101meanwhile was busy establishing
the shore end of the export cable to the onshore substation at Pegwell Bay south of Ramsgate.

The offshore substation was installed in January 2010. A jatiiet foundation wasonstructedto
support the threelevel topside stucture. The Russiaowned crane shistanislav Yudin,

Stanislav Yudin
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operated by Dutch company Seaway Heavy Lifting, was mobilised for this operation, supported by the
anchor handling tugBlizzardand Typhoon

Typhoon

from ITC Holland BV, Harms Bedzy’ 3 ¢ NJ Yy GebiduNEaQdithe (Bpagish ASD tiRed Wolf.
The Stanislav Yudithen returned to Rotterdamwhile Fugre{ S| O 2 NB&Excalidurcéntinued
with the substation installation work.

Excalibur

/TofS YFEGdGNBaa AyadltftlrdAzy ¢QRpress & dzy RSNI 1Sy o
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Oil Express

supported by various craft including the tupdS Globe, Voe Jarhd Red Dolphin
The aboveaccount gives a flauw of the range of specialised vessels thatighbe usedin the

installation of an offshore windfarm. Tablke1 showsa breakdown of the vessels used during the
Thanet offshore windfarm installation.

Table4.1: Vessels used in Thanet offshore windfarm installation

Vesselkype Names

Jackup platform Sea Jack

Jackup vessel MPI Resolution, Excalibur

Cablelay vessel Polar Prince, Normand Mermaid

Cablelay barge UR101

ASDiugs Keverne, Multratug 18, Red Wolf

Heavylift vessel Stanislav Yudin

Specialissupport vessels Oil Express

Barges OspreyCarrier, E3501

Tugs Osprey Fighter, Stevns Arctic, Bever, Meander,
Centaurus, DMS Globe, Voe Jarl, Red Dolphin

Anchorhandlingtugs Blizzard, Typhoon
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4.2  Summary

Thus, for a 10@urbine, 300MW offshore windfarmup to 35 assorted vesselgould be required over

a two-year period. It can be expected that similar resources would be required for aMl@aidal

array or wave array deployment carried out over a similar period. Wave energy systems bring an
additional requirement for the installation @hultiple mooring systems for the wave device array. This
would involve anchor handling and crane vessels in addition to the vessel tgeesforthe Thanet
windfarm. Wave and tidal array deploymentsight also requirehe use of specialist support vessel
designed exclusively to ease the task of device deployment.

This section has provided an insight into the range of vessels required to deploy and install an offshore
windfarm similar in size to the Thanet field. Sevewath windfarmsre planned for installation in Irish
waters Table 4.5howsa typical deployment fleet for 800 MW wave energy array.

Table4.2: Typical fleet needed for 300 MW wave energy array

Vesselype \lo}
Jackup platform 1
Specialnstallation vessel 2
Cablelay vessel 2
Cablelay barge 1
ASDiugs 4
Heavylift vessel 1
Specialissupport vessels 1
Barges 2
Tugs 10
Anchorhandlingtugs 4
Multi-purposeoffshore support vessel 1
Maintenance vessels 2
Total 31

40



IRISH SHIPPING & PORTS REQUIREMENTS FOR THE OCEAN ENERGY INDUSTRY | JUNE 2011

5.0 OffshoreWind/Marine Energy. Satus of IrishVesselOwners

5.1 Irish shipping companies with potential interest inoceanenergy

A checklist of Irish vessel owners and brokers has been created. Each organisation heanketad

and assesseaeparately Table5.1 provides contact information focompanies. Not all othem are
actual shipownersseveral have evolved to become shipping specialists without owning their own
fleet, includingthe Burke Shipping Group and stimpkers Mullock & Sons Ltd.

Table 51: Irishvessel owners and brokers

SHIPPING COMPANIES \
ISLAND SHIPPING Address: Dispensary Lane, Wicklow
Tel: +353 (0) 40461623
TD¢ Simon Greenwood
CD¢ Tim Greenwood

MAINPORT GROUP Address: Irish Mainport Ltd., Mainport, Monahan Road, Cork
Tel: +3531 5004200
CEQ; Capt. Dave Hopkins

SINBAD MARINE SERVIC Address: Shore Road, Killybegs, Co Donegal
Tel: +353 (0) 74 9731417
MD ¢ Jim Parkinson

FASTNET SHIPPING LTC Address: Bridgewood House, Ballyrobin, Ferrybank, Waterford
Tel: +3531832946
Contact: fastnetshipping@eircom.net

PACIFIC BLUE LTD Address: E6 South City Business Park, Tallaght, Dublin 24
Tel: +353 14511791
Contact: Seamus Connolly

BURKE SHIPPING GROL Address: Head Office, Berth 32 Ocean PA&rxandra Rd, Dublir
Tel: +353 (0) 1 8192600
MD ¢ Pat Brennan

ARCTIC SHIPPING AGEN Address: Roshine Road, Killybegs, Co. Donegal
Tel: +353 74 9741165
MD ¢ John Mitchell
Mob: +353 87 6677693

MSV INTERNATIONAL L1 Address: Ashmore House, Bushypark, Co. Galway
Tel: +353 (0)91 583827
CEQ;t  iNAO]l hQal ffSe

SHIP BROKERS

MULLOCK & SONS (SHIPBROKERS) Address: The Shipping Office, Dock Road, Limeri
Tel: +353 61 315315
MD ¢ John Dundon
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Each of thesecompanies and the associated shipping flagt consideredelow, in the orderin which
they appear in Tablb.1.

Island Shipping

IslandShipping has built up a considerable portfolio of experience since 2004, having sugynliexy,
support, remedial, maintenance and consultancy services to Arklow Bank offshore windfarm. The
company is based in Wicklotown. Its sister company Island Maritime is a mdisciplinary marine
organisation supplying a variety of construction, emgring, vessel and consultancy services to the
marine sector in Ireland and Europehe companies are led by two wegllialified brothers Tim and
Simon Greenwoodn recent yearsthe company has specialised in the supply of offshore windfarm
support vessls the latest two additions, Island Tiger and Island Panthex waterjet-propelled fast
catamaranslsland Tigera new Wildcat 53 vessel built by Safehaven Manmas launched in Cork in

May 2010.

In March 2010 the new vessel Island Flyer joinegl island Shipping fleeRowered by twin 420HP
Caterpillar diesel enginegith a large clear aft deckhe vessel is versatile and has been configured for
hydrographic and environmental survey, light sampling and commercial diving. Island Tiger isyurrentl
carrying out crewtransfer operations on the SSE and RWE Greater Gabbard offshore windfarm in the
North Sea.

Island Shipping is a fine exampleaofompany adapting tthe emergingOperations and Management
(O&M) opportunities provided by the development of offshore windfarms. It is a relatively small
company operatingompetitivelyinternationally, with modest overheads.

Table 5.2 Island Shipping vessels

Island Shipping: Vessel Type Name/Number Functions

Shallow Draft Tug Husky 21m

Fast Crew Boat Island Flyer 12m fast survey, dive, crew boat
Multicat Island Partner 15m Road Transportable, Multicat
Windfarm Support Vessel Island Tiger 16m Catamaran

Windfarm Support Vessel Island Panther 16m Catamaran
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Table5.3: Island Shipping summary

Company: Island Shipping

1. Management and commercial experience in Offshg Yes
Deployment and O&M

2. Years involved in the business 6 years

3. Where is fleet deployed Arklow Bank, Greater Gabbard

4. Experience in servicing Irish and UK markets 6 years

5. Futureplans for investment in the sector Yes, at appropriate rate to match busine

opportunities

6. Financial capability to develop in this marketplace | Some based on internally generated
revenues

7. Barriers to growth/market impediments Access to capital
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Irish Mainport Holdings

The Mainport Group is an integrated marine services company that provides a full range of marine
services to shipownersexporters, importers, oil companies and others involved in the maritime

trades. Its operations are conducted from offices located in Cork, Foynes and Drogheda as well as
overseas. Mainport started operations in 1957 as Ronayne Shippindpdgdd in Corkin 1964 the

business diversified into stevedoringarehousing, transport and logistids 1970it expanded again

after the start of oil exploration in the Celtic Se& joint venture was established wittSmit
International in Rotterdam for the marketinof its offshore service craftthis ledto the company

becomingL NBf I yRQa I NBESaAld AKALWLAY3I O2YLI ye LINRPJARAY3

In 1976 following continuing growth through acquisitipfurther expansion took place which involved

the state shipping companyrish Shipping Ltda new holding companyrish Mainport Holdingswas
established. In 1979 Mainport became involved in the shipowning business with its first two vessels
through a company named Seahorsehichhad wona contract fromMarathon Petroleum Irelando
providea platform supply vessel and a safety standby vessel to service the Kinsale gdddieinbrt
continued to grow at the beginning of 1995Celtic Tugs was launchedith the aim of providing
towage services ifrish ports and around the Irish coasin 2000 Mainport was awarded a loxigrm
contract to provide three ASD tugs on tReer Shannon

In 1997 the company invested in a slaigency business in South Afri¢@ading to the formation of
Mainport Africa Shippig Pty. This agency has continued to develijih offices in Durban, Cape
Town, Richards Bay and Johannesbum@004 a large expansiaimok place withthe settingup of a
joint-venture company in the North Sea with Norwegian partners Sartor Shipbasgd in Bergen.
Mainport then succeded in breaking into the offshore oil business in the North Sea with the purchase
of eight vesselsandit consolidated its position. In 2007 Ocean Mainport Rescue was formed following
the purchase of HavilRescue in Aberdeemogether with a further eight vessels. Mainport sdidck

its interests in this sector to Sartor in September 2008.

Caspian Mainport started life in 2006 when a contract was won from Agip to supply two large drill
cutting barges fouse inthe Kashagan QOil Field in the Caspian. S=epian Mainporthascontinued to
grow and nowhasseven vessels in operation in the Caspian Sea.

Irish Mainport Holdings represesias success story in Irish shippinghascontinued to grow regardless

of fluctuations in local markets through diversification and the identification of new opportunifies.
Mainport team includes a diverse range of highly qualified individuals with a broad range of
experience including master marinersand marine engineers hHough to accountants and
administrators It is well placed to manage any expansion in Ire@ndffshore marinerenewable
energydevelopments.
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Table 5.4 Irish Mainport Holdings vessels

Mainport Group: Vessel
Type
Irish Mainport Holdings

Name/Number

Functions

ASD Tugs 44tbp M/V Celtic Rebel, M/V Celtic Isle, | 37.6m Towage, Safety,
M/V CelticBanner Firefighting, Salvage
Support Vessel M/V Mainport Oak, M/V Mainport | 57m Supply, Seismic Support
Elm, M/V Mainport Ash
Standby/Supply Vessel | M/V Pearl 65.4m MultiRole Support
Bunker Barge Blue Marlin 45.3m Bunker Barge

Caspian Mainport Vessels

Tug 40tbp 2 CM Eagle, CM Annie 29m Towage, Safety

Anchor Handling Tug 4 CM Heather, CM ltalia, CM 29m Towage, Safetupport
Support 40tbp Cormorant, CM Wulf

Anchor Handling Tug 2 CM Kurik, CM Mehran 26.8m Anchor Handling, Safet
44tbp

PSV 2 CM Service, CM Supporter 55m Safety, Support

Rescue/Recovery Vessel

M/V Ocean Tern

57m PSV/Stanlly, Rescue

DR1 Support Vessel

CM Surveyor

44.8mROV/Diving/Survey

Crew Boat

CMJet 1, CM Jet 2

32.5m x 36 knots

Table5.5: Irish Mainport Holdings summary

Company: IristMainport Holdings

1. Management and commercial experience in Offshg Yes
Deployment and O&M
2. Years involved in the business 30years

3. Where is fleet deployed

North Sea, Caspian Sea, South Africa

4. Experience in servicing Irish and UK markets

30years

5. Futureplans for investment in the sector

Yes, at appropriate rate to match
business opportunities

6. Financiatapability to develop in this marketplace

Goodc significantfleet owner

7. Barriers to growth/market impediments

Access to capital and market revenueg
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Sinbad Marine Services

Sinbad Marine Services Ltd was established in 1978 by its current madagictgr Jim Parkinson. The
company is an integrated marine services and leading shipping company operating out of Killybegs in
Co Donegallt provides three main service types:

1. Shipping Agency
2. Offshore Support Services
3. Marine Plant Hire

Sinbad Marine Serces provides ship agency services to approximately 650 vessels each year. The
typical services includarranging berths, pilotage, bunkers, provisioning, cargo handling, ferry and tug
hire, crew changes, emergency medical evacuations, motor repairspnesis warehousing and
laydown.Its clients includeexploration companies, offshore service contractors, fishing vessels, cargo
vessels, cruise liners, tankers, break bulk vessels, survey vessels and windfarm developers.

It provides supply base managemeand onshore logistics support to exploration, seismic and survey
companies and other oil and gas service comparasswell as vessel owners and managérdas
worked with many large multinational offshore companiggluding Shell E & P, Van Oord t&taEni,
Marathon, Technip, Tideway, Fugro SurveyTransodeaxon Mobil and many others.

Thecompany recently completed the purchase tbe latest addition toits fleet ¢ the new 47-tonne
bollard pull tug SMS Bison. Sinbad intetm operate this vessel throughout Europe and locally in the
home port of Killybegsin March 2010 Sinbad purchased a new 15.5m x 8.5m rtr@ehsportable
multi-cat service vessegbMS Meercat.

Sinbad Marine Services is a very wel family companyKillybegsis ideally geographically situated to
service offshore renewable marine energy developments off the nalt coast of Irelands well as

gas developmentsThemodern port facilities are secontb none in this respect and transit distances

to likely development areas are not too great. Tb@mpany continues to grow with the acquisition of
flexible, multipurpose vessels that have relevance to manieaewable energydevelopments.This
expansion has taken advantage of the growing demand from the asimdustry, specifically the
Corrib gas project. Several tugs, workboats and barges have been added reoethityfleet, with

some of the vessels and barges involved in the Corrib project. Sinbad and Killybegs Harbour Centre
have run the supply base Killybegs for the subsea engineering firms that developed the Cgasb

field, including Allseas, Technip and CTC Marine.
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Tableb.6: Sinbad Marine Services vessels

Sinbad MarineServicesVessel
Type

Azimuth Tractor Drived4tbp | SMS Bison Towing, mooring, Firefighting
Tug
Damen Shoalbuster 32tbp Tug Shoalbuster Towing, mooring, anchor handling
Singlescrew steerable nozzle | M/V Nomad Multi-purpose, Firefighting

10tbp

Name/Number Functions

Multi-purpose Workboat M/V Ocean Catamaransurveying, Crew Change, Wind Fa
Cat Support

Multi-purpose Multicat SMS Meercat | Surveying, Crew Change, Wind Farm Support

Workboat M/V Sinbad 11.2m Workboat

Fast Workboat M/V Sinbad Il | 5.2m Workboat

Interlocking Pontoons 7 12m x 30t Pontoons

Table5.7: Sinbad Marine Services summary

Company: Sinbad Marine Servited

1. Management and commercial experience in Offshg Yes
Deployment and O&M

2. Years involved in the business 32years

3. Where is fleet deployed Corrib, Killybegs

4. Experience in servicing the Irish and UK markets | 32years

5. Futureplans for investment in the sector Yes, at appropriate rate to match busine

opportunities

6. Financial capability to develop in this marketplace | Some basedon internally generated
revenues

7. Barriers to growth/market impediments Access to capital
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Fastnet Shipping Ltd

Fastnet Shipping Ltd amarine plant operator and hire specialist based in Waterfttrtias more than

forty year€experience in the industry. The broad areas of experience include dredging, harbour and
coastal towage and the operation of various marine plant. @mpany has a good portfolio of tugs,
pontoons, barges, dredgers, cordtdats and unifloats, all of which can be modified to suit client
requirements. The&eompany is expecting to take delivery of the first of two mplirpose highspeed
catamarans in 2010. These vessels are expected to be suftablise in the offshore renewable and
survey market. All \&sels will be licensed by thdaritime & Coastguard AgendICA and Irish
Department ofTransport

The company is a major independent towage operator in Irelamdfering clients considerable
experience and knowledge in the business. Experience rafiges harbour and coastal towage,
berthing assistancand safety standbyto salvageand bed levelling. The tugs are Voith Schneider
propelled and include one 2fnne, one 15tonne and twosixtonne bollard pull vessels.

Fastnet Shipping is also the largéstependent operator of jackip barges in Irelandwith both
modular and mono hull varianté& member of the InternationalatkUp Barge Owners Associatjah
has been involved in many major infrastructure and site investigation projects with its pletfor
throughout Europe. The current barges include Jakiith 34m legs which can be extended depending
on ground conditions. The barge is a monohull jagkwith full international loadine certificationand
can operate offshore where modular platforms aret permitted.

In addition the company has two modular jaakp barges (Fastnet Jack 1 & 2), basadhe combi
float G5 design.

Fastnet Shippindpas significant experience in the operation of tugs and japkbarges which could
certainly be deployed tassist with offshore ocearenewable energyleployments.

Table5.8: Fastnet Shipping vessels

Fastnet Shipping Ltd.: Vesj Name/Number Functions

Type

Twin Voith Tug 25tbp Bargarth 28.4m Towage, Safety, Firefighting,
Salvage

Twin Voith Tug 15tbp Ingleby Cross 25.0m Towage, Safety, Salvage

Single Voith Tugs 6thp Agile, Adept 17.5m Towage, Safety, Bed levelling,su
surface jetting

Monohull Jaclup Barge Jakup 25m x 17.5m, 31m Legs x 4

Flexifloat Modular Pontoon | Combifloat

Systems 20 x 5.2mUniflote

Pontoon Ardon 36m x 10m
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Table5.9: Fastnet Shipping summary

Companyfastnet Shipping Ltd.

1. Management and commercial experience in Offshg Yes
Deployment and O&M

2. Years involved in the business 20years

3. Where is fleet deployed European and Irish coastal waters

4. Experience in servicing the Irish and UK markets | 20years

5. Futureplans for investment in the sector Yes, at appropriate rate to match busine

opportunities

6. Financial capability to develop in this marketplace | Some basedon internally generated
revenues

7. Barriers to growth/market impediments Access to capital
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Pacific Blue Ltd

The Pacific Blufleet of seismic support vessels is not based in Ireland, althoughlampany has an
office in Dublin. The fl# usesconverted trawlersaand is only relevanterein view of the Dublin office
address. These vessels would be available for charter in the international market.

Table5.10: Pacific Blue vessels

Pacific Blue Ltd Name/Number Functions

(Van Laar Maritime):
Vessel Type

Converted Trawlers | 20vessels Seismic Support
Aquarius, Blue Angel, Dolfijn, EagElaxborg,| Vessels, Guard, Utility
Fenny, Flamingo, Ingelason, Linda C, Marjj and Chase Vessels
Merlin Diver, New Grange, Octopus, Ospre

Shannon, St John, Sursum Corda, Tonijn, Wal

Figure5.1: Pacific Blue vessels
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Our vessels

Overview available vessels Van Laar Maritime

Dolfijn

Flamingo

Merlin Diver

New Grange Shannon

st John Sursum Corda Tonijn Walvis

Table5.11: Pacific Blue summary

Company: Pacific Blue Ltd

1. Management and commercial experience in Offshg Yes

Deployment and O&M

2. Years involved in the business Not known

3. Where is fleet deployed European waters

4. Experience in servicing the Irish and UK markets | Not known

5. Futureplans for investment in the sector Yes, at appropriate rate to match busine
opportunities

6. Financial capability to developtims marketplace Some basedon internally generated
revenues

7. Barriers to growth/market impediments Access to capital
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The Burke Shipping Group

The Burke Shipping Group is an histned shipping andlogisticscompany operating in Irelandince
1895. Owned and operated by the Doyle family, the group has developed from its maritime roots and

is now operating on a global platforroffering integrated shipping, logistics and maritime servides.

is the market leader in Ireland in these cateigs with offices in the major portsincluding Dublin,
Cork, Limerick, Foynes, Waterford, Fenit and Belfdstlso has an office in China.

The Burke Shipping Group is the principal operating subsidiary of the Doyle Group. In 1886 Denis
Francis Doylestablished DF Doyle Stevedores in the Port of Corkcdimpany has passed through

three generations of the Doyle family and is now steered dmusins Conor and Frank Doyle,
grandchildren of the founder. The Doyle Group has expanded considerably over the last decade,
through strategic acquisitions. These acquisitions were focused onCtBeY LJI gbie Queas of
activity in the shipping industrydnce the early 1990snany Irish shippng companies have been

acquired including RA Burke Ltd, SJ Murphy (Foynes & Cork), Express Shipping Ltd, John Burke & Co

(Belfast), James Scott ar@ia Dublin & Cork Maritimeand Cork Dockyard (previously known as
Verolme Dockyard). In 2008 the Doyle Group embarked on a strategic integration programme,

consolidating selected members of the group into one principal operating subsidizeyBurke

Shipping GrougBSG)

BSG remains privately owned as a member of the ®8ylipping Group, DSG. DSG had a turnover in
Hnand YR{EARY P . { D KI R I miliodzMiyh2@ mNgloyeys amdnemifiion?2 F

square feet of warehousing available. HoweVe6Gshipping operations are now limited @ 50%
ownership ofShaanon Tugs Ltd an80% of CrosBiver Ferries Ltdso there ardimited resources for

ocean energy deployment.

DSG and BSG have experience in handling offshore and onshore wind turbines and supporting

structures and are well placed towork with general ocean energy systemdn particular Cork
Dockyard would bsuitableas a marshalling area and deployment base.

Table5.12 Burke Shipping Groupummary

Company: Burke Shipping Group

1. Management and commercial experience in Offshg
Deployment and O&M

Some experience in handling onshg
wind turbines and offshore specii
projects

2. Years involved in the business

115yearsin shipping and logistics but
limited in offshore support

3. Where is fleet deployed

Shannon

4. Experience in servicing the Irish and UK markets

15years¢ Shannortugs

5. Futureplans for investment in the sector

Yes, at appropriate rate to match busine
opportunities

6. Financial capability to develop in this marketplace

Very goodbasedon other business
interests

7. Barriers to growth/market impediments

Access to capitalnd useof resources

(Cork Dockyard)
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Arctic Shipping Agency

The Arctic Shipping Agency was established in 19&®arily to handle its ifhouse project and vessel
requirements Headquartered in Killybegst has developed a range of new facilities. In 2001 it
identified opportunities and expanded to cater for a wider range of port and shipping activities. Today
its services includship agency, stevedores and cargo handling, project and dtesed operations,
towage, barges and workboats, craneage, crew travel, bunkering, port & customs clearing transport,
cargo laydown and uplifting

Table5.13 Arctic Shippinghgencysummary

Company: Arctic Shipping Agency

1. Management and commercial experience in Offshg Some special projects including onshore

Deployment and O&M wind turbines and subsea

2. Years involved in the business 9years

3. Where is fleet deployed No fleet, based in Killybegs

4. Experience in servicing the Irish and UK markets | 9years

5. Futureplans for investment in the sector Yes, at appropriate rate to match busing

opportunities

6. Financial capability to develop in this marketplace | Some basedon internally generated
revenues

7. Barriers to growth/market impediments Access to capital
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MSYV International Ltd

MSV International Ltda private company founded in Maltaperates marine survey vessels Capital

Oir, Capital Ban, Arcti8un and Meredianit has an office in Glen Rock Business Park, Ballybane, Co
Galway. The vessels, although not based in Irelaar@ available for thirgparty charter for
hydrographic, geophysical and environmental survey waihkey have previously operad in Irish
waters.

Table5.14 MSV International summary

Company: MSV International Ltd

1. Management and commercial experience in Offshg Particularly Marine Survey
Deployment and O&M

2. Years involved in the business 10years

3. Where is fleetleployed? Based in Malta

4. Experience in servicing the Irish and UK markets | 6years

5. Futureplans for investment in the sector Yes, at appropriate rate to match busing

opportunities

6. Financial capability to develop in this marketplace | Some basedon internally generated
revenues and international investment
7. Barriers to growth/market impediments Internationally financed
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Mullock & Sons (Shipbrokers) Ltd

Mullock & Sons (Shipbrokers) Lid a longestablished (1778) agency providing shipking,
stevedoring, and surveying servicesuesselsvisiting Ireland. It has offices in Limerick and Foynes
and is well placed to handle onshore and offshore wind turbine marshalling and deployment to sites
on and off the west coast of Ireland.

Table5.15 Mullock & Sons summary

Company: Mullock & Sons (Shipbrokers)

1. Management and commercial experience in Offshg Yesg some
Deployment and O&M

2. Years involved in the business 200yearsasShippingAgency

3. Where is fleet deployed Nofleet

4. Experience in servicing the Irish and UK markets | 200yearsasShipping Agency

5. Futureplans for investment in the sector No investmentjust servicing shipping

agency requirements
6. Financial capability develop in this marketplace NA
7. Barriers to growth/market impediments NA
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Construction,deployment and O&Mvesselowners in Ireland

There arethusjust four Irish companies with associated vessel fleets based in Ireland and suitable for
marinerenewable energyleployments

1. Island Shipping

2. Irish Mainport Holdings
3. Sinbad Marine Services
4, Fastnet Shipping Ltd

However, there are gaps tie vessel ownership required to serviewena small 300 MW offshore
wind array deploymengsuch as the Thanatheme)asTable 5.1Ghows.

Table5.16: 300 MW offshore wind array deployment vessels required vs vessels available

Vessel Type No. required No. in Ireland
Jackup platform (arge) 1 0
Specialnstallation vessel 2 1
Cablelay vessel 2 0
Cablelay barge 1 0
ASDiugs 4 4
Heavylift vessel 1 0
Specialissupport vessels 1 0
Barges 2 4
Tugs 10 6
Anchorhandlingtugs 4 2
Multi-purposeoffshore support vessel 1 1
Maintenance vessels 2 4

The above figures do not take account of the Caspamnport fleet which is currently deployed in
the Caspian Sea. It is feasible (but unlikely) that this fleet could {oepyed to Ireland if a large
marine offshore project were to emerge.

Thus, it is apparent that currently Ireland has a significardrtélll in the vessels necessary to
undertake a single largscale (100MW or more) wind, wave or tidal energy array deployment. This
shortfall could be made up relatively quickind easilyin the international market placewith
appropriate strategic investmentoupled with a significant offshore wind array project in Irish waters
to provide the necessary employment. However, changrvessels at short notice on the open
market, at a time of rapid expansion in offshore wlifnstallation in UK and European watecsuld
prove difficult The vesselsight not be available.
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52 Conclusions

There arefour companies with associated support vessel fleets based in Iréamlisted above)The
combination of vessels from these companies would be insufficient to seaviirglelarge offshore
windfarm, without chartering additional specialised vessels from abrod&ghartering these vessels
would not present any difficulty in a market that fia sufficient supply of vessels servie a
declining offshore oil and gas market. However, with the upsurge of offshore wind deployments in
Europe, there will be increasing difficulty in sourcing appropriate vessels at reasonable day rates in the
future.

All the companies owning offshore support vessels in Ireland have gitawagh taking advantage of
local opportunities to service either offshore oil and gas developments or offshore wiiglgrolvth
has beerbasedon internally generated revenues ariavestment.

There is an international market for specialised deployment and hifiwessels which will always be
able to command premium dasates on the open market. No individual country has the potential
work or opportunities for these expensive velswhich must operate internationally.
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6.0 Port Infrastructure Demand Analysis

¢tKS LNRAK D2@SNYyYSydQa AY Aa G2 YIFIEAYAasE (GKS ad
based offshore renewables industry that delivers offshore wind, wave and tidal energy with devices

that aredmade in Ireland. The objective is to make sure that sites are available in the right locations

to provide the platform for the growth of this indtry. Havingsuitablelocations for the industry is

critical if Ireland is to become a home for the offshore renewables supply chain.

A criticalrequirementfor the development of offshore renewables across Ireland is the upgrading of
port capacity.

Asthe processes and resource locations are different for offshore wind, wave and tidal generation,
the nature, timing and location of infrastructure requirade viewed separatelypelow.

6.1  Portinfrastructure requirements

Offshorewind energy

Offshorewind is the most advanced marine renewable industdany developmentshave been
brought on line in the past decade. A list of the 25 largest offshore windfarms thus far installed is
shownin Table 6.1.

The efficient delivery of offshore wind generatiorgréres port facilities for a number of activities, for
which manufacturers and developers have different needs. For the purposes of this report, we have
defined these as follows:

Manufacture: the assembly of nacelle components and manufacture of towershdaudies. Typically
manufacturers would look to source key large components local to the facility to reduce transport
costs. This represents up to 40% of wind farm CAPEX and couldgheatevalue for regional
businesses.

Construction the preassembly ofcomponents supplied by a wirdrbine manufacturer, which
typically include all elements of the turbine (blades, rotor, nacelle and tower) except the foundations.
This work typically contributes around 1% of CAPEX.

O&M: the provision of services to commissed windfarms.

Three main sources of structured assessment have been used to identify the port infrastructure
needed for offshore wind developments:

1 BritishDepartment for Energy and Climate Chamggort, February 2009UK Ports for the
Offshore Wind Industry: Time to Act

1 BritishDepartment for Energy and Climate Chamgport, May 2009 UK Offshore Wind
Ports Prospectus

1 IrishDepartmentof Transport Draft National Policy Statement for Ports

In addition further researt was carried out to identify experience to date and to investigate the
requirements of potential developers.
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|Thanet ||300 HUnlted Kingdom HlOO x Vestas V90 H2010
[HornsRevil  |209 | Denmark |91 x Siemens SWP 23  |2009

'[')y”” and Inner |, o, United Kingdom  [|54 xSiemens.6-107 2008

owsing

(Rsoot;\llcaljlggi;rth) 180 United Kingdom 60 xVestas VOBMW 2010
|Gunfleet Sands Hl72 H United Kingdom H48 xSiemens3.6-107 H2010 |
INysted I |166 | Denmark |72 xSiemen.3 2003 |
[Horns Rev |160 || Denmark |80 x Vestas veemw  |[2002 |
|Princess Amalia H120 H Netherlands HGO x Vestas V8IMW H2008 |
|Lillgrund |120 || Sweden |48 xSiemen.3 2007 |
|Egmond aan ZeeHlOS H Netherlands H36 xVestas VOBMW H2006 |
[Donghai Bridge [[102 | China ||34x Sinovel SL3000/90  |[2010 |
|Barrow HQO H United Kingdom HSO xVestas VOBMW H2006 |
[Burbo Bank  ||90 || United Kingdom  |[25 xSiemens3.6-107 2007 |
|Kentish Flats HQO H United Kingdom HSO xVestas VOBMW H2005 |
[Rhyl Flats |90 || United Kingdom  |[25 xSiemens3.6-107 2009 |
Alpha Ventus 60 Germany g i?ﬁ?ﬁg‘:ﬁf&ﬂéooo 2009

[North Hoyle |60 || United Kingdom |30 x Vestas vepMW 2003 |
|Scr0by Sands HGO H United Kingdom HSO x Vestas V8RMW H2004 |
|Middelgrunden H40 H Denmark HZO x Bonus 2MW H2001 |
[Kemi Ajos I + 11 |30 || Finland |20 x WinwinD 3MwW 2008 |
[Thornton Bank I |30 || Belgium |6 xREpowes MW 2008 |
vanern 30 Sweden 10 x Winwind WWEB-100 (2010
(Gasslingegrund)

|Arklow Bank |25 || Ireland |7 x 3.6GE 2004 |
|Sams;a H23 H Denmark HlO xSiemeng.3 H2003 |
ISproge |21 || Denmark |Vestas vo@MW 2009 |
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Manufacture andfoundation production

Due to market growth and the large size of turbines, winine manufacturershave beenooking
towards European portside turbine assembly facilitiere recently three large port developments
at Sheerness, Hull and Belfast have been announced as potential assembly faciRimesd
transportation is becoming less viable for completed naceltesl offshore turbines need to be
shipped by sea at some i for installation.It also makes sense tmanufactue large components
(such as castings) close to turbine manufacture.

Particular requirements will vary depending on the activity being undertakemwever, in general
terms, manufacturing facilities aport locations will requiresubstantialareas of development land
with good transport links andeed tobe well served by associated support services including supply
industries andesearch andlevelopment.

Whether steel monopiles, concrete gravity bases jacket or tripod structures, all offshore wind
foundations are very large and once produced can only be transported by Wateh expansion of
production capacitywill be required to meet future demand; hence it is likely that new coastal
locations br foundation manufacture will be established. Compared with-igettimes relating to
other elements of the value chain, foundation manufacturing facilities can be set up relatively quickly.

Constructionandinstallation

Individual phases of a constructigproject may be operated by a specialist offshore contraaior
windfarm developeror by the windturbine manufacturer offering a turnkey service. Port stevedoring
and operation may be managed by the port owner or the site occupier.
Typical activitiesluring the topside installation phase include:
1 Unloading iRkbound components from supply vessedach adowers, hubs, blades and
nacelles
1 Laying downproducts to ensure their availability when weather and vessel availability allows
construction to proced
1 Installingturbines inbatches based on vessel capacity
0 Assembling of tower sections and loading on to the installation vessel, which may involve

vertical and/or horizontal loading, hence the high-diaft requirements

0 Fitting two bladesto eachnatef S g KSNBE GKS Wodzyy dorfatnNAQ O2y F 1
all three blades to the hub, with rotor horizontal

0 Preparing and loading nacelles on to the installation vessel

0 Preparing and loading remaining blades on to the installation vessel

Typicalrequirements for port facilities to support an installation of 100 turlsper year would be
1 24-hour access
1 200c300m length of quayside with high lodaring capacity and adjacent access

1 quaybearing capacity of typically 3 totén/m?, but in some cases may be up totb®/m?
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{ atleast 80,000r(8 hectares) suitable for layown and preassembly of product
requirement could be much greatebites with greater weather restrictions on construction
may require an additional lagown areaup to 300,000r (30 hectares)

1 water access to accommodate vessels up to 140m length, 45m beanmc8nddiaft with no
tidal or other access restrictiorgsin some cases watedepth requirements could be up to
10m

§ warehouse facilitiesl,000¢1,500nt

1 overhead clearance to sea of 200m minimum (to allow vertical shipment of towers)

Requirements relating to cranes and lebdaring points are relatively easityet bylocal engineering
works. Ideally, sites should have good lasidle transportation access to féitate their use also in
transportation for onshore windfarm construction.

Many windfarm projects to date have been of relatively modest;dtmes, in some cases small local
ports have been able to accommodate construction activitlesvever, as the size of developments
increases and there is more potential for concurrent construction activitiés likely that larger ports
further afield may become more attractive to developeparticularly if they can provide the large
areas of laydown spaceneeded

The example of Bremerhaven, Germany shows lowort can positionitself as a major hub for
multiple activities associated with thedevelopment, construction and installation of offshore
windfarms Alternatively windfarm construction andnistallation may be undertaken from a number
of different ports for various phases of the operatj@s was the case for the Lynn and Inner Dowsing
windfarm. Case studiesf both of these examples are included in Apperilix

Operation& maintenance

Once a windfarm is operatings maintenance is usually carried out from a nearby port. These ports
house the maintenance crew and vessels needed to respond to windfarm faults, plus storage and
repair facilities. As windfarms get larger and further outstn, the use of helicopters and offshore
accommodation facilities for this function is likely to become more common.

The requirements ofO&M sites may be modelled on recently established locations for Round 2
developments. A typical example would k& ba® servicing about 15Qurbines. Longerm
employment at this site in support afuch anarray is projected at about 100 fdline employees,
working for a range of companies within tk&M supply chain.

Key requirements of windfarm operators are likelybta
1 24 /7 /365¢access/egress for service vessels
1 12/7/365¢access/egress for service helicopters
1 water, electricity and fuelling facilities
1 safe access/egress for technicians
1

loading and unloading facilities
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B

Helicopter transport for O&M

Offshorewave andtidal energy

The offshore wave and tidal energy industry is at a much less advanced stage than offshgre wind
thereis thusmuch less experience in the fabrication, marshalling, installation and servicing of offshore
devices.

To date experience is largely based on the installation of demonstration devices of various scales and
sizes. Many differing device and foundation concepts are under development and thus a range of
differing experience exists.

To estimatethe likely requirements foport infrastructure, reference is made to the previous RPS
study, Review of Engineering and Specialist Support Requirements for the Ocean Energy Sector

As with the offshore wind industryport facilities will be required to support offshore wave and tidal
installations through the manufacture, construction and O&M stages of development.

Manufacture andfoundation production

This involves the manufacturing and assembly of deyibeth supporting structures and possibly
energy capture components (turbingstc).

Oceanknergy (OE)devices in general are of a large size anthstantialweight. Road transport of
assembled devices is likely to be problematic and expenkivan be expected that developers will
aim to manufacture and assemble devices as ctosa suitable port as possible. Although specialist
manufacturing facilities may not be located within the immediate port asedficient landis required
closeto quays for the final assembly and marshalling of devices.

Requirements for marshallirgreas will vary depending on the type of device and number of units to
be deployed. Assuming that a minimum of 10 units will need to be handled simultaneously in the port
for any particular development, it is estimated that minimum requirements for lartiénmmediate
vicinity of the quay will be in the order o3 ha. Larger areas would be required if developments
were to include a greater number of devic&®r examplefor a development comprising 50 units and
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assuming 50% capacity for marshallingaay one time, land requirements could be in the order of
2.56 ha.

Some devices, particularly those deployed by flogtimight be better suited to fabrication and
assembly in a drdock environment.

It might be possible tassemble and storsome floatirg devicesn sheltered waters without the need
for extensive port facilities, although some type of port facility will likely be required for the
equipment loadout and deployment of components to the water.

Access to nearby manufacturing facilities wobtlastrongadvantagefor a suitable port.

Constructionfinstallation

This function involves the transport of components or completed devices to the development site. The
principal requirement will be access to suitable water depth either via a goayther launching
facility suchasa slipway or syncrolifetc. Transport of the devices may be by a number of methods

1 towing a floating device
1 by work boat
1 by barge (setpropelled or unpowered)

Requirements for water depth will vary depending on tlype of craft used and the dimensions of
particular devicesbut it is expected that general requirements for minimum water depth could be in
the order of 6m without tidal restrictions for some devices.

It is expected that a quay length in the order of0200m will be required with heavy lodekaring
capacity immediately behind the quay walls to accommodate hdifivgranes. Lifts in excess of 200t

can be expected althouglif restrictions exist at certain facilitieck may be possible to carry out such

lifts using tandem cranes to minimise pad loading on the quay area. The use of large crane barges for
deployment may also provide the means to overcome any restrictions on crane loadings which can be
imposed on quay working areas, by making the finaldifto the barge using the bargmounted

cranes. The deployment of the devices to the water will require calm sea conditiorsexpected

that any suitable port site will provide adequate sheltered berthing for all expected weather
conditions.

Given thesensitivity of deployment operations to weather and sea conditions, the geographic location
of the deployment site in relation to suitable port facilities or sufficiently sheltered waters wilhbe a
important consideration in the planning of OE developrharstallation methodology.

For towed deployment of floating devicagquired bollard pulls are likely to be at least 30 tonnes.

Operation& maintenance

O&M requirements are likely to be very similar tbose for the offshore wind industry. The early
stage of development of the wave and tidal industry means that experience to date has been varied
and unigue as yet no emerging trends can be identified in relation to the use of port facilities.
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6.2  Otherfactorsinfluencingchoice ofport

Due to thereasonably advanced state of the offshore wind indussgveral key factors which
influence the choice of a port can be identifitdm past and present experience. Similar factors are
likely to influence other OE dewgments

1 geography and distributionf resource

1 proximity to manufacturing locations and other key services
1 installation methods and installation vessels
1

planning procedure and time to availability

Geography andlistribution of resource

The geographic distribution dhe resource wil have astrongeffect on the choice omanufacturing
location andinstallation port. To date in the offshore wind industihis has been a key factor in
choice of port, partly as a result of the limited availability of -petipelled installation vesseland
barges and therefore the need to minimise travel distances to development sites. This requirement
led to the use of ports in close proximity to development sites, for instance Barrow and Mostyn on the
west coast of England.

The distribution of mainasources has been discussed in detailhiapters 2 and 3Figure 61 shows
the locations othe main Irish ports.

Areas for the development of fixed offshore windfarms are largely located in theS@land on the
south andeast coasts of England can thus be anticipated that the greatest opportunity in this
regard lies with the Irish portsn the east coastA single development site exists on tivest coast of
Ireland which will need a local installation port in that area.

Substantialwindfarm developmentis planned for theeast coast of Englanevhich may present
opportunities for ports on theeast andsouth-east coasof Ireland

The potential for floating windfarm development is less geographically constrained and may present
opportunities for more Irish ports, although this type of development is unlikely to happen on a
commercial scale for some time.
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Figure 61: Resource distribution and main port locations
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Ireland® wave resource is largely concentrated on the west cdasts in this geographical sector are
likely to be best placed to support future construction and installation activities.

Tidal resource is largely concentrated on taast andnorth-east coasts of thdsland presenting
opportunities for ports in theséocations.

Proximity to manufacturinglocations andother key services

While the location of the development site will banamportantfactor in the choice of port facility, it

is not the only consideration. The growing physical size of foundations and devices places considerable
constraints on the transport of elementshus it is bestif construction/installation ports can be
located dose to manufacturing facilities. This is being seen increasingly in the development of
windfarms in the EnglisBhannel and Nortt&ea.

The proximity of ports in France, Belgium atie Netherlands to UK Round 3 zones makes them
viable construction base®specially with so much of the supply chain concentrated in Germany and
Denmark (components can be transported by barge to these ports). A number of thesecports
Esbjerg, Bremerhaven and Cuxhawehave been marketing themselves to the sectbor examje,

on the recently commissione@hanetwindfarm located off the SE coast of Englatite choice of
installation port was heavily influenced by the manufacturing locations. Transition Piecestuvel J
assemblies were deployed from thmort of Vlissingenafter being transported by bargedm the
fabricaton facility in Hoboken, Belgiunmhile turbine were installed from the port of Dunkirk.

This illustrates the possibility that more than one port may be used for the construction of large
offshore windfarns.

Installation methods andinstallation vessels

Advances in vessel technology may open up further options in offshore windfarm construction
methods which in turn will influence port requirements. There are three potential routing options for
the supply fom a coastal turbinenanufacturing site directly to the windfarm or via a construction
port. The first option involves transfer of the turbinestc, from the coastal manufacturing site to a
second coastal construction sjtin batches. The units are th@rans-shipped to the windfarmagain

in batches using different vessels.

In the second scenarjthe development of higkspeed jackup vessels makesore financially viable
the useof construction ports that are further awayrhis could result in projectseing serviced from
the turbine manufacturing site and not needing a mdweal construction port. This model is perhaps
more applicable to the Engligthannel scenaripin the IrishSea, existing manufacturing facilities are
much furtherawayfrom potential development sites.

Costeffective solutions are being sought from the oil and gas sector and elsewhbieh will allow

lower-cost vessels to be used to transport the components directly to the craneujgckhich will

remain at the windfarm $2, and hence be used more efficiently. This involves overcoming the
OKIFftSy3aS 2F (GNIYyaFSNNAy3d G(KS O02YLRyYy &y ivbile TNRY |
O2YLISyal GAy3 F2N hskrxess wSu@d neg&aitbeSted forSanydcBrstructio
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port. The current trends identifiechbove in specialist higlspeed jaclup transfer and installation
vessels illustrate this development.

While development of higkspeed installation vessels may influence whether or not a local
congruction port is requied, it may ako open up opportunities for ports with the required level of
infrastructure to compete for work in supporting developments much further afield. Developments in
vessel technology are likely to focus develap@itentions more heavily on o#r requirements such

as infrastructure when choosing an installation port. This may in some way reduce the geographical
disadvantage of Irish ports in relation to the malRound 3 development planned for the east coast of
England, although mainland Eurapeports will also beompetitive for sites closer to Ireland

Planning procedure and time to availability

As the requirements for infrastructure at the construction port increase does the likelihood that

ports will need to undertake development works to meet the needs of developers. In such a case a
key factor will be the confidence of the developer that any required works can be implemented within
the required timeframe and thiathe risk of delay is avoided or minimised.

Consequently the planning framework and the ability of the port to finance infrastructure
developments will be a key consideratidor any developer when identifying and choosing a
construction port. Ports thacan demonstrate they are at an advanced stage of planningthad
have capital reserves to finance development directly will bermtdvantage when engaging with
potential developers.

National and local planning procedures velso heavily influence itnescalesfor implementation of
development plans.

6.3 Conclusions

Areas for the development of fixed offshore windfarms are largely located in theSish
and on the south and east coasts of Engldhdanthusbe anticipated that the greatest

opportunity in this regard lies with the Irish ports the east coast.

1 As windfarm developments continue to grow in s¢éhere will be an increased demand for
large well-equipped and serviced port facilities from which construction and installation
activities can be undertaken.

1 A key requirement will be the availability of support lands in close proximity to the quayside

1 Quayside and hinterland lodakaring requirements will continue to increase

1 Developments in installation methodology and equiptheneanthat geographic location
may not be the overriding factor in choice of pofthe availability of suitable infrastructure

will be an important consideration.
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1 Choice of port may be made several years in advance of construction work commencing. Port
infrastructure will need to be in place in time to meet demand from the offshore wind

industry
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Current Status of Irish Ports

The RPS studiyReview of Engineering and Specialist Support Requirements for the Ocean Energy
Sector identified all the main ports and harbours on the island of Ireland and compared the facilities
available to those that would likely be required to support significant offshore development in the
wave and tidal energy sectorEarliersections of this rep have demonstrated that infrastructure
requirements for the offshore wind industry will be comparabdeor greater than those previously
considered.

The report identified that in general only the major commercial ports would be able to accommodate
the level of activity envisaged in the implementation of a major offshoeeewable energy
development even then it is likely that further development of infrastructure would be required to
meet the needs of developers.

The ports identified were

Port of Cork/Cork Dockyard
Drogheda Port

Dublin Port

Shannon Foynes Port

Galway Harbour

Port of Waterford

Greenore Port

Castletownbere

Killybegs Fishery Harbour Centre
Belfast Harbour / Harland anwolff

= =4 -4 -4 A -8 A -2 _a -5 -2

Londonderry Port

With the inclusion of offshore wind energy in this current assessmamumber of other ports,
located in close proximity to likely areas of development are also considered. These include

1 Rosslare Europort
1 Warrenpoint Harbour

i Portof Larne

This further consideration of port capacity has been based on more consultationgheithorts so as

to investigatemore closely the opportunities from marine renewatdaergyand how the ports plan
to engage in this sector in the futur€onsideration has also been given to potential new port
developments at Bremore and at the CRH quarry site in Arklow.
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Offshore wind

Currently Ireland has only one operational offshore windfagmt Arklow Bank in the Irish Sea. The
farm is locatedabout 14km off the coast oWicklowand comprises seven GE 3/V turbines It was
completed in 2003with only nine weeks on site.

All major components were staged and assembled at Rosslare Haahduransported to the project

site, approximately 80km away. Installation was carried out from a specialistijablarge which had

been commissioned for the purposes of offshore windfarm installation. The barge measured 91 x
33m, providing some 500 nf deck spacewith a load capacity of 4000t was fitted with a 1200

tonne crane to enable it to reach the heights required for the placement of the upper parts of the
turbine.

Loading of ArklowVind Farmfoundations and turbines from Rosslagaroport

In partnership with Harland & Wolff, Belfast Harbour has been the assembly base for a number of UK
Round 1 offshore installation contracts and is due to act as logistics base for the Ormonde offshore
field in early 2011. Recently Belfast Harbothas signed a letter of intent for an agreement with
Danish firm, DONG Energy. DONG is progressing a humber of offshore windfarm projects in the Irish
Sea and its intention is to use Belfast Harbour as a base for construction and operation. As part of the
proposal Belfast Harbour is to fund and build a new £40m, 450m quay aadrédogistics space for

the pre-assembly of both turbines and foundations.
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Robin Riggleployment Belfast

Although offshore windfarm development in Irelardhs been limited, many Irish ports have had
experience of offloading, marshalling and handling large items of equipment for onshore windfarm
developments. Portshat have handled wind turbines and foundation components include Killybegs
FHC, Belfast Harbo, Rosslare Europort, Port of Cork, Dublin Port, Waterford Port and Shannon
Foynes Port.

Wave andtidal

To date only one fulcale OE device has beendeployed in waters off the coast of Irelangat
Strangford, Co Down. The device was installed by MaCimeent Turbines Ltd (MCi April 2008.

The Harland and Wolff yard in the Port of Belfast was used as the base for operations for the
installation in 2008. Component parts for the turbine were manufactured in various locations in UK
and Europe and weréelivered to Harland and Wolff for final system integration and test prior to
installation.

Assembly of MCT device at Harland and Wolff, Be{Risbtos: MCT)

This device was installed using a large 3,300t capacity crane barge for thenetadhtion which was
mobilised to Ireland from abroad for this particular installati@upplementary workwascompleted
using a smaller crane barge.
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Installation of MCT device usieganebargeRambizPhotos: MCT)

In addition to the fulscale MCT device a number of smaller scale test devices have also been

deployed in Irish Waters.
A quarterscale Wavebob device was manufactured in Harland & Wolff, Belfast and deployed in

Galway Bay from Galway Harbour.

Wavebob device at Galway Haur and H&W (Belfas{Photos: Wavebob

An Ocean Energy Ltd quartscale device has been deployed in Galway Bay after fabrication in Cork
Dockyard Servicing of scale devices in Galway Bay is being undertaken from Galway Harbour.
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Ocean Energguarter-scale devicemanufactured in Cork Dockyard

The H&W yard in Belfast constructed a 3,000 togravity base for a Power Buoy prototype for use in
the offshore oil industry. This type of device has similarities to certain OE devices using grasty bas
in terms of fabrication and deployment.

Offshorestructure Power Buoy under construction in H&W
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7.2  Portsq existingfacilities andfuture plans

The fcilities available at the various ports identified are described in the following seclibeports
are listed starting on the north coast and continuing clockwise around the coast.

Port of Londonderry

Proximity to Main
Test Beds & Offshore

Installation Sites

Quayside Suitability
& Storage

General Port

Infrastructure

Hinterland Access

Suitability to
Facilitate Renewable

Development

Previous Experience

in the Offshore Sector

Future Strategy for
developing and

supporting OE

Summary

The Port oLondondernyis locatedn Lough Foyle ahis thusin reasonable proximity
to wave and tidal resources in the NE and NW. dbise whatremoved from the main

offshore wind locations.

The Port of Londonderry operates one main jetty at Lisalegtigrox. 440m long. The
avalable water depth at the jetty is 9.5m and the jetty has an extensive working art
available of approx. 105,000 A further working area of approximately 12,1408

also availablg500m from the quay.

The level of supporservices available is gopdith all the major facilitiessuch as
pilotage, tugs (three tugs available with bollard pulls fromhtb142t), and stevedoring.
There are currently four 45t harbour mobile cranes operating at the port although |
up to 100thave been carried out in the past and heavier lifts may be able to be

accommodated on a cad®y-case basis.
Road access is reasonable

The port has areas of land available which wouldb@dvantage in servicing

renewable development.

The port has no significahistoryin the offshorerenewablesector.

The port has no particular plans.

Londonderry is removed frotihe main windfarm development sites, although more
opportunities may exist in the future to service the wave and tidal sectors. The po

has significant lands available and support services are reasonable
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Port of Larne

Proximity to Main
Test Beds & Offshore

Installation Sites

Quayside Suitability
& Storage

General Port

Infrastructure
Hinterland Access

Suitability to
Facilitate Renewable

Development

Previous Experience

in the Offshore Sector

Future Strategy for
developing and

supporting OE

Summary

The Port of Larne doseto tidal resources in the NE and offshore wind sites in the

north Irish Sea andiestern Scottish waters.

The port of Larnés primarily a RdRo facility with 4 ReRo berths availabldt hasmore
than 10,000n7 of hard standing areas available close to the berths this is primarily

used for the marshalling and movement of vehicles.

Infrastructure and services are focusedtbe ReRosector.

Since it i ReRo port, road access is reasonably good

The port has limited potential to service major offshore renewat#eelopment

without a major impact on its core activities.

The port has no significahistoryin the offshorerenewablesector.

The port has no particular plans respect of OE.

Although in a good location for Scottish amorth Irish Sea windfarm sitekarne is
primarily a ReRo port and as such has limited potent@kupport OE developments

without re-organisation of activities or further land development.
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Belfast Harbour / Harland & Wolff

Proximity to Main
Test Beds & Offshore

Installation Sites

Quayside Suitability
& Storage

General Port

Infrastructure

Hinterland Access

Suitability to
Facilitate Renewable

Development

Previous Experience

in the Offshore Sector

Belfast Harbour is close to UK windfarm sites in the niwith Sea andis reasonably
well placed to service sites in Scottish waters and developments planned feashe

coast of Ireland

.St FLAaG | FND2dzNJ A& b AtNas ExGhsie quayBadilitipgorkQ
Dock (213m with 7.3m water depth agproxmately. 10,000nf hinterland) and
Stormont Wharf (580m with 10.2m water depth aagprox..30,000n{ hinterland)are
the most likely to be able to support OE developme@ther facilities may be availabl

from time to time depending on other trade requirements.

The shipbuilding yard and facilities at Harland & Wolff are located within the greate
Belfast Harbour estate. Within this site there are extensive dry dock and quayside
facilities. There are two drgocks. The Main Dock is 556m x 93m and Belfast Dock i
335m x 50.3m.

In terms of available quayside facilities there is a 43@ng shiprepair quay and a
170mlong outfitting quay, both with water depth of 8.6mCD. The Harland and Wo
site hasextensive hinterland available for handling project cargogth over

lO0,000n‘? of area on the main site and additional facilities elsewhere.

The level of support services offered in the port is good, with all of the major
operations available such as pilotage, tugboats (3 companies supplying 5 tugs witt
bollard pulls from 13.6to 45t), workboats (3 companies) and stevedoring (5

companies).

Heavy lifts are frequently performed in th@arbour, often using mobile cranes from
external sources. York Dock is restricted in terms of its ground makeup to
accommodate heavy lifts, but it is expected that required lifts could be achieved at
Stormont Wharf. The H&W site is well served for heavy lifts. At the Main Dock, twc
840t Goliath gatry cranes operate in conjunction with two 60t and two 9t support
cranes. At the Belfast Dock two cranes operate, one of 40t and one of 80t capacity

Two 40t cranes operate at the shippair quay and one 9t crane at the outfitting quay
Hinterland access is good

This locationwith a combination of extensive facilities and support services,

experience and locatigris well placed to facilitate renewable developments.

In partnership with Harland & Wolff, Belfast Harbour has been the assembly base
number of UK Round 1 offshore installation contracts and is due to act as logistics

for the Ormonde offshore field in early 2011&W was also the mobdation port for
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Future Strategy for
developing and

supporting OE

Summary

the installation of the MCT tidal energy device in Strangford Lough.

ThePort of Belfast is actively focusing on buildingtsinvolvement to date in the
offshore windarm sector. The port, in conjunction with Harland and Waiéfls much

of the infrastructure in place to facilitate offshore construction.

Belfast Harbouhas recently signed a letter of intent for an agreement vidémish

firm, DONG EnergiDONG is pragssing a number of offshore windfarm projects in
the Irish Sea and its intention is to use Belfast Harbour as a base for construction
operation.As part of the proposal Belfast Harbour is to fund and build a new £40m
450m quay and 5@cre logisticsgace for the preassembly of both turbines and

foundations.

The Belfast/Harland and Wolff complex is strategically located forSeakwindfarm
developments. With a high level of infrastructure and services available, previous
experience in this sector and current plans for further related infrastructure

developmentsthis location is very well placed to support OE.
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Warrenpoint

Proximity to Main
Test Beds & Offshore

Installation Sites

Quayside Suitability
& Storage

General Port

Infrastructure

Hinterland Access

Suitability to
Facilitate Renewable

Development

Previous Experience

in the Offshore Sector

Future Strategy for
developing and

supporting OE

Summary

The port is close to UK windfarm sites in the north Irish Sea and would also be wel

placed to service sites planned for thast coast of Ireland

Warrenpointhas 7 berths with a total quay length of #80300m of quay are dredged
to 7.5m below chart datum and the remainder of the berths are dredged to a deptt
5.45m belowchart datum. A 39m long by 27 metres wide RoRo ramp with a design
loading of 120 tonnesapable of accommodating vessels up to 25 metres beam is ¢

available.

There isa harbour working area immediately adjacent to the quays although this is

largelyusedby core business arfdr a large area of covered storage.

Five harbour cranes are availajpplanging from 20t to 100t.

Road access is reasonably gaditiough some constraints exist in port traffic passing

through Newry.

The port hasndicated it would not consider itself suitable for offshore construction

activities but would be available for servicing offshore windfarms.

The port has no significahistoryin the offshorerenewablesector.

Although theport acknowledges that opportunities to support the construction of
offshore windfarms are likely to be limiteil,has identified the O&I servicing of
windfarms as a potential source of future busindssonsiders itself to occupy a key

strategic location for servicing Irish Sea windfarms

Warrenpoint occupies a strategic location in relation to offshore wind but limitation:
on available area means that opportunities in the construction and installation phas

would be limited. The port could have a role to play in O&M activities.
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Greenore

Proximity to Main
Test Beds & Offshore

Installation Sites

Quayside Suitability
& Storage

General Port

Infrastructure
Hinterland Access

Suitability to
Facilitate Renewable

Development

Previous Experience

in the OffshoreSector

Future Strategy for
developing and

supporting OE

Summary

Situated on the south side @arlingford LoughGreenore icloseto UK windfarm sites
in the north Irish Sea and would also be well placed to service sites planned feasth:

coast of Ireland

The port currently has approximately 250m of quaysidin a water depth of 4.3m.
The immediate port laglown area is relatively confinethut more substantial

hinterland is available close by.

Mobile and fixed craeage is available at the port with capacity up to 10Btlotage,

tugboats and communications are all readily available.
Road access is reasonabl

Currently the port has limited suitability but if proposed plans are put in place more
opportunities mightarise,although it is unlikely the port could provide all facilities to

support fullscale developments.

Greenore port is already supporting OE developments with OpenHydro having
established a manufacturing facility for their turbine/generator modules close by.
Several turbines are being manufactured at the moment for deployment including

dispatch foroverseas locations.

Greenore port is currently progressing plans for a facility adjacent to the existing p
An EIS has been prepared and the port is currently engaged with ArPBantlan
working tovards lodging an application for planning permission. While such a
development will provide significant additional land and quay facilitfesse will be
focused primarily on the RRo and Ld_o sectors. The port does not necessarily view
the offshore wind sector as being a potential core business but, with expanded

facilities, it could have a role to play.

Greenoreoccupies a strategic location in relation to offshore wind but current
limitations on available area means that opportunities in the construction and
installation phases would be limited. If current development plans are implementec
facilities would be mach improved andhis mightallow the port to take an active role

in OE developments.
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Drogheda

Proximity to Main
Test Beds & Offshore

Installation Sites

Quayside Suitability
& Storage

General Port
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Hinterland Access
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Facilitate Renewable
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Previous Experience

in the Offshore Sector

Future Strategy for
developing and

supporting OE

Summary

Drogheda Port has two locatioria Drogheda Town and at Tom Roes Point in the

Boyne EstuaryThe port is well located for proposed Irish Sea windfarm locations.

The Town Quay is 400m with limited water depth. The area behind the Town Quay
significant with approx. 20,000available. Tom Roes Point is considered (i K §
deepwater quay; it is 210m long with an available water depth of 6.0mCD. The are
behind Tom Roes Point is particularly extensivigh approx. 84,000thavailable. Both
quays are available to handle project cargoes. Access to the patally tiestricted

with the maintained channel having a depth of 2.2mCD.

The level of support services offered at Droghedleeasonably good. Although there i
no provision for tugboats, other services such as stevedoring, workboats and pilot:
are available. Mobile cranes of 9apacity(Town Quays) and 126apacity(Tom Roes
Point) regularly operate at the two berthstdfect lifts greater than these capacities a

considered on an individual basis by the port
Road access is reasonabilg is constrained by having to pass through Drogheda to

The porthas limited suitabilitfor offshore construction activities but could be suitabl

for servicing facilities.

None

Drogheda Port has no plans for expansiofeaflities which might be suitable for the
offshore wind industry. However is actively involved in the planning for a new port

Bremore (sealiscussion under separate headjng

Droghedais severely constrained in terms of water depth and would not be able to

provide the facilities required to support major OE developments.
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Dublin

Proximity to Main
Test Beds & Offshore

Installation Sites

Quayside Suitability
& Storage

General Port

Infrastructure

Hinterland Access

Suitability to
Facilitate Renewable

Development

Previous Experience

in the Offshore Sector

Future Strategy for
developing and

supporting OE

The Port of Dublin is a large port andvisll located for proposed Irish Sea windfarm

locations.

There are a number of jetties available at the Alexandra Basin, Ocean Pier and Sc
Deepwater Quay areawhich could be used for project cargo. The jetty at Alexandri
Basin is used for dry bulks and is 247m long with an approximate water depth of 9
10m LAT. There are two berths available at the Alexandra Quay; the west quay is
and has an available water depth of 818.2m LAT, while the east quay is 360m lon¢
and has an available water depth of €80.3m LAT. There are also two berths availa
inthe Ocean Pier area; the western quay is 410m long and has an available water
depth of 9.5mLATand the eastern quay is 242m and has an available water depth «
9.7mLAT There is a potential storage area behind the western quay which may be
available. The South Quay is solely used for the handling of dry bulks. The quay is
long and has an available water depth of 1IL&T with an open quay area available of
approximagly 42,500rh.

The level of support services available at the port is good. Dublin Port owns three
diesel tugboats, two of 35t bollard pull and one of 16t bollard puiumber of

stevedoring companies opemwithin the port

A number of cranes serve the Alexandra Quayduding three 64t mobile cranes and
two 104t mobile cranesThree mobile cranes serve the South Deepwater Quay (one
10t, one 64t and one 84t). In the past the port has handled lifts up to 200t.

Road access good The Dublin Port Tunnel proveddirect access to the national roac

network. Plans are in place to provide direct rail access into the port area.

Extensive facilitiesre availabk within the portandsufficient lands are availahle

making this location very suitable for renewables development.

Although offshore experience is limiteithe portis familiar with handling wind turbine

andrenewable energgquipment.

Dublin Port views the offshore windfarm industry as a potential significant source ¢
business in the future. In the short term the port has identified existing lands that

couldbe made available for the storage, marshalling and assembly of wind turbine
and has developed plarie reorganiseexisting operations in order to free up adjacen
quay space for the use of developers should the opportunity arise. The port is alsc
actively masterplanning potential new facilities which could be constructed to supp

offshore wind It understands the likely timeframes associated with obtaining planni
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Summary

permissions for new developments and has indicated also that the necessary fund

dewelopment could be made available within a relatively short time if necessary.

Dublin is strategically located with respect to Irish &aadfarm sites and the large
range of facilities available would make this an attractive location for windfarm
developers. The extensive estate would allow reorganisation of activities to meet tl
needs of developerdut if new facilities were requirechie time required to achieve

planning permissiomust be overcome
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Summary

w2aafl NBQa twelpbsilidnedyo safilick éxsibask viindfarms and tidal
resources and any eventual windfarms off goeith-east coast. In addition, it has

potential to service UK windfarm developments in the Bristol Channel.

Rosslare Europort is primarily a RoRo peith 4 RoRo berths available.

The port also has a genefalirpose berth with a length aipprox..150m and a depth
alongside of 6.5m. Lands behind the gengralpose quay extend tabout10ha

although only Ba would be available, the remainder being dger core activities.

The port is primarily RoRarientatedsosupport services for general cargo are limitec
There is a restriction on quay loading of 2f/for 7.5m behind thegyeneratpurpose

quay, but otherwiseloadingis unrestricted.
Road access is reasonahted the port is raiconnected.

The por® location makes it suitable for the support of offshore OEpbasent
limitations on quay length and space would limit the level of support which could b

provided

All major component$or the Arklow windfarm were staged and assembled at Rossl

Harbour and transported to therpject site, approximately 80km away.

Rosslare Europort views the offshore wind industry as being a potential source of
businessput acknowledgethe limitationin the amount of hinterland thatouldbe
made available at the current facility. The port is investigating-tengs plans which

could provide greater water depth and more hinterland

Rosslare istrategically positioned at the soutast corneiof Irelandto handle off
shore wind and tidal developments, as well as possible UK developments in the B
Channel However quay space and hinterland argaesently limit the level of support
which could be provided during the construction phase of major offshor

developments.

83



IRISH SHIPPING & PORTS REQUIREMENTS FOR THE OCEAN ENERGY INDUSTRY | JUNE 2011

Waterford
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Summary

The Port of Waterford is located on the River Salgut 14 miles upstream from the
open sea. It is therefore well positioned to service the tidal resources and any evel
windfarms off thesouth-east coast. In addition, it has potential to service UK windfa

developments in the Bristol Channel.

The main commercial port complex is at Belview and this is where maosht
developmens have been focusedFurther facilities are available in Waterford City.
There is a water depth restriction of 6.5mCD at Duncannon Bar on theagimes to

the port.

The facilities at Belview comprise over 500m of quay availalile a water depth of
8.5mCD. The extent of quayside hinterland is constrained by the presence of a rai
line to the rear of the port area although a land bank is abéglat locations removed

from the immediate quay area.

The level of support services offered by the port is good. Stevedoring, tugboat and
workboat provision are all available and there is also a rail link to the national rail
network. It is expected that the modern quays available will be able to accommodz
cranes for lifts in excess of 100t. Tugs are available from private operator$,(2 x 5

6t, 1 x 1%, 1x 17 and 1x3@).

The port is very wetionnected to the main national road netwoakd is also rail

connected.

The port has planning permission in place for an additional 800m of quay and ®&c
reclaimed working area adjacent to the existhagilities at Belview. Having planning
permission in place can be considerdadvantage in being able to react quickly to
the requirements of offshore wind developefsyt the presence of the railway line to
the rear of the immediate quayside area meststhe amount of layoff space available.
Theport hasaccess to a further land bank in the order of 60 achesthis is
somewhat removed from the quay area and as swolld likely be of limited value in

servicing windfarm construction.

Although offshore experience is limiteithe portis familiar with handling windurbine

andrenewable energgquipment.

Waterford Porthas identified the offshore wind industry as a potential source of

businesdut is at an early stage its pursuit of this sector.

Waterford is positioned at the soutbast cornerf Irelandand is well placetb handle

off-shore wind and tidal developments, as well as possible UK developments in th
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Bristol Channel. Services available are good.

It currently has quay space available, planning permission for an additional 800m ¢
quays with 2 hectares of adjoinig land. There is also permission for 25 hectares

somewhat removed form the quayside area.

However, there is a draft restriction of 6.5m at the entry, and the quay area

development is hampered by a railway line.
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Suitability to
Facilitate Renewable

Development

The Port of Cork is one of the key seaports on the south coast of Irlaadocation is
somewhat removed from the main windfarm sites in the Irish Sea and Btisaminel
but, with developments in installation crafthe port could potentially service these
areas. Wave developments in the SW could also potentially be sdivara this

location.

The port controls six main quays located in the city quays and also at Ringaskiddy
length of quays available in the city is 952m with depths ranging from 5.6m to 8.8n
Available hinterland in the city is limited &pprox..15,500n4, spread throughat the

quays.A further 485m of deepwater quay (13.5 mCD) is available at Ringaskiddy w
16,000nf of quayside hinterland is available. There is a further land bank available

Oyster Bankclose to the Ringaskiddy quays

Cork Dockyarctlose to Ringasttdy, has 800m of quay with depth of 7rit.has one

graving dock (164.4m x 21.3m x 8.2m) and one floating dock available.

Extensive stevedoring support services are available in the port. Three tugs are al:

available privately and from the port companwvith bollard pulls of 1%, 4& and 5Q.

There are no general restrictionslating tocranes operating at the deepwater berth i
Ringaskiddy and it is anticipatéuht heavy lifts could be accommodated. Currently tt
port has two harbour mobile cranes operating at the deepwater quath capacities
of 65t and 120t.

Facilities are available at Cork Dockyard to erect a 1000t crane on the quay and tr
floating dock has a lift capacity up to 2,80Thesite also has a machine shop with full

engineering services.

Ringaskiddy is connected to the national road network by the N28. There are curre
plansto upgradethis road to facilitate port traffic buthe timescale is uncertain. Road
access to Cork Dockyands some limitationbut the site is close to the Cajkobh rail

line.

It is unlikely that Port of Cork quays located in Corkzdtyld be suitable to support

OE due to the limitations in respect of available hinterland.

However the combination of Port of Cork and Cork Dockyard facilities at Ringaskid
and the available land bank @yster Bank could be attractive to OE develaper
although the distance of Cork from the major planned windfarms in the Sahwill be

a consideration.
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Previous Experience

Although offshore experience at Port of Cork is limited, Ringaské&tdyinal is familiar

in the Offshore Sector with handling windturbine andrenewable energgquipment. Cork Dockyard has

Future Strategy for
developing and

supporting OE

Summary

serviced the offshore sector for many years

Port of Corks actively pursuing opportunities in the offshore wind sectbhas
recently reviewed its strategic development plan for future port infrastructure and t
identified Ringaskiddy as the primary location for pafated development. At this
location the existing land bank adjacent to Oyster Bank is seen by the port as havi
potential for the marshalling and assembly of wind turbines, although a new quay
would likelybe required to service this area. C@ckyard is also close to Ringaskidc
with quay, dry dock and extensive hinterland availabled the port and the dockyard
owners are working closely with a view to collaboration in attracting windfarm

business to Cork

The combination of Port of Cork and Cork Dockyard facilitiesrengotential for new
port infrastructure at Ringaskiddy could prove attractive to potential windfarm
developers. Howevethe distance of Cork frorthe main planned locationg/ould be
a disadvantageAny planned infrastructure developmentsuld need panning

permission so thetimescalefor this is also a matter toonsider
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Castletownbere

Proximity to Main
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in the Offshore Sector

Future Strategy for
developing and

supportingOE

Summary

Castletownbere is located in the SW and would be well plgesdjraphicalljor wave
energy developments in this area. lré&asonablyfar removed fromthe main windfarm

locations

Castletownbere is primarilyfasheryharbour. Facilities include West and East Quays
the mainland and Dinish WHaon Dinish Island. The mainland quays have a total
length of 304mwith an available water depth of 4m MLWS. Recent works have
extended Dinish Wharf from 90m to approximately 21@vith an available water
depth of 8.0m MLWS. Ladown space immediately béid Dinish Wharf extends to
about 40m but the area beyond this is widely used by warehouses and other such

facilities.

The level of support services offered at the harbour is reasonal®oats, workboats
and stevedoringre available There is a syncrolift facility capable of lifts up to 200t
located just north of the wharf on Dinish Island and-dock facilities are availabln

Bere Island.
Road access tpiite poor.

The harbour is primarily focused on fishirfgcilities available would bef limited

suitability to facilitate renewable development.

None

This is primarily a fishing port and there are no plans with respect to OE.

Castletownbere is primarily a fishing poFacilities are unlikely to be suitable to
support any significant level of offshore development. The port could potentiail a

role to play in supporting earstage wavedevicetestingactivities
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