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iRenewable Energy Capacity In The
South West: Marine Context

1.

Introduction

1.1.

Overview

1.1.1.

The Resilience Centre has been commissioned by Molly Scott Cato Member of European
Parliament (MEP) to undertake a study into the ability of the South West of England to provide a
reliable energy base load from renewable sources. For the purposes of the overall study, the
South West of England is taken to form one of nine official regions of England, totalling some
23,800km2 and comprising Gloucestershire, Bristol, Wiltshire, Somerset, Dorset, Devon, Cornwall
and the Isle of Scilly.

1.1.2.

GoBe Consultants Ltd (GoBe) has been commissioned by The Resilience Centre to produce a
review of the following aspects of the study:


To provide information on the marine resource (including offshore wind, wave, tidal
range and tidal stream) across the South West region;



To identify ‘near term’ (up to 2030) marine projects within the South West;



To consider the potential marine device types that may be deployed in the South West
and understand their potential contribution to overall energy generation; and



To highlight relevant economic benefits, drawn from information on gross value added
(GVA) or employment, anticipated from the development of marine energy projects
within the South West.
1
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1.1.3.

This report will feed into the wider piece of work being undertaken by the Resilience Centre that
is aimed demonstrating the ability of renewable energy to provide reliable, base load energy for
the South West of England.

1.2.

Approach to the report

1.2.1.

This report forms a summary document that draws together the wealth of information that has
been produced on marine energy potential for the region in recent years. The review was focused
on sourcing studies that have characterised the status of the marine energy industry across the
South West, including:


Data on the potential resource (to understand how much energy may be available);



The technology or developers with an interest in the region (to understand what type
and scale of project may come forward); and



Anticipated project cost and associated economic benefit to the region (to understand
the potential relative cost‐benefit of such schemes).

1.2.2.

A list of data sources that have informed this report can be found in Section 4.

1.2.3.

Reference within this report is made to both ‘marine’ and ‘offshore’ renewables. These phrases
are intended to cover wave, tidal stream and tidal range and, offshore wind (both traditional and
novel; i.e., floating), respectively. Consideration of tidal range (for the purposes of this report) is
restricted to lagoon type technology only and does not include tidal barrage technologies.

2.

Characterisation of the resource in the South West
The following section provides a high level characterisation of the marine and
offshore renewable energy resource within the region. The information presented
has been sourced from a number of reports (both regional and national) that have
been undertaken in recent years. Section 6 provides a reference list of this
material.

2.1.

The SW potential by Energy Resource1
Wave Energy
With a peninsular facing into the prevailing westerly oceanic swell, waves in the south west
contain a great deal of energy ‐ typically 15‐25 kw/m off the north Cornish coast, increasing to
35‐40 kw/m in the area around the Isles of Scilly. While these waves are powerful, storm
conditions that would challenge the survivability of wave energy devices are less extreme; an

1

RegenSW. (2014). Marine energy and offshore wind South west company directory 2014.
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important element in early technology development. This abundant resource potential has
seen the development of a number of facilities / faculties to help develop the ability to exploit
the resource (further detail of which is presented in Section 4). The below figure (PMSS, 2010)
provides a visual representation of the unconstrained, exploitable wave energy potential, with
darker resource representing that which may be easier to exploit based on proximity to coast
and suitable support facilities.

Tidal Energy
The resource potential for tidal range in the South West is restricted to within the Bristol
Channel. However, at 14 meters, the Bristol Channel has one of the highest tidal ranges in the
world, with the potential to make a major contribution to the UK’s low carbon energy supply.
The attractiveness of the Bristol Channel for tidal range has seen numerous studies2 carried out
by Government on how best to exploit the resource. In additional to the tidal range potential,
the tidal cycle in the South West also creates a good flow providing sites with significant
exploitable tidal stream resource with flow speeds in excess of 2.0‐2.5 m/s along the north
Devon and Somerset coast as well as off the coast of Portland in Dorset. Such is the suitability
of the north Devon coast to tidal stream that it was the site of the one of the early marine tidal
stream prototype projects in the UK (MCT’s 300kW Seaflow system, which tested off Lynmouth

2

Such as DECC, 2010. Severn tidal power feasibility study: conclusions and summary report.
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between 2003 and 2009) and remains a focal point for future exploitation (as detailed further in
Table 4). The below figure (PMSS, 2010) provides a visual representation of the unconstrained,
exploitable tidal stream energy potential.

Offshore Wind
With thousands of miles of Atlantic fetch3 and a south westerly prevailing wind, the region is
well positioned for the exploitation of offshore wind energy. Indeed the region has already seen
the leasing (by The Crown Estate) of two large areas for resource exploitation within the region
(albeit one of these leases has since been returned). One of the main constraints to the
exploitation of the resource has been the challenges of developing in deep water (which is
prevalent off much of the South West coast). However, recent advances in innovative floating
offshore wind foundations could serve to make this abundant resource imminently accessible.
The below figure (PMSS, 2010) provides a visual representation of the unconstrained,
exploitable offshore wind energy potential, with the different colours linked to water depths
(and therefore, technical ease of exploitation).

3

The distance travelled by wind or waves across open water
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2.2.

The SW potential to support the exploitation of the resource
The South West is also well positioned in terms of having a diverse and skilled supply chain,
which can support the exploitation of the resource at all stages from early device design,
through project development, manufacturing, deployment, port infrastructure and through the
consenting process as summarised in Table 1 below.

5
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Table 1: The regional supply chain associated with the marine and offshore renewable energy sectors
Project Stage or
Regional Expertise or Knowledge
Potential for Regional Benefit
Requirement

Device
development

Considerable support across the region for device development.
Ranging from academic skills (such as PRIMaRE and the marine
centres of excellence at Plymouth and Exeter University),
through bodies such as Regen SW and onto specific facilities such
as FabTest and WaveHub, designed to facilitate testing of devices
while reducing the consenting burden on developers looking to
bring projects to market.

Financial benefit from bringing in contracts, perception benefit by demonstrating a
regional desire to develop the industry, together with increasing the potential for
commercial deployment going forward, by demonstrating the potential for the
region

Understanding
the
environmental
impact and
achieving
consent

An essential part of the process and a key part of the appeal of
facilities such as WaveHub. The region hosts a number of
research institutions and companies which specialise in this area,
including field survey, consultancy and advice.

Utilising regional knowledge while retaining the finance within the region.

Port
infrastructure –
to provide a
base for
construction,

Numerous port facilities located around the coast of varying
sizes. Several have either undergone development or have
investigated development potential in recent years, often in
response to interest from renewable energy developers.

Financial and employment benefit from the regeneration of port and harbours,
initially during the construction phase of projects, but also over the longer term
through the provision of operations and maintenance bases for the duration of the
project and eventually for decommissioning.

6
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Project Stage or
Requirement

Regional Expertise or Knowledge

Potential for Regional Benefit

Device
manufacturing

Several documents highlight the manufacturing and technical
capabilities across the region, ranging from those in the Research
and Development sector through to specialist firms and a
broader manufacturing base that can take forward production of
the devices components or components used as part of the
wider construction and operation process.

Encouraging use of regional capabilities to regional developments brings financial
benefits and employment opportunities, with the added benefit of reducing
transport costs (in terms of both economic and environmental cost).

Renewable
energy potential

Several studies have been undertaken at various geographic
levels to understand the potential resource for offshore wind,
wave, tidal stream and tidal lagoons. The information is available
in digital map format (GIS) as well as within reports. The
information gives mean energy values per unit area but also
highlights which areas are most likely to be commercially viable
for different technology types. Some information is available on
the potential energy capacity of the viable resource ‐ i.e. the
maximum likely capacity should all the viable resource be
developed.

Understanding how much energy is available and where is useful for developers,
helping to target interest in potential project sites, but also in terms of marine
spatial planning, to provide for the sustainable exploitation of marine energy
resources; maximising the opportunities whilst at the same time minimising
impacts upon other sea users and the ecological environment.

Information on
devices, projects

There are currently a number of projects in progress across the
study area. Such projects encompass wind, wave and tidal

The range of devices and projects reflects the variable resource available as well as
the commercial status of the various technologies. There is significant regional

operation and
maintenance
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Project Stage or
Requirement
and developers
with an interest
in the region

Regional Expertise or Knowledge

Potential for Regional Benefit

stream, with additional ongoing interest in tidal range. Projects
range from early testing of models in laboratories, through
testing of devices at sea and up to Nationally Significant
Infrastructure Projects.

benefit from all, ranging from local generation of electricity, provision of
employment, meeting national targets on climate change and, not insignificantly,
through helping the relatively new industry of wave and tidal power to grow in the
region
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3.

Future projections for the marine sector

3.1.

High level estimates on the UK opportunity
Global electrical energy generation in 2012 was estimated at 21,500 TWh4, of which the UK
demand in 2013 was 317 TWh/yr provided by approximately 85 GW5 of installed energy
generation capacity. Of this UK demand, if fully exploited, marine and offshore renewable
energy resource could provide up to 296 TWh/yr (practically extractable resource combined
from referenced figures below). Breaking this down by sector, offshore wind has the
potential to provide the greatest proportion as shown below:





Offshore Wind
Wave
Tidal Stream
Tidal Range

140 TWh/yr6
76 TWh/yr7
20 TWh/yr8
50 TWh/yr*

*There is considerable uncertainty with regard to this figure and it has the potential to be much larger.
Table 2: The UK’s current and potential installed capacity of each energy type up to 20309.

Technology

Approx
Deployed
2020
2030
Potential
Offshore Wind
200 GW
4.1 GW
8‐15 GW
18‐42 GW
(+400 GW*)
Tidal Stream
8 GW8
~7 MW†
100 MW
1‐2 GW
Wave
29 GW7
~4 MW†
Tidal Range
35 GW10
0 MW
250 MW
?
* Additional capacity that could be brought online with extensive development of floating offshore wind
† Tidal Stream and Wave deployed figures are cumulative to date. Figures are approximate as many
devices are prototypes without tested name plate capacities
The relationship between potential installed capacity and potential (annual) energy yield is defined by
capacity factor – a factor which is highly variable depending on specific resource and technology. Capacity
factor is well understood for offshore wind (and less variable by location) in the UK, but is still a high‐level
estimate for wave and tidal energy. Tidal range capacity factor will be highly dependent on specific

4

United States Energy Administration Information. (2014). International Energy Statistics, Electricity,
Generation.
5

DECC. (2014). Digest of United Kingdom Energy Statistics 2014, p113.

6

RenewableUK (Cambridge Econometrics). (2015). The impact of wind energy on UK

energy dependence and resilience, p8.
7

The Carbon Trust (AMEC). (2012). UK Wave Energy Resource, p4.

8

The Carbon Trust (Black & Veatch). (2011). UK Tidal Current Resource & Economics, p7.

9

RegenSW. (2015). Expert advice based on published statistics and licencing round information

10

The Crown Estate (Black & Veatch). 2012. UK Wave and Tidal Key Resource Areas Project, p59.
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projects ‐ the La Rance tidal barrage in France has a capacity of approximately 26%11, but it is anticipated
that future plant will improve on this.
Typical industry figures for approximate capacity factor by technology:






Offshore wind
Floating wind
Wave
Tidal Stream
Tidal Range

30%5
50%12
30%10
35%8
35%

It is clear to see that marine and offshore renewable energy represents a significant
opportunity for the UK and has the ability to meet the current trilemma debate on the three
‘E’s:




Energy security – significant capacity from indigenous resources;
Environment (carbon reduction) – low carbon energy; and
Economic growth – new home grown industry.

The UK currently leads the world in marine and offshore renewable energy development
both in terms of installed capacity (as detailed in Table 2) and also in terms of advanced
research and development in the more novel wave and tidal sectors.

3.2.

High level estimates on the South West opportunity
In 2010, the South West of England Regional Development Agency (SWRDA) an Offshore Renewable
Resource Assessment and Development (ORRAD) report (PMSS, 2010), which gave an analysis of the
potential energy resources which could be developed in the near‐term off the South West coast. The
SWRDA report based their analysis on a set of industry supported assumptions concerning levels of
resource (as summarised in Section 2 of this report), timescales, energy (array) density and economic
constraints. These assumptions were then used to generate energy resource maps of the region (for each
energy type) taking into consideration key constraints such as shipping, radar, military exercise areas etc.
Based on this constraints analysis a baseline scenario that gave a headline estimate of over 9.2 GW of
offshore wind and marine energy capacity (excluding tidal range capacity) that could be installed by 2030.
This figure is conservative as it did not consider projects greater than 50km from shore (and therefore,
excludes potential for further floating wind opportunity). Table 3 summarises the resource exploitation
predictions made within the SWRDA study, in addition to estimates made on tidal range.
Table 3 Potential energy capacities of the South West region by resource13

South West marine energy and offshore
wind resource potential
Wave
Tidal Stream
11

Theoretical capacity (GW)
1.2
1.1

Wikipedia. (2015). http://en.wikipedia.org/wiki/Rance_Tidal_Power_Station

12

The Crown Estate (2012). UK Market Potential and Technology Assessment for floating offshore wind power.
An assessment of the commercialization potential of the floating offshore wind industry
13

South West Regional Development Agency (PMSS). (2010). Offshore Renewables Resource

Assessment and Development (ORRAD) Project – Technical Report, p6.
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Tidal Range
Offshore Wind
Floating Offshore Wind
Totals:

5.0
4.4
2.5
14.2

In the South West the annual electricity demand was circa 24,400GWh5 in 2013. Table 3 identifies that
marine and offshore renewable energy has the potential to meet a significant proportion of this.
This has been recognised by the industry and Government and for several years now there has been, and
continues to be, a concerted effort across the South West to promote the potential for marine energy
development. This was formalised in 2012 when DECC announced the launch of the UK’s first Marine
Energy Park, known as the South West Marine Energy Park (SWMEP). The SWMEP is:


a collaborative partnership between local and national government, Local Enterprise Partnerships,
technology developers, academia and industry; and



a physical and geographic zone with priority focus for marine energy technology development, energy
generation projects and industry growth.

The variety of energy resources within the South West region means that there is a broad portfolio of
investment opportunities covering near term projects in offshore wind, wave and tidal stream technology
development, with the potential for future projects using floating wind, tidal stream and tidal range
technologies.
The SWMEP is engaged with regional and national level stakeholders, importantly including The Crown
Estate, on a much wider review of UK Strategic Resource Areas (SRAs) which will be used to identify key
strategic areas for marine energy and to prioritise future leasing for commercial projects. A priority for
the SWMEP will be to work with national bodies, industry and local stakeholders to define a commercial
development plan for the sector.

3.3.

Progress on maximising the potential resource
It is noteworthy that despite the abundant resource potential, there are currently no live marine or
offshore projects generating renewable energy in the South West. Wave Hub is the slight exception to
this in that the facility is grid connected, with a single wave energy convertor devices having been
deployed for a short period in 2014, and is planned to receive further deployments in the very near
future (as detailed below).
Notwithstanding this lack of current generating projects, there are schemes and initiatives underway that
will see a reasonably strong and diverse energy portfolio coming forward within the region as identified
in Table 414.
Table 4: Projects and known development interest in the SW

Project
Navitus Bay

Type
Offshore wind

Wave Hub

Wave & floating wind

North Cornwall Demonstration
Zone***
Isles of Scilly**

14

Potential Capacity
630MW*
48 MW (divided into four
projects / berths)

Wave

10 MW (30 MW)

Wave

30 MW

RegenSW. (2015)
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Project
North Devon Tidal
Demonstration Zone***
Bristol Channel Tidal Stream
North Somerset Tidal Lagoon
(see LongBay SeaPower)
Bridgewater Bay Tidal Lagoon
(see Tidal Lagoon Power)
Portland (leased area from The
Crown Estate)***

Type

Potential Capacity

Tidal Stream

30 MW

Tidal Stream

10 MW

Tidal Range

~300 MW

Tidal Range

~300 MW****

Tidal Stream

10‐30MW

* Note the Navitus application is for a total capacity of 970MW, however a mitigation option has been put
forward by the project for a reduced scheme of 630MW and therefore, to adopt precaution the lower value is
used in this study
** No specific lease, but strong potential as a future commercial site and projects are under consideration

*** Lease awarded by The Crown Estate in 2014; development activity ongoing
**** Whilst a figure of 3,500MW has been mentioned for this potential scheme, this is considered potentially
unrealistic and therefore, a more conservative figure in line with the other tidal range interests in the area is
assumed.

As noted previously there are currently no devices deployed at Wave Hub, however, the following
technologies are scheduled to be installed at the four berths at Wave Hub15 in the very near future:

15

RegenSW. (2014). South West Renewable Energy Progress Report 2014, p16.
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The demonstration zones (north Cornwall, north Devon) cited in Table 4 are not device specific. Due
diligence is underway (by Wave Hub Ltd and partners) to determine how best to take forward
development activity within this areas.
It is noted that despite it becoming a mature industry within the UK, offshore wind development in the
south west is limited to the Navitus Bay project in the near future. This project is currently in the planning
process and a consent decision will be determined in Autumn 2015. It is also of note that there was a
previous offshore wind scheme being developed within the outer Bristol Channel (Atlantic Array),
however the developers of this site returned the lease to The Crown Estate in 2013 (prior to securing
planning consent) and therefore, it has not be included within the information presented within this
report.
The tidal (stream and range) and wave projects cited above are all, with the exception of Wave Hub, at
the very early stages of the development process and therefore, it will be considerable time before any of
the schemes are deployed (assuming that they are able to secure necessary funding, development rights
and consents to progress to that stage).
Therefore, whilst the total capacity from the above projects (excluding the Bridgewater Bay tidal lagoon,
over which there is too much uncertainty to include) would suggest 438 MW of marine renewable energy
and 630 MW of offshore wind capacity, the successful deployment (or otherwise of these projects) is
highly dependent on the current and near‐term economic and political climate.
It should be noted that whilst Table 4 identifies firm projects and initiatives, there is a broader general
interest in development within the region and therefore, additional individual projects may come
forward over similar timeframes to those identified in Table 4 if the political will and financial support
mechanisms make it attractive to do so. Appendix A identifies those companies who are active or have
expressed a specific interest in developing projects in the South West.

3.4.

A balanced view on future projections
Whilst the headline resource potential is clear, current levels and status of technology and project
development make it difficult to have confidence in accurate long‐term future contribution. Many factors
(such as grid capacity, planning, engineering, Government support, leasing opportunities etc) will
influence how much development activity will actually be seen and over what timescales this may occur.
Regen SW have made the following (see Table 5) high‐level estimate of future capacity deployment of
marine renewable energy (specifically) in the region. This estimate is likely to be an optimistic, upper
limit over these time periods and recognises that at the current stage of industry development and
uncertainty, these values could be dramatically lower, especially if the political will and support does
not match the ambition of the sector.
Table 5: Future cumulative marine and offshore wind capacity installation predictions for the South West16
Timescale Generating capacity prediction
Deployment assumptions

2020

30 – 40 MW (wave and tidal stream)
630 MW (wind)

2 x 10 MW arrays at Wave Hub, one or
two tidal stream projects in the Bristol
Channel

660 – 670 MW (total)
2025

80 MW (wave and tidal stream)
630 MW (wind)

16

40 MW build out at Wave Hub, 2 x 10
MW tidal stream projects in the Bristol
Channel and a further 20 MW wave

RegenSW (2015)
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Timescale

Generating capacity prediction

Deployment assumptions

300 MW (tidal range)

project. Tidal range project in the Bristol
channel

1010 MW (total)
2030

340 MW (wave and tidal stream)

3 x 80 MW tidal stream projects, Up to
100 MW of wave projects, 1 x 630 MW
wind, up to 500 MW of floating wind
projects, 1 x 300 MW tidal lagoon
project

630 MW (wind)
500 MW (floating wind)
300 MW (tidal range)
1770 MW (total)
2050

1300 MW (wave and tidal stream)

300 MW tidal stream projects, 1000
MW wave projects, 1 x 630 MW wind,
up to 1000 MW of floating wind
projects, 2 x 300 MW tidal lagoon
projects

630 MW (wind)
1000 MW (floating wind)
600 MW (tidal range)
3530 MW (total)

By applying the capacity factors as per Section 3.1 of this report, to the estimated deployed capacity by
2030, the energy supply potential is 5,764 GWh or 23.6% of the current / 2013 South West demand (with
Table 6 identifying the breakdown by sector). Depending on the levels of electrification of heat and
transport in the coming decades, demand for electricity could increase by as much as 60% in the UK by
203017, reducing the proportion of offshore renewable energy accordingly.
Table 6: 2030 and 2050 Energy generation scenario breakdown by sector
Sector
2030

Wave
Tidal stream
Offshore wind
Floating wind
Tidal range
Totals:

2050

MW

GWh

MW

GWh

100
240
630
500
300
1,770

262.8
735.8
1655.6
2190
919.8
5,764

1000
300
630
1000
600
3,530

2628
919.8
1655.6
4380
1839.6
11,423

The above energy generation figures are based on the following equation:
GWh = (MW*capacity factor*8760(hours))/1000

3.5.

Power delivery
The marine and offshore renewable energy technologies discussed above all have the potential to
contribute to a baseload supply of electricity. However, it is important to consider the differences of
each technology type in terms of its energy generation profile.. In order for renewable sources to
provide an alternative to fossil fuels and nuclear sources in delivering baseload supply, issues such as
intermittency and predictability of power generation need to be considered, together with strategies as

17

Parsons Brinckerhoff. (2013). Conference Presentation
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to how generation from marine renewables might be able to respond to changes in demand, particularly
meeting periods of peak demand.
The most predictable and consistent sources of renewable energy are those associated with the tides
(tidal stream and tidal range) as tides have a regular daily cycle; power generation from such device types
can therefore be accurately predicted. However as the times of high and low tide times progress through
the lunar cycle, peak energy delivery from tidal stream and tidal range projects will not always coincide
with peak energy demand. To an extent, tidal range lagoons do offer the potential for addressing such
mis‐matches in generation and demand through the ability to effectively store power as a ‘head’ of water
within the lagoon, which can be released through the turbines at times of peak demand. There are
obviously some constraints inherent in such storage as water held within the lagoon cannot be released
to generate power during high water periods, however the storage potential of lagoons can provide an
important element of control in managing power generation intermittency in both smoothing out energy
delivery to grid and providing a degree of reactive capability in responding to peak demand periods.
Power generation from both offshore wind and wave projects is intermittent and relatively
unpredictable. However power generated from wind farms in particular already makes a significant
contribution to electricity supply, making up a substantial component of baseload when generating and
indeed contributing to meeting peak demand periods when the wind (and wave resource) coincides with
such periods. Looking forwards, floating wind is also able to capture a wider spectrum of the wind
resource (do to its ability to operate in high wind climates) as reflected in its comparatively high capacity
factor.
It is evident that none of these technologies is able to fully provide for baseload demand, nor a
guaranteed ability to offer the dynamic response required to meet peak demand periods, alone such that
it could wholly replace more traditional energy sources. However, integrating power generation from a
diverse range of marine renewable energy sources does offer practical potential to meet a proportion of
baseload demand, offers the potential for storage as an inherent characteristic (of lagoon technologies)
and provides a generation mix that could form a significant part of the generation capacity required,
albeit requiring additional sources and/or alternative approaches to managing the distribution network
and embedded storage facilities.

3.6.

Cost of energy
The cost of marine and offshore renewable energy varies across the different technology categories.
Table 7 identifies levelised cost of energy estimates made for present date (as of 2013) and also
projected out to 2030 based on a number of sources including; DECC, 201318, Poyroy, 201319 and Myhr et
al, (2014).
Table 7: Levelised cost of energy predictions (£/MWh)
Sector
2013 (£/MWh)
Wave
Tidal stream
Offshore wind

27519
18019
146‐15918

Future projections (post 2020)
(£/MWh)
19118
129‐17118
114‐11618

18

DECC, (2013). Electricity Generation Costs.

19

Poyroy, (2013). Levelised cost of power from tidal lagoons. A report to Tidal Lagoon Power plc. March 2014
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Sector
Floating wind
Tidal range (Lagoons)

2013 (£/MWh)
60‐17320
125‐17019

Future projections (post 2020)
(£/MWh)
60‐17321
70‐11119

Whilst the figures cited above have come from credible referenced sources, it must be recognised that
for some technologies such as wave, floating wind and to an extent tidal stream the technologies are less
advanced; therefore there is more uncertainty around the cost of energy predictions. What is clear from
all technology types is that a cost reduction is anticipated over time as the industry matures, efficiencies
across the supply chain are made and economies of scale, in terms of larger commercial projects, are
realised.

4.

Economic Impact of Offshore Renewable Energy in the South
West
Despite the somewhat nascent state in terms of deployment of marine and offshore renewable projects
in the South West, there are (as of 201222) approximately 450 people employed in this industry across the
South West23, about 210 of which are based in Bristol, 30 in Dorset and the remainder (210) based in
Devon and Cornwall.
From the economic analysis which accompanied the ORRAD report (PMSS, 2010), it is estimated that in
the period up to 2030 the sector could generate over £4.5 billion GVA for the South West economy and
could grow to support over 5000 jobs. This represents a significant regional opportunity for economic
growth and sustainability. In addition to this estimation (which was based on a predicted level of
development coming forward from the region) there are Other projects not in the region, but which
could have a significant, positive impact on the local supply chain and economy including, the PTEC (The
Perpetuous Tidal Energy Centre) Isle of Wight tidal stream development and the two proposed Welsh
Tidal Lagoon schemes in Swansea Bay and Cardiff Bay.
Table 8: South West marine and offshore renewable energy jobs estimate
Wave and Tidal Energy
Current
Early
Job Growth Area
(2014)
Commercial
(2017 – 2020)
Composites
5
20
Consultancy Services
70
200
Engineering
30
150
Financial, legal and support services
30
80
Manufacturing and Components
35
180

20

Full
Commercial
(2020‐2030)
50
400
200
100
1450

Myhr et al, (2014). Levelised cost of energy for offshore floating wind turbines in a life cycle perspective

21

No information so same costs carried across from present day. However, in keeping with all other
technologies a reduction would be anticipated.
22

Note, since this date it is known that MCT has made significant levels of redundancies which has reduced
this number.
23

RegenSW. (2012). 5th Edition. South West Marine Energy Park Prospectus.

16

Wave and Tidal Energy
Job Growth Area
Marine Operations, Installation and Subsea
Support
Ports, port operations and land based support
Research capabilities
Skills and Training
Supporting organisations
Technology developers
Totals:

Current
(2014)

Early
Commercial
(2017 – 2020)

Full
Commercial
(2020‐2030)

40
10
90
30
10
100
450

200
150
150
100
20
210
1460

400
400
200
300
50
450
4000

The South West has invested over £100m23 in the development of facilities to support the development
of marine and offshore renewable energy from concept stage through to commercial arrays. This
comprehensive offer is summarised in Table 9.
Table 9: South West marine and offshore renewable energy development support facilities
Facility detail

Wave Hub: Grid connected
array scale testing of wave and
floating wind energy devices to
a maximum total installed
capacity of 48MW. Located of
Hayle, Cornwall.

Fab Test: Non grid connected
scale testing of wave energy
devices and also potentially
floating wind. Located off
Falmouth, Cornwall.

The Dynamic Marine
Component (DMAC) test
facility: A purpose built test rig
that aims to replicate the forces
and motions that components
are subjected to in offshore
applications. Located at the
University of Exeter.
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Facility detail
South West Mooring Test
Facility (SWMTF): A research
facility to identify uncertainties
for moored ORE systems that
will respond in a coupled
fashion. Located at the
University of Exeter.

Plymouth University COAST
laboratory: A deep water wave
tank testing. Located at the
University of Plymouth.

National Composites Centre:
Tidal blade test facility. Located
in Bristol & Bath Science Park.

Plymouth South Yard Marine
Industries Production Campus:
Proposed development at
Plymouth to provide 32,400
square metres of new and
converted workspace, which will
create over 1,100 new jobs.
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5.

Summary
This report (informed by the wealth of existing published information and expert knowledge available)
has shown that the South West has significant marine and offshore renewable energy resource. The
capacity factors associated with marine and offshore wind renewable energy technologies means that
the actual amount of energy that is generated from any one scheme may be considerably less than may
be expected at face value. Notwithstanding this, the South West has the potential to meet a substantial
proportion of its energy demand from marine and offshore renewable sources.
Despite the abundance of resource within the region, actual deployment levels have been low to date.
There are however, a number of significant projects which should come forward in the future and there is
a tangible will (from developers) and technical capability to develop and support a strong and diverse
regional marine and offshore renewable energy portfolio. The South West has a strong supply chain
network and relatively large economic renewable and offshore energy base given the level of regional
development.
It is concluded that whilst no one marine or offshore energy source is likely to be able to provide a
consistent smooth energy supply at sufficient levels to replace fossil fuel and or nuclear sources, through
the adoption of a diverse portfolio the marine and offshore sector can realistically contribute a significant
amount of towards to the local demand.
In terms of ‘quick wins’, the existing portfolio of known projects (as detailed in Table 4) would provide
not only a substantive amount of renewable energy generation but also and importantly a diverse mix.
The costs of marine and offshore renewable energy are predicted to come down substantively in time as
the technology matures.
The benefits that will come from having a strong marine and offshore renewable energy sector in the
South West will be even more significant if the sector can achieve regional growth.

19

APPENDIX B
Western Power Distribution Long Term Development
Statement for South West & Recent Announcements
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WPD South West network capacity restriction
Background of generation connections in the South West
Over the last 3-4 years, WPD South West plc has seen a large number of requests for the connection
of embedded generation schemes. The current position is:






Connected generation capacity of 1.38GW
Generation capacity with accepted offers but not yet connected 1.89GW
Generation capacity currently offered but not yet accepted 0.74GW
Winter maximum demand in the S West is 2.53GW
Summer minimum demand in the S West is 0.98GW

As a consequence of this, much of the capacity available for generation connections has now been
allocated, at all voltage levels including up to 132kV. This means that we now have to apply
restrictions to our connection offers.
Capacity restriction on WPD’s 132 kV network “F-route”
We have now reached the point where one of the most critical 132kV routes in the South West is
now up to its full capacity. This route is referred to as F-route. It runs 82km from Bridgwater Grid
Supply Point (GSP) to Seabank GSP (in the Bristol docks area), comprising two separate circuits
carried on steel towers.
F-route is an important route out of the South West for generation. As a consequence, the
connection of generation in any part of Cornwall, Devon, Dorset (WPD’s area), Somerset and Bristol
Docks causes power to flow through F-route. The amount of connected and committed generation
in the South West has caused the predicted flows through F-route to reach the maximum ratings of
the circuits.
National Grid’s proposed 400kV circuit works associated with Hinkley Point C
In response to the proposal to build Hinkley Point C, National Grid has been working with WPD to
develop its proposals for a new 400kV double-circuit route between Hinkley Point and Seabank. This
would involve the removal of F-route, to allow National Grid to build their proposed 400kV line. The
scheme was submitted for planning permission in 2014. Current plans are for the majority of the
works to be finished in 2020, although this may be subject to change and subject to the planning
permission being granted.

March 2015

Impact of the capacity restriction on generation offers
All customers in the WPD South West plc region seeking the connection of new generation which
contribute to flows on the F-route will presently have the following restrictions included in their
connection offers:
-

A delay of 3 - 6 years, subject to planning approval and the completion of National Grid’s
400kV works
The restrictions will apply to all generator connections requiring works at HV (i.e. 6.6kV or
11kV) or above

These restrictions apply to all Bulk Supply Points (BSPs) and all Grid Supply Points (GSPs) in WPD
South West, except the following (covering the Bristol urban and north suburban areas and the Bath
urban and suburban areas):
-

-

Iron Action GSP
o Bradley Stoke BSP
o Feeder Road BSP
o Lockleaze BSP
o Seabank BSP
Melksham GSP
o Bath Dolemeads BSP

In addition, there are likely to be other reinforcement works included in the connection offers (for
more localised issues), plus a requirement to obtain a Statement of Works from National Grid
indicating works required on the transmission system.
Connection Charging rules
The method of calculating connection charges is agreed nationally and approved by the energy
regulator Ofgem. A connection charge may include the following components1:







The full cost of assets that:
o will be used solely by the connecting customer
o are over and above the minimum scheme, when asked for by the connecting
customer.
A proportion of the cost of network reinforcement where required. This calculated based on
the share of new capacity created that will be used by the connecting customer. Generally
the connecting customer only pays for reinforcement at the voltage level it is connecting to
and one voltage level above.
A rebate to the DNO or a previously connected customer under the Electricity (Connection
Charges) Regulations 2002. This rebate will apply where the new connection uses network
assets that were installed and paid for by a previous connection.
Customers connecting generation equipment to the network will also have to pay for
reinforcement in excess of £200/kW. This is known as the high-cost project threshold. Its
application makes sure that other network users are not unduly affected by the additional
costs caused by the complexity of some connections.

Whilst there are circumstances where we can reinforce ahead of need, these require us to
demonstrate to Ofgem that the benefits outweigh the costs to the wider network user.
1

See Ofgem document A Guide to electricity distribution connections policy
https://www.ofgem.gov.uk/ofgem-publications/87259/guideelectricitydistributionconnectionspolicy.pdf

March 2015
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