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Executive Summary

The renewable energy feasibility study conducted on behalf of Cymdeithas Cwm Arian involved
an initial overview of the broad suitability of all renewable energy and low energy technologies
within the area of consideration.

Cymdeithas Cwm Arian are particularly interested in the development of renewable energy
schemes capable of benefiting the wider community. Dulas Ltd were instructed to conduct initial
assessment with a view to identifying technologies and locations most likely to meet this
requirement.

Cwm Arian is predominantly hilly agricultural land and the site area does not include any
particularly large buildings or concentrated electricity or heat loads, and for this reason larger
scale biomass, district heating and combined heat and power (CHP) schemes are considered
unviable, and therefore unlikely to be of community benefit.

Renewable energy has reasonable potential to address a proportion of the electricity and heat
requirement of individual buildings at domestic and agricultural scale. In all such cases it is
important to address energy efficiency and the reduction of energy demand prior to considering
on site renewable energy. A wide range of renewable energy and energy efficiency options and
applications are outlined within the report but have not been selected for detailed consideration
as, individually, they are unlikely to provide wider community benefit.

Cymdeithas Cwm Arian were keen to assess the potential for wind and hydro power, and these
proved to be the technologies with most potential. Three potential sites were identified for
examination in greater depth.

1) Wind generation scheme above Pantygwyddel
2) Refurbishment of existing small Hydro Scheme at Afon Gafel, Pont-y-Gafel
3) Development of new small hydro scheme at Glogue Quarry,

Wind generation above Pantygwyddel appears technically and economically feasible. The
identified site is technically suitable for an installed capacity of up to two 1.2MW turbines,
however Pembrokeshire Council and National Park Authority are planning to produce
Supplementary Planning Guidance (SPG) on wind energy which may restrict the size of
turbines likely to be permitted outside of specifically identified areas. If Camarthenshire follows
the example of Powys, Denbigshire and Conwy the acceptable turbine size may be restricted to
70m (to tip), roughly equivalent to a maximum turbine capacity of 1MW.

Examination of the potential for a community wind scheme has shown that a 2 x 330 kW turbine
scheme is unlikely to be economically feasible. Should grant funding or a higher electricity
purchase price be realised this could change. A 2 x 500 kW scheme would be feasible, cost
around £652,800, generate 2,190,000 kWh per year and be worth some £37,000 to the
community over the scheme lifetime. Similarly, the 2 x 800kW scheme should cost £842,000,
generate 3,723,000 kwh and be worth around £475,000 to the community over 15 years. The 2
x 1.2MW would generate the most electricity at 5,256,000 kWh per annum, worth £944,026
over the modelled timeframe. It would also cost the most at an estimated £1,150,000 and
present the highest risk on planning and implementation.

The smaller schemes may also be enhanced by the addition of an additional turbine.

We have included details of a 2 x 1.2MW and a 2 x 500kW development within the report
together with an outline of recommendations and next steps. However, we suggest that
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Cymdeithas Cwm Arian may wish to await the publication of draft SPG, or at least discuss in
detail with planning officers, before seeking to pursue a particular scale of wind energy scheme.

The refurbishment of the existing small hydro scheme at Afon Gafel, Pont-y-Gafel is subject to
considerable uncertainty. The hydro infrastructure is currently privately owned, and it is not
clear if it will be available for community use or ownership.

The scheme, and particularly the intake structure, has been constructed to a ‘rough and ready’
specification which may not withstand heavy flooding and which does not allow accurate
monitoring of either total flow or abstraction rate. The scheme does not appear to have a
current abstraction licence (a vital document granting permission to divert a set proportion of
flow) and whilst an assumption of 50% has been used for the purposes of feasibility
assessment the actual permissible abstraction would have to be negotiated with the
Environment Agency.

The turbine and penstock appear in reasonable condition (although the turbine is somewhat
undersized), however the scheme as a whole would require substantial refurbishment and
upgrading in order to meet the reliability expected of a grid connected community scheme and
the stringent criteria now required by the Environment Agency.

A full refurbishment, including grid connection is likely to cost in the region of £116,000 realising
an expected electrical output of approximately 29kW and generating in the region of 130 MWh
per annum. Our financial model indicates that the scheme could be expected to realise an
income in the region of £6,600 after operation and maintenance costs (excluding any landowner
rental or payments) and for this reason we conclude that the scheme is unlikely to be cost
effective without substantial grant aid.

If the scheme is to be progressed Cymdeithas Cwm Arian will need to agree transfer of the
scheme from the current owner to the community and identify the necessary level of funding.

We would recommend that if this can be achieved Cymdeithas Cwm Arian should seek to
appoint an experienced hydro developer to enter into negotiations with the Environment Agency
and planning authority, obtain an updated grid connection estimate, and provide a detailed
guotation and costing.

The development of a new hydro scheme on a tributary of the Afon Taf at Glogue Quarry was
also investigated by Dulas. The scheme would require planning permission and abstraction
licence for a new intake weir, pipeline, powerhouse and associated equipment, with a grid
connection to the nearest three phase network.

Hydrological assessment indicates the potential for a 10kW turbine if permission can be
obtained to abstract 50% of flow. Unfortunately in this specific case implementing the scheme is
likely to be prohibitively expensive in relation to output due to high pipe costs and the relatively
fixed costs of design, specification, installation and commissioning.

Our model indicates a build cost in the region of £155,000, an estimated annual average of
around 44 MWh generated and an average revenue of approximately £700 per annum
(including operation and maintenance but excluding landowner payments). For this reason we
do not recommend proceeding with this scheme even if 100% funding can be obtained.
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1 Introduction

1.1 The Client

Cymdeithas Cwm Arian is a community association representing the communities of Glogue,
Hermon, Llanfyrnach and surrounding areas. The Association has prepared an Action Plan for
the area which emphasises developing sustainable energy resources.

Cymdeithas Cwm Arian have secured a Sustainable Development Fund grant to undertake a
feasibility study to examine the potential renewable energy resources in the area and arrive at a
view of how they may be utilised for the benefit of the community.

Dulas Ltd’'s ReSolutions department has been appointed to undertake this work. The study will
examine the potential for wind, hydro and biomass schemes at a community level and also
consider the general potential for micro renewables within the study area.

1.2 The Consultant

Dulas Ltd is a leading renewable energy company with over 20 years experience in the industry
at an international level. The company is based around a highly qualified and experienced
multi-disciplinary team encompassing all aspects of renewable energy from policy, market
stimulation and resource assessment right through to research, design, training, energy
consultancy and the implementation of wind, solar, micro hydro and biomass projects.

Dulas have specialised in the development of community renewables. Recent projects of direct
relevance to Cymdeithas Cwm Arian have included the installation of a 30kW community hydro
plant at Talybont-on-Usk (following a Dulas feasibility study), and the community financing of
two community wind turbines for Bro Ddyfi Community Renewables in Machynlleth.

1.3 Scope of the Study

The study will research the Cwm Arian area to identify potential sustainable energy resources,
their level of availability and the most suitable methods of using them.

Resources that are identified as having usable potential will then be examined in more detalil,
particularly those which may be implemented at a community level. Potential schemes identified
through this methodology will be developed through modelling and analysis to a level where
viability, capital and operational costs, annual production, and revenues can be identified.

Where resources exist but are likely to only be usable at a micro (or building dedicated) level
advice will be given on how these may be used at this scale. Due the multiple and diverse
nature of these type of installations individual applications will be outside the scope of the study.

1.4 Objectives

The site appraisal and analysis work will enable first stage financial modelling of identified
potential schemes to be undertaken to produce detailed guidance for Cymdeithas Cwm Arian
on which schemes show the most viability for pursuance to an installation phase.

The final report (this document) will provide suitable supporting evidence for the association to
pursue financing for delivery of schemes and will in addition provide guidance on how such
finance may be sought.
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It is hoped that the advice on micro renewables will be of use to those wishing to pursue small
localised installations in the area.

2 The Site

2.1 Site Location

The site study area lies in the area SN190290 — SN240335 (detailed in Figure 1 below), and is
centred on the villages of Glogue, Hermon and Llanfyrnach in Pembrokeshire, South West
Wales.

Discussions with Cymdeithas Cwm Arian have determined that whilst this area will form the
basis of the study, the area may be extended should renewable power schemes present
opportunities in the immediate locale.

Figure 1 - Study area and surrounds.
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