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Limitations 

Grant Peisley and Associates have prepared this report for the sole use of Ynni Llŷn.  No other warranty, 

expressed or implied, is made as to the professional advice included in this proposal or any other services 

provided by Grant Peisley.  This report is confidential and may not be disclosed by any party nor relied upon by 

any party without the prior and express written agreement of Grant Peisley. 

Copyright 

© This report is the copyright of Grant Peisley.  Any unauthorised reproduction or usage by any person other 

than Ynni Llŷn is strictly prohibited without the prior and express written agreement of Grant Peisley.  
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Foreword 

It is a particular pleasure for me as AM for Dwyfor Meirionnydd to welcome this feasibility 

study of all aspects of renewable energy.  This is yet another step on the path towards 

harnessing clean, safe and continual energy for living and business needs in this outstanding 

part of the world.  I enthusiastically commend this document for discussion, and moving to 

action on the proposals, especially the emphasis on community ownership and benefit of 

the development of renewable energy, and I look forward to playing my full part in that 

discussion. 

Wales, after all, is one of the few countries in the world which has made sustainable 

development a central part of the work of our government and democracy.  Promoting this 

is part of our country’s basic constitution, and the activity of our Senedd and Government.  

Welsh Environment Ministers played a leading role in establishing the International Network 

of Regional Governments for Sustainable Development (nsg4SD).  But international co-

operation is only valuable when the homework has been done properly.  This is why this 

study is so valuable.  It is a more than worthy partner to the Welsh Government’s 

publication ‘Energy Wales: A Low Carbon Transition’ 2012, developed on the basis of the 

work of the previous government ‘One Wales; One Planet’ 2009, not to mention the 

extended inquiry of the National Assembly Environment and Sustainability Committee on 

‘Energy and Planning’ 2011-12. 

The way to deliver such a vision is in partnership on a strongly science-based view of future 

energy supply, between people in our communities, business and government, on a world-

wide basis through the United Nations, the European Union, the United Kingdom, Wales, 

Gwynedd, and community councils in Llŷn.  The model of community control by consent is 

the rejoinder to the negative attitude of those who do not want to save this vulnerable 

creation for future generations.  I have no doubt that our spiritual and community heritage 

will lead us on a path of inter-generational justice for those who will come after us! 

 

 

Rt. Hon. Lord Elis-Thomas AM 

Chair Environment and Sustainability Committee National Assembly for Wales  
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Executive Summary 

Concerns about the environmental damage of fossil fuels and its present and future 

availability have propelled the discussion of renewable energy from the fringes of politics to 

become a matter of debate in every community.  The arguments are complex with many 

facets to consider:-  

1. The type of technology most suited for a particular community project 

2. Energy conservation measures 

3. The ability of a community to raise the necessary finance 

4. The mix of investment capital, grants, gifts and loans that are available to the 

community 

5. Current versus future fossil fuel prices and availability 

6. Both immediate and long term profitability of the project 

7. Its strategic significance for the area 

The scope of this study addresses the technology of renewable energy production.  It is set 

in the context of a detailed analysis of the Political, Economical, Social, Technical, 

Environmental and Legal influences.  Note: The means of energy conservation and detailed 

plans for raising capital for a community project will be the subject of further studies. 

Structure of the Study 

Section 1.  “Introduction” highlights the aims of the Ynni Llŷn project which are in brief: 

1. A comprehensive energy use audit pinpointing individual and business energy usage. 

2. A thorough survey of all sustainable renewable energy generation options. 

3. Establish a company to administer future developments. 

This study is specifically concerned with the second strand of the project. 

Section 2.  “The Site” provides information about the culture, economy and topography of 

the peninsula. 

Section 3.  “Energy Resources and Potential Technologies” provides a wide ranging 

assessment of currently available technology for sustainable energy production.  

Section 4.  “Feasibility of Renewable and Low Energy Technologies” sets out current, 

relevant information in two tables:- 

1. Political, Economical and Social 

2. Technological, Environmental and Legal 

Section 4.2 “Strengths and Constraints” a key section of the study and sets out the strengths 

and constraints of all the various technologies discussed in section 4.  It also addresses 

important costs such as those involved in linking the technology to the electricity grid. 

The conclusion of the studies outlined in section 4 is set out as below:- 
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Technology Feasible Explanation 

Wind  
Excellent resource.  Existing small wind turbines in the 

area suggests planning permission is possible. 

Solar  
A good resource level and a well developed and available 

technology. 

Hydro  No resource in the area. 

Biofuel  
Existing large planned developments suggest the resource 

availability for a community scheme would be insufficient. 

Tidal  Excellent reliable and consistent resource availability  

Section 5 “Further Investigation of Feasible Options” draws attention to economic viability. 

1. Solar 

Solar energy generation is well developed technology (Section 5.1).  Unlike wind turbines 

solar panels (PV) are better deployed as a cluster of discrete 4kw units.  An average net 

income of £1,000 is possible for an initial investment of £10,000 for a 4kw PV system. 

There are few serious constraints but the benefits can be enumerated as follows:- 

 The Peninsula is blessed with better than average solar energy 

 Known, well developed technology 

 Installation cost continue to decrease 

 Utilise existing space – visually relatively inoffensive 

 Can be positioned to reduce visual impact and can be roof or land mounted 

 The benefits of numerous 4k units can be spread across the community 
 

2. Wind 

Wind is a sustainable resource across the peninsula and turbine designs are now considered 

to be mature technology.  There is local expertise for installation and maintenance and 

turbines can be purchased off the shelf. 

However, there are negative perceptions and opposition to wind turbines.  Planning, land 

ownership and transportation problems are a concern.  Wind is, at best, an unpredictable 

resource.  The most potent barrier to wind turbines is the following:- 

 “Gwynedd Council Supplementary Planning Guidance for Onshore Wind Energy highlights 

all of Pen Llŷn as being either AONB or a Landscape of Outstanding Historic Interest” 

and 

“POLICY C26 - WIND TURBINE DEVELOPMENTS1 –                                         

                                    ”   

It is a fact however, that windmills of a modest size have been permitted on the peninsula.  

                                                      
1
 Taken from Gwynedd Council Supplementary Planning Guidance Consultation – January 2012 
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A section of this study addresses small scale wind power where turbines of 5kw to 55kw are 

discussed. 

In section 5.3.3. a key conclusion is that possible net income of about £30,000 is possible 

for an initial investment of about £300,000 for a 55kw turbine. 

3. Tidal 

To the west of Aberdaron is an offshore site which is particularly suitable for energy 

production with tidal power.  Porth Oer provides suitable access to land based grid 

connection.  See area outlined in yellow, below.  

The Welsh Government commissioned a comprehensive review by the RPS Group.  The 

Marine Renewable Energy Strategic Framework identified the Llŷn Peninsula as a suitable 

site and considered constraints to deployment in the area.  The report suggests that 

14.75km2 is available for deployment and that there is a potential installed capacity of 

40MW.  This is a significant resource potential and one which should be protected and 

developed for the benefit of the community. 
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Conclusion - Visits and Goals 

The following are a number of interesting and useful projects which should be examined 

and visited if possible:- 

 Transition Bro Gwaun2 who amongst many other interests are pursuing how they may 

be able to take advantage of the energy in the sea on their doorstep. 

 Cwm Arian Renewable Energy (CARE)3 aims to decrease the carbon footprint of the 

communities of Hermon, Glogue and Llanfyrnach, Pembrokeshire. 

 Awel Aman Tawe4 is a community energy project working to make a difference to the 

lives of people at the top of the Swansea and Amman Valleys.  It aims to bring clean 

electricity, jobs and regeneration to the villages near the Mynydd y Gwrhyd. 

  The Tynedale Renewable Energy Trail5 which combines renewable energy generation 

and tourism activity by providing a walking tour enabling site visits to learn about the 

technologies and talk to the users. 

 The Islay Energy Trust6 has signed a memorandum of understanding with Scottish Power 

Renewables to develop a tidal energy project in the Sound of Islay.  The proposal is for 

ten 1MW tidal turbines to be installed. 

Short Term Goals 

General 

Θ Decide on ownership model and begin broader community consultation & 

participation 

Θ Consider resource ownership, choose option(s) and develop business plan 

Solar 

Θ Arrange visit to Cwrt with Keith Jones of the National Trust 

Θ Commission technical & operational feasibility study 

Medium Term Goals 

Wind 

Θ Begin community consultation to share information and gauge feelings 

Θ Decide on the preferred size for further feasibility 

Θ Commission technical & operational feasibility including anemometry 

Long Term Goals 

Tidal 

Θ Connect with Bangor University SEACAMS & Low Carbon Research Institute 

Θ Above will determine actual resource via ADCP Measurement 

Θ Facilitate seabed analysis via above links  
                                                      
2
 http://www.transitionbrogwaun.org.uk/  

3
 http://www.cwmarian.org.uk/re/index.htm  

4
 http://www.awelamantawe.co.uk/ 

5
 http://www.tynedalerenewableenergy.org.uk/index.htm  

6
 http://islayenergytrust.org.uk/ 

http://www.transitionbrogwaun.org.uk/
http://www.cwmarian.org.uk/re/index.htm
http://www.awelamantawe.co.uk/
http://www.tynedalerenewableenergy.org.uk/index.htm
http://islayenergytrust.org.uk/
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1 Introduction  

1.1 The Client  

Cymdeithas Tai Eryri a registered social landlord and parent company to Cywaith Cyf - a 

newly incorporated community regeneration company have contracted Grant Peisley to 

deliver this study.  Cywaith Cyf, in reply to requests from community representatives, has 

set up a steering group to take forward the objective of making the area energy self-

sufficient.   

The Ynni Llŷn group consists of representatives from the Llŷn Peninsula Communities First 

Partnership, Tirlun Llŷn (www.tirlunLlŷn.org), which are both local community development 

partnership; local authority, interested individuals and consulting agencies.  These 

representatives bring their members opinions to the table and will form the board of the 

incorporated body taking the Ynni Llŷn projects outcomes forward. 

The Ynni Llŷn project contains three strands:  

1. A comprehensive energy use audit pinpointing individual and business energy usage.  

From this audit energy saving and efficiency advice will be given together with 

signposting to national schemes (Green Deal) and grants for energy saving capital 

expenditure.   

2. A thorough survey of all sustainable renewable energy generation options, including 

solar wind and tidal, and the development of a viable business plan to offer funders. 

3.  Set up a company with a suitable structure and constitution that can directly 

subsidise the energy costs of those involved from the income generated from feed in 

tariffs. 

This study is concerned with the second strand of the project. 

1.2  The Consultant 

Grant Peisley led the completion of this study with Wyn Roberts as the main associate.  

Further expertise has been used where required, especially with regards to technical 

aspects of the feasibility study, from: 

Keith Bellis and Huw Smallwood of Tegni Cymru Cyf  

Tobi Kelner – Centre for Alternative Technology  

Dr Miles Willis and Dr Iain Fairley – Low Carbon Research Institute, Swansea 

University 

Further assistance for which the report's authors are grateful was provided by Alan 

Collinson, Engineering Specialist at Scottish Power Manweb; John Bradshaw, Energy & 

Environment Exploitation Project Manager at the Welsh Government’s Department for 

Business, Enterprise, Technology and Science; and Chris Green of Halcrow. 

As shown in the bibliography and weblog a large number of books, papers, and websites 

were consulted in the development of this report.  As with any research, this reading 

informs the content of the report, no copyright infringement was intended. 
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1.3  Scope of the Study  

Initial feasibility study and business plan creation based on the information available within 

the short time frame of the study.  The study will make use of external expertise where 

available to highlight possibilities, constraints, costs, and potential income.  It is envisaged 

that this study will form the basis of initial discussions with funders and future more specific 

and technical feasibility studies. 

1.4  Objectives  

The methodology will consist of multimodal analysis of the environment, key drivers and 

technologies, combined with economic modelling.  PESTEL analysis provides a structure for 

understanding the macro-environmental context and key drivers associated with any future 

development.  This will provide detailed analysis of the Political, Economical, Social, 

Technical, Environmental and Legal influences.  Influences such as available resources, site 

specifics, environmental constraints, grid connection issues, infrastructure costs, planning 

issues and financing will be considered within the PESTEL analysis.   

Each approach to generating renewable energy is subjected to a strengths and weaknesses 

analysis to provide an understanding of internal factors and constraints to the use of each 

technology in the Ynni Llŷn area.   

Further economic analysis designed to inform decision making will be conducted on 

technologies with Internal Rate of Return used to compare across different forms of 

renewable energy generation. 

The aim is to produce a feasibility study and business plan that emphasises the possibilities 

for Ynni Llŷn, the barriers to successful implementation and the costs associated with the 

development that can be used by the project board to decide on future direction and action. 

2 The Site  

 
Figure 1: A map of Wales, highlighting the Llŷn Peninsula 
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2.1  Site Location  

The Ynni Llŷn energy self-sufficient community project is set in the three wards that make 

up the Llŷn Peninsula Communities First Partnership.  Namely Botwnnog, Aberdaron and 

Tudweiliog wards, situated at the western end of the Llŷn Peninsula in the north west of 

Wales, a remote and rural community of some 1200 households with farming, tourism and 

the public sector making up the bulk of employment opportunities, mainly self employment.  

The area has been designated an Area of Outstanding Natural Beauty and has many SSSI 

(Sites of Special Scientific Interest) including the surrounding sea. 

Aberdaron ward ranks within the worst area of fuel poverty7 on the Welsh Index of Multiple 

Deprivation8 and the constituency of Dwyfor/Meirionnydd, which includes these wards, 

ranked the lowest average wages in the UK at £14,700.00 according to recently published 

figures by the Office of National Statistics. 

Fuel poverty in the area is exacerbated by poor housing, increased cost of living due to 

rurality i.e. transport costs passed on to commodity prices, lack of public transport and 

services and travelling distances to work. 

Remoteness has meant that much of the area’s heritage and landscape has been naturally 

preserved with the Welsh language remaining strong, vibrant and valued (70%+ first 

language Welsh).  This also means that there is a strong and active community ethos with 

numerous community groups involved in many fields of interest from Young Farmers Clubs 

to Women’s Institute; history, language, heritage and literature groups; carnivals, theatrical 

shows, choirs; plough match, sheep dog trials and rallies.  Organisations such as The 

National Trust, Area of Outstanding Natural Beauty, Farmers Union of Wales and the 

Bardsey Island Trust are also active in the area.  With so many groups of interest almost 

everyone is involved with one group or another all of whom are represented on the 

Communities First Partnership, Tirlun Llŷn partnership (www.tirlunLlŷn.org) or both. 

2.2  Site Description  

The Countryside Council for Wales (CCW) has described Pen Llŷn as being 90% improved 

grassland on rolling and open lowland, with some 30-40% covered by either Area of 

Outstanding Natural Beauty (AONB) or Site of Special Scientific Interest (SSSI) designation.  

The CCW’s visual and sensory map describes the north-western part of Pen Llŷn from Nefyn 

to Aberdaron as gently undulating landform from 20m to 170mAOD, generally with north-

westerly aspect.  The area is mostly covered by farmland with medium sized fields bounded 

                                                      
7
 A household is said to be in fuel poverty if it needs to spend more than 10 per cent of its income on fuel to 

maintain an adequate level of warmth (usually defined as 21 degrees Celsius for the main living area, and 18 
degrees Celsius for other occupied rooms) and to meet its other energy needs (i.e. lighting and appliances, 
water heating and cooking).  
8
 This is the official measure of relative deprivation for small areas in Wales.  The Index was developed by the 

Welsh Government as a tool to identify and understand deprivation in Wales, so that funding, policy, and 
programmes can be effectively focussed on the most disadvantaged communities. Deprivation includes a lack 
of the opportunities and resources to which we might expect to have access in our society, for example, good 
health, protection from crime, a clean and safe environment.  ‘Multiple’ deprivation therefore refers to the 
different types of deprivation that might occur. 
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by a mixture of hedges/post and wire fences, with scattered conifer plantations and some 

areas of gorse scrub nearer the coast.  The landscape is traversed by a network of minor 

roads that are quiet and often fringed by hedges that connect the mainly scattered 

farmsteads and small villages.  There are attractive views both in and out of the area 

concerned across farmland to the pronounced hills of the Llŷn and to the sea.  CCW 

highlights some notable habitats largely associated with topographical features including 

the heath at Rhos Botwnnog.  Biodiversity is largely focused on watercourses and boundary 

features.   

CCW cultural mapping highlights the tip of Llŷn as the ‘heartland’ of a nationally important 

cultural area where the cultural identity, language, local distinctiveness and sense of place 

are very strong yet vulnerable due to the uncertainty of the future of agriculture and the 

impact of tourism, immigration and emigration.  CCW highlight outstanding potential for 

cultural and economic regeneration to safeguard and sustain the Welsh language identity 

but with a likelihood of significant change to the existing rural economy9. 

3 Energy Resources and Potential Technologies  

3.1  Background  

This section of the report provides background information on the different approaches to 

generating renewable energy.  It draws heavily on information provided by the Centre for 

Sustainable Energy’s Planning Renewables project10 and the Scottish Government’s 

Community Renewable Energy Toolkit11.  Micro Renewables, the term given to small scale 

renewable technologies (e.g. solar panels, wind turbines) which allow for onsite energy 

generation12, are used to describe many of the different approaches available to ensure a 

foundation of knowledge before continuing further with the report.  Those familiar with 

renewable energy generation can skip to the next section of the report. 

Therefore this section covers the low-carbon production of heat and electricity at a small 

scale.  It includes domestic, small commercial and community buildings generating energy 

from renewable sources, for their own consumption.  This small-scale (or ‘micro’) 

generation reduces dependency on energy suppliers, thereby providing financial savings and 

at the same time reducing carbon dioxide emissions.  This can be an important contribution 

to Ynni Llŷn’s aim of developing a sustainable energy self-sufficient community. 

There is an increasingly wide range of micro-renewable technologies available, but not all 

are suitable to every environment: the design and location of the building for which the 

energy is being generated and existing energy demand, are key determinants in selecting 

the most suitable technology.  Cost can also be a significant barrier to the installation of 

                                                      
9
 Information was gathered by searching the CCW Landmap database available at 

http://www.ccw.gov.uk/landscape--wildlife/protecting-our-landscape/landmap.aspx  
10

 http://www.planningrenewables.org.uk  
11

 http://www.scotland.gov.uk/Publications/2009/03/20155542/0  
12

 www.carbonglossary.com/Carbon-Glossary/Carbon-Glossary-M  

http://www.ccw.gov.uk/landscape--wildlife/protecting-our-landscape/landmap.aspx
http://www.planningrenewables.org.uk/
http://www.scotland.gov.uk/Publications/2009/03/20155542/0
http://www.carbonglossary.com/Carbon-Glossary/Carbon-Glossary-M
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micro-renewables, although grants may be available, at both individual and community 

level. 

3.2  Solar Energy Potential  

Solar Thermal 

Solar thermal hot water systems harness solar energy to heat hot water.  The system 

consists of solar panels, or ‘collectors’, which absorb the sun’s heat (solar radiation).  A 

transfer system uses this energy to heat water, which is then stored in a hot water cylinder 

until required.  An auxiliary water heating system is required to work with the solar thermal 

system to ensure water is stored above the required 60°C and to compensate for times of 

low radiation levels. 

Solar water heating is generally used for domestic hot water, although it can be used in 

larger applications, for space or swimming pool heating.  The size, orientation and pitch of 

the roof all affect the suitability of a premise for solar thermal heating. 

Checklist for solar thermal panels 

This section provides a selection of top tips for installing solar thermal panels.  This is not an 

exhaustive list and all projects present individual circumstances to consider. 

 The size and type of panel needs to be considered and matched with demand as 

does the size of hot water storage. 

 Mounting direction and panel angle is crucial to maximise heat input. 

 Surfaces and roofs where the panels are to be mounted must be capable of 

carrying the additional weight. 

 The system needs to be protected against frost and boiling. 

 Allow provision of a heat meter to show you how much energy you have gained 

from the sun. 

 The installation may require a new hot water tank to operate and provide 

sufficient storage. 

 There may be scope to provide some solar heating as well as domestic hot water 

if this is designed into the system. 

 Depending on what is expected of the system it may need some backup heating 

for the water such as an electric immersion heater.  Solar works well as a 

supplementary source of energy to another primary source, so for example it can 

be integrated well with other renewable technologies through the use of a buffer 

or accumulator tank. 

 Remember the amount of water heated will change throughout the year as 

sunlight levels change. 

Photovoltaics 

Solar photovoltaic (PV) uses solar energy to generate electricity for appliances and lighting.  

PV systems use solar cells, made up of one or two layers of semi-conducting material.  As 
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light falls on the solar cells, an electric field is created causing electricity to flow.  Whilst 

higher levels of sunlight will result in more electricity being generated, the system does not 

rely on sunshine to function – daylight is sufficient. 

Solar PV requires south-east to south-west orientation.  They can be stand alone (i.e. 

positioned away from the building), and either mounted or integrated on either the roof or 

the wall.  For example, PV tiles can be fitted instead of roof tiles. 

Checklist for solar PV panels 

This section provides a selection of top tips for installing solar PV panels.  This is not an 

exhaustive list and all projects present individual circumstances to consider. 

 Mounting direction and panel angle is absolutely crucial to maximise electrical 

output. 

 Ensure the surface is clean. 

 The capital cost of equipment purchase and installation can be high, although 

this is reducing. 

 Actual electricity generated from PV can be low. 

 Solar PV can be especially well suited to off-grid applications where it 

compliments a small wind turbine for example. 

3.3  Wind Energy Potential  

Wind turbines harness the power of the wind to generate electricity.  The wind rotates the 

blades, which are connected to a generator that converts this energy into electricity.  The 

UK has the most useable supply of wind of all European countries and therefore wind 

represents a huge potential renewable energy source, as yet largely untapped.  Wind power 

is used to generate electricity at the small scale and larger, commercial scale. 

Wind farms, a collection of wind turbines, are the most common way of using the wind to 

generate energy on a commercial scale and in the UK there are both on- and off-shore wind 

farms.  Off-shore wind farms have higher construction and connection costs than on-shore 

farms, with the need for undersea cabling to connect to the grid 

Small-scale (or Micro) wind turbines may be free standing (e.g. on a tall mast) or attached to 

buildings (e.g. ‘roof-mounted’).  The electricity generated may be consumed by the 

immediate premises only, or can be linked to the electricity meter, allowing excess or 

unused electricity to feed into the national grid. 

Small wind turbines are generally turbines in the rated range of 0.05 kW (50 W) - 50 kW.  

Both vertical and horizontal axis turbines are available in this range.  Horizontal axis turbines 

are the most usual form and have turbine blades spinning perpendicular to the ground with 

the turbine shaft horizontal to the ground.  Vertical axis turbines spin horizontal to the 

ground with the turbine shaft perpendicular to the ground.  Recent developments in both 

types of turbines have led to building mounted turbines installed in areas where there is 

limited space. 
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Location is key to the success of the turbine in generating electricity, which is dependent on 

both the speed and direction of the wind, and as such small-scale turbines are often more 

suited to rural areas, where buildings are less likely to interfere with air flow. 

A grid connected turbine can take electricity generated and power the building as needed 

before any surplus electricity (e.g. when there is low energy demand) goes straight onto the 

grid.  This grid connected system is useful if the building has high electricity consumption 

and is open 'seasonally' or for part of the day.  In these circumstances extra energy can be 

exported to the national grid and receive the income from the FIT.  Consumed and 

generated electricity is metered; these meters are often referred to as import and export 

meters.  It is always more efficient if the energy can be used at source with any excess then 

going to the grid. 

A community group looking to assess a site for wind energy potential should assess the site 

available for wind resource.  T he key to this is: 

 Does the area have a good open aspect away from tall trees or buildings- specifically 

in the prevailing wind direction (normally from the south west in the UK)?  If there is 

not a clear and open aspect for a wind turbine to capture wind, then in most 

situations poor turbine performance will result. 

 Are there tall buildings, hills or trees close by in the path of wind?  This can cause 

turbulence in wind and decrease the production of a turbine. 

 Is there land available away from the building to install a turbine on?  The further 

from a building the less turbulent the wind. 

 Do you know if there is a rock strata close to surface of soil as this will influence the 

foundation of a turbine? 

 If a building mounted turbine is the only suitable option it will be necessary to get 

the building checked for structural stability to ensure it is able to carry the weight 

and rotational forces of a turbine. 

Heating using wind energy - direct heating from wind 

This is an approach that utilises the wind to heat a building, instead of the normal effect of 

cooling, on windy days.  By installing a direct wind heating system, energy captured by the 

wind turbine is used to power storage heaters inside the building resulting in increased heat 

and comfort levels for building users, with reduced fossil fuel consumption. 

In general, direct wind heating systems fall into two categories: 

1 'Grid connected' - where the system is connected to heaters and the electricity mains, 

so that when the heaters are fully charged, the power from the turbine is switched to 

feed into the electricity grid. 

2 'Standalone' - where the output from the turbine goes directly to storage heaters 

without any connection to the electricity grid. 
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Checklist for wind turbines 

This section provides a selection of top tips for installing wind turbines.  This is not an 

exhaustive list and all projects present individual circumstances to consider. 

 You will need planning permission and agreement with the land owner to erect a 

turbine. 

 You need to decide how your generated electricity is to be used i.e. grid connect, 

stand alone or direct heating from wind. 

 Ensure that whatever system you choose, you are eligible to claim Feed in Tariffs 

(FiT) or Renewable Obligation Certificates (ROC). 

 If it is to be connected to the grid you will need an agreement with the local 

electricity Distribution Network Operator (DNO) and an agreement with an 

electricity supplier to purchase your export electricity. 

 Ensure you check the warranty on any machine and that there will be a post 

installation maintenance service. 

 Check with the manufacturer that spare parts will be available for your turbine in 

the future. 

 Remember to calculate a payback time for the turbine using typical wind data for 

the area to make sure it is a viable option. 

 Wind turbines operate the most effectively in large open areas with minimal tall 

buildings, hills or trees which cause turbulence. 

 Make sure you receive all information about the system from your installer, 

including how to shutdown the turbine in excessive winds. 

3.4  Biofuel Energy Potential  

Biomass and Biomass Combined Heat and Power (CHP) 

Biomass is organic matter, obtained directly from plants or indirectly from agricultural, 

industrial, commercial or domestic products.  Biomass fuel can be ‘dry’, and usually burned 

to generate energy, or ‘wet’, usually requiring fermentation or digestion to generate energy. 

The CO2 released when biomass is burned as fuel is balanced by the CO2 absorbed during 

the plants growth, making this a ‘carbon-neutral’ fuel.  However, additional processes in the 

production chain, including transportation, harvesting and growth methods, need to be 

considered in assessing the true carbon-neutrality of biomass. 

Biomass may be sourced from crops grown specifically for the purpose, or from by-products 

of agricultural, industrial, commercial or domestic activities.  In the UK, short rotation 

coppice, willow and poplar, miscanthus, reed canary grass and oil seed rape are the most 

common forms of biomass crops.  Biomass and biomass CHP are available on domestic, 

community and commercial levels, and for space heating (such as through a wood-burning 

stove), space and water heating (through a biomass boiler), or heating and power (through 

CHP, or micro-CHP on a domestic level).  Unlike other micro-renewables, there is a fuel cost 

associated with biomass and storage space for the fuel is also a consideration. 
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Combined heat and power (CHP) produces useable heat and power (usually electricity) in a 

single process – essentially this process makes use of the heat generated and usually wasted 

in the production of power, and significantly increasing the efficiency of the energy 

generation process.  Typically CHP plants can achieve efficiencies of over 70%, whereas 

conventional electrical generation plants can only achieve efficiencies between 35% and 

45% due to heat loss.  CHP can be effectively combined with a sustainable energy source 

such as biomass to create a low-cost, low-carbon system.   

Checklist for biomass 

This section provides a selection of top tips for installing biomass boilers.  This is not an 

exhaustive list and all projects present individual circumstances to consider. 

 You will need to have a reliable local wood-fuel supplier and preferably an 

alternative supply in case of problems. 

 Ensure your fuel supply is dry at all times.  Season logs for at least 1 year. 

 A large storage hopper with easy access for deliveries without specialist 

equipment will be required. 

 Wood-fuel boilers can utilise existing wet radiator systems from existing oil or 

gas fired boilers. 

 The boiler will need to be maintained by a specialist biomass boiler engineer. 

 Provision must be made for removal of ash, a waste product from the wood-

burning process. 

 Modern biomass boilers are generally low maintenance with self cleaning 

functions and oxygen measurement to maximise efficiency. 

 Wood pellet boilers tend to require lower maintenance than woodchip because 

the size and moisture content of the fuel is more uniform. 

 Log boilers require manual loading of logs, often daily or more frequently in 

periods of extreme demand. 

3.5  District Heating 

District Heating systems have a single heat source supplying heat to a number of properties 

within a certain area.  This form of heating is common in mainland Europe and is now being 

employed by a number of communities.  It works best where there is a cluster of houses or 

buildings in close proximity that can be supplied with heat through a communal system. 

A district heating system works by heating water that is then pumped around an 

underground district heating ring-main pipe.  The pipe carries this heated water past each 

building.  Each building is fitted with a heat exchanger which allows that individual building 

to take the heat it requires from the ring-main.  For systems serving housing developments, 

the heat is then used for both the living space (radiators and under floor heating pipes) and 

domestic hot water (hot water storage tanks). 
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Each property drawing heat from the ring-main is metered for heat consumption and will 

pay for this heat accordingly.  An energy supply company (ESCo) is sometimes formed to 

deal with billing and collection of payments for heat supply and to maintain and manage the 

boiler system and heat network.  ESCos can be community owned and run or can be a 

service provided by an outside company, sometimes the boiler supplier. 

For new-build developments an evaluation of the housing or building heat demand and the 

clustering of buildings at an early stage would be advantageous so that a district heating 

scheme can be installed during site construction.  For existing properties there would need 

to be retrofitting of the heat exchanger and ring-main network, this has meant that these 

schemes are rarely economically viable.  To date the insulated pipe network for district 

heating has proved to be quite costly. 

Checklist for district heating 

This section provides a selection of top tips for considering a district heating scheme.  This is 

not an exhaustive list and all projects present individual circumstances to consider. 

 Ensure you have a community group willing and able to take on the scale of project 

demanded by district heating. 

 Ensure you have a cluster of houses or other buildings that require a heat supply. 

 If these are existing buildings, clarify you be able to install a ring main network. 

 Investigate a biomass supply or other supply of fuel suitable for use in a large boiler. 

 Be sure you can you raise the finances necessary to complete such a project. 

 Decide if you have the skills and resources to establish and run an ESCo or if you 

would prefer to see this outsourced. 

3.6  Heat Pumps  

Heat pumps are another form of solar energy technology.  They work on the principle of 

drawing heat out of a source and transferring it to a heating system like radiators or under-

floor heating.  A heat pump works in a similar fashion to a refrigerator in reverse, using solar 

heat stored in the air (air source heat pumps), ground (ground source heat pumps) or water 

(water source heat pumps).  They are used for space heating and in some instances, to pre-

heat domestic hot water. 

A heat pump system consists of an evaporator coil (for example laid in the ground in the 

case of a ground source heat pump) which then absorbs heat, and a compressor (driven by 

electricity) to pump the refrigerant in the coil from one place to another and to obtain the 

desired temperature. 

Space to accommodate a ground source heat pump often limits their applicability in urban 

areas, whereas air source heat pumps do not have this same limitation.  These are 

particularly suited to under-floor heating which work at a lower temperature.  Unlike other 

micro-generation systems, heat pumps have additional running costs associated with driving 

the pump. 
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As heat pumps work on a low grade heat supply they are more suited to highly energy 

efficient buildings.  Draughty or poorly insulated buildings generally require a higher grade 

heat source to maintain comfort.  Buildings with poor energy efficiency will have to be 

brought up to current regulatory standards to maximise the potential gains of a heat pump. 

Although heat pumps draw their energy from a free heat source (soil, air or water), the 

pumps require electricity to operate.  It is therefore common practice to install heat pumps 

as a hybrid system of micro-generators e.g. install a wind turbine to help power the pumps. 

Checklist for heat pumps 

This section provides a selection of top tips for installing heat pumps.  This is not an 

exhaustive list and all projects present individual circumstances to consider. 

 Check your electricity supply can cope with the added load of a heat pump.  Larger 

heat pumps need a three phase supply. 

 Heat pumps are best suited to well-insulated buildings with under floor heating 

systems, rather than poorly insulated buildings with wet radiator systems. 

 Due to relatively low operating temperatures heat pumps are best suited where 

constant, background, heat is required and cannot offer a fast response in 

temperature demand change. 

 Ask for a system performance guarantee; don't just accept the heat pump 

manufacturer's claims. 

 Ensure that the installer is responsible for all aspects of the system. 

 With ground source heat pumps, ensure that your vertical or horizontal ground 

loops are completed to the correct specification, these are specialist jobs. 

 Get a user guide for the complete system installed not just the heat pump. 

 Ensure you get the system tuned to your needs. 

 Make sure that after sales service is available locally. 

 If the system allows sufficient storage, make sure it is programmed for the low cost 

tariff. 

 Be prepared for the cost of the electricity to run the heat pump. 

 Allow provision of metering so that you can monitor the performance of the system. 

3.7  Water Energy Potential  

Hydro 

Hydroelectric power, or ‘hydro’ for short, uses running water to drive a turbine to produce 

electricity.  The potential energy stored in water at a height is turned in to kinetic energy as 

the waterfalls and rotates the turbine. 

Hydro power may be obtained by ‘impoundment’, which involves building a dam across a 

river; ‘diversion’ (also referred to as ‘run-of-river’) which involves directing a section of river 

through a canal; or ‘pumped storage’, whereby water is pumped from a low level reservoir 

to a higher level one, where it is released back through turbines, as demand requires. 
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Small-scale hydro generally uses the diversion approach, which is less environmentally 

destructive as it does not require the construction of a dam. 

The construction of dam to generate hydroelectricity can be a very expensive and does have 

significant environmental consequences as it requires large areas of land to be flooded.  

However, once the dam is built, the water is a ‘free’ and renewable resource and has 

potential to generate a significant amount of electricity, with no waste and low emissions. 

It is also considered a reliable source of energy compared to other renewables, such as wind 

and solar.  This is because the flow of water can be controlled to meet with high demand 

and electricity can be produced constantly. 

Marine Energy 

Marine energy is a zero carbon energy source in which the UK presently has the lead.  

Marine renewable energy includes Wave and tidal power of which technologies are very 

much in the design and testing phase.  They are mainly large scale and at this stage it is 

difficult to predict how they will be of benefit to community scale projects. 

Tidal Energy 

Tidal energy is a form of hydropower that converts the energy of the tides into electricity or 

other useful forms of power.  The tide is created by the gravitational effect of the sun and 

the moon on the earth.  Tidal energy is therefore a very predictable form of renewable 

energy, which can be harnessed in two forms: 

Tidal Range 

Tidal range occurs due to the movement of large volumes of water in the sea.  As the 

tides move (flow and ebb), the increasing water volume in an area causes the water level 

to rise near the coast (high tide) and this reverses as the tide turns and the water moves 

away from the coastline.  The amplitude of these effects is dependent upon the 

gravitational pull from the sun and moon and the local coastal morphology.  Barrages and 

lagoons use this potential energy component of the tide to generate energy. 

Tidal Stream 

This is the flow of water as the tide ebbs and floods, and manifests itself as tidal current.  

Tidal stream devices seek to extract energy from this kinetic movement of water, much 

as wind turbines extract energy from the movement of the air. 

Wave Power 

Wave power is gathered by equipment placed primarily offshore to gather energy carried in 

waves.  Wave energy is predictable as waves can be predicted in advance.  Technology is still 

in its infancy with a limited number of devices at pre-commercial test phase globally.   

3.8  Energy Efficiency  

Energy efficiency is not within the remit of this study but it is an important consideration 

before any renewable energy generation is installed.  Older buildings will not be as energy 

efficient as more modern buildings.  Therefore, where possible, it would be advised to have 
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the building improved to at least current day building standards so that maximum benefit 

can be gained from renewable technologies.  Planning the installation of any renewable 

energy heating system will require consideration of heat load, heat loss and insulation. 

Furthermore, there may be opportunities for Ynni Llŷn in the testing and application of 

technologies or systems of insulating solid wall houses.  Conversations with the Centre for 

Alternative Technology suggest this warrants further investigation. 

4 Feasibility of Renewable and Low Energy Technologies  
This purpose of this section is to explore which renewable energy generation technologies 

provide the greater opportunities on Pen Llŷn.  Those highlighted as showing most potential 

will be subject to further analysis to understand their ability to contribute to the 

sustainability and energy self-sufficiency of the Ynni Llŷn community.  Those with no or 

lesser potential will be discarded from future analysis to allow for a more in depth 

examination of the most promising technologies. 

The methodology used to achieve this aim consists of multimodal analysis13 of the 

environment, key drivers14 and technologies.  PESTEL analysis provides a structure for 

understanding the macro-environmental15 context and key drivers associated with any 

future development.  This will provide detailed analysis of the Political, Economical, Social, 

Technical, Environmental and Legal influences.  Influences such as available resources, site 

specifics, environmental constraints, grid connection issues, infrastructure costs, planning 

issues and financing will be considered within the PESTEL analysis.   

Each technology for generating renewable energy will be subjected to a strengths and 

constraints analysis to provide an understanding of internal factors affecting the use of each 

technology in the Ynni Llŷn area.   

4.1  Macro-Environmental Influences 

The broad environmental factors likely to impact on any future renewable energy 

generation development on Pen Llŷn need to be understood to allow for sifting out 

inappropriate developments.  The PESTEL framework categorises environmental influences 

into six main types: political, economical, social, technical, environmental, and legal.  Thus a 

comprehensive list of influences on the possible success or failure of future actions is 

obtained. 

Rather than being overwhelmed with a multitude of details the PESTEL is presented as a 

series of bullet points highlighting the key drivers and influences likely to have a high impact 

on the success or failure of Ynni Llŷn’s future strategy.  

                                                      
13

 Multimodal analysis is concerned with analysing the multiple resources which combine to create meaning in 
different contexts. 
14

 A lot of factors influence decisions; key drivers are considered the most important – those with the greatest 
influence. 
15

 The macro-environment refers to the broader, uncontrollable surroundings and conditions impacting upon 
decision making. 
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Political Economical Social 

EU 

 Objective of economic prosperity through 
investment in green, sustainable energy 
solutions 

Environment and natural resources thematic programme 

2011-2013 strategy paper 

 Aim to cut emissions by 20% by 2020 
Directive 2009/28/ec of the European Parliament on the promotion of the 

use of energy from renewable sources 

UK 

 Aim to cut emissions by 34% by 2020, 50% by 
2027, 80% by 2050 

Climate change act 2008 

 Energy targets to move from 6% of supply from 
renewables in 2011 to 30% by 2020 (Carbon 
budgets are legally binding) 

UK Government's Renewable Energy Strategy 

 Target to produce 15% of energy by renewables 
by 2020 

UK Renewable Energy Roadmap 

 £100billion will be invested into the UK 
renewables sector in the next 10 years 

UK Trade & Investment website 

 Green Energy Roadmap sets out 8 technologies 
incl. Wind, Marine, Biomass 

UK Renewable Energy Roadmap 

 Emphasising security and diversity of supply 
UK Renewable Energy Roadmap 

 FIT Consultation reduces future income 
predictability 

EU 

 Structural changes in energy supply 
associated with the expansion of 
renewable energy can lead to 
remarkable macroeconomic advantages 
in Germany (in the medium and long 
term) 

Renewable Energy – Employment Effects 

 

Wales 

Welsh Government’s objectives for 

economic development are to: 

 ’Respect and encourage diversity in the 
local economy, for example in rural 
areas encouraging farm diversification 
and in urban areas promoting mixed use 
development’ 

 ‘Promote the exploitation of new 
technologies which can provide new 
opportunities’  

 ‘Ensure that development for enterprise 
and employment uses is in line with 
sustainability principles and respects the 
environment in its location, scale and 
design, especially so as to address 
climate change’ 

Planning Policy Wales document (Edition 4, Feb 2011) 

 

 Household energy bills have increased 

Wales/Gwynedd 

 Birth rate well below that needed 
to maintain the population and an 
increasing life expectancy; these 
factors acting in combination to 
produce an ageing population and 
increasing pressure on existing 
energy supplies 

 North West Wales sees a total growth 
rate of 7.2%, clearly above the total 
average growth rate of 6.6% 

Economic Futures For Wales 2006 

 

 Households in rural areas more likely to 
be in fuel poverty than those in urban 
areas (averaging across 2007 to 2009, 
20% in rural compared with 15% in 
urban) 

 “‘73 per cent of households living in rural 
areas categorised as ‘hamlet and isolated 
dwellings’ carried out at least one 
environmental activity, compared with 60 
per cent of households living in areas 
categorised as ‘urban” 

Living in Wales Survey 2008 

 

 Living in fuel poverty can affect people’s 
health, increasing the risk of common 
ailments such as colds, flu and respiratory 
infections including bronchitis.  This has 
resulted in excess of 1500 winter deaths 
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DECC Comprehensive Review of FIT 

 Lack of consistency on Energy Policy 
contributing to low confidence in Energy 
companies 

Guardian report 12 March 2012 

 Bank of England’s approach to interest rates 
will impact on debt repayment 

 Despite promises little momentum has been 
developed 

Wales 

 Committed to sustainability 
Legal duty to sustainable development - Government of Wales Act 2006 

 Aiming for 40% carbon reduction from 1990 
levels by 2020 

 Aim to reduce carbon by 3%/year from 2011 

 Aim to be energy self-sufficient 

 One Wales – One Planet 
“More of our energy is produced at a community level close to 

where it is used and we are self-sustaining in renewable energy.” 

 Renewable Energy Route Map 
Sets out proposals for moving Wales towards self-sufficiency in 

renewable electricity generation.  Proposes to support the 

development of community heat and power units. 

“There is considerable potential for reproducing the community 

scale plants already common in central Europe with positive 

benefits for community development.” 

“We will: • support community-sized wind, biomass and 

hydroelectric schemes through the provision of grants through the 

climate change framework of the EU Convergence Funds 

programme” 

 Green Jobs Strategy 
“Support the development of community energy projects, focused 

on projects below 5MW and to assist projects up to 25MW looking 

by 33 per cent in the last year, 
exceeding £1,200 per annum and twice 
the average bill five years ago 

 Nearly a quarter of households in Wales 
experience fuel poverty, resulting in 
320,000 households having to spend 10 
per cent or more of their income on 
energy to heat their homes adequately 

 In Wales, householders pay 5 per cent 
more for their electricity than the rest of 
the UK with 50,547 households in debt 
to electricity suppliers and 46,588 in 
debt to gas suppliers 

Fuel Poverty Charter Wales 

 

 Households are considered by the 
Government to be in 'fuel poverty' if 
they would have to spend more than 
10% of their household income on fuel 
to keep their home in a 'satisfactory' 
condition 

The Poverty Site 

 

 Over half (51%) of total households that 
took part in an environmental activity(s) 
state that they were encouraged to do 
so ‘to save money’ 

Living in Wales survey (2008)  

 

 “More recently it has been suggested 
that a typical commercial wind farm 
might deliver £1,000–2,500 per MW per 
annum in community benefit funding.  

per year in Wales, with older people 
particularly susceptible 

 The Welsh Government has legally 
binding targets to eliminate fuel poverty 
among vulnerable households by 2010, in 
all social housing by 2012 and every 
household by 2018.  With an increase in 
energy prices, the Welsh Government is 
unlikely to meets its target for tackling 
fuel poverty amongst the vulnerable by 
2010 

 Key organisations in Wales have come 
together to form a coalition, led by 
Consumer Focus Wales and NEA Cymru 
and developed a Fuel Poverty Charter 

Fuel Poverty Charter Wales 

 

  “Support the development of 
community energy projects, focused on 
projects below 5MW and to assist 
projects up to 25MW looking particularly 
at business and commercial opportunities 
at this scale.”  Key Benefits include 
“Regeneration projects act as catalysts 
for private investment in sustainable and 
low carbon, community friendly 
development”. 

Green Jobs Strategy 

 

 Even today with raised awareness, 
society still relies heavily on fossil fuels, 
which goodenergy.co.uk states has 
contributed to up to 74% of manmade 
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particularly at business and commercial opportunities at this 

scale.” 

Key Benefits include “Regeneration projects act as catalysts for 

private investment in sustainable and low carbon, community 

friendly development”. 

 Low Carbon Revolution 
“We will also be investing heavily over the next years in domestic 

energy efficiency, community-scale renewables and alleviating fuel 

poverty”  

We will deliver this through: 

An initial £15m EU funding programme to support 22 community 

energy projects across Wales. 

linking investments to community renewal and regeneration 

allowing individuals and communities to be more self-supporting 

March 2010 

 Provided investment in marine energy study 
and infrastructure mapping e.g. MRESF 

 Accused of lacking focus and of not turning 
policy into action 
Peter Davies, Commissioner for Sustainable Futures 

Gwynedd 

 Local Authority Economy & Community Dept. 
supportive of community generation – 
Gwynedd Werdd 

 Planning Dept. intentions are less clear 
  

Small ‘p’ Politics 

 Wind turbines receive vociferous opposition 

 Need to ensure full community participation to 
minimise community disruption and opposition 

This is broadly consistent with previous 
research by Cardiff University, which 
noted the realistic prospect of 
community benefits reaching £50 
million over the next twenty years”. 

Renewable UK: The economic value of wind to Wales 

May 2010 

 

 The Energy and Environment Sector 
(E&E Sector) is very important to the 
Welsh economy, representing a greater 
proportion of employment and value to 
Wales than it does to the UK as a whole. 

 Of the original six priority sectors in 
Wales, it had the largest increase in 
employees (33%) between 2005 and 
2009, and, in 2008, the highest birth 
rate for new firms.   

 There is potential for £50billion of 
investment in low carbon electricity 
production in Wales over the next 10-15 
years  

 http://www.senedd.assemblywales.org/doc

uments/s6259/Paper%203.html?CT=2  

greenhouse gas emissions 

 Transportation from far, allows poor 
control over availability and price 

Goodenergy.co.uk 

 

 Planning objections and local objections 
to proposed wind developments at 
Abersoch and Llanaelhaearn have 
attracted local media interest 

 http://www.caernarfonherald.co.uk/caer
narfon-county-news/local-caernarfon-
news/2012/02/16/public-meeting-over-
wind-turbine-proposal-88817-30337216/; 

 http://www.caernarfonherald.co.uk/caer
narfon-county-news/local-caernarfon-
news/2012/02/23/80kw-turbine-
proposed-for-abersoch-88817-30385778/ 

 

 

 

http://www.senedd.assemblywales.org/documents/s6259/Paper%203.html?CT=2
http://www.senedd.assemblywales.org/documents/s6259/Paper%203.html?CT=2
http://www.caernarfonherald.co.uk/caernarfon-county-news/local-caernarfon-news/2012/02/16/public-meeting-over-wind-turbine-proposal-88817-30337216/
http://www.caernarfonherald.co.uk/caernarfon-county-news/local-caernarfon-news/2012/02/16/public-meeting-over-wind-turbine-proposal-88817-30337216/
http://www.caernarfonherald.co.uk/caernarfon-county-news/local-caernarfon-news/2012/02/16/public-meeting-over-wind-turbine-proposal-88817-30337216/
http://www.caernarfonherald.co.uk/caernarfon-county-news/local-caernarfon-news/2012/02/16/public-meeting-over-wind-turbine-proposal-88817-30337216/
http://www.caernarfonherald.co.uk/caernarfon-county-news/local-caernarfon-news/2012/02/23/80kw-turbine-proposed-for-abersoch-88817-30385778/
http://www.caernarfonherald.co.uk/caernarfon-county-news/local-caernarfon-news/2012/02/23/80kw-turbine-proposed-for-abersoch-88817-30385778/
http://www.caernarfonherald.co.uk/caernarfon-county-news/local-caernarfon-news/2012/02/23/80kw-turbine-proposed-for-abersoch-88817-30385778/
http://www.caernarfonherald.co.uk/caernarfon-county-news/local-caernarfon-news/2012/02/23/80kw-turbine-proposed-for-abersoch-88817-30385778/
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16

 Technical Advice Note (TAN) 8 refers to the Welsh national planning policy statement on renewable energy. 
17

 Nameplate capacity for a generator is the amount of electricity that the generator is designed to produce. 

Technological Environmental Legal 

 Poor infrastructure 
availability – Access & Grid 

 33kv substation situated in 
Botwnnog and Edern 

 Wind, Solar, Hydro well 
developed – Tidal, Biomass 
Fuels, A.D. less so 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Excellent resource 
availability esp. Wind & 
Tidal 

NOABL mapping and MRESF reports 

 Sensitive site, AONB, SSSI 
Countryside Council for Wales  

 Need to protect 
environment from damage 
caused by climate change 

 Countryside Council for 
Wales highlight outstanding 
potential for cultural and 
economic regeneration to 
safeguard and sustain the 
Welsh language identity but 
with a likelihood of 
significant change to the 
existing rural economy 

 

UK 

 The Climate Change Act 2008 – legislation that allowed for the world’s 
first law, tacking the dangers of climate change. 

 This law sets targets stated by the Welsh Government to cut greenhouse 
gas 80% by the year 2050 (with a 34% reduction by the year 2020) 

 Both of these targets aim to be achieved against a 1990 ‘baseline’ 

 System operators are contractually entitled to connection to the grid by 
the grid operator.  The grid operator is not obliged to give priority to 
renewable energy when connecting systems to the grid.  

The Electricity Act 1989  
The Connection and Use of System Code (CUSC) 

 

Wales/Gwynedd 

 Under Section 79 of Government of Wales Act 2006 Welsh Ministers are 
required to make, revise and review a sustainable development scheme 

 As yet there have been few community-owned wind energy 
developments in Wales.  Local planning authorities may define in more 
detail what is meant by “smaller community based” developments- for 
which there is no geographic prescription in TAN 816 and include 
appropriately worded policies within their development plans.  One 
exemplar is the project at Moel Moelogan (Cwmni Gwynt Teg) that now 
comprises three turbines that have an installed capacity of 1.3MW.  
Since production started in January 2003, the turbines at Moel Moelogan 
have been producing electricity at an average of 43% of their 
nameplate17 capacity  

 In 1956, a large part of the Llŷn Peninsula was designated an Area of 
Outstanding Natural Beauty under the National Parks and Access to the 
Countryside Act 1949 
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 Each AONB relies on planning controls and practical countryside 
management to achieve these aims, along with the Countryside and 
Rights of Way Act 2000, that introduced new powers to help protect 
these precious landscapes, and made it compulsory that every AONB 
should have its own unique management plan 

 Planning Policy Wales, in regard to development control and renewable 
and low carbon energy, (PPW – Edition 4, 2011, 12.10.1) states that: “In 
determining applications for renewable and low carbon energy 
development and associated infrastructure local planning authorities 
should take into account the following: 

o ‘the contribution a proposal will play in meeting identified national, UK 
and European targets and potential for renewable energy, including the 
contribution to cutting greenhouse gas emissions’ 
 

o ‘The wider environmental, social and economic benefits and 
opportunities from renewable and low carbon energy development’ 

o ‘The impact on the natural heritage, the coast and the historic 
environment’ 

o ‘The need to minimise impacts on local communities, to safeguard 
quality of life for existing and future generations’ 

o ‘Ways to avoid, mitigate or compensate identified adverse impacts’ 
o ‘The impacts of climate change on the location, design, build and 

operation of renewable and low carbon energy development.  
o ‘Grid connection issues where renewable (electricity) energy 

developments are proposed’ 
o ‘The capacity of, and effects on, the transportation network relating to 

the construction and operation of the proposal’ 
Gwynedd Council Supplementary Planning Guidance for Onshore Wind 

Energy highlights all of Pen Llŷn as being either AONB or a Landscape of 

Outstanding Historic Interest 

Scottish Power Manweb Grid Diagram showing lines and available capacity 
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4.2  Strengths and Constraints 

In this section each technology for generating renewable energy is subjected to a strengths 

and constraints analysis to provide an understanding of internal factors affecting the use of 

each technology on Pen Llŷn.  The outcome of the analysis is tabulated below. 

 

WIND 

Strength Constraint 

Plenty of wind – Continuous Sustainable 

Resource 

Developed Technology 

Good generator 

Buy off the shelf 

Good community examples to follow 

Known and trusted technology – grid connection 

etc 

Local developers and expertise 

Low ongoing costs 

Possibilities of local jobs for ongoing 

maintenance 

Negative perception of wind turbines 

Vociferous opposition 

Significant planning issues – AONB; SSSI 

Logistics of transportation/delivery of 

components 

Land ownership 

Grid connection costs 

Unpredictable resource 

 

 

SOLAR 

Strengths Constraints 

Quick win 

Known, well developed technology 

Cost per unit has reduced 

Utilise existing space – visually relatively 

inoffensive 

Can be placed to reduce visual impact 

Can be roof or land mounted 

Reasonable resource availability 

Incentivised 

Uncertainty about future FiT payments 

Financial motivation reduced due to FiT changes 

Lot of panels needed to generate community 

sized energy 

Land / building ownership 

Fast developing technology can lead to cognitive 

dissonance18 – act now for current FiT or wait a 

bit longer for next generation 

Potential grid connection costs 

Strength of resource relatively weak19 

 

                                                      
18

 Cognitive dissonance is the unpleasant feeling resulting from believing two contradictory things at the same 
time. 
19

 Although Aberdaron may produce much better solar yields than areas further inland (e.g. Y Bala), the yields 
are still weak in comparison to other parts of the world (e.g. Spain). 
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HYDRO 

Strengths Constraints 

Very well known and developed technology 

Inoffensive  

 

Needs good drop and water flow 

Resource doesn’t exist on Pen Llŷn  

Grid connection costs are very high 

 

BIOFUEL 

Strengths Constraints 

Use waste to produce energy 

Well developed technology 

Combined heat and power is very efficient 

Could be at community or individual size 

Job creating – feeding the boiler 

Income creating if growing own fuel 

Could be closed community system for 

combined heat and power 

Topographical and agricultural land quality 

suggests likelihood of energy crops is limited20  

Low motivation of farmers to grow fuel stock 

Security of fuel supply21 

Need for quality regulated wood chip and pellets 

Grid connection costs 

Initial costs high reducing feasibility 

Existing projects in development – GwyriAD, 

Môn a Menai Biomethane Study 

 

TIDAL 

Strengths Constraints 

Good local resource 

Predictable sustainable resource 

Resource mapped in MRESF 

Could provide a lot of energy 

Non-obtrusive – underwater 

Welsh Government interest/support  

Government support for development of 

technologies and infrastructure 

Local Academic interest – LCRI – SEACAMS 

Local jobs – boats, wildlife audits 

Good example of community initiative in 

Pembrokeshire 

Undeveloped technology 

High risk due to unknown efficiency and 

reliability of technology 

Prohibitively expensive £7M/MW22 

Constraints high23 

Presently unknown environmental impact 

Grid connectivity – landfall and strength of local 

grid 

 

                                                      
20

 Taken from a reputable specialists report presented to Gwynedd Council.  No actual assessment has been 
completed to verify this claim. 
21

 Obtaining enough of the raw materials needed on a regular supply is often quoted as a main constraint. 
22

 Quoted by RWE Npower representative with regards to Skerries project 
23

 Marine Renewable Energy Strategic Framework project http://mresf.rpsgroup.com/  
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4.3 Summary and Further Information 

The above analysis highlights issues to be considered before continuing further with 

examining feasibility.  Some themes have been recurrent, including: 

 how well developed and available each technology is,  

 the public perception of each technology and the impact it has on its surrounding, 

 the potential for job creation, and  

 the relative resource availability. 

Another recurring theme is grid connection and the costs associated with connecting to the 

grid.  SP Energy Networks provide indicative grid connection costs to help quantify the level 

of constraint grid connection may provide to future developments24.  The below table 

provides an example of indicative connection costs for a connection scheme of up to 2MWs 

requiring the establishment of a dedicated connection to a Primary or Grid Supply Point 

substation. 

  Cable Type 

  Overhead Underground 

C
o

n
n

ec
ti

o
n

 

D
is

ta
n

ce
 

2.5 km £0.12M £0.32M 

5 km £0.17M £0.57M 

7.5 km £0.22M £0.82M 

10 km £0.27M £1.07M 

Indicative timescales are 1.5 years for underground and 2.5 years for overhead connections. 

Having considered the above information regarding Macro-environmental and internal 

factors a decision was taken as to which technologies were the most feasible.  The below 

table summarises the decisions made.  

Technology Feasible Explanation 

Wind  
Excellent resource.  Existing small wind turbines in the 

area suggests planning permission is possible. 

Solar  
A good resource level and a well developed and available 

technology. 

Hydro  No resource in the area. 

Biofuel  
Existing large planned developments suggest the resource 

availability for a community scheme would be insufficient. 

Tidal  Excellent reliable and consistent resource availability  

                                                      
24

 Source: http://www.spenergynetworks.com/dgis/indicative_costs.asp  

http://www.spenergynetworks.com/dgis/indicative_costs.asp
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5 Further Investigation of Feasible Options 
This section investigates the most feasible options highlighted by the above analysis.  It 

provides specific information pertaining to economic feasibility such as: 

 typical capital costs,  

 typical performance,  

 factors influencing performance,  

 typical benefits,  

 factors influencing benefits,  

 operation & maintenance costs where applicable,  

 calculations of returns, including 

Θ Net Present Value (NPV)25, 

Θ Internal Rate of Return (IRR)26 

5.1 Solar photovoltaic (PV) 

5.1.2 Costs 

5.1.2i Capital Costs 

Specifying capital costs for fully installed PV systems is difficult as prices change frequently 

and are dependent on local (competition between installers), national (government policy 

influencing demand) and global (world market prices for modules, etc.) factors.  Over the 

last two years prices in the UK have fallen by 30%.  

According to a report27 commissioned by the Department of Energy and Climate Change 

(DECC), the cost of a fully installed small-scale (<50kW) PV system is currently between 

£1,700 and £3,600 per kW of PV capacity.  According to local installers, a price of £2,500 per 

kW is currently realistic for fully installed PV systems.  

For the calculations below, we have assumed capital costs of 

 £6,000 for a 2kW system   

ca. 15m2 roof area –small domestic roof area 

 £10,000 for a 4kW system   

ca. 30m2 roof area – typical domestic roof area 

 £25,000 for a 10kW system   

ca. 70m2 roof area – typical for large domestic or small farm/commercial building 

 £125,000 for a 50kW system   
ca. 350m2 roof area – typical for larger farm/commercial building  

                                                      
25

 NPV compares the value of a pound today to the value of that same pound in the future, taking inflation and 
returns into account.   
26

 IRR can be seen as the rate of growth a project is expected to generate.  As such, IRR can be used to rank 
several prospective projects.  Assuming all other factors are equal among the various projects, the project with 
the highest IRR would probably be considered the best option. 
27

 DECC Publication “Solar PV cost update report - 3 Feb 2012” 
http://www.decc.gov.uk/publications/basket.aspx?FilePath=11%2fmeeting-energy-demand%2frenewable-
energy%2f4290-solar-pv-cost-update-report--3-feb-2012-.pdf&filetype=4&minwidth=true#basket  

http://www.decc.gov.uk/publications/basket.aspx?FilePath=11%2fmeeting-energy-demand%2frenewable-energy%2f4290-solar-pv-cost-update-report--3-feb-2012-.pdf&filetype=4&minwidth=true#basket
http://www.decc.gov.uk/publications/basket.aspx?FilePath=11%2fmeeting-energy-demand%2frenewable-energy%2f4290-solar-pv-cost-update-report--3-feb-2012-.pdf&filetype=4&minwidth=true#basket
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5.1.2ii Electricity connection costs 

The cost figures above assume that the existing electricity connection will be sufficient to 

accept electricity input from the PV system without requiring any upgrades.  

Under the G83 standard for small-scale embedded generation, the maximum net generating 

capacity that can be connected without requiring prior permission from the distribution 

network operator (DNO), Scottish Power, is 

 3.68kW (16A at 230V) on a single phase28 connection 

 11kW (3 x 3.68kW) in a 3 phase29 connection 

It is possible to connect a slightly higher DC capacity of PV modules in combination with an 

undersized inverter, e.g. 4kW of PV modules with a 3.68kW inverter. 

To go beyond these limitations, prior permission from the DNO will be required.  Depending 

on the strength of the local electricity grid, it may be possible to install more than the 

amount allowed under the G83 standard without significant extra costs.  For example, it is 

sometimes possible to install up to 17kW on a single phase connection and up to 50kW on 3 

phase.  However, in cases where parts of the electricity connection need to be strengthened 

this can cost many £1,000 or even £10,000. 

5.1.2iii Maintenance & repair costs  

PV systems have no moving parts and require no regular maintenance.  Generally, normal 

rainfall is sufficient to clear off dust, though cleaning the modules may be recommended if 

conditions are exceptionally dry and dusty, or if modules get heavily soiled by bird 

droppings. 

PV modules have a very long expected lifetime or 30-40 years.  However, the efficiency of 

PV modules is known to decrease slightly over time, at a rate of around 1% per year.  

Modules will be sold with a power output warranty that addresses this.  Typically 

manufacturers guarantee that module efficiency will still be 90% of that of the new module 

after 10 years, and 80% after 20 or 25 years.  Inverters have a shorter expected lifetime than 

PV modules.  Standard warranties are typically for 5 or 7 years.  Reliable independent 

figures for inverter lifetimes are not available but figures of 10-15 years are frequently 

quoted.  

Replacing inverters is by far the largest repair cost factor for a PV system.  The DECC report 

puts the operation & maintenance cost for a for a PV system to between £17 and £33 per 

kW per year.  For the calculations below, we have assumed costs of £25 per kW per year, i.e. 

1% of the capital cost. 

                                                      
28

 In electrical engineering, single-phase electric power refers to the distribution of alternating current (AC) 
electric power using a system in which all the voltages of the supply vary in unison.  Single-phase distribution is 
used when loads are mostly lighting and heating, with few large electric motors. 
29

 In electrical engineering, three-phase electric power refers to the distribution of alternating-current (AC) 
electric power using three circuit conductors carrying three alternating currents.  It is the most common 
method used by grids worldwide to transfer power. 
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Figure 1: Influence of orientation and tilt on annual solar electricity 
yields 

With this information in mind, minimal additional local employment opportunities would be 

created with solar energy once the initial installation has taken place; however some longer 

term repair and maintenance opportunities may be created for existing local installers (3-e 

Electrical Ltd, Pwllheli). 

5.1.3  Benefits 

5.1.3i Factors influencing performance 

The rated capacity of a PV module, or array of modules, defines the output of the module 

under specified rated conditions (solar irradiation of 1000W/m2, module temperature of 

25°C).  The actual output of the module depends primarily on the amount of sunlight (direct 

or indirect that falls onto its surface).  This in turns depends on  

 local meteorological conditions 

 orientation and slope of the surface (typically roof) the PV modules are mounted on 

 shading from hills and trees 

5.1.3ii Typical electricity yields to expect 

The Photovoltaic Geographical Information System PVGIS30 provides a good resource for 

estimating solar PV yields.  It is based on the CMSAF meteorological database31 that 

represents a total of 12 years of satellite data (1998-2010) collected by the Meteosat 

satellites.  The data has good spatial resolution (1.5 arc-minutes at 0° N, 0° W). 

Using this tool, we estimate that a solar PV system mounted on a completely un-shaded 

south-facing roof with an optimal slope (35°) in Aberdaron will annually produce 1,060kWh 

per kW system capacity – significantly more than further inland (the value for Bala, for 

example, is 800kWh/kW/year). 

Figure 1 illustrates how solar yields vary with orientation and tilt of the roof surface. 

 

  

                                                      
30

 (http://re.jrc.ec.europa.eu/pvgis/) The PVGIS data was imported into PV*Sol using the conversion service 
provided by Valentin Software at  http://solar-software.de/calculation/climatedata/en  
31

 http://www.cmsaf.eu/  

http://re.jrc.ec.europa.eu/pvgis/
http://solar-software.de/calculation/climatedata/en
http://www.cmsaf.eu/
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5.1.3iii Income from solar electricity generation 

Small solar PV installations in the UK are typically supported through the government’s 

Feed-in Tariff scheme32 that guarantees two forms of income: 

 Generation Tariff  

Every kWh unit of electricity that is generated by the PV system attracts a 

generation tariff payment, independent of whether the electricity is then exported 

into the grid or used directly.  This total amount of electricity generated is recorded 

by a generation meter.  Table 1 gives the current generation tariff rates for solar 

PV. 

 Export Tariff  

Every unit of electricity that is produced by the PV roof and cannot be used locally 

directly will be exported to the public electricity grid and will attract an export tariff 

payment in addition to the generation tariff.  For small PV systems (<30kW), the 

amount of electricity exported is usually not metered but estimated (“deemed”) as 

50% of the total amount generated.  The export tariff rate is currently 3.1p/kWh. 

Table 1: Feed-in Tariff Generation Tariff rates for solar PV 

 up to 4kW >4kW-10kW >10kW-50kW 

Generation tariff 21.0p/kWh 16.8p/kWh 15.2p/kWh 

Both generation tariff and export tariff are guaranteed for 25 years and are index-linked to 

the Retail Price Index (RPI), i.e. will annually increase with inflation. 

In addition to these two income sources specified by the FiT scheme, the owner of a PV roof 

will also benefit from electricity savings.  Every unit of electricity that is produced by the PV 

system and immediately consumed locally will replace electricity that would otherwise have 

been bought from the grid.  Using PV electricity directly means fewer units are counted by 

the (import) electricity meter and hence it reduces electricity bills.  The rate of saving 

depends on the price paid for electricity, typically around 13p/kWh. 

How much of the electricity produced by the PV system will be consumed directly and how 

much is exported to the grid depends on electricity consumption patterns.  A household 

where all occupants are out during the day will typically have lower electricity savings from 

installing a PV system than an office or a dairy farm with a high, constant daytime electricity 

demand.  The calculations below compare calculations for a low proportion of direct use 

(30% of solar electricity used directly) and a high proportion of direct use (70%). 

5.1.4  Economic viability 

The economic calculations assume: 

 Solar electricity yields of 900kWh/kW/year  

                                                      
32

 see http://www.decc.gov.uk/fits  

http://www.decc.gov.uk/fits
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 No extra costs for electricity connection 

 Annual maintenance & repair costs of 1% of the capital cost 

 3% annual inflation rate (affecting O&M costs as well as generation- and export 

tariffs) 

 5% annual increase in electricity costs, starting at 13p/kWh 

 1% annual decrease of PV module efficiency  

 Internal Rate of Return (IRR) and Net Present Value (NPV) calculations are for 25 

years, the Feed-in tariff lifetime for solar power 

Table 2: Economic analysis of solar photovoltaics 

 2kW system 4kW system 10kW system 50kW system 

Capital cost  

(fully installed) 

£6,000 £10,000 £25,000 £125,000 

Annual repair & 

maintenance  cost 

£60 £100 £250 £1,250 

Electricity yield 

(kWh, in year 1) 

1,800 3,600 9,000 45,000 

Generation tariff 

income (in year 1) 

£378 £756 £1,512 £6,850 

Proportion of PV 

electricity used 

directly 

30% 70% 30% 70% 30% 70% 30% 70% 

Export Tariff income 

(in year 1) 

£28* £28* £56* £56* £140* £140* £977 £419 

Electricity bill 

savings (in year 1) 

£70 £164 £140 £328 £351 £819 £1,755 £4,095 

Total net benefit 

after O&M (in yr 1) 

£416 £510 £852 £1,039 £1,753 £2,221 £8,322 £10,104 

Internal Rate of 

Return (IRR) 

7.6% 10.5% 10.1% 13.4% 7.8% 11.2% 7.2% 10.0% 

Net Present Value  

(3% discount rate) 

£3,381 £5,923 £9,188 £14,272 £14,817 £27,527 £64,571 £116,085 

Net Present Value  

(8% discount rate) 

-£191 £1,231 £1,747 £4,591 -£411 £6,700 -£7,629 £20,874 

payback (years)  13  11  11  9  13  10  14  11  

* Note: For systems <30kW, the amount of electricity exported is currently not metered.  Instead, it is simply 

estimated (“deemed”) as 50% of the total amount generated.  Therefore, the export tariff income for systems 

<30kW is currently not dependent of the proportion of electricity used directly.  This may change in the future 

when new “smart meters” are introduced which will meter electricity imports and exports. 
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5.1.5  Conclusion 

The Llŷn Peninsula experiences a higher-than-average level of solar radiation, making it an 

attractive location for solar PV systems.  Any roof that is roughly south facing is potentially 

suitable for installing PV modules. 

Internal rates of return (IRR) for solar PV on the Llŷn Peninsula are expected to be between 

7% and 13% at a relatively low level of risk (as feed-in tariffs are guaranteed and 

maintenance and repair risks are low).  The highest rate of return can be achieved in cases 

where a large proportion of the electricity produced will be used directly, i.e. where there is 

a sufficiently high daytime electricity demand. 

5.2 Wind Power 

5.2.1  Larger Scale Developments 

Subject to the choice of machine and assuming an average wind speed in the order of 

7.0m/sec a well designed and sited wind energy development should generate in the order 

of 2000Mwh per installed MW each year.  The lifespan of such a development will be in the 

order of 20 to 25 years. 

Assuming a “bundle price” (the income from the sale of electricity, renewables obligation 

certificates and levy exemption charges, etc.) of £85.00/Mwh then annual revenue in the 

order of £170,000 per installed MW could be expected. 

However this needs to be considered relative to the cost of the development and should 

also take into account loan repayments, land rental payments, business rates, use of system 

(electricity grid) charges and operating, servicing & maintenance costs etc. 

Taking a very simple scenario of say a 4MW development comprising 5 x 800kw machines 

and a consequent development cost of £5m; 

Assuming that a potential lender requires 20% equity of the overall development cost to be 

raised by either the local community or a developer or a combination of both, then a loan of 

£4m would need to be agreed and serviced.  Given that a 4MW development should realise 

a gross income of about (4 x £170k) £680k per annum, then using the following 

assumptions: 

 

Annual Revenue   Annual Costs 

Sales £680k    Business Rates     £40k 

     Servicing / Operations / Maintenance £75k  

     Insurances     £25k 

     Land Rental     £35k 

     “Community draw down”   £50k 

£680k           £225k 
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An annual surplus before debt repayment of £455k would be available.  

Assuming for a moment that no interest charges were to be incurred from the lender then 

the original £4m loan would be repaid in (£4m/£470k) around 8 to 9 years. 

In reality, when loan interest and inflation etc. is factored into the above scenario, a payback 

time in the order of 12 years should be anticipated. 

 

Whilst after the loan is repaid, all surplus income would be available to the owners of the 

development, however, beyond the initial 12 years allowances for running costs etc should 

be increased accordingly to consider and offset the increased costs associated with 

maintenance and servicing etc.  

It should be noted that any income reliant upon the Renewable Obligation is subject to any 

future amendments to the Renewable Obligation banding scheme. 

However, Gwynedd Council Policy C26 states that: 

 

POLICY C26 - WIND TURBINE DEVELOPMENTS33 – Proposals for wind turbine              

                                    .  In other locations, only proposals for small scale or 

community or domestic based wind turbine developments will be approved provided that 

all the following criteria are met: 

 that the development would                                                     

                                                           ; 

 that any associated ancillary developments (e.g. buildings/structures, car parking 

areas, fences, roads etc) are designed and, where possible, sited so as to alleviate 

their potential visual impact; 

 the development (either individually or combined with other wind turbine 

developments) will not have a significant detrimental impact upon the landscape 

or nature conservation features; 

 that there are no unacceptable potential environmental impacts or effects on 

amenity arising from the wind turbines including noise, light reflection and shadow 

flicker; 

 that the development will not create significant electromagnetic interference to 

existing transmitting or receiving systems that cannot be adequately mitigated; 

 that adequate provision has been included in the scheme regarding the 

decommissioning (including the removal of all ancillary developments), restoration 

and after-care of the land on cessation of use; 

 that the development will not cause a significant harm to areas of archaeological 

importance, particularly within or near designated areas. 

                                                      
33

 Taken from Gwynedd Council Supplementary Planning Guidance Consultation – January 2012 



  38/62 38/62 

Ynni Llŷn Feasibility Study Grant Peisley 

5.2.1i  Conclusion 

A large scale wind power development is highly unlikely on the Llŷn Peninsula because of its 

Area of Outstanding Natural Beauty status, as well as the extremely high development costs.  

This option would provide significant income for the project as well as significant 

employment opportunities in the mechanical engineering sector; however such a 

development would face significant local and political objection. 

5.3 Small scale wind power 

5.3.1  Costs 

5.3.1i Capital costs 

The cost of installing a small scale wind turbine is typically very dependent on site-specific 

factors such as access and electricity connection.  The figures in Table 3 below are typical 

installed costs for three models of domestic/farm scale wind turbines.  The three turbines 

listed below have been selected to represent different sizes of small scale wind turbines; 

their selection does not indicate a recommendation of any specific brand of turbine. 

Table 3: Small wind turbine capital costs 

Turbine Evance R9000 Evoco 10 Endurance E3120 

Rated capacity  5kW 10 kW 55 kW 

Rotor diameter 5.5m 9.7m 19.2m 

Typical tower height 15m 15m 25m 

Typical installed cost £35,000 £60,000 £300,000 

 

These costs assume that no significant upgrades of electricity connections or access roads to 

the wind turbine site are required. 

Connecting more than 3.6kW to a single phase connection, or more than 11kW to a 3 phase 

connection, requires prior permission from the district network operator (DNO).  Smaller 

turbines such as the Evance R9000 or the Evoco 10 are typically connected to a building with 

single or 3 phase grid connection.  Larger turbines such as the Endurance are usually either 

connected to a larger electricity consumer (e.g. a dairy farm) or directly into a 3 phase 

electricity distribution line.  

5.3.1ii Electricity connection costs 

The installed costs above assume that the existing electricity grid connection is strong 

enough for the wind turbine.  As explained in the previous paragraph and in the PV section, 

the connection of generators with more than 3.68kW (single phase) or 11kW (3 phase) will 

require prior permission from the district network operator.  In the best case, it is possible 

to connect up to 17kW (single phase) or 50kW (3 phase) without significant cost increases.  
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In the worst case, upgrading of power lines and transformers could cost many £10,000 and 

make a wind turbine commercially unviable. 

5.3.1iii Operation and maintenance costs 

Wind turbines typically have a product design life of around 20 years.  In terms of their 

operation and maintenance requirements, small wind turbines can be compared to cars or 

other machines with moving parts exposed to heavy mechanical load in the sense that they  

 need regular service  

which includes greasing/replacing of bearings, typically once per year 

 may require occasional unplanned repair and/or replacement of parts   

especially as the age of the turbine increases 

The annual cost of regular servicing is typically around 1% of the capital cost of the turbine.  

Repair costs are much harder to quantify.  There is no reliable source for statistics on repair 

costs of small wind turbines, and a large proportion of all small turbines operational in the 

UK today have been installed in the last few years, making it difficult to estimate how repair 

costs change as turbines get older.  When unscheduled repairs are required this usually also 

means losses in electricity production. 

For the purpose of this report, we assume a total annual O&M cost of 3.0%, which is 

probably a pessimistic estimate. 

Employment opportunities could be created locally within the mechanical engineering 

sector as on-going repair and maintenance would be a requirement.  These opportunities 

could either be created via a start-up SME operation, a local branch from the main 

installation company, or by working in partnership with local colleges and other training 

providers to provide regular supervised training opportunities to members of the 

community (an Intermediate Labour Market model).   

5.3.2  Benefits 

5.3.2 Factors influencing performance 

5.3.2i Wind speeds 

The power output of a wind turbine is obviously dependent on the wind speed.  Figure 2 

shows the power curve of the Evance R9000 wind turbine.  Between the cut-in speed of a 

wind turbine (ca. 3m/s) and the rated speed (12m/s), the power output increases with the 

cube of the wind speed – in other words, doubling the wind speed multiplies the power 

output by a factor of 8.  For example, the Evance R9000 wind turbine produces around 

570W at a wind speed of 5m/s but more than 4,000W at a wind speed of 10m/s. 
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The strong dependence of power output on wind speeds translates into a strong 

dependence of annual electricity production (in kWh) on the annual mean wind speed 

(AMS), as illustrated in Table 4. 

Table 4: Annual mean wind speed and annual electricity production 

Assuming typical distribution of wind  

Annual mean wind speed 4m/s 5m/s 6m/s 7m/s 8m/s 

Evance R9000 

5kW  

Annual Electricity yield (kWh) 4,739 8,779 13,153 17,201 20,450 

Capacity factor 10.8% 20.0% 30.0% 39.3% 46.7% 

Evoco  

10 kW 

Annual Electricity yield (kWh)  21,708 31,176 39,649 46,766 

Capacity factor  24.8% 35.6% 45.3% 53.4% 

Endurance 

55kW 

Annual Electricity yield (kWh) 62,500 114,900 168,900 217,700 257,200 

Capacity factor 13.0% 23.8% 35.1% 45.2% 53.4% 

Table 4 also expresses the energy yields in terms of the capacity factor.  This can be 

calculated by dividing the annual electricity yield with the electricity yield the turbine could 

theoretically achieve if it was operating at full rated capacity for all hours of the year.  For 

example, the capacity factor of the Evance R9000, rated 5kW, at an annual average wind 

speed of 5m/s is: 

8,779kWh / (5kW * 24h/day * 365days) = 8,779kWh / 43,800kWh = 0.20 = 20% 

The advantage of using capacity factors for quantifying small wind turbine electricity yields 

is that it can be calculated from published data on electricity yields from small wind turbines 

(whereas actual measured wind speed data is typically not available).  For example, the 

 

Figure 2: Power curve of Evance R9000 wind turbine 
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Energy Saving Trust’s “Location Location Location” field report on small wind turbines34 

reported an average capacity factor of 19% for small scale wind turbines in the UK. 

5.3.2ii The NOABL wind speed database 

One of the most frequently used tools to estimate wind speeds in a certain area is the 

NOABL (Numerical Objective Analysis of Boundary Layer) wind speeds database.  According 

to the Department of Energy and Climate Change35, “the database was originally developed 

the Department of Trade and Industry (DTI) at some point before 2001, and as far as is 

known, the data that was used to build up the database was drawn from the mid-1970s to 

mid-1980s”.  NOABL predicts wind speeds for each 1km square in the UK using numerical 

simulation, calibrated with data from a small number of measuring stations.  In practice, it 

has been shown that the NOABL database is an extremely crude tool for estimating wind 

speeds for small wind turbines as it does not consider local factors (see below) and 

therefore usually overestimates the annual mean wind speed (AMS) for a particular 

location.  The Energy Saving Trust report on small wind turbines documents cases where the 

average wind speed predicted by NOABL was twice as high than the AMS measured on site, 

which could lead to energy yields almost 90% lower than the NOABL wind speeds would 

suggest. 

5.3.2iii Local factors influencing wind speeds 

Wind speeds are extremely dependent on local factors such as terrain, “roughness” of the 

ground surface (e.g. short grass vs. shrubs) and wind shading obstacles such as trees and 

houses.  Any obstacle will cause turbulence and reduce wind speeds over a distance equal 

to 10-15 times the height of the obstacle, influencing wind turbines at up to four times the 

height of the obstacle.  So a 10m high tree can have a significant negative impact on a 

turbine located on a 15m high mast more than 100m away. 

The Microgeneration Certification Scheme’s guidelines for installers36 describes a 

methodology for calculating correction factors for NOABL wind speeds to correct for the 

influence of local factors.  For example, for a wind turbine mounted on a 15m high mast 

situated in farmland with high boundary hedges, occasional small farm structures, houses 

and trees etc, with a 10m high tree less than 150m away from the turbine, the correction 

factor would be 0.82, reducing a 6m/s wind speed to less than 5m/s which would reduce 

energy yields by 50%. 

Even with the MCS adjustment methodology, the NOABL database should never be used as 

the only source of wind speed information before investing significant amounts of money in 

                                                      
34

 Energy Saving Trust (2009): Location, location, location: domestic small-scale wind field trial report 
http://www.energysavingtrust.org.uk/Publications2/Generate-your-own-energy/Location-location-location-
domestic-small-scale-wind-field-trial-report  
35

 http://www.decc.gov.uk/en/content/cms/meeting_energy/wind/windsp_databas/windsp_databas.aspx  
36

 Microgeneration Installation Standard MIS 3003 
http://www.microgenerationcertification.org/admin/documents/MIS%203003%20-%20Issue%203.1a%20-
%20Micro%20Wind%202012.02.20.pdf  

http://www.energysavingtrust.org.uk/Publications2/Generate-your-own-energy/Location-location-location-domestic-small-scale-wind-field-trial-report
http://www.energysavingtrust.org.uk/Publications2/Generate-your-own-energy/Location-location-location-domestic-small-scale-wind-field-trial-report
http://www.decc.gov.uk/en/content/cms/meeting_energy/wind/windsp_databas/windsp_databas.aspx
http://www.microgenerationcertification.org/admin/documents/MIS%203003%20-%20Issue%203.1a%20-%20Micro%20Wind%202012.02.20.pdf
http://www.microgenerationcertification.org/admin/documents/MIS%203003%20-%20Issue%203.1a%20-%20Micro%20Wind%202012.02.20.pdf
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a wind turbine.  Having spoken to the Centre for Alternative Technology, they strongly 

recommend always carrying out anemometer wind measurements before installing a wind 

turbine.  These measurements should be carried out for ideally one year (though it is 

sometimes possible to extrapolate from data collected over 3-6 months) in the exact 

location of a planned turbine. 

5.3.2iv Typical electricity yields to expect 

Figure 3 below shows the NOABL wind speed map of the Llŷn Peninsula.  As explained 

above, NOABL wind speed estimates have been shown to overestimate wind speeds, 

leading to very significant overestimates of electricity yields from turbines. 

However, the NOABL database can be used for a general assessment of a region.  In this 

case, Figure 3 suggests that, even allowing for reductions due to local wind shading effects, 

there should be sites with annual mean wind speeds of 5-6m/s at 15m hub height and 6-

7m/s at 25m hub height.  Based on this, the economic calculations below will consider 

capacity factors of 15%, 25% and 35% for 10-15m hub height and 20%, 30% and 40% for the 

Endurance turbine with 25m hub height37.  We believe that these values cover the range of 

likely electricity yields for suitable sites on the Llŷn Peninsula. 

 

 

  

                                                      
37

 Average wind speeds are higher at higher hub heights.  In addition, the Endurance E3120 turbine has 
oversized blades for a 50kW machine, resulting in higher power output at medium wind speeds and hence a 
higher capacity factor. 

 

Figure 3: NOABL average wind speed (at 10m above ground) map of the Llŷn Peninsula 
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5.3.2v Income from wind electricity 

As explained in the section on solar PV above, small scale renewable electricity generation 

in the UK is supported through the Feed-in Tariff (FiT) scheme, which pays a generation 

tariff (Table 5) for all electricity generated, plus an export tariff (currently 3.1p/kWh) for 

electricity exported to the grid.  In addition, there are savings from electricity bill reductions 

whenever electricity generated by a wind turbine is consumed directly.  These savings are 

extremely hard to estimate as they depend on electricity usage patterns.  For the smaller 

wind turbines, the economic analysis below looks at cases where 30% and 70% (for the 5kW 

and 10kW turbines) or 0% and 50% (for the 50kW turbine) of the electricity generated are 

used directly.  The 0% figure for the 50kW wind turbine represents the scenario where a 

turbine is not connected to a property and instead feeds directly into the electricity lines.  

The 50% figure represents a scenario where a large amount of electricity is consumed 

directly, for example where the turbine is connected to a dairy farm or office building. 

 

Table 5: Feed-in Tariff Generation Tariff rates for wind power 

 0-1.5kW >1.5-15kW >15-100kW >100-500kW 

Generation tariff today  35.9p/kWh 28.1p/kWh 25.4p/kWh 20.7p/kWh 

Generation tariff,  

from Oct 2012 (proposed)38 

21.0p/kWh 21.0p/kWh 21.0p/kWh 17.5p/kWh 

 

5.3.3  Economic Viability 

The economic calculations overleaf assume: 

 Generation tariffs as proposed from October 2012 

 Capacity factors of 15%, 25% and 35% (for 5kW and 10kW turbines)   

and 20%, 30% and 40% (for the 55kW turbine) 

 No extra costs for electricity connection 

 Annual maintenance and repair costs of 3% of the capital cost 

 3% annual inflation rate (affecting maintenance and repair costs as well as 

generation- and export tariffs) 

 5% annual increase in electricity costs, starting at 13p/kWh 

 Internal Rate of Return (IRR) and Net Present Value (NPV) calculations are for 20 

years, the Feed-in tariff lifetime for wind power 

  

                                                      
38

 Department of Energy and Climate Change, Feed-in Tariffs Scheme (2012): Consultation on Comprehensive 
Review Phase 2B: Tariffs for non-PV technologies and scheme administration issues 
http://www.decc.gov.uk/en/content/cms/consultations/fits_rev_ph2b/fits_rev_ph2b.aspx  

http://www.decc.gov.uk/en/content/cms/consultations/fits_rev_ph2b/fits_rev_ph2b.aspx
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Table 6: Economic analysis of 5kW wind turbine 

Capital cost: £35,000 

Operation & Maintenance £1,050 

Capacity Factor 15% 25% 35% 

(approx. AMS) (4.5m/s) (5.5m/s) (6.5m/s) 

Electricity generated  6,570kWh 10,950kWh 15,330kWh 

Generation Tariff income (yr 1) £1,380 £2,300 £3,219 

Proportion of wind electricity 

used directly 

30% 70% 30% 70% 30% 70% 

Export Tariff income (yr 1) £102* £102* £170* £170* £238* £238* 

Electricity Savings (yr 1) £256 £598 £427 £996 £598 £1,395 

Net income (yr 1) £688 £1,029 £1,846 £2,416 £3,005 £3,802 

Internal Rate of Return (IRR) -4.7% -1.0% 4.1% 7.7% 10.3% 14.5% 

Net Present Value (3% disc. r.) -£19,592 -£11,579 £3,593 £16,947 £26,778 £45,474 

Net Present Value (8% disc. r.) -£23,442 -£18,537 -£8,890 -£715 £5,662 £17,107 

Payback time (years) >20 21  15  12  10  9  

Table 7: Economic analysis of 10kW wind turbine 

Capital cost: £60,000 

Operation & Maintenance £1,800 

Capacity Factor 15% 25% 35% 

(approx. AMS) (4.0m/s) (5.0m/s) (6.0m/s) 

Electricity generated  13,140kWh 21,900kWh 30,660kWh 

Generation Tariff income (yr 1) £2,759 £4,599 £6,439 

Proportion of wind electricity 

used directly 

30% 70% 30% 70% 30% 70% 

Export Tariff income (yr 1) £204* £204* £339* £339* £475* £475* 

Electricity Savings (yr 1) £512 £1,196 £854 £1,993 £1,196 £2,790 

Net income (yr 1) £1,676 £2,359 £3,993 £5,131 £6,310 £7,904 

Internal Rate of Return (IRR) -2.0% 1.6% 6.8% 10.6% 13.5% 18.2% 

Net Present Value (3% disc. r.) -£23,650 -£7,624 £22,720 £49,428 £69,089 £106,481 

Net Present Value (8% disc. r.) -£33,950 -£24,139 -£4,846 £11,505 £24,257 £47,149 

Payback time (years) >20 18  13  10  9  7  

* Note: For systems <30kW, the amount of electricity exported is currently not metered.  Instead, it is simply 

estimated (“deemed”) as 50% of the total amount generated.  Therefore, the export tariff income for systems 

<30kW is currently not dependent of the proportion of electricity used directly.  This may change in the future 

when new “smart meters” are introduced which will meter electricity imports and exports. 
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Table 8: Economic analysis of 55kW wind turbine 

Capital cost: £300,000 

Operation & Maintenance £9,000 

Capacity Factor 20% 30% 40% 

(approx. AMS speed) (4.5m/s) (5.5m/s) (6.5m/s) 

Electricity generated  96,360kWh 144,540kWh 192,720kWh 

Generation Tariff income (yr 1) £20,236 £30,353 £40,471 

Proportion of wind electricity 

used directly 

0% 50% 0% 50% 0% 50% 

Export Tariff income (yr 1) £2,987 £1,494 £4,481 £2,240 £5,974 £2,987 

Electricity Savings (yr 1) £0 £6,263 £0 £9,395 £0 £12,527 

Net income (yr 1) £14,223 £18,993 £25,834 £32,989 £37,446 £46,985 

Internal Rate of Return (IRR) 2.4% 6.4% 9.8% 14.5% 16.2% 21.9% 

Net Present Value (3% disc. r.) -£15,092 £102,804 £210,372 £387,216 £435,835 £671,627 

Net Present Value (8% disc. r.) -£103,548 -£31,915 £38,692 £146,142 £180,931 £324,198 

Payback time 17  13  11  9  8  6  

 

5.3.4 Conclusion 

The Llŷn Peninsula appears to have areas with very high annual mean wind speeds of 5-

6m/s or more at hub heights of 10-15m.  

As even small differences in wind speeds can make a very significant difference in energy 

yields, we strongly recommend that detailed wind measurements be carried out for a 

sufficiently long period of time before a final decision about installing a turbine is made. 

In suitable locations on the Llŷn Peninsula, wind turbines could be a very attractive 

investment with rates of return of 10% or more.  As wind speeds vary significantly from year 

to year and as it is possible that unscheduled repairs will be required during the lifetime of 

the turbine, there is a certain amount of risk associated with this technology.  However, the 

assumptions made in the economic analysis above are generally on the pessimistic side. 

The biggest savings can be achieved in cases where a high proportion of the electricity 

produced can be used directly, i.e. where the turbine is connected to a building with a high 

continuous electricity demand. 
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5.4 Tidal Power 
Specialist advice was sought to inform the feasibility options for generating power from the 

tides around the Llŷn Peninsula.  The technology to produce energy from tides is still in the 

development and testing stage therefore it isn’t possible to provide the same level of 

economic analysis as was possible with the more mature technologies involved with solar 

and wind.  The Low Carbon Research Institute39 at Swansea University was able to provide 

the below information to inform actions relating to the feasibility of tidal energy. 

5.4.1 Introduction 

Tidal stream energy deployment sites are only found in discreet geographical areas where 

flow speeds are sufficient to make the technology commercially viable.  In the first instance 

these areas are determined via numerical model driven resource assessments, as projects 

are defined direct measurements are subsequently taken.  The standard metric for tidal 

stream resource assessment is the spring peak current speed – commonly it is suggested 

that currents should be above 2ms-1 to make an area suitable for deployment.  More 

recently, percentage exceedance values are used which give the percentage of time that 

current exceeds a certain value for a given location. 

Tidal stream resources in Wales are focused around the Bristol Channel, Pembrokeshire, 

Anglesey and the Llŷn Peninsula.  The Llŷn Peninsula has received less attention than the 

other areas given the projected smaller available areas for device deployment however the 

region may well be suitable for smaller scale or community based projects. 

A range of resource assessments cover the Llŷn Peninsula, the most widely used resource 

database is the Renewable Energy Atlas40 which provides a range of resource metrics in a 

GIS framework.  RPS Group has produced a set of constraint maps for Welsh sites as part of 

the Marine Renewable Energy Strategic Framework41.  There have also been a variety of 

academic studies on tidal stream resource around Wales. 

This study considers publically available resource assessments, academic work, and 

additional data to discuss the tidal stream potential of the Llŷn Peninsula. 

5.4.2 Tidal resource 

5.4.2i Renewables Energy Atlas 

The Renewable Energy Atlas was first created in 2004.  ABPMer host a web portal where the 

GIS layers can be manipulated and examined.  Figure 4 shows a map of the mean spring 

peak current.  It can be seen that there is an area of ~12km2 where the mean spring peak 

current exceeds 2ms-1 and hence would be suitable for consideration as a deployment area.  

This area is to the West of Aberdaron, and close to the land.  

                                                      
39

 http://www.lcri.org.uk  
40

 ABPMer, 2008, Atlas of UK Marine Energy Resources , accessible at: http://www.renewables-
atlas.info/downloads/documents/R1432_Final_15May08.pdf  
41

 RPS Group, 2011, Marine Renewable Energy Strategic Framework for Wales, accessible at: 
http://mresf.rpsgroup.com  

http://www.lcri.org.uk/
http://www.renewables-atlas.info/downloads/documents/R1432_Final_15May08.pdf
http://www.renewables-atlas.info/downloads/documents/R1432_Final_15May08.pdf
http://mresf.rpsgroup.com/
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Figure 4: A plot of spring peak flow, obtained from the ABPMer web portal. 

Figure 5: A plot of percentage time that flows exceed 2ms-1, obtained from the ABPMer web portal. 

Figure 5 shows that, within the area where mean spring peak current exceeds 2ms-1, there is 

a smaller area where the flows exceed 2ms-1 for between 11-20% of the time, whilst for the 
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rest of the area flows exceed 2ms-1 for less than 11% of the time.  This area is in the 

northern half of the commercially viable area and covers ~5km2. 

5.4.2ii Academic Work 

Previous work by the LCRI Marine at Bangor University has modelled the Irish Sea for tidal 

resource assessment42.  Figure 6 shows some of this output, which identifies five primary 

sites within the Irish Sea and Bristol Channel: Stranraer, Anglesey, the Llŷn Peninsula, 

Pembrokeshire and the Bristol Channel. 

 

Figure 6: Mean spring velocity and percentage exceedance of 0.5ms-1 

5.4.3 Constraints 

5.4.3i The MRESF  

Welsh Government commissioned a comprehensive review of constraints to deployment by 

RPS Group.  The Marine Renewable Energy Strategic Framework identified suitable sites 

(including the Llŷn Peninsula) and considered constraints to deployment in these areas.  The 

report suggests that 14.75km2 is available for deployment and that there is a potential 

installed capacity of 0.04GW.  The maximum constraint ranking given for this area is four.  

RPS has produced a set of constraint ranks that is replicated in Table 9.  Figure 7 shows the 

constraint rankings for the Llŷn deployment area.  The four numeral constraint codes refer 

                                                      
42

 Peter Robins, Bangor University, LCRI internal conference, CAT, February 2012. 
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to the number of constraints at each level, for example a code of 1234 would have one 

constraint of level 4, 2 of level 3, 3 of level 2 and for of level 1. 

While the constraint ranking of four is high, it should be noted that there are similar levels 

of constraint in many marine energy resource areas around the UK.  Tidal Energy Ltd was 

recently granted consent for a demonstration device in Ramsey Sound.  Whilst the exact 

deployment site is not covered in the MRESF, the rest of Ramsey Sound all gets a constraint 

level of 5.  This therefore shows that it is still possible to gain deployment consent in high 

constraint areas. 

Table 9: The constraint ranking definitions as defined by RPS. 

Constant 

Ranking Description 

No Grade 
Receptor distribution is presented for informative purposes only and no firm 

constraint value can be ascribed at the broad scale 

1 No likely constraint/assessment required 

2 Constraint assessment/study required, but low likelihood of delay 

3 
Constraint potentially complex and will require detailed assessment, but unlikely 

to stop development 

4 Significant issue/constraint – probable delay and could possibly stop the project 

5 Likely to preclude development 

Figure 7: Constraints for the Llŷn Peninsula tidal resource area.  This is taken from Figure C1-ii of the MRESF 
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5.4.3ii Site Bathymetry and topographic considerations 

The bathymetry around the site area is show in Figure 8.  It can be see that the bathymetry 

close to the coast is steeply sloping and that the majority of the resource area is flatter with 

depths between 40-70m below LAT.  Most of the coastline close to the resource area is 

steep rocky cliffs which makes cable landfall difficult.  The most likely area for cable landfall 

would be Porth Oer beach. 

 

Figure 8: Bathymetry for the Llŷn Peninsula. 

5.4.4 Conclusions and further steps 

There is an area of potential tidal stream deployment area on the south west tip of the Llŷn 

Peninsula.  Several resource assessments have identified the location.  However there are 

issues with level of constraint and grid connectivity.  To determine further the viability of 

the site, site surveys would need to be conducted.  In the first instance, vessel mounted 

ADCP (acoustic doppler current profiler) transects should be conducted in the area of 

interest.  These transects would provide measured information on current through the 

water column.  If these surveys show suitable resource, further work into geotechnical 

properties of the site and bottom mounted ADCP measurements could be commissioned. 
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6 Conclusion & Next Steps 
The Department of Energy and Climate Change describe “the first step for any community 

developing an energy project is to start with an open mind about the shape of any future 

renewable energy project and then to build up an evidence base on which to take informed 

decisions43”.  This report has set out to develop such an evidence base providing a greater 

understanding of the options available for generating renewable energy on the western tip 

of the Llŷn Peninsula.  Following a process of examining the broader influences effecting 

renewable energy generation in the area and an investigation of factors relating to specific 

technologies for developing renewable energy generation, a short list of feasible options 

was produced for further analysis.  Solar photovoltaic, wind, and tidal power were 

considered feasible community sized developments and subjected to a greater level of 

examination including economic feasibility where possible. 

A great deal of solar photovoltaic (PV) have been installed throughout Britain over the past 

couple of years fuelled by Feed in Tariff (FiT) payments.  This has lead to reduction in 

purchase and installation prices.  Fitting solar PV can be unobtrusive and have little visual 

impact.  A very good example has been installed in the area by the National Trust at Cwrt.  

There is generally mixed feelings about solar PV at present with changes to FiT payments 

and increasing technology efficiency leading to inertia as people aren’t clear about whether 

to install now or in the future.   

Economic modelling for solar PV suggests the greatest return can made from a 4kw system 

where installed capital costs would be approximately £10 000 giving an expected payback 

period of 9 years.  The community of Ynni Llŷn may decide to install a number of 4kw 

systems at different locations to achieve greater results through economies of scale relating 

to purchase and installation.  Furthermore, installation could be completed by trained local 

tradesman ensuring further local economic benefit. 

Further analysis of the wind potential highlighted a sufficient resource for large and small 

wind turbine generation but also a considerable level of constraints, most notable Gwynedd 

Council Planning Policy C26 for Wind Turbine Developments which states “proposals for 

wind turbine developments within the Ll n  O B will be refused”.  There is precedence for 

siting a wind turbine in the area however the monetary risk associated with the 

development of wind power in the area may be considered too high.  Further consideration 

will also need to be given to community feelings about wind turbine developments in the 

area, these can often be quite polarised with those against wind power being vociferous in 

their opposition.  As a community project this may not be the case but careful consideration 

of the impact of such a development must be undertaken. 

                                                      
43

 http://ceo.decc.gov.uk/en/ceol/cms/process/stage_1/starting/exploring_idea/exploring_idea.aspx  

http://ceo.decc.gov.uk/en/ceol/cms/process/stage_1/starting/exploring_idea/exploring_idea.aspx
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Economic modelling of small wind turbine generation indicates a greater level of return than 

solar PV dependant on the capacity of the turbine.  For example a 10kw turbine, with a 

tower height of 15 metres, and an installed capital costs of approximately £60 000, 

operating at 25% of its potential would give an estimated payback period of 10 years.  This is 

providing that 70% of the electricity generated was used directly.  This is a smaller turbine 

than the one that is already in operation in the area.  A larger turbine of 55kw with a tower 

height of 25meteres would cost approximately £300 000 installed and provide payback in 9 

years if 50% of the electricity is used directly.  The internal rate of return calculations for 

these two options is 10.6% for the 10kw turbine and 14.5% for the 55kw system, suggesting 

the larger system would be the best investment.  Yet, the larger machine would also require 

other considerations as suggested above. 

The Welsh Government see great potential in developing the marine resource around its 

coasts and strongly supports the development of a Marine Renewable Energy Industry in 

Wales.  They have provided financial support for early stage tidal developments, most 

notable in Ramsey Sound, Pembrokeshire where Tidal Energy’s DeltaStream demonstration 

project is expected to be deployed later this year.  The Welsh Renewable Energy Roadmap 

states “Public consultation and stakeholder participation will play an important role in the 

drawing up and agreeing of marine plans and projects.  Considerable community opposition 

to major off-shore renewables may be expected on the grounds of visibility, concern about 

impacts on seals, dolphins and other marine life, interference with navigation and safety.  

Under marine spatial planning process, stakeholders will be able to get involved in the 

development of plans and the principles that will guide the use of the marine area at an 

early stage, so that potential conflicts can be resolved before a specific proposal is made.  

Marine renewable energy projects may also be able to provide considerable local community 

benefits”. 

The Marine Renewable Energy Strategic Framework (MRESF) project has investigated the 

potential marine renewable energy resource of Welsh Territorial Waters and considered 

potential scenarios for the sustainable development of that resource primarily as an aid to 

policy development and also an indicator of resource for potential developers.  Considerable 

potential was found off the western shore of Pen Llŷn.  To follow on from MRESF, the Welsh 

Government has commenced the Marine Renewable Infrastructure Study.  This involves 

preparation of a number of options for marine energy development and particularly the 

associated marine infrastructure that needs to be provided to support energy 

developments.  “In understanding the ‘Infrastructure’ required, we need to consider 

everything that supports the actual energy generators themselves, ranging from 

foundations, moorings, navigational marks and lights, cables, connecting hubs, 

communications, landfall and grid connection, highway access, ports services and even 

proximity to demand and consenting requirements”44.  Chris Green, who is conducting the 

                                                      
44

 Welsh Government,  Marine Energy Infrastructure Study - Newsletter Issue 1 
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study for Halcrow on behalf of the Welsh Government, has been consulted to both inform 

this study and ensure the Llŷn Peninsula resource was considered.  Email correspondence 

from Chris Green assures that in the Marine Renewable Infrastructure Study he “will be 

recommending the Ll n Peninsula as a location worthy of further resource assessment”.  This 

recommendation combined with the information provided by the LCRI suggest that Ynni 

Llŷn should give serious consideration to facilitating further site surveys through 

collaboration with the LCRI and SEACAMS at Bangor University. 

Further it is recommended that Ynni Llŷn makes contact with other similar Welsh 

community energy projects.  Good exemplars45 include:  

 Transition Bro Gwaun46 who amongst many other interests are pursuing how they 

may be able to take advantage of the energy in the sea on their doorstep. 

 Cwm Arian Renewable Energy (CARE)47 aims to decrease the carbon footprint of the 

communities of Hermon, Glogue and Llanfyrnach, Pembrokeshire.  They have 

received a grant of £400 000 to fund community-owned renewable energy systems. 

 Awel Aman Tawe48 is a community energy project working to make a difference to 

the lives of people at the top of the Swansea and Amman Valleys.  It aims to bring 

clean electricity, jobs and regeneration to the villages near the Mynydd y Gwrhyd. 

Other interesting examples further afield include: 

 The Tynedale Renewable Energy Trail49 which combines renewable energy 

generation and tourism activity by providing a walking tour enabling site visits to 

learn about the technologies and talk to the users.   

 The Islay Energy Trust50 has signed a memorandum of understanding with Scottish 

Power Renewables to develop a tidal energy project in the Sound of Islay.  The 

proposal is for ten 1MW tidal turbines to be installed. 

The recommendations of this report can be categorised as short, medium, and long term 

goals.  Actions can begin now across all three categories with those goals being defined as 

short term expected to achieve financial return faster due to a number of factors such as 

the amount of community consultation required, the level of infrastructure upgrade 

needed, and the maturity of the technology involved.  This approach is illustrated in the 

diagram on the next page. 

 

                                                      
45

 Further case studies can be found at http://ceo.decc.gov.uk/en/ceol/cms/case_studies/case_studies.aspx & 
http://www.energysavingtrust.org.uk/Take-action/Community-projects 
46

 http://www.transitionbrogwaun.org.uk/  
47

 http://www.cwmarian.org.uk/re/index.htm  
48

 http://www.awelamantawe.co.uk/ 
49

 http://www.tynedalerenewableenergy.org.uk/index.htm  
50

 http://islayenergytrust.org.uk/ 

http://ceo.decc.gov.uk/en/ceol/cms/case_studies/case_studies.aspx
http://www.energysavingtrust.org.uk/Take-action/Community-projects
http://www.transitionbrogwaun.org.uk/
http://www.cwmarian.org.uk/re/index.htm
http://www.awelamantawe.co.uk/
http://www.tynedalerenewableenergy.org.uk/index.htm
http://islayenergytrust.org.uk/
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Short Term Goal 

General 

Decide on ownership model 

Begin broader community consultation & participation 

Consider resource ownership 

Choose option and develop business plan 

Solar 

Arrange visit to Cwrt with Keith Jones of the National Trust 

Commission technical & operational feasibility study 

Contact local installers 

Medium Term Goal 

Wind 

Begin community consultation to share information and gauge 

feelings 

Decide on the preferred size for further feasibility 

Commission technical & operational feasibility including 

anemometry 

Begin discussions with Planning, Landowners, and Community 

Long Term Goal 

Tidal 

Connect with Bangor University SEACAMS & Low Carbon 

Research Institute 

Above will determine actual resource via ADCP Measurement 

Facilitate seabed analysis via above links 
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