
Community Renewable Energy Toolkit 
Annex 2 - Case Studies 

 

Case Study 1: Hilton Community Cafe, Inverness ς Solar hot water ...................................................... 2 

Case Study 2:  Dunbog Hall, Fife ς Solar hot water ................................................................................. 3 

Case Study 3: Sgoil na Coillie wood school, Salen, Argyll ς Photovoltaic ............................................... 6 

Case Study 4: Cults Primary School, Aberdeen ς Wind turbine .............................................................. 9 

Case Study 5: Eriskay Hall, Eriskay ς Wind turbine ............................................................................... 11 

Case Study 6: Berneray Hall, North Uist ς Wind turbine....................................................................... 13 

Case Study 7: Fountain Road Hall, Golspie ς Biomass: wood pellet ..................................................... 16 

Case Study 8: Lochaber College, Fort William ς Biomass: wood chip ................................................... 20 

Case Study  9: Coach House Trust, Balmore ς Biomass: wood chip ..................................................... 24 

Case Study 10: Castlehill Heritage Centre, Castletown ς Biomass: logs ............................................... 27 

Case Study 11:  Shawbost Old School, Lewis ς Ground source heat pumps & Wind turbine ............... 32 

Case study 12: Barra learning centre, Barra ς Air source heat pump ................................................... 35 

Case Study 13: Glenshellach District Heating System, Oban ς District heating scheme ς Biomass: 

wood chip .............................................................................................................................................. 38 

Case Study 14: The Creed Waste Management Facility, Isle of Lewis ς Anaerobic digestion .............. 45 

Case Study 15: Nunton Steadings, Benbecula ς Wind turbine ............................................................. 48 

Case Study 16: Pier Hydro Scheme, Eigg - Hydro .................................................................................. 51 

Case study 17:  Electrification of Eigg, Isle of Eigg ς PV, Hydro & Wind turbinesError! Bookmark not 

defined. 

Case Study 18: Knoydart - Hydro .......................................................................................................... 58 

Case Study 19: Rousay, Egilsay and Wyre, Orkney Islands ς Community development plan ............... 61 



Case Study 1: Hilton Community Cafe, Inverness ς Solar hot water 

 
Case study provided by CES 

Information points 
 
Renewable device   solar thermal panels, flat plate collector 
Rated output     3.28 kW 
Manufacturer    Grant Sahara (collectors), CombiSOL (control system) 
Total cost of project   £9180 
Relevant sections in toolkit  3.1 
  

Project Overview and Nature of Group  
 

The former manse located next to Hilton Parish Church, Inverness was re-developed by the 
Church committee into an outreach centre and community cafe. The main aim was to create 
a space which could be used by both church and other community groups in a building with 
meeting rooms and available office space. The manse was in reasonably good condition 
before the renovation work but suffered from lack of insulation, a poor heating system and 
had single glazed windows. As a part of the renovation and development work on the 
building the group decided to incorporate a Solar Hot Water (SHW) heating system into the 
building. 
 

How it works 
 
General information on how solar water heating work can be found in section 3.1. 
 
This particular system comprises 4.68m2 of Grant Sahara flat plate collectors (tilt angle 30o 

and orientation SW) mounted άƛƴ ǊƻƻŦέ ŀƴŘ ǿƻǊƪǎ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ ŀ Ǝŀǎ ŎƻƴŘŜƴǎƛƴƎ 
boiler, using a Grant CombiSOL control system. The combiSOL control allows un-vented 
secondary hot water from the plate collectors to be utilised at hot water outlets or diverted 
through, in this case, a gas condensing boiler. Using a manifold arrangement this allows 
optimum control of supplied hot water.  
 
In summary ς when the stored water temperature reaches more than 42oC, the control 
diverts the water directly to a hot water tap without passing it through the gas boiler. This 
reduces the need for heating and in turn fossil fuel consumption. Below 42oC, the control 
supplies water pre heated by the plate collectors to the cold inlet of the gas boiler 
increasing boiler efficiency.    
      

 
Development and Planning Stages  
 
In the first instance the group approached Community Energy Scotland (CES) to ask for 
general advice on renewable technologies which could be incorporated into their building. 
Following on from a site visit it was decided that the group should commission a consultant 



to conduct a detailed options appraisal on the building, concentrating on renewable system 
and giving guide costs and designs for those technologies thought applicable. The study also 
addressed the overall energy efficiency of the building and gave guidance on how it could be 
improved.  Assistance was given by CES at this stage to help draw up a tender brief and 
appoint a consultant. The costs of this stage were met by a grant from CES. Following on 
from this stage the group decided that SWH was a good option for them and a tender was 
produced for the design and installation of a system.   
 

 
Issues and Learning Points 
  

 wŜƭƛŀōƭŜ Řŀǘŀ ƻƴ ǎȅǎǘŜƳ ǇŜǊŦƻǊƳŀƴŎŜ ǿŀǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ƎŀǘƘŜǊ ŀƴŘ ƻƴƭȅ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ 
data was available. 

 Although this was only a very small installation it did prove time consuming to co-
ordinate and deliver for the group.   

 
Costs / Sources of funding 
 
 

Breakdown of Works ς Hilton Community Centre Cost 

Initial consultant report £4,280 

Solar package and installation £4,900 

Total Cost £9,180 

 
 

Funding Sources ς Hilton Community Centre Amount 

SCHRI (CES) £8,180 

Community Contribution £1,000 

Total cost  £9,180 

 
Actual performance 
 
Total annual global irradiation at this site  858.84 kWh 
Energy produced by collectors    1,692.43 kWh 
Energy produced by collector loop    1,402.93 kWh 
 
Community Contact  
Anne Thomas  
Drumsmittal Park 
Inverness 
IV2 4VA 
01463 731303 
 

Case Study 2:  Dunbog Hall, Fife ς Solar hot water 
 

Case study provided by EST 



Information points 
 

Renewable Device   Solar Water Heating 
Rated Output    2000 Kwh per annum 
Manufacturer    Viessmann, Germany 
Installers    Latent heat (Edinburgh) 
Project Cost    £3,805.20 
Relevant section in toolkit  3.1 
 

 
 
 
Project Overview and Nature of Group  
 
In 2003 the Dunbog Parish Hall Trust was set up to renovate their village hall in Fife. Use of 
the hall has since expanded and now accommodates an After School Club and also provides 
school lunches. The increased use of the hall by children created the need for improved 
hygiene which included keeping water continually heated to a suitable temperature. To 
further improve the hall, the Trust wanted to install a solar hot water system. Certain 
members of the Trust committee were aware of the existence of economical solar hot water 
systems and the relevant grants as a result of having domestic systems installed.  The main 
aim of the project was to reduce the cost of heating hot water. 
 

Development and Planning Stages  
 
The SCHRI development officer was contacted to see if a grant might be available for the 
hall. The officer visited the hall and gave encouragement to investigate further. A simple flat 
plate/duel coil system was chosen, as this system was within the Trust's financial capacity. 
As the Trust has no permanent or employed staff, the system was also ideal in that it is 
simple to maintain. Tenders were invited from six installers, five of whom provided tenders. 
The Trust selected a system that combined high quality components with reasonable cost. 
 

Issues and Learning Points 
 
The application and installation went reasonably smoothly. As the system has only just been 
installed, the Trust will monitor its performance to see if it delivers the expected savings.  
 
Cost / sources of funding 



 

Total Cost of Project  £3,805 
 
SCHRI funding   £2,155 
Fife Council   £900 
 
Project Contact  
 
Jason Leon 
Changeworks 
36 Newhaven Road 
Edinburgh EH6 5PY 
T: 0131 468 8677 
E:  JLeon@changeworks.org.uk 

 



Case Study 3: Sgoil na Coillie wood school, Salen, Argyll ς 
Photovoltaic 

 
Case study provided by CES 

 

Information points 

Renewable device  Solar - photovoltaic panels 
Rated output   175W 
Manufacturer   Solargen 

Installer   A.A. Grant Electrical  
Project Cost   £7,130 
Relevant section in Toolkit 3.2 & 5.3 
    

  
Project description and nature of group.  
 
Acharacle Community Company is a non profit distributing organisation; who run a small 
wood school near Salen, Argyll. The wood school is used for local woodcraft activities for 
local schools and the wider community with weekend woodcraft courses also being run.  
The nature of these activities requires an ample amount of light. The wood school is 
situated in a rural forest setting and is off the mains grid. During the winter months the lack 
of sufficient lighting was impacting on and limiting the usage of the wood school. In both its 
construction and usage the emphasis is on sustainability within its environs. The building 
fabric is derived from locally felled and milled timber and was built by local tradesmen, 
using only hand tools. The group has a strong sustainable ethos and were unwilling to 
compromise this by using fossil fuel generators to supply energy. 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
How it works  
 
In this case, the two 175W solar PV panels are mounted on timber frame at an angle of 
around 75% to maximise available seasonal sunlight. Energy is trickle fed and stored in a 
battery which feeds eight 12V low-energy bulbs when required. 

 

Sgoil na Coillie wood 
school, Salen, Argyll 



 
 
Development and planning stages 
 
Familiarisation 
Currently there are relatively few PV installations in Scotland, because of the high capital 
costs, fairly low energy outputs, and lack of funding sources for grid-connected installations. 
However, in special circumstances SCHRI funding can be granted for small (<500w only) off-
grid applications such as the wood school. The maintenance and operational considerations 
for the wood school are low and when coupled with the other considerations solar PV 
seemed like the best energy solution. 
 
Design 
Initially a more complex design was proposed, involving a greater number of panels feeding 
into a battery, and then through an inverter to power a 240V AC lighting system. However 
on advice from the installers, a DC system was chosen, as it required less wiring and fewer 
panels, and was safer in this location. Also, considering the open semi-external nature of the 
wood school potential for contact with moisture all electrical equipment is IP rated and has 
RCD protection. 
 
Planning  
On consultation with the local planning authority, it was decided that the relatively small 
installation was considered Ψde minimisΩ, and therefore did not require planning permission. 
The Forestry Commission requested that the frame for the panels, and cladding for the 
battery and control unit, should be made from timber to fit with the aesthetics of the area, 
and offered to provide wood for this purpose. 
 
Tendering 
Several solar installers were approached to design and install, however, only one positive 
response was secured. Primarily the lack of interest was due to distance. The Welsh 
company Solargen were appointed as designers.  
 
Issues and learning points 
 

 Location of manufacturers/installers - Although in this case a local electrician was 
employed to conduct some of the electrical work on the system, the solar panels 
were supplied by a company based in Wales. While there were few problems with 
the creation of the system, it is useful to bear in mind local companies are often 
more able and willing to quickly resolve any issues or aftercare requirements. In the 
case of solar PV, because there are relatively few suppliers of the technology, this 
may not always be possible. 

 Changing aspect of projects - Initially, the wood school was completely surrounded 
by dense forestry and renewable generation was not feasible. However, when CEU 
(Community Energy Unit, predecessor to HICEC and now CES) were requested to re-
appraise the site a large southerly facing corridor of newly felled timber meant that 
there was now solar resource available.  It is worth periodically re-appraising 
resources and advancement of technologies. 



 
 
Cost / sources of funding 
 
 

Breakdown of work ς Sgoil na Coillie Costs 

Electrical work  £1,999 

PV equipment   £2,421 

Ground works  £1,880 

Commissioning  £630 

Contingency  £200 

Total £7,130 

  
 

Funding source ς Scoil na Coillie Amount 

SCHRI  £5,251 

²ƻƻŘ ǎŎƘƻƻƭ ŎƻƴǘǊƛōǳǘƛƻƴ  Ψƛƴ ƪƛƴŘΩ ŜȄŎŀǾŀǘƛƻƴΣ 
ground works and  
construction of the PV panel frame 

£1,879 

Total £7,130 

 
 
Project contact  
 
Sheila Nairn 
Acharcle Community Company 
Acahracle Post Office 
Argyll 
PH36 4JL 
T: 01967 431248 
E: Sheila@kentra.fs.co.uk 
 

 
 
 
 
 
 
 

mailto:Sheila@kentra.fs.co.uk


 

Case Study 4: Cults Primary School, Aberdeen ς Wind turbine 
Case Study provided by EST 

Information points 
 

Renewable Technology  Wind 
Rated Output    6kW 
Manufacturer    Iskra 
SCHRI Contribution   £13,326 
Relevant sections in toolkit  3.3 
 

 

 

       
 
 

 
Project Overview and Nature of Group  
 

Cults Primary is a school situated in a suburb of Aberdeen. The school through its hard work 
and commitment to green issues has already achieved green flag status with Eco-schools, as 
well as being a pilot school for WWF. 
 
The project aimed to reduce reliance on fossil fuels, reduce CO2 production, raise 
awareness of renewable energy, and use the turbine as a valuable educational tool for the 
pupils of Cults and other schools and community groups within Aberdeen. 
 



Development and Planning Stages  
 

Cults Primary instigated the project and approached the Energy Management Unit of 
Aberdeen City Council to give them technical advice, apply for grant funding and manage 
the works. At this stage the school had no money to move the project forward. The Chief 
Executive of Aberdeen City Council, Douglas Paterson was impressed by the schools forward 
thinking and gave both financial and officer time to the project. In addition, the local 
community council and Parent Teacher Association both gave financial help. 
 
Through the schools Eco Committee it was decided that the school wanted to install a 
renewable energy source. They decided on a wind turbine, as it was a clear and visible sign 
of the schools commitment to reducing CO2 emissions. Initial discussions with the local 
SCHRI officer were favourable and so the project began in earnest. After receiving quotes it 
was decide to go for the 5kW Iskra wind turbine. Although no formal public consultation 
was required, a letter was sent to the residents surrounding the proposed site to let them 
know exactly what was going on and invite them to comment. 
 
Only two comments were received both regarding possible noise intrusion from the turbine. 
After supplying those concerned with the noise assessments from the manufacturer there 
were no further enquiries. 
 

Tendering was by quotation to companies who supply and install small wind turbines. 
BRUMAC of Laurencekirk were successful and could supply and install the Iskra turbine. It is 
anticipated that the turbine will produce up to 13,100kWh of electricity per year reducing 
CO2 emissions by 5.5 tonnes. It was also important to have a display in school so the 
children can see at any moment what energy the turbine is producing both instantly and 
cumulatively. An additional feature of the display unit is to have a camera pointing at the 
turbine 24hrs a day. 
 

Issues and Learning Points 
 
The grant application was a straightforward affair, entailing nothing more than giving 
simple, readily available information that Aberdeen City Council and the turbine supplier 
could provide. The only problem encountered was that the application was processed in the 
winter months. The Christmas period is never a good time to carry out engineering and 
construction activities. As a result there was very little time before the end of the financial 
year to get works completed and grants claimed.  Communication with the surrounding 
property owners that may be affected is paramount in order to manage expectations and 
answer any queries effectively. 
 

Project Contact  
Alan Beadie 
SCARF 
1 Cotton Street 
Aberdeen AB11 5EE 
T: 01224 213005 E: abeedie@scarf.org.uk 



Case Study 5: Eriskay Hall, Eriskay ς Wind turbine 
 

Case study provided by CES 

Information Points 
 
Renewable device   Turbine, Wind2Heat, Grid connected 
Rated output      6kW 
Manufacturer    Proven Energy Ltd 
Installer    West Coast Energi 
Total cost of project    £55,272 
Relevant sections in Toolkit  3.3; 6.3 & 6.4 
 
Project Description and nature of group.  

 
Eriskay Hall is a community facility which is used on a regular basis for social events, sports, 
meetings and the local nursery group. However, the activities facilitated by the hall were 
being hampered due lack of sufficient heating and the high costs of trying to maintain a 
comfortable environment. In order to tackle these issues the group decided to improve the 
insulation in the roof of the hall, ensuring that any heat generated was stored in the 
building, and also to install a 6kW turbine behind the hall to help power the storage heaters 
within the hall. Without the insulation the building would have remained hugely inefficient. 
The 6kW turbine was installed by a local Proven installer.  

How it works 
 
General information on how wind turbines work can be found in section 3.3. 
 
This 6kW Proven turbine is grid connected which means that it works in conjunction with 
electricity drawn from the local electricity distribution network to provide power to the 
builŘƛƴƎΦ ¢ƘŜ ǎȅǎǘŜƳ ƛƴǎǘŀƭƭŜŘ ŜƴǎǳǊŜǎ ǘƘŀǘ ǘƘŜ ōǳƛƭŘƛƴƎΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ƴŜŜŘǎ ŀǊŜ ƳŜǘ ōȅ 
electricity drawn from the turbine first, with any additional electrical demands drawing 
electricity from the grid. It was important to the group that as much of the energy as 
possible went into the building first before the excess was sold to the grid. 
 
²ƘŜƴ ǘƘŜ ǿƛƴŘ ƛǎƴΩǘ ōƭƻǿƛƴƎ ǘƘŜ ŎƻƳƳǳƴƛǘȅ ōǳƛƭŘƛƴƎ Ƨǳǎǘ ŘǊŀǿǎ ŀƭƭ ŜƭŜŎǘǊƛŎƛǘȅ ŦǊƻƳ ǘƘŜ ƎǊƛŘ 
as normal.  

Development and Planning stages 
 
This project started with the group trying to pinpoint what they could do in order to lower 
their bills, make the building more sustainable and ensure the comfort of the community. 
The stages of carrying this project out included: 
 

 Gaining consensus in the community to pursue a renewable/energy efficiency 
project 

 Examining energy bills, usage, existing insulation 



 Targeting different funding streams to get advice and support in carrying out a 
renewable project 

 Securing funding  

 Getting quotes for the different aspects of the work 

 Choosing the quote with the best value for money for both insulation and turbine 
works 

 Removing the existing roof and inserting insulation 

 Replacing the roof with a new one which makes the building more efficient 

 Ensuring the turbine installation was done by an accredited installer 

 Ensuring the community knew what works have been done and how the systems 
work 

 Monitoring the system regularly 
 
Issues and learning points 
 
One of the main learning points which the group took from this project was the difference 
which insulation can make to a building. The other issue they found was that accessing 
funding can take a long time in some instances and this is something the group needed to 
keep striving for. This is more often the case for funding which does not have any officers 
locally to provide assistance. 
 
It is also advised that groups ask for a maintenance package from installers at the time of 
obtaining quotes which can then be included in the funding and ensure the system is 
managed for the first few years before the community take it on fully. The system should be 
maintained annually so as to get the most out of the technology. 

Cost / sources of funding 
 
 

Breakdown of Works ς Eriskay Hall Cost 

Insulation materials & labour £21,411 

6kW turbine & installation costs £31,061 

Project management fees £  2,800 

Total Cost £55,272 

 

Funding Sources ς Eriskay Hall Amount 

SCHRI (CES) £17,136 

Comhairle nan Eilean Siar (CnES) £17,136 

Energy Saving Trust (EST) £18,000 

Community Contribution £3,000 

Total cost  £55,272 

Community contact  
Michael Cross, Eriskay Hall, Eriskay, South Uist, HS8 5JL  Tel: 01878 720 716 
gm2fz@isle - of - eriskay.co.uk  

mailto:gm2fz@isle-of-eriskay.co.uk


Case Study 6: Berneray Hall, North Uist ς Wind turbine 
 

Case study provided by CES 

Information Points 
 
Renewable device:   Turbine, Wind2Heat, Standalone 
Rated output:    6kW 
Manufacturer:    Proven Energy Ltd 
Total cost of project:   £56,533 
Cost of renewable elements:  £36,690 
Relevant sections in Toolkit  3.3; 6.3 & 6.4 
 
 
 

 
 
 

 
Project Description and nature of group.  
 
Berneray Community Association is a constituted community group which runs Berneray 
Hall. The hall provides a much needed community facility for the residents of Berneray and 
is used on a regular basis for social functions, weddings, sports events, local meetings, 
ceilidhs, community dinners and parties. 
 
Berneray Hall was built in 1985 and little insulation was installed initially. The Hall was 
originally heated by domestic sized storage heaters with a collective heat load of 5kW 
permanently (minimum demand) and a maximum demand of 23kW. The total electricity 
consumption of the hall was estimated at 15,000kWh/year. Many repairs to the hall were 
undertaken as a direct result of the cold and damp nature of the building.  
 

Berneray Community Hall and 6kW turbine 
 



Berneray Community Association felt that the hall would benefit from a direct heating 
system as it would protect the fabric of the building, help sustain a comfortable level of 
heating which would encourage use of the hall and increase the sustainability of the hall by 
reducing the energy costs. A 6kW Proven turbine was installed at the hall to provide heat to 
the building and the roof was insulated to reduce heat loss. 
 

How it works 
 
The turbine provides power to a storage heater system which ducts warm air into the 
toilets, hall and snooker room. When installed initially, the storage heater was not able to 
cope with all the power the turbine produced in high winds which caused the wind turbine 
to run off load. The storage heater was also dependent on a mains operated fan and 
therefore during power cuts the core quickly overheated. When the system was installed 
the thermostat failed to switch the fan on and all the elements burnt out. The total load was 
therefore increased by installing more storage heaters to the turbine to cope with extended 
periods of high winds.  
 
This direct heating system stores the energy produced by the turbine for use when there is 
no wind and it is estimated that the system can store the energy for up to three days. The 
turbine and insulation have provided the community of Berneray with a more sustainable 
and comfortable venue for community events. 
 
The Dimplex Industrial Storage heater has been fully configured to meet the requirements 
of the turbine using two thermostats. One acts as a failsafe and cut incoming power from 
the wind turbine should the absolute maximum temperature be reached within the core. 
The second switches the distribution fan on when 90% of the maximum temperature is 
reached. In addition, a programmer/timer has been set to distribute heat three times a day 
totalling seven hours operation in order that the hall is warmed during low wind periods. 
 
A boost switch allows hall users to activate the fan for half an hour or more depending on 
their needs. Two 0.85kW storage heaters totalling 1.7kW and two 3kW ceramic heaters 
totalling 6kW have been installed to provide a back-up loading of 7.7kW should the main 
storage heater reach maximum core temperature. In the event of a power cut the turbine 
can supply energy to these storage heaters for twenty four hours or until power is restored. 
This protects the system in the event of a power cut when the fan would not be able to 
operate. 
 
The system is now fully automatic with a manual boost available to distribute heat from the 
core out-with the timer settings or thermostatic fan operation at high wind velocity.  

Development stages 
 
Berneray Hall committee enlisted two enthusiastic members of their community to help 
them take forward the project as part of their renewables sub-group. The sub-group took 
the project through the following stages: 
 



Planning 
 
Berneray Hall committee estimated the energy usage in their hall and worked out what 
appliances used the most energy. They found that most of their energy use is for heating 
the hall and therefore the sub-group looked at how to reduce heat loss in the building by 
improving energy efficiency. It was decided that a turbine would be most appropriate 
renewable device to provide the hall with heat and that they would get the most value for 
money by insulating the roof of the hall. 
 
The sub-group put in a planning application for a 6kW Proven turbine which they calculated 
would be an appropriate size to heat the building. At the same time they sought competitive 
quotes from installers in order to cost the project. Once full project costs were known, the 
group applied for funding for both the energy efficiency and renewables elements of the 
project. 
 
While the turbine and insulation were being installed the group planned the cash flow for 
the project to ensure they could pay the invoices and claim the funding. The sub-group took 
a keen interest in the installation of the turbine in order to learn as much as they could 
ŀōƻǳǘ Ƙƻǿ ǘƘŜ ǎȅǎǘŜƳ ǿƻǊƪŜŘΦ CƻǊ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ƻǿƴ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻǿŀǊŘǎ ǘƘŜ ǇǊƻƧect 
they dug the foundations and trench for the cable. 
 
Monitoring and Evaluation 
 
Once the turbine was running and producing heat the group monitored the system closely 
by taking readings of the total kilowatt-hours produced every week. 

Issues and learning points 

 Cash flow can be an issue for small community groups when installing expensive 
equipment. Deposits on turbines can often be for more than a group has in their 
bank and some funders will only pay out on claims with a receipt or receipted 
invoice. Think about the cash flow of the project early on, ask for staged payments to 
avoid one large invoice and make sure you understand the of process of claiming for 
each of the funding bodies of your project. 

 Your voluntary time has a value towards your project. Keep a record of time spent on 
planning applications and paper work and get involved with the preparatory work if 
possible such as digging the foundations. This will all count towards your 
contribution to funding the project and your efforts will make the project more 
attractive to funders. 

 If your project concerns an old building it is important to consider what you can do 
to improve energy efficiency before you look into renewables. Berneray Community 
Association realised that if they did not improve the insulation in the hall a lot of the 
energy from the turbine would be lost and they would not get as much benefit from 
renewable energy. 

 If installing a turbine you want to site the turbine in the best wind spot. When 
applying for planning permission the Berneray turbine had to be moved closer to the 



hall as when digging their preferred site they found it was of archaeological interest. 
To avoid delays to your project during the planning process choose the site carefully. 

 The sub-group were very involved in design and installation of their turbine and the 
heating system. This ensured they got the most appropriate installation for their 
building needs and they are able to effectively manage the heating in the building. 
They regularly take a record of meter readings to ensure the system is running 
properly so any problems can be spotted and dealt with early. 

 Ensure most of your group know how to use the system and that an appropriate 
manual which is easy to use is supplied by the installer. This is particularly important 
if the committee changes regularly. 

Cost / sources of funding 
 

Breakdown of Works ς Berneray Hall Cost 

Insulation materials & labour £19,843 

6kW turbine & installation costs £31,551 

Contingency £5,139 

Total Cost £56,533 

  

  Funding Sources ς Berneray Hall Amount 

SCHRI (CES) £21,462 

Comhairle nan Eilean Siar (CnES) £13,244 

Energy Saving Trust (EST) £9,827 

Community Contribution £2,000 

Awards for All £10,000 

Total cost  £56,533 

Actual performance  
 
The turbine has been installed for around a year now and the electricity bill for the hall has 
reduced by almost £500 even though it has only been operating properly for about ¾ of the 
year. The hall is much warmer and more useable than before the installation of the turbine 
and insulation. 

Project contact  
Jane Taylor, Berneray Community Association, Berneray Hall, Berneray, Western Isles 
HS6 5 

Case Study 7: Fountain Road Hall, Golspie ς Biomass: wood pellet 
 

Case study provided by CES 

 



      

 

Information points 
 
Renewable Device:  Biomass - wood pellet boiler 
Rated Output   40kW 
Manufacturer   Gilles 
Installer   Highland Biomass Services 
Total Cost of Project  £53,659 
Relevant section in Toolkit 3.4  

Project Description and nature of group 

Fountain Road Hall is an old church building (c.1800s) in the middle of the East Sutherland 
coastal village of Golspie. It is now a focal point for many community activities in the village 
including Beavers, cubs, scouts, venture scouts, aerobic classes, badminton and other 
sporting activities as well as a meeting place. The large main hall has a suspended wooden 
floor, the walls are over 600mm thick stone with stained glass windows and the main hall 
has a high (c.8m) ceiling typical of old church buildings. There is a loft space running the 
entire length of the building which had no insulation in it with large vents (c.400mm 
diameter) from the main hall straight into the loft space. Space heating was provided solely 
by overhead electric heaters. Some of the ground surrounding the church is under different 
ownership. 
 
Fountain Road Hall Development Group is a constituted voluntary group and is made up of 
volunteers who represent both the user groups and those involved in running the hall itself.  

 

 

How it works 

The Gilles 40kW pellet boiler burns wood pellets delivered via an automated auger from a 
pellet store located adjacent to the boiler room and underneath the body of the building in 
an old cellar/store area. The pellets are made of compressed sawdust from forest thinnings 
which are converted to pellets in a state of the art purpose built pellet mill in 
Aberdeenshire. Due to their low moisture content, between 8-10%, wood pellets have high 

Fountain Road Hall Wood pellet boiler 



useable energy content similar to high grade coal. This coupled with their small size and 
relatively high surface area means it is possible to transport large quantities long distances 
realising economies of scale. The pellets can either be blown into the fuel store via 
specialised blower lorries or due to the small amounts required at Fountain Road can be 
tipped in by hand from 15kg bags. 

Programmable room thermostats are positioned in different zones in the building and can 
be programmed and controlled zone by zone on a weekly basis according to events and 
meetings planned. In addition the boiler has censors out-with the heating envelope and is 
able to cycle right the way through its range from 15kW up to its rated output of 40kW and 
still maintain over 90% efficiency. When a call for heat is made the control system 
determines whether for example 15kW or 35kW is required to bring that particular zone up 
to the desired temperature and only delivers the amount of heat necessary resulting in 
more efficient use of fuel. 

Development and Planning stages 
 
Familiarisation 
The group requested advice and assistance on energy matters from CES. They viewed a 
number of local installations of under floor ground source heating and wood fuel. Energy 
analysts provided the group with heat loss calculations and a small grant was provided for 
the group to insulate the loft space in the church with 200mm of glass wool.  

Decision 
Through a process of elimination the group decided to install a wood pellet system with 
under floor heating. The heat pump had been discounted predominantly on the basis that 
there were ownership issues with the surrounding land and they also wanted a higher grade 
heat on demand sporadically rather than a lower temperature all the time.  Woodchip was 
discounted on the basis of perceived higher amounts of maintenance required.  Wind 
turbines and solar panels were ruled out due to sheltered location of the building. 
 
Planning 
The group employed a local architect who was familiar with sustainable building design 
practices to oversee the design and installation of the system. From three quotes obtained, 
Highland Biomass Services were chosen as they had experience in wood fuel systems and 
had impressed the group with their approach. No significant changes were to be made to 
the exterior of the building so planning permission was not required. However, due to the 
conversion of the cellar to a fuel store, the new concrete floor in the boiler room, a new 
heating system and a new steel flue penetrating the roof,  a building warrant was required. 
Because there was sufficient crawl space under the building, the floor did not need to be 
lifted and as the vast majority of the work was undertaken in what was the old cellar at one 
end of the building there was negligible disruption to the use of the building.   
 
Issues and learning points 



 Ensure the community group is actively engaged in the process - this group were 
very proactive in seeking assistance and asking questions regarding how heat is 
retained and lost, running costs and installation considerations. 

 Building fabric ς care is needed with old buildings and their internal fabric especially 
ones that haǾŜƴΩǘ ōŜŜƴ ƘŜŀǘŜŘ ōŜŦƻǊŜΦ  Measures should be put in place such as 
moisture meters and slow heating to guard against damage to previously unheated 
fabric. 

 Installer/community group liaison - The installer in this project was keen to involve a 
ǎƳŀƭƭ ƴǳƳōŜǊ ƻŦ ǘƘŜ Ƙŀƭƭ ŎƻƳƳƛǘǘŜŜ ŀƴŘ άƳŜƴǘƻǊέ ǘƘŜƳ ǘƘǊƻǳƎƘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘΣ 
installation and commissioning process. The result is that the group can effectively 
troubleshoot with relative ease. ²ƘŜǊŜǾŜǊ ǇƻǎǎƛōƭŜ ŜƴǎǳǊŜ ǘƘŀǘ άƳŜƴǘƻǊƛƴƎέ ŀƴŘ 
demonstration to the user group is built into any final tender documents and that 
time is put aside and costed for this. 

Comment from representative of the project group  

Marion Sutherland a committee member who was a key figure in taking the project 
forwards said, ά²Ŝ ŀǊŜ ŀōǎƻƭǳǘŜƭȅ ŘŜƭƛƎƘǘŜŘ ǿƛǘƘ ƻǳǊ ƴŜǿ ǿƻƻŘ pellet heating system. 
Everything from funding to commissioning has gone very smoothly and the hall has gone 
from being a fridge to a warm welcoming place to visit and undertake activities. We are 
delighted with the support from our advisors, installers and funders and especially the help 
we received from CED and Highlands and Islands Community energy Company, now 
operating as Community Energy Scotland. They offer an invaluable service to community 
groupǎ ƭƛƪŜ ƻǳǊǎΦέ  

Costs / Sources of Funding 

 

Breakdown of work ς Fountain Road Hall Costs 

Biomass boiler plant, Burner and automatic ignition system, 
Worm screws, Controls Flue, Internal heating system pipe work £31,492 

Internal fabric alterations including , fuel store and boiler room  
conversion £11,742 

Under floor heating system including all new pipe work, floor 
coverings, insulation, pressure testing, general heating and 
plumbing work £7,864 

VAT £2,561 

Total £53,659 

 

Funding  Sources ς Fountain Road Hall Amount 

HICEC/SCHRI £27,163 

Community Economic Development Programme  £19,541 

Own resources £6,956 

Total £53,659 



 
The overall cost of the system including the under floor heating was £53,659.13 which 
equates to a cost of £1400 per kW installed. However if the cost of the under floor heating 
system (£7364) was removed i.e. there were already wet heat emitters in place the installed 
cost of the pellet boiler, controls and fuel store would be £1200 per kW installed. This 
reflects favourably with other renewable energy installations and shows that biomass 
systems especially need not be overly expensive.  
 

Actual Performance 

Performance has met in and in some cases exceeded expectations. Although a heat meter 
has been fitted to the system and now data loggers are installed there is insufficient data (in 
terms of a time series) to demonstrate exactly how the system is performing.  

To date, 1 ton of wood pellets have been used in 5 months when the system was running 
continuously to dry out the building fabric.  The cost of 1 ton of wood pellets is £160. At this 
stage it has been estimated the hall is unlikely to use more than 2 tons of wood pellets per 
year now the fabric has settled and therefore at present fuel costs, the group are expecting 
an annual maximum fuel bill of around £320.  

The ash from 1 ton of pellets has proved to be minimal and filled a conventional dustbin to a 
depth of 2cm in the period June to beginning of November. The stated efficiency of the 
system is just over 90% and early indications from the amount of ash and the amount of fuel 
used would tend to validate that. 

Project Contacts 
 
Mrs Marion Sutherland,  
Fountain Road Hall Development Group 
Golspie 
01408 633839 
 
Andy Crawford  
Highland Biomass Services  
01349 882992 
www.highlandbiomass.com   
 
 

Case Study 8: Lochaber College, Fort William ς Biomass: wood chip 
 

Case study provided by CES 

Information points 
 
Renewable Device  Biomass ς woodchip boiler 
Rated Output   110kW 

http://www.highlandbiomass.com/


Manufacturer   Fröling 
Installers   Highland Wood Energy 
Total cost of project  £150,779 
Relevant section in Toolkit 3.4.2 
 
Project description and nature of the group 

Lochaber College has charitable status and is also a company limited by guarantee. It was 
built in 1996 and is a modern, extremely well used building. Both centrally located and 
highly visible in the An Aird area of Fort William, it is an outreach campus for Inverness 
College and an integral part of the UHI network. It has a high user base with vocational and 
non-vocational students attending throughout the day and evening. In addition, it provides 
rented office accommodation for local businesses and agencies. The building also hosts 
frequent courses and meetings for local businesses, organisations and agencies.  

When the building was extended in 2006, the College carried out a feasibility study into the 
viability and appropriateness of a wood chip heating system for the existing building and 
new extension. Following this, Lochaber College decided to install wood fuel boiler system 
to contribute towards the heating and hot water requirement for the whole campus. 

The project entailed the installation of an 110kW Fröling boiler complete with a 1800litre 
buffer tank, a 25m3 fuel storage area and a Mus-max fuel blower. To accommodate this 
equipment a bespoke energy centre building was also constructed. 

 
How it works 

The system is ŀ Ψōƻƭǘ ƻƴΩ ǎȅǎǘŜƳ ǿƘƛŎƘ ƛǎ ŀŎŎƻƳƳƻŘŀǘed in a three chambered energy 
centre building adjacent to the main college building. There are existing oil boilers linked to 
the system which work to backup the biomass boiler when heat demand is high.  

 Fuel delivery & storage   
Wood chip can be delivered from a tipping vehicle or trailer into a Mus-max fuel blower 
(this is a high speed auger and powerful blower fan). Chip blown through a delivery tube is 
centrally deposited over the swept area of the spring agitators. As the spring agitators 
revolve, chip is swept into the auger (which looks very like an Archimedes screw). When the 
boiler is required to produce heat, the auger turns and delivers chip to the burning head of 
the boiler. The quantity of chip delivered into the combustion chamber directly relates to 
the amount of heat being called for by the college building.  
 
System interface and distribution  
Space heating is via radiators in the existing building and under floor heating pipe work in 
the newer extension. Primary heated water from the wood fuel system is delivered to the 
ŎƻƭƭŜƎŜΩǎ ŜȄƛǎǘƛƴƎ ǎȅǎǘŜƳ ǘƘǊƻǳƎƘ ƛƴǎǳƭŀǘŜŘ ǳƴŘŜǊƎǊƻǳƴŘ Ŧƭƻǿ ŀƴŘ ǊŜǘǳǊƴ pipes. Operational 
sequencing gives priority to the biomass boiler and hence is the first stage of heating to the 
building. The oil fired boilers are only activated at times when the biomass boiler cannot 
meet the total heating demand of the college. Sequence controls monitor the main system 
flow & return temperature and determine the number of boilers, i.e. wood fuel and/or oil 



required to keep the system operating at the desired water temperature of 80oC flow and 
70oC return. 
 
Development and Planning stages 
 
Familiarisation 
The first stage in the project development involved appointing team of stakeholders who 
examined the pros and cons of wood fuel systems. Familiarisation and capacity was 
increased when Lochaber College staff and project managers visited two operating wood 
fuel systems in Lochgilphead, Argyll. Early conversations were also held with a local wood 
fuel supplier, Woodtherm Fuels. 
 
In order that budget costs and early designs could be determined, the project team 
requested a feasibility study from Harley Haddow, the appointed engineers for the 
mechanical service design of the new college extension. The study cost £8450.00 and an 
SCHRI grant to finance this was secured. 
 
Design considerations  
Both the mechanical and architectural designs for the system and energy centre building 
were appraised for costs, wood fuel reception/delivery and system component suitability.  
 
One of the primary considerations was wood fuel delivery. The normal practice locally was 
to deliver fuel by mechanically lifting m3 bags of fuel above a hopper and dropping fuel in 
through an aperture on the bottom of the bag. This was deemed to be unsafe and a barrier 
to other suppliers supplying wood fuel due to the expensive specialised lifting equipment 
required. The potential to build an underground storage silo was examined but ruled out 
because of the high water table. Therefore a Mus-max trough and blower delivery system 
was chosen, see below. This allowed tipped delivery for potential future/new suppliers, 
whilst allowing the existing supplier to supply using his existing bag delivery system. 
 
 

 
 

 
 
Tendering  

Mus-max trough and blower unit 
 



Following the feasibility and design stages, Lochaber College decided to progress with the 
project. A tendering process was undertaken and the on-site builders (Uist Builders) quoted 
for the construction of the energy centre. Three installers were invited to tender for the 
wood fuel installation.  Highland Wood Energy, a local company were chosen as the 
preferred installers of the wood fuel system and Uist builders were chosen to build the 
energy centre.  
 
Issues and Learning points 
 

 Client fully understands the operational issues and specialised fuel and delivery 
requirements associated with wood fuel. This mitigates the risk of system failure and 
ensures the system is suited to its environment and fit for purpose. 

  
 
Comment from representative of project group 
 
TƘŜ ǎȅǎǘŜƳ ƻǇŜǊŀǘƻǊ ŀƴŘ ŎƻƭƭŜƎŜ ŎŀƳǇǳǎ ǎǘŜǿŀǊŘ ƻǇŜǊŀǘŜǎ ǘƘŜ ǎȅǎǘŜƳ Ƙŀǎ ǎŀƛŘΥ άIt works 
really, really well and I would recommend this system for any other buildings of this type, 
ŀƴŘ ƛǘǎ ǎŀǾƛƴƎ ǳǎ ƭƻǘǎ ƻŦ ƳƻƴŜȅέ (Phillip Clift Nov 08). 
 



 
Costs/sources of funding 
 

Breakdown of work ς Lochaber college Costs 

Biomass boiler costs  £29,083 

MUS-MAX woodchip blower unit  £10,250 

Installation and commission  -  £5,429 

Extended warranty (3 years) -  £6,000 

Biomass fuel store, heating pipe work, pumps and 
pressurisation equipment, electrical wiring and controls, 
ventilation £18,738 

Fuel and equipment store  £22,800 

Biomass plant room  £22,800 

Contractors fees (boiler specialist cost)  £16,975 

Contractors  fees (Heating sub contractor cost) £3,720 

Contractors fees (Builders work cost)  £14,985 

Total  costs for biomass installation  £150,779 

 
 

Funding sources ς Lochaber college Amount 

Lochaber Enterprise  £30,155 

Lochaber College original heating  allocation £10,000 

Lochaber College bank finance £20,177 

SCHRI  £90,467 

Total costs £150,779 

 
It is not unusual for projects of this scale to incur increases in cost; however this project 
came in on budget with no contingency fees or increased costs. 
 
Actual Performance 
 
The system has been operational since November 2006 and in that time has had only two 
days down time due to wet fuel.  To avoid as much oil use as possible, the system operates 
at full capacity.   
 
Ultimately, the Mus-max was chosen as the preferred delivery mechanism and although it is 
a noisy, slow delivery, it is effective. In the two years since commissioning of the system, 
delivery is now made by blown chip delivery. Again this is specialised, however, the Mus-
max remains in situ to enable other potential suppliers to deliver. 

 
Project contact: 
Mr Philip Clift, Campus Steward, Lochaber College, An Aird, Fort William,  PH33 6AN 
T: 01397 874000 E: Philip.clift@lochaber.uhi.ac.uk 

Case Study  9: Coach House Trust, Balmore ς Biomass: wood chip 
 

mailto:Philip.clift@lochaber.uhi.ac.uk


Case Study Supplied by EST 

 
Information points 
 

Renewable Device   Biomass boiler ς Wood chip 
Rated Output    60kW 
Manufacturer    VETO 
Installer    Highland Wood Energy 
Project Cost    £18,612 
Relevant section in toolkit  3.4.2 
 
Project Overview and Nature of Group  
 
The Coach House Trust (CHT) is a registered Scottish charity and was set up in 1998. The 
Trust has become a recognised major innovative organization in the field of mental health 
and environmental and social justice. CHT provides occupational, educational and 
employment opportunities and seeks to help individuals discover their talents through 
offering a wide range of workshops. 
 
Balmore industrial estate houses three of workshops, CHT wanted to install a biomass 
heating system to heat these three units. The three main aims were:  
 

 generate energy in the form of heat from a renewable source 

 to reduce our energy/heating costs 

 to reduce environmental impacts by using carbon neutral materials 

 to promote the use of renewable energy through education and demonstrations 
 
CHT has also taken on the management of a short rotation coppice site planted twelve years 
ago, products from which will be used for fuelling the boiler. 
 

 
Development and Planning Stages  
 
CHT decided to look at its energy use in order to reduce its environmental impact and at the 
same time reduce their energy bills. After looking into various options it was decided that a 
biomass heating system would be the most suitable. The Trust contacted their local SCHRI 
development officer through the Energy Efficiency Advice Centre. After consulting with the 
development officer, CHT got three competitive quotes from accredited biomass installers. 
The Trust decided to go with Highland Wood Energy who proved to be most competitive 
and helpful company contacted. After consultation with Highland Wood Energy, it was 
decide to go with a 60kW Veto stoker boiler. In addition to the SCHRI grant, CHT used £8406 
ƻŦ ²ŀǎǘŜ aŀƴŀƎŜƳŜƴǘ LƴƴƻǾŀǘƛƻƴ CǳƴŘ ό²aLCύ ƳƻƴƛŜǎ ŀƭƻƴƎ ǿƛǘƘ ϻмулл ƻŦ /I¢Ωǎ ƳƻƴƛŜǎ 
as match funding 
 

Issues and Learning Points 
 



The Trust would recommend that any group wishing to install a biomass heating system 
looks into the availability of wood chip. CHT has learned there are sources of wood chip 
available but have been informed that this can be unreliable. The Trust is in a fortunate 
position to be able to supply its own chips and is now looking into becoming a supplier to 
other installed systems to improve the reliability of using biomass heating systems. 
 
The installation went well and was carried out in two days with a further day for 
commissioning. The installation will provide approximately 123557 kwh/yr of heat which 
will achieve carbon reductions per year of approximately 23475.83kg CO2 based on current 
use of natural gas fired warm air blowers. 

Cost / sources of funding 
 
The total cost of the project was £18,612 
 

Funding  Sources ς  Amount 

Waste Management Innovation Fund £8,406 

Coach House Trust £1,800 

SCHRI £8,406 

Total £18,612 

 
 

Project Contact  
 

Neil Phillips 
Strathclyde and Central EEAC 
1212 Edinburgh Road 
Glasgow G33 4EJ 
T: 0141 552 0799 
E: neil_phillips@thewisegroup.co.uk 
 

mailto:neil_phillips@thewisegroup.co.uk


Case Study 10: Castlehill Heritage Centre, Castletown ς Biomass: 
logs 

 

Case study provided by CES 

 
Information points 
 
Renewable device  Biomass log boiler 
Rated Output   48kW 
Manufacturer   Baxi 
Project Cost   £16,687 
Relevant section in Toolkit 3.4.3 

 

 

Project Description and nature of group 
 
The Castlehill Heritage Centre is located within renovated farm buildings immediately 
adjacent to the cutting yard and quarry of the old Caithness flagstone workings in the parish 
of Olrig, Caithness on the very north Coast of Scotland. The building now serves as an 
operational centre for the Castletown Heritage Society, Dunnet Forest Trust and North 
Highland Wood Turners Association.   
 
Castlehill Heritage Society is a community heritage group in Caithness specialising in local 
heritage, archaeology and archive material from the North Coast. They are an open 
membership group who secured a long term lease for an old byre at Castlehill for which 
they have raised significant funding to renovate and provide a modern and well equipped 
archive and visitor centre. The group is made up of volunteers. Legally it is a constituted 
voluntary group with charitable objects dedicated to preserve the character, history and 
traditions of the village of Castletown and the Parish of Olrig.  

Log boiler, Castlehill Heritage centre, Castletown 



How it works  
 
The Baxi 48kW Solo-Innova 50 Log Boiler, burns wood fuel in the form of logs providing heat 
to a 3000 litre Akvaterm accumulator tank. The accumulator tank is a large body of water 
which acts as a heat store for the heating system. Once the accumulator tank reaches the 
required temperature the boiler can be shut down and the heat stored inside the 
accumulator is then used to provide domestic hot water and heating for the buildings under 
floor heating system.   
 
The system is controlled by a Laddomat 21 tank charging unit which enables the boiler to 
rapidly achieve its operating temperature. When the temperature in the accumulator tank 
ŘǊƻǇǎ ōŜƭƻǿ ŀ ŎǊƛǘƛŎŀƭ ƭŜǾŜƭΣ ƭƻƎǎ ŀǊŜ ƭƻŀŘŜŘ ƛƴǘƻ ǘƘŜ ōƻƛƭŜǊ ǘƻ ƘŀǾŜ ŀƴƻǘƘŜǊ ΨōǳǊƴΩ ǘƻ ŎƘŀǊƎŜ 
up the accumulator. The flexibility of this accumulator system allows the group to fire the 
boiler only once every few days depending on the weather conditions and usage of the 
building. 

 

 

 
 
The under floor heating system uses the heat capacity in the floor as another heat store.  
Pipes circulating hot water are laid in a sand screed on top of insulation to prevent heat loss 
to the sub floor foundations.  Caithness Flagstones are laid on top of this for the floor 
surface. The under floor heating system is zoned into four areas allowing independent 
control of heat requirements in different areas of the building. 
 
The fuel logs are sourced from Dunnet Forest, a local community run woodland.  They must 
not exceed 500mm in length. The Dunnet Forest Trust, which manages the woodland, 
operates a wood fuel enterprise providing seasoned fire wood from their plantation forest. 
Due to the local nature of the fuel source, the group are able to minimise transport costs 
and carbon fuel miles while actively supporting another local community group enterprise.  

Development and planning stages 
 
Familiarisation 

General layout of Log boiler 
 



Castletown Heritage Society secured the bare shell of the old farm buildings in 2004. The 
group made a very early decision that every effort should be made to adopt a sustainable 
approach to the development and operation of Castlehill Heritage Centre. In doing so they 
wanted to maximise use of renewable energy sources available to them. They were keen to 
ensure that their heating system had a low carbon footprint and low running costs. They 
commissioned a local consultant who   researched different renewable heating technologies 
including ground source heating, photovoltaic cells, wind generation and solar thermal 
systems. The group decided that an accumulator tank, under floor heating and good 
insulation were essential baseline features for their system. 
 
Decision 
The group first explored the option of using a ground source heat pump for their primary 
heating source.  However the installation of horizontal sub-surface heat collection loops was 
not possible due to minimal soil cover and a rocky layer in the land surrounding the building. 
The alternative vertical bore holes for heat collection was discounted due to higher 
installation costs.  
 
The group then looked at wind energy but decided that this would be unreliable as a sole 
source of heat. This lead the group to consider biomass which they felt could be 
implemented quickly and seemed to be more suited to their budget. After looking at both 
wood chip and wood pellet options the group settled for a log burning system which they 
felt was a well proven technology and offered them the degree of automation they wanted.  
It also gave them the opportunity to enter into a symbiotic and socio-economic supply 
arrangement for fuel with the local community forest trust. 
 
Planning 
The group were keen to base the design for the system on a proven configuration with tried 
and tested components. They set about sourcing an experienced wood fuel system 
supplier/designer using the internet as a research tool and speaking to other groups 
including those that had been assisted by CES/HICEC about their experiences. The group 
were keen to find someone who would work with them to develop their requirements, 
design the system, supply the components and support the group to undertake the 
installation themselves. After extensive research the group chose Peter De La Haye 
Engineering who they felt had a good reputation in the industry. 

Issues and learning points 
 
This system has become the sole heating system in Castlehill inspirational community run 
and managed Heritage Centre in Castletown, Caithness. 

 Decision making process - The group were keen to take control of the project from 
the very start and make use of the skills and resources locally available to them.  

 Community Contribution and Capacity Building - The group used the skills of the 
members of the group and surrounding community for this project. This enabled the 
project to be locally managed and controlled whilst saving costs on the installation 
element by using local volunteers with engineering and other relative skills.   

 Fit for purpose - The group gave due consideration to the heating requirements for 
the building, what type of heat they would need, most suitable distribution system 



for their usage, how often the building would be used and what controls they 
needed.   

 Using tried and tested technology - The group steered away from novel ideas and 
wanted something that was reliable and proven to provide a consistent heat source. 
They comprehensively researched the suitability of those suitable technologies along 
with any likely running costs. 

 Looking to the future - The group specified that the accumulator tank was fitted with 
a solar heating coil to enable the future addition of a solar thermal system to 
contribute to domestic hot water. 

 
Comment from representative of a project group  
 
bŜƛƭ .ǳŎƘŀƴ ƻŦ /I/ ǎŀƛŘΣ άThe system was ordered by the group in March 2008.  11 weeks 
later the log boiler system and associated components were installed and commissioned, 1 
week under the estimated time. The actual installation took the group only 7 weeks. The 
help and support offered by HICEC, now Community Energy Scotland, was invaluable and 
knowing we had their backing we could just get on with the nuts and bolts of making the 
system workΦέ   

Cost / sources of funding 
 

Breakdown of work ς Castlehill Heritage Centre Costs 

Design and Commissioning , delivery, installation.  £4,867.50 

Baxi Log Boiler , Accumulator Tank, Plumbing items, 
energy meter and other associated components £10,302.65 

Contingency  £1,517.02 

Total £16,687.17 
 

Funding sources ς Castlehill Heritage Centre Amount 

SCHRI  £7,459.28 

Highland Council Landward Caithness Discretionary Fund £5,835.87 

Lochaber College bank finance £20,177 

Castletown Heritage Centre own contribution £3,392.02 

Total costs £16,687.17 

 

 

Actual performance 
  

The boiler system has been 100 % reliable since installation. In the first 27 weeks of use the 
system used 8.5m3 timber (approx £250) and produced 8443kWh of heat energy to the 
building. Over the same time period the system consumed 306kWh of electricity to power 
the boiler control system, three circulating pumps and under floor control panel at a cost of 



£40. The system requires firing every 2-3 days in the summer/autumn and once per day 
during winter. 
  
The group plan to enhance data logging capacity of the system to actively monitor 
performance through the introduction of an interactive, monitoring and display system 
(IDMS).  The group hope to include environmental monitoring of external conditions such as 
wind, temperature and solar incidence along with the addition of heat meters on the 
domestic hot water and heating circuits. 

Project contact  
Neil Buchanan 
Castletown Heritage Society 
neil@larel.co.uk 

mailto:neil@larel.co.uk


Case Study 11:  Shawbost Old School, Lewis ς Ground source heat 
pumps & Wind turbine 

Case study provided by CES 

Information points 
 

Renewable device  Ground Source Heat Pump & Wind Turbines 
Rated output   heat pump 58kW, each turbine 6kW 
Manufacturer   Thermia (heat pump), Proven (turbines) 

Project costs   £123,004 (heat pump only) 
Relevant sections in Toolkit 3.3,  3.5,  6.3  & 6.4 
 
Project Description and nature of group. 

Shawbost Old School on the west coast of Lewis was converted from an old primary school 
into a multi-purpose community centre incorporating a range of community and 
commercial benefits to the resident population. A professional design team was 
commissioned to carry out a feasibility study for the project and this was taken on by a local 
architect. Incorporated into the plan were renewable energy options, including a heat pump 
and two 6kW turbines.  

The borehole ground source heat pump was installed first with under floor heating being 
powered by the heat pump. Two Thermia Robust 28 heat pumps were chosen and 12 x 
125mm x 75m boreholes were drilled. The heat pump was designed to provide 100% of the 
space heating and the domestic hot water requirements. Although there are two heat 
pumps, one is more or less a back up to the first one. Two 6kW wind turbines were installed 
at a later date to offset the electricity used by the heat pump. 

How it works  
 
An explanation of how heat pumps operate is in the main body of this document, section 
3.5. 
 
Development and planning stages 
 
This project, due to its complication and size, took a number of years in the development 
stages. The steps taken included: 

- Hiring an architect to look at getting the best design, utilising sustainable energy 
design and renewable energy 

- Comparing other systems to ensure the best one for the group 
- Looking into the funding available for each aspect of the project 
- Getting contractors on board to give costs and facilitate the build 
- Looking forward to the idea that the two turbines would be installed in the future to 

offset the electricity used for the heat pump 
- Ensuring the building was up to building standards 
- Getting the boreholes drilled, the job being contracted to Raeburn drilling 



- Ensuring that, where possible, any follow up maintenance would be done by local 
contractors. 

- Connecting the borehole pipes to the heat pump 
- Guaranteeing a designated space for the heat pumps was designed into the build 

and this was kept safely in a locked storage room. 
- Gaining information regarding the workings of the pumps. 

Issues and learning points 
 

 Understanding/specifying requirements - With hindsight, the group feel that 
installing only one heat pump would have met most of their needs and resulted in an 
easier and cheaper system. It is essential to try and get a number of quotes and to 
compare the sizes which are stated in the quotes.  

 Energy Efficiency - The group insulated the building to current building standards 
prior to installation resulting in the heat pump working efficiently and reducing 
running costs. 

 Installer/community group liaison - With any new technology it can take a while to 
get used to the system, it is important that the heat pump supplier and installer 
conducts a training handover with the community groups and leaves a user-friendly 
manual. 

Cost / sources of funding 
 

Breakdown of Work ς Shawbost old school Cost 

Drilling boreholes and associated works £45,363 

Installation of under floor and associated 
works 

£27,380 

Provision of heat pump, 7001 hot water tank 
and associated works 

£33,390 

Additional fees for architects and 
consultants 

£8,775 

Contingency £8,096 

Total Cost ς Renewable element only £123,004 

 

Funding Sources ς Shawbost old school Amount 

ERDF £200,494 

Comhairle nan Eilean Siar (CnES) £97,266 

Community Fund £350,000 

SCHRI £66,798 

Western Isles Enterprise £70,973 

Community contribution £28,736 

Total cost of entire build (renewables 
included) 

£814,267 

Project Contact 
Neil MacLeod 



Shawbost Old School 
Shawbost 
Isle of Lewis 
HS2 9GB 01851 707821 

nmacleod@cne-siar.gov.uk  

mailto:nmacleod@cne-siar.gov.uk


Case study 12: Barra learning centre, Barra ς Air source heat pump 
 

Case study provided by CES 

 

Information points 

Renewable Device  Air Source Heat Pump 
Rated output   8.1kW 
Manufacturer Thermia Diplomat 8 heat pump with Thermia Aer 3 handling 

unit 
Project Costs   £22,621  
Relevant section  in Toolkit 3.5 

 
 

 

Project Description and nature of group.  

[Ŝǿǎ /ŀǎǘƭŜ /ƻƭƭŜƎŜΩǎ ό[//ύ [ŜŀǊƴƛƴƎ /ŜƴǘǊŜ ƛƴ .ŀǊǊŀ ǇǊƻǾƛŘŜǎ ŦǳǊǘƘŜǊ ŀƴŘ ƘƛƎƘŜǊ ŜŘǳŎŀǘƛƻƴ 
to the communities of Barra and Vatersay. It is a valuable asset to the population in Barra 
and enables people to study on the island. This brand new building was erected in 2005 and 
incorporated into the build was an air source heat pump to provide heating for the under 
floor system. This Air Source Heat Pump system (ASHP) was the first of its kind to be 
installed by a community in the Western Isles.  

How it works 

As described in section 3.5, a heat pump works to move heat from an outside source 
through a heat exchange system and provides heat to a building. In the Barra Learning 
centre the heat pump is attached to one of the external walls. Air source heat pumps work 
best in locations that do not have very low temperatures and Barra with its maritime 
climate has a relatively low annual temperature range with very few below freezing days.  
Further info on air source heat pumps is available; 
http://www.energysavingtrust.org.uk/Generate-your-own-energy/Types-of-renewables/Air-source-
heat-pumps   

Air source heat pump, Barra learning centre 

http://www.energysavingtrust.org.uk/Generate-your-own-energy/Types-of-renewables/Air-source-heat-pumps
http://www.energysavingtrust.org.uk/Generate-your-own-energy/Types-of-renewables/Air-source-heat-pumps


The Coefficient of Performance (COP) was calculated by the manufacturer to be around 3.8 
with an outside temperature of +7oC. The heat pump provides all of the space heating 
(16,000kWh) and the domestic hot water requirements of the centre. With a COP of 3.8, the 
annual input required to power the heat pump will be an average of 4,450kWh electricity 
which is provided by the mains grid through a green tariff. It is important for groups to 
remember that electricity is needed to power this system. 

Development and planning stages 
 
The ASHP was designed as part of the building, making it easier to fit than if it was being 
included retrospectively. The project development stages included: 

- Contacting funding bodies for advise on developing a renewable energy project 
- Estimating the projected energy loading of the building 
- Deciding on the ASHP unit, taking into account the type of heating, and the needs of 

the building and its users. 
- Obtaining three quotes from installers to install the ASHP 
- Ensuring that the funding package was in place and approved for the system before 

the quote was accepted 
- Approval date ς 30/08/04 
- Contacting the installer to enable them to install the unit, while working with the 

other contractors doing the remainder of the build 
- Installing monitoring equipment 
- Claiming grant for the different stages of the project by showing invoices and bank 

statements which prove that the work has been paid and the grant can then be 
released. 

- Project completed ς 16/03/05 
 

Issues and learning points 

 ¢ƘŜ /ht ǉǳƻǘŜŘ ŀōƻǾŜ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ƛǎ ŘŜŜƳŜŘ ǾŜǊȅ ƘƛƎƘ ǿƛǘƘ !{ItΩǎ ǳǎǳŀƭƭȅ 
quoted at having a COP of between 2 and 3. Groups should always enquire as to the 
accuracy of these claims to ensure they are getting an accurate representation of the 
system.  

 Connectivity to existing equipment ς in this project there was no actuators fitted on 
the manifolds and so there was nothing to connect the room thermostats to the 
heat pump. This is something that must be put in to allow the group to have control 
of the system. The group needed an electrician in to ensure a connection from the 
thermostats to the zones the heat pump controls. 

 Record keeping - Groups should keep copies of the under floor zones in a safe place 
where people can access it easily.  

Quote from the community  
 
άThe heat pumps have proved to be the right choice for our Community Centre despite some initial 
teething problems.  ¢ƘŜȅ ǇǊƻǾƛŘŜ ŀ ǎǘŜŀŘȅ ƘŜŀǘ ŀǘ ŀƭƭ ǘƛƳŜǎ ǎƻ ǘƘŜ ōǳƛƭŘƛƴƎ ŘƻŜǎƴΩǘ have to put up 
with temperature variations throughout the day.  Although adjustments do not take effect as quickly 
as you would want this is rarely a problem.  We have not had the huge increase in fuel bills faced by 



those using oil to provide their heating.  Through support from Community Energy Scotland we have 
recently had our heating system settings reviewed and been provided with more user friendly 
operating instructions.  One of the issues faced when we installed the system was the lack of local 
expertise however this is now changing.  The most important factor regarding hea tpumps is that 
they are set up correctly to provide the most efficient heat distribution within your building as 
incorrect settings can greatly increase your electricity use.  If your community group is considering 
installing heat pumps it is worth visiting other centres to see what they have done.  Community 
Energy Scotland will be able to signpost you in the right direction for the expert advice you need.έ 
Irene Donnelly 

Cost / sources of funding 
 

Breakdown of Works ς Barra learning centre Cost 

Electrical £1,310 

Installation of underfloor and associated works £6,555 

Provision of heat pump, 1051 hot water tank, 
air handling unit and associated works 

£12,156 

Additional plumbing for heat pump £2,600 

Total Cost £22,621 

 

Funding Sources ς Barra learning centre Amount 

ERDF £119,000 

Comhairle nan Eilean Siar (CnES) £70,000 

[//Ωǎ ƻǿƴ ŦǳƴŘƛƴƎ όCǳǊǘƘŜǊ 9ŘǳŎŀǘƛƻƴ CǳƴŘƛƴƎ 
Council  

£111,000 

Scottish Communities and Householders 
Renewable Initiative 

£15,621 

Total cost of entire build (renewables included) £315,621 

Project contact  
Irene M Donnelly, Co-ordinator, Lews Castle College ς Barra, Castlebay, Isle of Barra 
HS9 5XD 
Tel 01851 770600 Fax 01851 770601 
Irene.Donnelly@lews.uhi.ac.uk  

mailto:Irene.Donnelly@lews.uhi.ac.uk


Case Study 13: Glenshellach District Heating System, Oban ς District 
heating scheme ς Biomass: wood chip 

 
Case study provided by CES 

 

Information points 
 
Renewable device  District heating scheme, biomass woodchip boiler 
Rated output   650kW 
Manufacturer   Danstoker 
Main Installer   Vital Energi 
Project Cost   £635,000 
Relevant section in Toolkit 3.4 & all section 4 

 

 
 

 

 

 

 

 

Project Description and Nature of group 

Glenshellach District Heating Scheme serves a new social housing development 
(Glenshellach Housing Phases 2 and 3) which comprises 89 domestic properties.  These are 
villas, semi-detached two-storey houses and flats (four-in-a-block type).  All the homes 
include energy efficiency measures and sustainable features such as local timber and sun 
porches.  Properties are placed within the site to maximise solar gain.  They are heated by a 
single 650kW woodchip boiler. 

Oban is a west coast ferry port and tourist centre with a population of 8,500.   The town has 
a high rainfall (over 1,400mm per annum), restricted hours of sunshine and an average 
temperature range of between 1-17oC.  Argyll has a high level of forest cover and wood 
production.  Oban has a history of housing pressure and suffered from a shortage of land for 
housing and industrial development due to topographic planning and ownership issues.  
Highlands and Islands Enterprise opened up a new area close to the town by the provision 
of a spine road through a previously undeveloped glen. Glenshellach (the glen of the 

 

Glenshellach district 
heating scheme 



willows) is now the site for a district general hospital, industrial units and parcels of land 
have been sold for social and speculative private housing developments.   

Glenshellach has challenging ground condition issues including rock, peat and drainage.  The 
valley sides are steep. Temperature inversion and long periods of shadow affect ambient 
temperatures, especially in winter. 

 

 

 

 

 

 

 

 

 
 
 
 
West Highland Housing Association is a registered Scottish charity. The Association has an 
enviable record as a local responsive social housing provider.  It now has a total of 759 
ƭŜǘǘƛƴƎ ǇǊƻǇŜǊǘƛŜǎΦ  ¢ƘŜ !ǎǎƻŎƛŀǘƛƻƴΩǎ Ƴŀƛƴ ŀƛƳ ƛǎ ά To provide high quality, well maintained, 
affordable housing, to meet local needs and to assist in supporting fragile communities 
within our area."  Glenshellach Housing Development (phases 2 and 3) provided WHHA 
with the opportunity to increase its stock of quality new-built homes on a completely 
undeveloped site.  The Association wanted their new development to address fuel poverty - 
widespread amongst householders in older properties in Oban. 
 
In deciding how these homes were to be heated, WHHA had to consider the options.  Parts 
of Oban are served by an independent isolated town gas network supplied by road tankers 
delivering liquefied natural gas (LNG) to a gasification plant in the town.  This network does 
not extend to Glenshellach.   
 
Electric storage heating has been costly and problematic for some other properties and 
independent oil boilers for each property would require numerous tanks.  Some tenants 
could have found budgeting for oil deliveries problematic.  Solid fuel was inefficient and not 
ideal for prospective tenants of all abilities. 

 
How it works 

Home styles and areas of shadow, with sun porches for solar gain in Glenshellach 

 



 
A district heating scheme like Glenshellach has three main characteristics.   
 

- a single central boiler which heats water to a high temperature   
- a district heating ring main pipe, which carries the hot water pumped from a central 

boiler house and runs round all the properties, then returns the cooler water to the 
boiler-house to be heated again 

- individual properties which draw the heat they need from the ring main via small 
heat exchangers  

 
Because of the nature of the Oban site where a substantial number of homes are clustered 
together, a district heating system was an option for this development.  

At Glenshellach, a hopper of woodchips feeds a woodchip boiler in a boiler-house close to 
the homes.  Pumps circulate the water into two separate ring main loops (east and west).  
Each property has a heat exchanger, which takes heat from the ring main and transfers it for 
use in the home.  Hot water from the system heats under floor pipes in the ground floor and 
radiators in the upper floor of each property and also domestic hot water tanks.  

Tenants buy heat by using a smart card and a heat meter.  The card can be topped-up by a 
payment at the local petrol station (like a mobile phone card or electricity card).  The card is 
inserted in the domestic meter which allows heat to flow to the limit of the credit 
purchased.  A motorised valve closes down the heat supply when credit is exhausted. 

Development and planning  

Familiarisation 
¢Ƙƛǎ ǿŀǎ ²Ŝǎǘ IƛƎƘƭŀƴŘ IƻǳǎƛƴƎ !ǎǎƻŎƛŀǘƛƻƴΩǎ ŦƛǊǎǘ ŘƛǎǘǊƛŎǘ ƘŜŀǘƛƴƎ ǎŎƘŜƳŜΦ  ¢ƘŜ .ƻŀǊŘ ŀƴŘ 
officers of the association had to be confident that the technology proposed would meet 
their requirements of an effective heating system which provided their tenants with 
affordable warmth.  Officers visited other wood fuel installations including the Whitegates 
District Heating Scheme and other wood boilers including simple VETO boilers and the 
¢ŀƭōƻǘǘ ǿƻƻŘ ōƻƛƭŜǊ ŀǘ LY9!Ωǎ ŦǳǊƴƛǘǳǊŜ ǎǘƻǊŜ ƛƴ .ǊŀŜƘŜŀŘΣ DƭŀǎƎƻǿΦ 

Decision 
The difficulties of other fuels and the overall ethos of the development drove the desire to 
use locally available wood fuel.  Other elements within the new build (such as maximising 
solar gain, local timber cladding and high levels of insulation) would be mirrored by a 
heating system using renewable energy.  The availability of grant funding and support was 
important.  In addition, the increasing competition for Communities Scotland funds based 
on innovation and sustainability were important factors. 
 
 
 
Planning 
The various building professionals involved in design, project management and construction 
needed to gain suitable knowledge for this innovative scheme. New suppliers for the 



elements therein were also required.  As a new build scheme on an area released and zoned 
for housing, there were no major issues as regards planning consents.  Low emissions from 
the boiler had to be guaranteed because the boiler house and low chimney is located within 
the cluster of homes.  

 

 

 

 
 
 
 
 
 
 
 
 
 
Funding 
The overall unit cost of the homes was high.  This was due to many factors, such as site and 
location and the district heating system. This reflected the quality of the homes and their 
high environmental credentials.  Housing Associations were require to raise funds for capital 
projects from government and non-ƎƻǾŜǊƴƳŜƴǘ ǎƻǳǊŎŜǎΦ  ²Ƙƛƭǎǘ ǘƘŜ ΨŎƻǎǘ ǇŜǊ ǳƴƛǘΩ 
exceeded norms set by Communities Scotland, additional support was forthcoming. 

 
Issues and learning points 

The implementation of this district heating scheme met a number of set-backs. 

 Boiler Manufacturer / Installer / Operator - The initial choice of these service 
providers was frustrated by insolvency and business problems.  These were 
overcome and there are now great advantages due to the fact that a single business 
is responsible for design, build and operation, including remote surveillance.  This 
avoids issues of argument or blame as regards performance.  Open-book accounting 
now operates between the operator of the system and the housing association.  

 Boiler size - A large boiler (650kW), suitable for the planned load from 90 (actually 
89) homes (phase 2 and 3) had to be purchased and installed to serve phase 2 alone, 
even although funding to build the houses in phase 3 was not yet secured.  The 
operation of the boiler for the lower load was problematic.  Even with all 89 homes 
connected, the energy efficiency of the properties means that heat sales are low.  
This is a benefit to tenants, however, the system would work better, and earn more, 
if more heat was sold.  Spare capacity in the boiler remains, and a hot water feed to 
the hospital is now being investigated (500 metres distant). 

 

Glenshellach DHS, Boiler 
House 

Note blue fuel store and oil 
tank for back-up boiler (to 

right of boiler house)                                                 
The wood fuel boiler is in 

operation in this photograph, 
without visible emissions.   

                                              
Phase 3 Homes are visible, 

above the level of the boiler 
house 

 



 Woodfuel Supply Chain - The initial suppliers of woodfuel provided an inferior 
product and had reliability of supply issues.  The variability of quality was a problem 
for the boiler technology.  Wet fuel increased smoke, oiling and steam production, 
which was inefficient and required expensive remedial work.  The boiler is now 
supplied by quality drier woodchip from the Isle of Mull, which is delivered as a 
return load from the island by a building materials lorry.  The woodfuel store is not 
ideal for this type of delivery. 

 ¢ŜƴŀƴǘǎΩ ¢ƻǇ-Up Cards, Systems and Education - Card and card readers and a shop 
trading for long hours each day close-by where payment cards can be topped up are 
all essential if tenants are to buy heat easily and use the system.  This system avoids 
tenants running up debt as small amounts of heat can be bought.  Tenants also 
require a visit to show how the system works.  Whilst not complex, the Domestic 
Control Module and conventional water and heating time-clocks must be operated 
correctly to maximise tenant benefit. 

 

 

 

 

 

 

 
 
 
 
 
Quote from the Community 
 
Work commenced in June 2004 and was completed in February 2007. Throughout the 
project, West Highland Housing Association has been chaired by Kenneth MacColl.  Mr 
MacColl comments that Glenshellach homes have been a great success with tenants, and 
ƳŜŜǘ ǘƘŜ !ǎǎƻŎƛŀǘƛƻƴΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ ǇǊƻǾƛŘŜ ǉǳŀƭƛǘȅ ŀŎŎƻƳƳƻŘŀǘƛƻƴ ŀƴŘ ŀŦŦƻǊŘŀōƭŜ 
warmth.  In the WHHA 2007/8 annual report a home is pictured with a tenant and the quote 
άL ŀƳ ŀōǎƻƭǳǘŜƭȅ ǘƘǊƛƭƭŜŘ ǿƛǘƘ Ƴȅ ƴŜǿ ƘƻƳŜΣ ƛǘ ƛǎ ŦŀƴǘŀǎǘƛŎ ŀƴŘ L ŎƻǳƭŘƴΩǘ ǿƛǎƘ ŦƻǊ ƳƻǊŜ ŦƻǊ 
ƳȅǎŜƭŦ ŀƴŘ Ƴȅ ŦŀƳƛƭȅΦέ  Happy New Tenant - Rhuvaal Road, Oban.  This comment relates to 
the whole package ς the design of the house as well as its heating system.  The low cost of 
heat is an attractive element of this.  In November 2008, the cost of heat pre-purchased by 
top up card by the tenant was increased from 4.4p per kWh of heat to 6.5p per kWh.  There 
are no standing charges or peak-rate tariff. 

Costs / Sources of Funding 

 

Glenshellach DHS, Individual house Set-up 
Note Domestic Credit Module (DCM) with Smart card inserted                                                    
A conventional time clock controls space heating and water  

 



This project was a new-build housing development on a Greenfield site.  West Highland 
Housing Association needed to acquire the land and propose a project which addressed 
housing needs.  It also needed to attract funding from private sector and government 
sources (Communities Scotland).  Communities Scotland concerns included the high cost per 
home, due to the site and the additional cost of a District heating System ς over the cost of 
individual boilers or electric heating was a factor which required justification. 

Establishing the overall cost of the system, or the marginal cost of a gas or oil district 
ƘŜŀǘƛƴƎ ǎȅǎǘŜƳ ƻǾŜǊ ŀ ƳƻǊŜ ΨŎƻƴǾŜƴǘƛƻƴŀƭΩ ǎȅǎǘŜƳΣ ƻǊ ŀ ōƛƻƳŀǎǎ ŘƛǎǘǊƛŎǘ ƘŜŀǘƛƴƎ ǎȅǎǘŜƳ ƛǎ 
problematic.  A cost - benefit analysis model is helpful. 

 

Fuel / System Installation 
Costs 

Negative Attributes Positive attributes 

Electric Storage in 
homes 

A  - Lowest - Highest running costs, 
poorer sustainability.    
More fuel poverty exposure 

Traditional 
technology 

LPG / oil boilers in 
homes 

B - Slightly 
Higher 

Lots of tanks,  high tenant 
costs,  inflexible charging 
regimes, poor sustainability 

Traditional 
Technology 

LPG / oil District 
Heating 

C - Higher (ring 
main) 

High cost fuel, volatile price, 
poor sustainability, 
innovation risk 

 

Woodfuel District 
Heating 

D - Higher 
(wood boiler 
and backup) 

Innovation risk Local fuel and  jobs 
Sustainable 
affordable warmth 

For West Highland Housing Association, this model was applied to other elements within 
the new build.  For example, aluminium gutters and downpipes were fitted at extra cost, 
however, these do not require to be painted, do not rust like steel or iron pipes, and unlike 
plastic pipes are not susceptible to recreational damage or deterioration by sunlight.  The 
higher capital cost for this fully recyclable material is outweighed by the whole life-cycle 
cost benefit analysis.  The availability of capital grants ς where additional investment has 
the effect of reducing future revenue expenditure is also an attraction for some registered 
social landlords. 

In saying this, the contract value for the installation of the heating system at Glenshellach 
paid to the main installer, Vital Energi, was £635,000.  This equates to £7,140 per dwelling. 
WHHA had additional management costs and professional fees costs relating to the overall 
design.  Additional costs relating to the underfloor pipe systems in the ground floor 
properties could also be added, although this method of heat emission could equally have 
been required by other heating solutions. 

The overall costs of the build, including site purchase, site preparation and the erection of 
ǘƘŜ ŘǿŜƭƭƛƴƎǎ ǿŀǎ ŦǳƴŘŜŘ ŦǊƻƳ /ƻƳƳǳƴƛǘƛŜǎ {ŎƻǘƭŀƴŘΣ ²Ŝǎǘ IƛƎƘƭŀƴŘ IƻǳǎƛƴƎ !ǎǎƻŎƛŀǘƛƻƴΩǎ 
own resources and commercial bank lending, the Dunfermline Building Society and grant 
from Fresh Futures (Lottery) and the Scottish Community and Householders Initiative. 



Actual Performance 

Initial performance was problematic, due to the issues above, principally, the supply of wet 
and inconsistent fuel and the low load on the boiler caused by the phased development.  
The system is fitted with a back-up oil boiler which was used extensively and during a repair 
period when the wood boiler tubes were attended to. 

Since a reliable supply of drier woodchips has been sourced, operation has improved, 
however, the boiler would work better with a greater constant load, and the suggested 
extension to serve the hospital would improve efficiency, increase output and revenue. 



 

Case Study 14: The Creed Waste Management Facility, Isle of Lewis 
ς Anaerobic digestion 
 
Information points 
 
Renewable device  Anaerobic Digestion 
Relevant section in Toolkit 4.4.2 
 
Project Description and nature of group.  
 
The Creed Anaerobic Digestor Plant on the Isle of Lewis is owned and run by Comhairle nan 
Eilean Siar (Western Isles Council), providing a integrated waste management facility for the 
islands chain. Work was awarded in early July 05 for the integrated facility based in the 
Creed Business Park on the outskirts of Stornoway. A further development in Uist at Market 
Stance was also advanced to provide Waste Transfer facilities for the Uists and Barra. 

¢ƘŜ ǘǿƻ ƛƴǘŜƎǊŀǘŜŘ ǿŀǎǘŜ ƳŀƴŀƎŜƳŜƴǘ ŦŀŎƛƭƛǘƛŜǎ ŀŎǘ ŀǎ ǘƘŜ Ƙǳō ŦƻǊ ǘƘŜ /ƻǳƴŎƛƭΩǎ ƳǳƴƛŎƛǇŀƭ 
waste management service delivery, allowing it to not only to meet but exceed the 
challenging targets for recycling and landfill diversion that have been set by the Scottish 
Executive. It also ensures that the Western Isles is able to play its part in helping Scotland 
meet the requirements of the European Landfill Directive. 

At present the Integrated Waste Management Facility processes waste from the northern 
isles (Lewis & Harris) and the southern isles (the Uists, Benbecula & Barra) as follows: 

 Organic waste from both the northern isles and the southern isles; 

 Residual (or black bag) waste from the northern isles only.  Residual waste from the 
southern isles is sent to landfill directly because of the limitations imposed by the in-
vessel composter issues. 

How it works 

Residual waste is mechanically screened, firstly to separate out metals for recycling, but 
primarily to produce an organic-rich fraction. This is then treated in a series of HotRot 
composting vessels to produce a low-grade soil conditioner for use in landfill restoration. 
Both the AD and the In-Vessel composting system are fully compliant with the animal by-
products regulations. 

The main waste treatment facility was the first plant in the UK to incorporate anaerobic 
digestion of source-separated biowaste (food, paper and garden waste) on a commercial 
scale. The Linde dry-digestion technology lies at the heart of the process. The biogas 
produced is used to generate up to substantial electrical power annually for export to the 
local network, whilst the solid digestate is matured to produce high-quality compost for 
local use. The facility also houses the recycling of glass and baling of plastics and crushing of 
cans.  



Additionally, there is an in-vessel aerobic composting process on site which reduces and 
stabilises some of the residual waste prior to being used as a lower grade soil improver 
product in landfill restoration.   The plant currently employs twelve people directly and a 
number indirectly.  It also hosts the CNES Waste Aware team.  

The biogas powered CHP unit will provide electrical power and heat for the whole facility 
yielding a net surplus of electricity.  A complementary Hydrogen Project, H2SEED, will sit 
alongside this utilising the space capacity and provide the initial infrastructure for the 
Hydrogen developments.  There are also possibly three wind turbines to be co-located at 
Creed, the power from which could also be utilised to generate Hydrogen.  The biogas 
engine has been recently commissioned and the electrical energy produced is metered to 
benefit not only from unit sale of electricity but also the Renewable Obligation Certificates 
(ROCs) value of the energy produced.   

Performance data indicated that electrical energy produced by the bio-gas engine over the 
period November 07 to April 08 was 23,909kWh and the heat energy was 35,863kWh. Of 
this electrical energy 11,240kWh was exported to the grid and the remaining 12,669kWh 
was consumed internally.  Over the same six month period the energy imported from the 
grid was 258,420kWh making the total energy consumed 271,089kWh. 

Development stages 

In March 2005, following competitive tender, Earth Tech were awarded the contract by 
Comhairle nan Eilean Siar (CnES) to design and build two integrated waste management 
facilities. 
 
The commissioning of the Integrated Waste Management Facility began in October 2006 
(approximately).  As part of this process the biogas engine was commissioned on May 23rd 
2007.  There is an ongoing programme of public education to promote source segregation of 
organic material and to maximise organic material recovery.  As a consequence the 
anaerobic digester is not operating at its potential and certainly not at full (design) capacity 
as yet. 

Issues and learning points 

Since the facility opened, significant technical difficulties with the in-vessel composters have 
prevented their effective use.   Indeed, since December 2007 this equipment has been taken 
out of commission pending resolution of the technical issues.  During periods when the in-
vessel composters have not been operational the residual waste stream has been diverted 
to landfill directly without undergoing processing.   

 

Actual performance  

The total quantity of waste handled at the Integrated Waste Management Facility is:  



 Organic stream ς 3281 tonnes between Jan-Dec 2007. 740 tonnes for quarter 1 of 
2008. 

 Residual stream ς 6675 tonnes between Jan-Dec 2007. 1636 tonnes for quarter 1 of 
2008.  [Note: this does not include the southern isle residual waste.] 

 
Organic Stream 
January - December 2007 - 1501 tonnes of the organic stream was rejected as oversize and 
sent to landfill.  The remaining 1780 tonnes (a calculated quantity rather than a measured 
quantity) was input to the anaerobic digester.   
January - March 2008 - 398 tonnes was rejected and landfilled. The remaining 342 tonnes 
was input to the anaerobic digester. 
 
The anaerobic digester produced 616 tonnes of dry digestate between March and 
December 2007 - the amount of dry solids was too low for input to the dewatering plant in 
January & February 2007.  In the first quarter of 2008, 221 tonnes were produced.  The 
amount of liquid digestate is not recorded.  At present, liquid digestate is sent to drain 
although small quantities are diverted, occasionally, as input to the anaerobic digester to 
improve the liquid content. 
 
Residual Stream 
January - December 2007 - 2248 tonnes of processed material was rejected as oversize and 
sent to landfill together with 2693 tonnes of unprocessed material sent directly to landfill.  
Thus a total of 4941 tonnes of residual waste was landfilled.  1767 tonnes of processed 
material was input to the in-vessel composters. 
 
Project contact  
Kenny John Macleod  
Comhairle nan Eilean Siar 
Sandwick Road 
Stornoway 
Isle of Lewis 
kjmacleod@cne-siar.gov.uk,  
01851 709352,  

 

mailto:kjmacleod@cne-siar.gov.uk


 

Case Study 15: Nunton Steadings, Benbecula ς Wind turbine 
 

Case study provided by CES 

 
Information points 
 
Renewable device:   Turbine 
Rated output:    6kW 
Manufacturer:    Proven Energy Ltd 
Installer    Element Engineering 
Total cost of project:   £32,353 
Cost of renewable elements:  £26,942 
Relevant sections in Toolkit  3.3,  5.3,  &  6.4 

 
 

                      

 
Project Description and nature of group.  
 
Uist Building Preservation Trust (UBPT) was set up in order to purchase and restore Nunton 
Steadings, a listed 18th Century farm Steadings in Benbecula. During the renovation as much 
of the original materials as possible were used in the restoration. Electric storage heaters 
with a total of capacity 35kW were installed as they were thought to be the most 
appropriate method of heating whilst maintaining integrity. The building is difficult to heat 
due to lack of insulation and therefore UBPT decided to install a wind turbine to provide 
more heat without increasing the energy costs. 
 
An energy audit of the building was carried out and recommendations of basic energy 
efficiency measures such as extra insulation and draft proofing were implemented. The 
wind turbine/heating configuration was assessed and priced by Element Engineering. It was 
realised that the turbine would not fully cover the heating demand but could provide a 
significant saving and a degree of background heat.  

 

How it works 

Nunton Steadings, 
Benbecula 



 
The 6kW system is an off-grid direct heating system which connects the turbine to three 
heaters on a separate circuit. The original storage heaters are still connected to the mains. A 
separate inverter/battery bank (UPS) was installed to act as backup in case of grid outage. 
 

Development and planning stages 
 
Uist Building Preservation Trust rented Nunton Steadings to another community group, the 
Southern Isles Amenity Trust (SIAT), which started the project on their behalf. 
 
Planning 
SIAT calculated the energy use of the building from previous bills in order to make their case 
for funding a turbine. They then contacted the crofter that has the lease of the land behind 
the building to ask for the use of the site for the turbine and started the process to get a 
servitude for that piece of land. 
 
SIAT wanted to ensure that the local community were happy with the project before 
proceeding and visited all the houses in the township to provide them with details on the 
turbine before submitting the planning application. The feedback from the township was 
favourable and the funding and planning applications were submitted. 
 
Delivery 
By the time Element Engineering installed the turbine Nunton Steadings had a new tenant 
who watched over the installation to ensure they understood the system and learnt as 
much as possible about it. The tenants were then able to give feedback to the installer on its 
performance. 

Issues and learning points 

 Consultation - It is very important to take neighbours into consideration when 
planning the project. Ensure they have the correct information on the project such 
ŀǎ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ŘŜǘŀƛƭǎ ƻƴ ƘŜƛƎƘǘ ŀƴŘ ƴƻƛǎŜ ŀƴŘ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ƪŜǇǘ ǳǇ ǘƻ ŘŀǘŜ 
with the project. This can help you find the most appropriate location for the turbine 
for all parties and gain community support for the project. 

 Energy efficiency - If your project concerns an old building it is important to consider 
what you can do to improve energy efficiency before you look into renewables. 
Berneray Community Association realised that if they did not improve the insulation 
in the hall a lot of the energy from the turbine would be lost and they would not get 
as much benefit from renewable energy. 

 Changing needs - As Nunton Steadings is rented out by UBPT the use of the building 
can vary as can the needs of the tenants. The turbine system at Nunton Steadings 
was designed to provide power during power-cuts to fit the needs of tenants at that 
time. The inverters and batteries installed to provide this service, reduce the 
efficiency of the system and therefore less heat is produced. The building is still very 
cold and therefore the system is going to be redesigned to improve the efficiency 



and improve the heating.  When working with the installer on the design of the 
system ensure that the long-term use of the building is taken into account. 

 Listed buildings - Nunton Steadings required special planning consent in order to 
make alterations to the building. This can prohibit energy efficiency works such as 
installing insulation. Nunton Steadings was built as a farm Steadings to house 
animals and it is therefore the building is not as fitting to its modern day use as 
offices and a community hall. Ensure any insulation installed is appropriate to the 
building and still allows airflow through the building. 

Quote from community  
 
Ψ¦.t¢ ƛǎ ƭƻƻƪƛƴƎ ŦƻǊǿŀǊŘ ǘƻ ƎŜǘǘƛƴƎ ǘƘŜ ǘǳǊōƛƴŜ ōŀŎƪ ǳǇ ŀƴŘ ǊǳƴƴƛƴƎ ŀƴŘ ŎƘŀƴƎƛƴƎ ǘƘŜ ǎȅǎǘŜƳ ǘƻ 
better address the energy needs of the buildiƴƎΦΩ 
Alasdair MacEachen, Director of Uist Building Preservation Trust. Nunton Steadings, Benbecula 
 

Cost / sources of funding 

 

Breakdown of Work ς Nunton Steadings Cost 

Insulation materials & labour £1,870 

6kW turbine & installation costs £26,942 

Legal fees (servitude) £600 

Contingency £2,941 

Total Cost £32,353 

 

Funding Cource ς Nunton Steadings Amount 

SCHRI (CES) £8,625 

Comhairle nan Eilean Siar (CnES) £8,625 

European Rural Development Fund (ERDF) £8,633 

Community Contribution £6,470 

Total Costs £32,353 

Actual performance 

The turbine has not reduced the energy bills for the building as hoped due to the increase in 
use of the building and therefore the increased requirement for heat. The batteries and 
inverter have also reduced the efficiency of the system and has been providing less heat to 
the building as hoped. The batteries did provide electricity to the building during power-cuts 
which allowed the occupants to keep the building running off-grid for short periods of time. 

Community contact  
George MacDonald, Nunton Steadings, Nunton, Benbecula, Western Isles, HS7 5LU 



Case Study 16: Pier Hydro Scheme, Eigg - Hydro 
 

Case study provided by CES 

 

Information points 
 
Renewable device  Micro hydro 
Rated output   6kW 
Manufacturer   Pelton style Platypus turbine 
Cost of Project   £21,720 
Relevant sections in Toolkit 5.3 &  6.4  
 
 

             
     

 
 
Project Description and nature of group.  

 
In 2003, the Isle of Eigg Heritage Trust installed a new 6kW hydro turbine to power An 
Laimhrig, their new Pier centre building. Since then, the system has been integrated into the 
ƴŜǿ ΨDǊŜŜƴ DǊƛŘΩΣ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ нллу ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴ ƻŦ 9ƛƎƎΦ ¢ƘŜ L9I¢ ƛǎ ŀ ǊŜƎƛǎǘŜǊŜŘ 
company (not for profit distributing) and a registered charity, and is made up of three 
members; ǘƘŜ 9ƛƎƎ wŜǎƛŘŜƴǘǎΩ !ǎǎƻŎƛŀǘƛƻƴΣ ǘƘŜ IƛƎƘƭŀƴŘ /ƻǳƴŎƛƭΣ ŀƴŘ ǘƘŜ {ŎƻǘǘƛǎƘ ²ƛƭŘƭƛŦŜ 
Trust. Each of these members appoints directors to the board of the trust. The Trust 
operates to promote sustainable development, poverty alleviation, conservation and 
improved infrastructure on the island. 
 
How it works  

 
The Pier hydro utilised some existing hydro infrastructure from a redundant scheme, and 
incorporates a small dam and reservoir, feeding into a 250m-long pipeline (penstock). This 
water then flows downhill over a drop of some 30m through the penstock into the 
powerhouse, where it turns a Pelton style Platypus 6kW turbine. This feeds electricity 
directly into the new Eigg grid. The system uses two different nozzles to increase velocity of 
flow into the turbine (one for summer and one for winter) to make the most efficient use of 
the seasonal flows. 

The turbine for Eigg pier hydro Water source for Eigg pier hydro 



 
Development stages 

 
Original Development  
The first scheme was designed and installed by Hugh Piggott, and had a 2kW output. This 
was connected solely to the Pier Centre and adjacent buildings. 
 
Redesign and Upgrade  
In 2003 the system was upgraded to a 6kW turbine with assistance from HICEC, the 
predecessor to CES. This was a relatively simple upgrade, involving changes to only the 
turbine and generator. 
 
Renovation and Connection  
In 2007/2008 the system was serviced and connected to the new island grid, as part of the 
Eigg Electrification scheme, also support by HICEC. 
 
Issues and learning points 
 

 Manufacturer location - Although the new turbine has worked fairly reliably, 
sourcing replacement parts from the Australian manufacturer has been more time-
consuming than with the previous system manufactured in Scotland. This is worth 
bearing in mind for future projects.  

 Seasonal flow - Changing the nozzles for the different seasonal flows is also complex, 
so it is worth making this as simple as possible during the design of the system if it is 
likely that there will be seasonal variances in flow.  

 
Quote from the project group 
 
άThe turbine worked very well over the period before the island grid ς it helped us a lot with 
the situation we were in. It is currently undergoing some maintenance before it can be 
connected to the island grid, but we are very happy with its performance overallΦέ 
 
Cost / sources of funding 
 
 

Breakdown of work ς Eigg pier hydro Cost 

7kW Hydro turbine and load control governor £4,882 

7kW dump load heaters for turbine shed £100 

Fittings for manifold and hoses £200 

1000W Battery chargers (unity power factor, switch mode 
type)x 3 £1,101 

2x 4.5kW 48 volt SW inverters £6,042 

50kWh battery (500 ah at 48V/1240Ah at 48V) £3,660 

300metres cable from turbine to generator shed (35mm2) £1,500 

Miscellaneous controls and wiring accessories £1,000 

SUB TOTAL £18,485 



 VAT  £3,235 

Scoraig Wind labour design & install £800 

Island labour £280 

Contingency 10% £2,280 

Total Project Cost £25,080 

 
 
 

      Funding source ς Eigg pier hydro Amount 

Lochaber Enterprise £6,270 

SCHRI  £13,810 

Highland Council  £5,000 

Total  £25,080 

 
Actual performance  
 
No performance data is available for the system, however, it has been reported that it has 
worked well and fairly consistently. The biggest limitation to the system is water flow; while 
the reservoir provides some storage, it has been found that it is best to run the system at a 
lower flow and lower power output than to run it at a higher output and quickly exhaust the 
water supplies. Consistency of power supply in this case is more important than level of 
output. 
 
Project Contact  
Maggie Fyffe,  
Isle of Eigg Heritage Trust,  
An Laimhrig,  
Eigg,  
PH24 4RL  
maggie@isleofeigg.net 
 
 
 
 
 
 
 
 
 
 

mailto:maggie@isleofeigg.net


Case study 17:  Electrification of Eigg, Isle of Eigg ς PV, Hydro & 
Wind turbines 

 
Case study provided by CES 

Information points 
 
Renewable device  Various ς PV array, micro hydro and wind turbines 
Designers/Installers  E connect Consulting and Scottish Hydro Contracting 
Relevant sections in Toolkit 5 
 
bƻǘŜΧ This case study is presented differently due to its unique nature. The explanation of the 

technologies involved has been covered in both the technologies section and various other case 
studies. The planning and development stages are very much tied up with the issues and learning 
points.  A breakdown of work costs is not possible without compromising confidentiality. 

 
Project Description and nature of group 
 
The composition of the Electrification Scheme makes it exceptional in both Scottish and UK 
terms. It is the first island electrical grid network in the British Islands that is being powered 
by an integrated mix of micro-scale renewable energy technologies.  
 
Initially, several options to provide power for the island were examined. These included a 
proposal to connect Eigg to the mainland. However, estimated costs of c. £4-5 million were 
deemed too expensive and the proposal was dismissed. In 2004 the design for the current 
scheme was chosen as the best option for Eigg. 
 
The island harnesses solar and kinetic energy by generating electricity using a mix of 
renewable technologies:  

 a new 10kW solar photovoltaic array  

 a new 100kW run-of-river hydro  

 wind power from four new 6kW wind turbines  

 ƛƴŎƭǳǎƛƻƴ ƻŦ ǘǿƻ ŜȄƛǎǘƛƴƎ сƪ² IȅŘǊƻΩǎΦ  
The new scheme also includes control system and a battery system that can yield 24 hours 
of stored renewable electricity. For back-up there are also two 80kW diesel generators. 
Estimates are that the scheme shall be 98% renewably powered.  
 

                       
 
 
 
 

10kW P.V array, Eigg 
electrification 

Hydro Dam, Eigg 
electrification 

Four 6kW Proven turbines, 
Eigg electrification 

 

 

 

 



Eigg Electrical Limited, a subsidiary of the Isle of Eigg Heritage Trust, operates the scheme. It 
is vital for its long-term operation that it is able to sustain itself financially. Before any 
funding was secured a business plan was formed to demonstrate that the financials of the 
scheme were sound. (See section on actual performance for further information on the 
business plan.) 
 
Maintenance of an island system is a significant issue and because of its isolated nature, it 
has been essential to employ and train Eigg residents as part-time operatives to cover day-
to-day (or when otherwise required) maintenance cover.  
 
Overall, benefits this scheme will include: 
 

- A reduction in the importation of polluting hydrocarbon fuels and resultant leakage 
of energy costs to the mainland. Much of the energy pound now stays on Eigg and is 
playing an important part in feeding back into the island and increasing sustainability 
and self-sufficiency; 

- A reduction in the Carbon/Ecological footprint of Eigg and its inhabitants; 
- An increase in living standards and quality of life for the Islanders; 
- Increased self-sufficiency; 
- Increased economic opportunity; 
- Increased skills and capacity of the Eigg workforce; 
- Increased capacity and expertise in project development;  
- Electrical energy security; 
- Potential to capitalise on and export expertise;  

 
Development and planning / Issues and learning points 
 
It was inevitable that a project of this scale would provide a substantial number of 
challenges for all the project stakeholders. A strong Eigg based project team backed by 
other committed stakeholders ensured that there was a determination to overcome 
obstacles and address challenges. These included: 
 

 Timing of design - A significant challenge for Eigg was to accurately establish capital 
costs early in the project. The only way to do this was to produce a costed design. At 
£100k the design costs were expensive, but without this, there was a risk that capital 
costs could return too expensive; thereby rendering the project unrealistic and 
unaffordable. This would have resulted in the loss of £100k of SCHRI funding. 
Although there was a risk, HICEC recognised that this was an important first step for 
the project and deemed that the need for timely project assistance outweighed the 
risk of loss. 

 Keeping within budgets - Following the design and early indications of funding it was 
imperative that the project costs were not allowed to escalate out with acceptable 
funding limits. The project team on Eigg took a strong hand with this challenge and 
worked very closely with the contractors to ensure cost overruns were avoided.  

 Funding - As can be seen from the later funding table and project costs there was a 
considerable challenge to raise the finance required. The Eigg project team, assisted 
by HICEC and HIE Lochaber worked hard making applications and lobbying other 



stakeholders for funding. This was no easy feat and demanded a great deal of time 
and effort.  

 Permissions - As with all projects, gaining permissions can be a problematic and 
difficult area to overcome. Consents were necessary from: SNH, SEPA, Historic 
Scotland, Highland Council planning, Highland Council roads dept, way leaves from 
local land holders and organisations. The Eigg project team took a practical and 
pragmatic approach to gaining these permissions. They engaged personally with 
agencies, inviting them to visit the various sites, to spend time exploring and 
discussing difficult areas of contention and showing a willingness to find practical 
and mutually acceptable solutions. This approach was successful and personal 
engagement and a willingness to co-operate and find solutions enabled all 
permissions to be gained without stalemate and lost time. 

 Energy Efficiency - In terms of achieving overall energy self-sufficiency, Eigg has 
made giant leaps and is more advanced than most of the rural communities in 
Scotland. However, the demand for heat energy still remains a challenge for Eigg and 
other similar communities. That said, this model for development and the type of 
scheme now operating successfully on Eigg offers great scope for replication in other 
off-grid communities worldwide. The Highlands and Islands Community Energy 
Company has worked closely with the community of Eigg on this project from the 
early stages and is now planning how to ensure that other communities can benefit 
ŦǊƻƳ 9ƛƎƎΩǎ ŜȄǇŜǊƛŜƴŎŜΦ  

 
The above examples illustrate a sample of some of the many challenges that the 
Electrification Project encountered. These were overcome through a diplomatic, prudent 
and pragmatic approach to project development, with skills and experience that can be 
transferred to other community renewable developments. 
 
Costs / sources of funding 
 
The final cost (including design & capital) for the project was c. £1,664 million. Funding was 
secured from a variety of sources as can be seen below. 
 

Funding source ς Eigg electrification Amount 

SCHRI £196,127 

ERDF £764,000 

Big Lottery Fund £250,000 

HIE Lochaber £313,000 

Energy Savings Trust £33,940 

IEHT & residents £92,761 

Highland Council £15,000 

Total project cost £1,664,828 

 
Actual Performance 
 
The Island of Eigg Electrification scheme is now commissioned and operational, with 100% 
take-up. All 37 households and 5 commercial properties on the island are connected and 
now have their very own supply of renewable electricity. The effect of the Electrification 



project on the Eigg community has been significant and in a number of ways is leading to 
greater self-sufficiency. 
 
The business plan for the scheme is based on income from electricity sales, ROC income, 
and a standing charge for metering equipment. At the moment electricity tariffs and 
standing charges (15p per kWh and 12p per day standing charge) are both higher than their 
mainland equivalents. These have been set to cover the costs of operation and maintenance 
of the system, with an amount accumulating over time to form a sinking fund for 
replacement components. The financial and cost regime structure should ensure that the 
system is now financially self-sufficient. 
 
Although the island has a continuous 24 hour electricity supply for the first time, it has still 
been necessary to adopt a cautious approach to the allocation of electricity supply. The 
potential threat of inappropriate use/abuse of supply by some customers could de-stabilise 
the balance and smooth operation of the system. To mitigate this threat, supplies have been 
capped at 5kW for domestic properties and 10kW for larger properties i.e. commercial and 
ƭƻŎŀƭ ŀǳǘƘƻǊƛǘȅΦ LŦ ǘƘŜǎŜ ƭƛƳƛǘǎ ŀǊŜ ŜȄŎŜŜŘŜŘ ǘƘŜƴ ƳŜǘŜǊǎ ǎƘŀƭƭ άƭƻŎƪ-ƻǳǘέ ŀƴŘ ǊŜǉǳƛǊŜ ǘƻ ōŜ 
reset, with customers incurring a penalty of £25.00. 
 
Every property on Eigg has been supplied with smart energy meters. These meters give 
constantly updated digital displays of current energy consumption. The use of smart meters 
and the capping of supply have engendered a culture of energy prudence amongst the 
islanders. They realise that electricity usage in their properties must be sensible and such 
ǘƘŀǘ ǘƘŜȅ Řƻ ƴƻǘ Ǌƛǎƪ ŀ άƭƻŎƪ-ƻǳǘέ ŀƴŘ ǇŜƴŀƭǘȅ ŎƘŀǊƎŜΦ ¢Ƙǳǎ ŦŀǊ, ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ ƴƻ άƭƻŎƪ-
ƻǳǘǎέ ƻǊ ǇŜƴŀƭǘƛŜǎΗ Lƴ Ƴŀƴȅ ǿŀȅǎΣ ǘƘŜǊŜŦƻǊŜΣ ǘƘŜ ǇŜƻǇƭŜ ƻŦ 9ƛƎƎ ŀǊŜ ǇƛƭƻǘƛƴƎ ŀƴ ŀǇǇǊƻŀŎƘ to 
energy consumption that has, potentially, much wider application. 
 
 



Case Study 18: Knoydart - Hydro  
Case study provided by CES 

 
Information points 
 
Renewable device  Hydro     
Rated output   280kW 
Manufacturer   Gilkes & Gordon 
Cost of project   £23,216 (monitoring equipment) 
Relevant sections in Toolkit 5.4,  6.3  &  6.4 
 
 
Project description and nature of the group 
 
The Knoydart Foundation was created through a community buyout in 1999.  It is a non-
profit distributing charity and Company limited by guarantee. 
 
Knoydart, although on the mainland, is accessible only by sea and to all intents and 
purposes is an island community.  It is not connected to the mainland grid. Electricity on 
Knoydart is supplied from their own 280kW hydro-electric scheme and diesel back-up 
generator and fed through a small local grid to most of the households and businesses on 
Knoydart. Operation of the hydro-scheme and electricity scheme is the responsibility of 
Knoydart Renewables who are a trading subsidiary of the Foundation. 
 
The hydro generator is a Gilkes & Gordon turbine, with a Pelton wheel and rated at 280kW. 
It is supplying power from Loch Bhromasaig which has a head of 274m with a maximum flow 
rate of 129 l/s. The distribution system is an 11kv 3-phase distribution system consisting of 
82 poles, 11 transformers and over 5km of power line. 
 
Development and planning stages 
 
First installed in late 1970s by the then landlord Major MacDonald, the scheme and supply 
of electricity was erratic and one of the first projects for the Foundation was the upgrade of 
the hydro-electric scheme. This was seen as a key project with strong socio/economic 
benefits for the community. This work took place and the system was upgraded in 2001. In 
the years since the refurbishment there has been a great deal of improvement activity. 
Another 23 properties were connected bringing the total amount of customers to 67 
properties.   
 
With the increase in customer base and the potential of further expansion, the hydro 
company recognised that there was a greater need for them to understand the supply and 
demand pressures on their hydro system. It was also important that they were fully able to 
understand and measure other important factors such as increased draw on the supply, 
reservoir re-fill times, water levels at the reservoir and penstock flow rates in relation to 
consumer demand.  
 




