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Executive Summary 
 

The Outer Hebrides Local Energy Hub (OHLEH) deploys innovative technologies and novel 

partnerships to bring a multitude of benefits to public and private organisations in the Outer 

Hebrides.  

 

The Outer Hebrides Local Energy Hub (OHLEH) is an innovative project which demonstrates how 

various renewable energy technologies can be integrated to support the policy objectives of local 

energy systems and circular economies. The project, led by Comhairle nan Eilean Siar (CnES) alongside 

Community Energy Scotland (CES), Pure Energy Centre (PEC) and the Scottish Salmon Company (SSC) 

has seen the development of multiple renewable energy technologies across two sites on the Isle of 

Lewis and the creation of a circular economy of energy and waste between local authority and local 

business.  

 

OHLEH was conceived in 2015 and capitalises on technologies previously installed by CnES at the Creed 

Integrated Waste Management Facility (IMWF), including an anaerobic digester (AD), wind turbine, 

combined heat and power plant (CHP), thermal store and a hydrogen electrolyser and storage facility.  

OHLEH built on these resources, developing a circular economy for the local fishing industry through 

four further innovations: 

• Modification of the AD system to allow biogas production from fish waste previously sent to 

landfill 

• Capture of oxygen from the electrolyser to use in the nearby SSC hatchery 

• Installation of a fuel cell at the hatchery for generation of electricity to meet onsite energy 

demand   

• Adoption of a duel-fuel refuse collective vehicle (RCV) which can operate on hydrogen and 

diesel and is used to collect local waste 
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Figures 1 and 2 show the equipment and flows of energy and waste involved in OHLEH both before 

and after the project.  

 

 

Figure 1. Equipment and flows of energy and waste at Creed IWMF and SSC’s hatchery before 
OHLEH 

Figure 2. Equipment and flows of energy and waste at Creed IWMF and SSC’s hatchery after OHLEH 



 
 

 

5 
Community Energy Scotland 

 

The objectives of OHLEH can be grouped into three broad themes; increasing the productivity of 

existing renewable technologies such as AD and CHP, creating less environmentally impactful and 

more localised aquaculture operations and pioneering new technologies and systems to provide 

learnings for future projects.  In delivering on these objectives OHLEH has proven the value of 

partnership working in developing mutually beneficial local energy systems.  

 

Within OHLEH, SSC fish waste is combined with household and garden waste and used to produce 

biogas through an AD plant at Creed IWMF. This biogas fuels the CHP, which produces electricity and 

heat. The heat is used to maintain the temperature of the AD and heat buildings at Creed IWMF. 

Electricity produced by the CHP is used to power onsite buildings and an electrolyser, with some excess 

energy exported to the grid. A wind turbine at Creed IWMF also produces electricity which is partially 

exported to the grid as well as providing hot water via an electric boiler and producing hydrogen and 

oxygen via the electrolyser. The hydrogen and oxygen is compressed, and delivered to a SSC hatchery 

for use in oxygenation of the young salmon and to provide electricity via a hydrogen fuel cell. The 

majority of the hydrogen produced at Creed IWMF is further compressed for use in a hybrid hydrogen-

diesel RCV which is to collect local household and garden waste which is fed into the AD.  

 

OHLEH completes two cycles of waste and energy; the fish waste produced by the SSC is converted 

into oxygen and hydrogen to support a salmon hatchery, and the household and garden waste 

collected by CnES is converted to energy, powering buildings at Creed IWMF, and hydrogen, fuelling 

a RCV. This circular model creates a number of “win-win” outcomes; diverting fish waste from landfill 

is beneficial for SSC and also allows greater production of biogas from the AD allowing a significant 

number of additional operating hours for the CHP and improving the systems efficiency. Furthermore, 

the production of hydrogen and oxygen utilises constrained power from the wind turbine and CHP 

whilst providing green electricity and oxygen to the SSC hatchery. SSC benefit by purchasing energy 

and oxygen from CnES at a lower than market cost, which CnES offer as part of the collaboration 

agreement. Additionally, the carbon emissions of CnES’s municipal waste collection decrease through 

the use of hydrogen to fuel a RCV.  These “win-wins” demonstrate the success of OHLEH in creating 

mutually beneficial multi-stakeholder partnerships. 

 

Each partner involved in OHLEH contributed unique skills and experience to the project. As the lead 

partner, CnES were responsible for overall management of the project as well as ensuring regulatory 

compliance, procuring technology and overseeing constriction at Creed IWMF. SSC contributed fish 

waste for AD and installed, hosted and maintained a hydrogen fuel cell at their hatchery. CES chaired 

fortnightly project calls, assisted with early-stage design and modelling and contributed to project 

reporting, monitoring and evaluation. Pure provided technical and installation expertise, supporting 

the production and use of oxygen and hydrogen. The engagement and support provided by LES as the 

funding body and other key contractors such as GreenspaceLive were also integral to the successful 

delivery of OHLEH.  
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Information about OHLEH was disseminated through a variety of channels including partner 

organisations websites and existing communication networks as well as featuring in a range of local 

and industry publications. The innovative nature of the project has brought attention and interest 

throughout Scotland and internationally. 

 

Unfortunately, after only 2 weeks of full operation, the recommissioned electrolyser at the Creed 

IWMF permanently malfunctioned, preventing some aspects of the project from continuing.  The 

cause of the fault within the electrolyser is unknown and may be related to the long period during 

which the equipment was mothballed. Replacement of the electrolyser is essential to allowing full 

operation of the OHLEH project. Because of the electrolyser failure, many aspects of OHLEH have 

halted until the electrolyser has been replaced. 

 

Meanwhile, incorporation of fish waste into the AD system has been successfully achieved; SSC have 

been able to divert fish waste from landfill to become a useful feedstock for the AD.  This reduces 

landfill costs and the reduction of emissions meaning a cheaper and greener solution for disposing fish 

waste. As far as we are aware, this represents a first of its kind demonstration of mixed input into a 

Scottish continuous feed AD system. The CHP generates “green” electricity and fuels, and a local 

oxygen source, reducing reliance on fossil fuels, decreasing CO2 emissions and transport costs. This 

green production of both oxygen and hydrogen from waste is a first for aquaculture.  

 

A significant achievement of OHLEH has been to create proof of concept for a complex energy and 

waste system. Although, sustained operation has not yet been possible due to the failure of the 

recommissioned electrolyser, the two weeks during which all aspects of OHLEH were functioning 

demonstrated the ability of the various flows of energy and waste to be successfully monitored and 

managed, providing benefits to all partners involved.  

Partnership working has generally been a strength of the project, with good, open communication 

maintained throughout and a desire from all partners to work together to find the best-fit solutions. 

The success of partnership working within OHLEH was formally recognised when the project won the 

VIBES – Scottish Environment Business Awards: Partnership Scotland award in 2019. The award 

celebrates OHLEH as a great example of local collaboration with the potential to act as a blue print 

across multiple industries.  

Alongside these achievements, OHLEH has been a pioneering case study with learnings from the 

project shared with universities, local governments and other parties working in energy throughout 

the world. Key takeaways include the need to allow long lead in time for establishing partnership and 

commercial agreements, these are essential to successful collaboration but require time a resource to 

get right. The importance of allowing flexibility within a circular economy has also proved important.  

Following the failure of the electrolyser aspects of OHLEH, such as addition of fish waste to the AD and 

the use of the hybrid RCV, have been able to continue rather than the whole system stalling. Similar 

projects should look to consider such resilience during the design stage. The project has also provided 

many lessons in relation to the specifics of adding fish waste to AD systems which to our knowledge 

is unique within the UK.  
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Once the electrolyser has been replaced OHLEH should be able to resume full operation once again, 

providing electricity, hydrogen and oxygen to the Creed IWMF, SSC’s Barvas hatchery and the hybrid 

RCV. The inputs and outputs of the OHLEH systems will continue to be monitored and data will be 

collected by CnES. Following a significant period of project operation this data will be available for 

students or organisations wishing for modelling similar systems.   

 

OHLEH has been an exemplar demonstration of renewable energy technologies, hydrogen economies 

and the potential for local partnerships to create mutually-beneficial energy systems. The learnings 

gained through the project have broad applications and will continue to be shared throughout the 

world, leading the way for future deployment of similar projects. OHLEH is a pioneering project and, 

on replacement of the electrolyser, will continue to be a unique, innovative and sustainable 

partnership.    
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Introduction 
 

Islands around the world face numerous challenges in developing self-sufficient energy systems and 

economies. Isolation from mainland can cause limited grid connectivity, high import costs of fossil 

fuels, and lack of business opportunities. Such constraints and challenges can lead to new 

opportunities by focusing on the maximal utilization of local resources, connecting the waste streams 

to the resource streams and bringing business opportunities and thus benefiting the whole island. This 

leads to the concept of local energy economies and circular Island supply chains. 

 

Outer Hebrides Local Energy hub (OHLEH) is an amalgamation of different projects involving multiple 

partners and technologies across two sites in the Isle of Lewis – the Creed Integrated Waste 

Management Facility (IWMF), owned and managed by Comhairle nan Eilean Siar (CnES), and the 

Scottish Salmon Company’s (SSC) Barvas Hatchery. CnES is the lead partner in the project, alongside 

the SSC, Community Energy Scotland (CES), Pure Energy Centre (PEC). 

 

OHLEH connects municipal waste processing with the fish industry, one of the main income-

generating activities in the Western Isles.  Waste from the SSC is being utilised as a feedstock for an 

anaerobic digester (AD) at Creed IMWF. The digester produces biogas for a combined heat and power 

(CHP) generator, producing heat and electricity to be utilised by the facility and for export. 

Additionally, electricity from the wind turbine can be supplied to the electrolyser for producing 

hydrogen and oxygen. The hydrogen produced is can be used in a hydrogen-powered refuse collection 

vehicle (RCV) and oxygen produced used within SSC’s Barvas hatchery.   

 

The total project cost was £1,070,267.05 of which £549,168.12 was funded through the Scottish 

Government’s Local Energy Challenge Fund (LECF), administered by Local Energy Scotland. The LECF 

grant was matched by a loan secured by CnES alongside other partners providing match in kind by 

working for reduced rates.  

 

Recyclable waste from Lewis and Harris is sorted and processed at Creed IWMF alongside a number 

of different technologies which were installed and running prior to OHLEH, as part of previous 

projects: 

 

- AD 

- CHP generator 

- Wind Turbine 

- Electric Boiler and Thermal Store 

- Hydrogen Electrolyser, Storage and Refueller (mothballed) 

 

The first three technologies were in use prior to project conception with the turbine exporting to grid 

but curtailed due to local grid constraints. The electric boiler and thermal store were installed partway 
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through OHLEH, during a separate project. The hydrogen equipment was on site following a previous 

project, but had not been in use for a number of years. 

 

The Barvas Hatchery has a large demand for electricity and oxygen, as well as heat during winter. 

Heating is currently provided by a kerosene boiler, and electricity bought from the grid. Some oxygen 

is generated onsite, with a requirement for a number of oxygen cylinders to be kept in reserve in case 

of power cuts. Oxygen cannot be delivered in bulk containers to island locations due to the dangers 

of transporting by ferry, resulting in the costly renting of oxygen cylinders and greater potential benefit 

from producing oxygen locally. 

 

Challenges facing these sites are relevant across Scotland, and further afield. The Western Isles’ 

electricity grid is weak, and there is therefore a limit on the amount of new renewable electricity 

generation that can be connected. The wind turbine at the Creed, whilst rated at 300kW, has a 

constrained grid export of 225kW due to grid limitations. There was also an issue of underutilised 

resources – prior to OHLEH, the fish waste produced by SSC was all sent to landfill. Meanwhile, there 

was not enough organic waste being sent to the Creed IWMF to allow it to fully utilise its AD, leading 

to there being insufficient biogas available for the CHP system to meet the site’s heat and power 

demand. This resulted in the use of carbon-intensive oil heating systems and imported electricity. The 

aspirations of this project include generating and using local energy, as well as ensure that all elements 

of the process as used as efficiently as possible. One of the examples of trying to overcome this 

includes the proposal to use the oxygen generated at Creed to replace oxygen currently being shipped 

from the mainland in bottles to the Barvas Hatchery, along with other SSC sites. 

 

OHLEH was developed as a means to overcome these constraints by integrating and increasing 

utilisation of the different renewable technologies available locally on the island. This project intends 

to benefit the community through proper waste management, the conversion of waste into energy, 

minimisation of the negative effects on the environment by reducing landfill, decreasing fossil fuel 

consumption and carbon dioxide emissions, using clean technology, and by utilizing local resources 

available in the island. 
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Objectives 
 

OBJECTIVE 1: Increase the productivity of the Local Authority combined heat and power system  

 

OBJECTIVE 2: Fully utilise the Local Authority’s anaerobic digestion facility  

 

OBJECTIVE 3: Reduce the carbon intensity of aquaculture operations by using more sustainable fuels 

for heat and power  

 

OBJECTIVE 4: Create a localised supply chain for the management of waste products from aquaculture  

 

OBJECTIVE 5: Demonstrate the production, distribution and use of environmentally-friendly, locally 

produced oxygen and hydrogen  

 

OBJECTIVE 6: Manage export constraints for the Local Authority’s wind turbine and reduce the impact 

on the grid of increased generation  

 

OBJECTIVE 7: Demonstrate the use of fish products combined with organic household waste for 

anaerobic digestion  

 

OBJECTIVE 8: Providing learning for other projects  

 

OBJECTIVE 9: Supporting a local business employing 230 staff on the Western Isles  
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Project Concept 
 

A lot of the equipment used in OHLEH had already been installed as part of previous projects which 

took place at the Creed IWMF. The H2SEED facility, comprising hydrogen electrolyser, compressor, 

storage and refueller, was installed in 2010 and operated as a demonstration project in partnership 

with the Royal Mail, running two hydrogen-fuelled postal vehicles; the Creed wind turbine was 

installed in 2013 to provide a renewable source of energy for both the Creed IWMF and the H2SEED 

facility; and in 2016 an electric boiler and thermal store were installed at the Creed in order to alleviate 

constraint on the wind turbine. 

 

Following on from these projects, and using much of the same equipment and technology, OHLEH is 

an innovative demonstration of how various renewable energy technologies can be integrated to 

support the policy objectives of local energy economies and circular supply chains – an innovative, 

local, circular energy economy. Fish waste collected from SSC sites is dispatched, along with household 

and garden waste, to the Creed IWMF. Biogas produced from the waste through an AD is used to fuel 

the CHP, which produces electricity and heat. Most of the heat is returned to the AD system to keep 

it at the correct temperature, and some is used to heat the offices on site. The electricity from the 

CHP is used onsite at the creed facility, with the excess exported to the grid, while the electricity from 

the turbine, is exported to the grid, used to provide hot water via an electric boiler, and to produce 

hydrogen and oxygen via a hydrogen electrolyser system. Hydrogen and oxygen are captured, 

compressed, and delivered to the SSC hatchery for use; oxygen for the required oxygenation of the 

young salmon, and hydrogen for use in a small fuel cell which provides electricity to the site. The 

majority of the hydrogen is further compressed at the Creed site for use in a new hybrid hydrogen-

diesel Refuse Collection Vehicle (RCV). The RCV is used to collect local waste, part of which ends up at 

the Creed (Figure 1). 

 

Managing fish waste in this way has a positive impact both environmentally and economically, with 

fish waste being used to generate heat and power, and eventually hydrogen and oxygen, rather than 

being sent to landfill. Using energy from a turbine which would otherwise be curtailed due to the grid 

constraints in place on the island means that OHLEH maximises the use of existing assets. 
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Figure 3: OHLEH  concept diagram showing all aspects of the project and flows of energy, heat and waste 

 

The project aimed to tackle the challenges mentioned above, whilst creating a circular energy 

economy. Diverting fish waste from landfill is not only of environmental benefit for SSC, but provides 

a significant number of additional operating hours for the CHP as a result of there being more biogas 

available from the AD. This increases the CHP’s capacity factor, allowing it to run more efficiently. The 

production of hydrogen for use in the small fuel cell at the Barvas Hatchery provides some electricity 

at a lower cost than importing electricity from the grid along with improving the environmental 

sustainability, and the use of hydrogen in the RCV results in a decrease in the use of fossil fuels for 

waste collection. Along with these benefits, the oxygen-capture equipment should allow production 

of oxygen for use at the hatchery at a lower cost than the open-market price. The production of 

hydrogen and oxygen helps to utilise some of the otherwise-constrained power from the wind turbine 

and CHP. The project generally helps to reduce operating costs and carbon emissions across the sites. 
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Project Delivery 
 

Timeline 
 

• 2015 

o LECF funded phase one feasibility concluded with model and evaluation showing 

benefits of doing an OHLEH project 

• 2016 

o Partnerships agreements established  

• 2017 

o May – Landia Pasteuriser installed  

o June - Last date fish was accepted before biological collapse of AD 

• 2018  

o May – First fish feed after biological collapse of AD 

o September- Hydrogen re-fuelling station recommissioned at Creed IWMF 

o LECF grant funding utilised up to this point, subsequent activity funded by CnES 

• 2019 

o March - Anticipated project conclusion 

o March – Oxygen system installed at Creed IWMF 

o March- July – OHLEH fully operational  

o July – Electrolyser Failure 

o November – OHLEH awarded VIBES Partnership Scotland Award 

• 2020  

o CnES explore finance options for replacing electrolyser 

• 2021 

o March- OHLEH project close out with final claim drawn down 

• Next steps  

o Continued collaboration between CnES and SSC  

o CnES to raise funds to purchase replacement electrolyser 

 

Governance and Management 
CnES were the lead partner in the project and the main recipient of the grant funding, as well as 

providing match funding for the project. At the start of the project it was important to have all of the 

correct documentation agreed and signed, including the grant offer letter and other funding 

agreements, and Partnership Agreements detailing each partner’s responsibility and the level of 

funding assigned to each partner. This process took a lot longer than first anticipated, and this is 

something which should be taken into consideration for future projects. Due to the nature of the 

project, there are also agreements in place between CnES and SSC regarding the disposal of waste, 

how much waste can be sent to the Creed, and the various supply agreements and costs involved.  

 

As lead partner, CnES had overall responsibility for managing the project and each partner had specific 

tasks on which they were lead. SSC’s role was supplying fish waste to the AD at Creed, hosting, 
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installation, maintenance and monitoring of a fuel cell at the Barvas hatchery and utilising the oxygen 

produce at Creed. Input from CES included chairing fortnightly partners’ calls and arranging partner 

communication, early design, energy and economic modelling and project monitoring & evaluation. 

PURE contributed technical and installation expertise with particular experience of hydrogen 

technologies.  

  

This project has effectively demonstrated partnership working, with all parties fully engaged and 

committed to the project and its successful delivery. Not only was this commitment shown across the 

partners but also in the engagement and support provided by LES as the funding body and other key 

contractors such as GreenspaceLive who were integral in the design and installation of the control 

systems.  

 

System Design 
The design of the system included the following components: 

 

• Addition of new macerator and pasteuriser for fish waste 

• Re-commissioning of hydrogen electrolyser, storage and vehicle refueller 

• Addition of new oxygen capture to the hydrogen system 

• Multi-cylinder pallets (MCP’s) for the transport of hydrogen and oxygen to SSC’s facility at Barvas 

• Integration of controls for new equipment with the existing Creed control systems 

• Addition of new hydrogen fuel cell at Barvas 

• Electrical and civil works at Creed and Barvas 

• Acquisition of new hydrogen-diesel hybrid RCV 

 

Figure 4 shows flows and equipment involved in OHLEH.  
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Figure 4: Diagram showing flows of heat (red), electricity (green) and materials (black). New pieces of equipment installed 

during OHLEH are shown within the black dotted lines 

 

Communication and Engagement 
Throughout the project, maintaining a good level of communication between the partners was crucial. 

Fortnightly partners’ calls were held throughout most of the project, where live actions were 

discussed, updates provided and new tasks actioned. This was found to be a very effective way of 

keeping up with progress and ensuring that all partners were aware of what was happening. The 

actions list was also a useful way to shape the meetings and ensure that everyone continued to review 

and progress their particular actions.  

 

A number of dissemination activities were also carried out, including speaking at conferences and 

showing interested parties round the site. This helped to engage with a wide audience both on and 

off island. More information on the approach to communication and dissemination can be found in 

Appendix 1: OHLEH Dissemination of Information. 
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Regulatory and Permitting 
The majority of equipment was already in place through the development of other projects and 

therefore there was limited regulatory steps or permits required.  New dedicated storage areas were 

built for hydrogen and oxygen cylinder packs.  

  

Planning permission was required in order to allow the Barvas Fuel Cell to be installed. This was 

granted 7th March 2019, planning ref: 19/00013. Due to the moveable nature of the fuel cell it was 

given temporary planning permission which expires on 31 March 2024. SSC provided the council with 

details of operations, a site plan and elevation drawings. Installation of the fuel cell also required a full 

Dangerous Substances and Explosive Atmospheres Regulations (DSEAR) assessment, carried out by a 

DSEAR accredited assessor. A CE Declaration of Conformity, a European mandatory performance 

mark, was also required to operate the fuel cell. Securing both the DSEAR assessment and CE 

certification were lengthy processes, with the later impacted by the COVID-19 pandemic.   

  

To allow fish waste to be accepted under animal by-product regulations, the plant had to be 

reassessed to allow the current permit to change from Category 3 Catering Waste to full Category 3.  

Although fish waste is considered to be a Category 2 waste, the treatment requirements are 

considered to be the same as for Category 3. 

 

The installation of pressure sensitive equipment requires health and safety certification 

 

Procurement 
CnES led on the procurement of equipment and services, with technical expertise provided by PEC and 

CES. The procurement process was completed by competitive tender on the Public Contracts Scotland 

PCT-Tender system. 

 

Construction 
The main construction works were carried out in two phases.  The initial works accommodated the 

installation and commissioning of a Borger Multicrusher and Landia Pasteurizer which process the 

coarse waste salmon into homogeneous, hygenised pulp. This installation was followed by the civil 

engineering work to provide safe storage for oxygen and hydrogen cylinder packs, including vehicle 

access. 

 

Operation 
The Landia hygienisation system has been fully operational since 2017.  Full Category 3 accreditation 

was approved by SEPA and the system has allowed fish wastes to be accepted as feedstock for the AD 

plant.  Maintaining the correct balance of feedstock to allow the biomass to perform well has been 

challenging. The system had been in operation at a relatively steady state for over ten years and even 

using a slow, gradual introduction of a change to the inclusion of fish waste created a system shock 

that halted all gas production. 
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This issue has now been resolved and the monitoring of trigger points for measurable parameters, 

such as ammonia and fatty acid levels, has allowed the plant to run at optimal levels of gas quality and 

gas yield. The use of cow slurry has been important in allowing active control and balancing of the 

chemical composition of the AD. Therefore, establishing an available source of slurry, from the 

mainland, has been key to continued function of the AD element of OHLEH. 

 

Modelling and Evaluation 
An outline energy model of Creed was built prior to the OHLEH project commencing in order to 

demonstrate potential energy and economic benefits of the project. During OHLEH a partnership with 

Flensburg University was formed to create a more substantial energy model, which allowed CnES to 

optimise the operation of the AD plant which. Prior to this process the AD plant was experiencing 

issues with excess ammonia production from fish waste.  

 

Whilst some data has been gathered, allowing quantification of many of the achievements listed 

above, the failure of the electrolyser meant that it has not yet been possible to gather the full range 

of data intended. However, CnES still intend to collect this data to monitor ongoing performance once 

the replacement electrolyser is installed, and to make this available for the benefit of the public. The 

list below indicates the range of data the project had hoped to collect. 

 

 AD & CHP 

• Increase in heat & electricity produced (and increased usage as proportion of capacity) 

• Reduced landfill quantity 

• Electricity from CHP used to produce hydrogen/oxygen 

• Related CO2 benefit of reduced electricity import  

  

Wind Turbine 

• Electricity from WT used to produce hydrogen/oxygen 

  

Electrolyser 

• H2 produced (baseline is zero) 

• O2 produced (baseline is zero) 

  

Fuel Cell 

• Electricity produced 

• Related CO2 benefit of reduced electricity import 

  

H2 Bin Lorry 

• Diesel use displaced 

Related CO2 benefit of reduced diesel us 

For more information on available data, please contact Donnie Macmillan: d.macmillan@cne-

siar.gov.uk   

mailto:d.macmillan@cne-siar.gov.uk
mailto:d.macmillan@cne-siar.gov.uk
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Failure of the electrolyser 
 

Unfortunately, after only 2 weeks of full operation, the recommissioned electrolyser at the Creed site 

malfunctioned, preventing many aspects of the project from continuing.  The fault within the 

electrolyser is unknown and may be related to the long period during which the equipment was 

mothballed. Replacement of the electrolyser is essential to allowing full operation of the OHLEH 

project. Because of the electrolyser failure, many aspects of OHLEH have halted and can only continue 

when the electrolyser has been replaced.  

 

The bin lorry was successfully trialled using hydrogen for a short time.  However, running on H2 had 

to stop when local production stopped due to problems with the AD plant and the electrolyser break 

down. The hybrid-RCV remains in operation, running purely on diesel, and CnES will revert to running 

it on hydrogen as soon as production at Creed IWMF recommences.  

 

The fuel cell is at the hatchery but can’t be commissioned until the electrolyser is replaced. SSC are 

delighted to have the fuel cell and are keen to start using it.  It is owned by CnES but, after successful 

commissioning, there is a desire to explore the transfer of ownership to SSC. 

 

It has not yet been possible to replace the electrolyser and CnES are investigating funding options to 

purchase a replacement electrolyser.  There is a plan to monitor and evaluate the whole system 

performance once the electrolyser is replaced and the full OHLEH system has operated for a significant 

period of time. 
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Lessons Learnt  
 

The key legacy of a project of OHLEH’s nature is gaining and sharing knowledge and lessons learnt. 

Key project learnings from OHLEH have emerged in three broad themes; technical details around the 

addition of fish waste to an AD system, considerations when forming valuable partnerships and 

overcoming challenges of procuring and operating equipment in a remote island setting.  

 

Incorporating fish waste within anaerobic digestion 
Despite the AD plant operating in a stable manner for over nine years, the addition of a relatively small 

amount of fish waste was enough to upset the biomass and halt biogas production. Restoring the AD 

plant was challenging but rewarding experience and created a better understanding of how to 

maintain the balance going forward.  

 

As far as the project partners are aware, no other AD in the UK combines food and garden waste with 

fish waste, and care has had to be taken over the rate at which fish waste is added in order to avoid 

high ammonia levels in the biogas produced, which could kill off the AD completely. There are various 

ways of dealing with this – one is to regularly add a product such as fresh cow slurry which helps to 

stabilise the gas output. Slurry was initially hard to source as dairy farming is not a big industry in the 

Western Isles, however sustainable supply from the mainland has since been organised which ensures 

readily available slurry for balancing the AD. The model developed by the Flensburg students was very 

useful in showing the anticipated gas yields for various combinations of inputs. 

 

It is clear from the project experience that the AD plant itself needs to be carefully monitored and the 

amount of fish waste fed into the digester needs to be carefully considered as it is limited to the 

pasteuriser volume.  Getting the correct balance of feeding fish waste into the AD is a challenge, as 

gas levels can be fickle, but the OHLEH project has proved that with careful management the fish 

waste can be included, lowering the amount of waste being sent to landfill while also increasing the 

gas output and productivity of the AD plant. 

 

The bacteria within the AD can survive in a wide range of temperatures, however, for optimal 

operations, the bacteria are classified by a specific range of temperature conditions known as 

thermophilic and mesophilic. Mesophilic describes operating temperature is in the range of 25⁰C to 

40⁰C and thermophilic a range of 50⁰C to 60⁰C. Of the two operating conditions, thermophilic 

conditions produce a significantly higher yield of biogas, however the microorganisms functioning in 

mesophilic digesters are more tolerant to changes in temperature and are easier to maintain.  

 

The AD at Creed IWMF currently operates in thermophilic conditions in order to maximise biogas yield. 

Modelling carried out by Flensburg University indicated that a change to mesophilic temperatures 

would result in a significant reduction in biogas production and there would be cost implications due 

to the need to increase hygienisation capacity to accommodate treating all of the output from the AD 

plant.  The introduction of more fish waste may necessitate a change to mesophilic conditions to 
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ensure the stability of the AD, however having availability of slurry, Methatec additives and ph to 

balance the AD has thus far allowed operation under thermophilic conditions.   

 

Forming project partnerships 
Maintaining positive partnership relations is essential for success in such a collaborative project and 

good communication ensure that challenges can be overcome with solutions that work for all 

partners. 

 

Legal work such as partnership and commercial agreements always take longer than planned, so it is 

wise to factor in as much time as possible for completing these, as well as budgeting for time spent 

on this work. It is also best to be ahead of schedule as far as possible on ordering equipment due to 

unforeseen delays which can arise. Multi-stakeholder projects may encounter some issues relating to 

the sharing of commercial or technically sensitive information. It is important that partners are aware 

of these possible issues and prepared to work together to overcome them when they arise.  

 

It was vital to maintain good communication and to discuss any issues openly as they arose. To do so 
fortnightly partners’ calls were held throughout the duration of the core project activity. Initially these 
were very informal, but partway through the project it was decided that it would be more productive 
to take notes and actions of each call, to try to ensure that tasks were completed in a timely 
manner. CES took on the role of organising and chairing these meetings, taking notes, and sending the 
notes and actions round after the call. Partners also kept in regular communication in between calls, 
with emails and calls between relevant partners as necessary.  
  
These regular calls were crucial in keeping each other up to date on progress as well as flagging up 
any potential issues early on, so that these could be dealt with as efficiently as possible. They were 
also useful for helping the group dynamic and minimising any misunderstandings which could have 
arisen had the group not been in direct, regular contact with each other.  

 

Installing and operating equipment in an island setting 
While OHLEH might be small in scale, all of the issues faced are just as complex and potentially difficult 

as a much larger project; some even more so. The location of the project made things more difficult 

in some ways, delivery of equipment was more expensive than for mainland locations and some 

installers, engineers and accreditors required long periods of travel to reach the site. Future projects 

should aim to align delivery, installation and accreditation closely as possible so to avoid unnecessary 

delays and expenses.  

 

For a project like this, where lots of pieces of equipment are going to be working together and are 

interdependent, a useful point to remember is to, as far as possible, install all the equipment around 

the same time in order to maximise the lengths of warranty periods as opposed to installing something 

without it being able to work until other equipment is installed, and running out its warranty period 

sooner than the rest of the equipment. It is also vital to fully scrutinise equipment before purchase 

and installation. With some technologies, individual component parts must be certified and failing to 
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ensure certification before purchase can cause long delays. Therefore, thoroughly auditing 

certifications of all equipment and component parts is essential for smooth project delivery. 
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Achievements and progress on outcomes 

 

We believe that substantial progress has been made by the OHLEH project, resulting in delivery on 

project objectives, a real and lasting local impact, and valuable learnings for future projects.  

 

Due to the electrolyser fault, not all of the project outcomes could be met fully at the point in time, 

however such are the risks that innovation projects face – and we hope that with the installation of a 

new electrolyser the project can provide a lasting legacy on all objectives. For now, progress and 

lessons at project close are recorded below in reference to the project objectives: 

 

OBJECTIVE 1: Increase the productivity of the Local Authority combined heat and power system  

 

With the successful incorporation of fish waste into the creed AD, significantly more biogas has been 

produced and the CHP has been able to substantially increase its output. Further increases in 

productivity have resulted from the project increasing Creed’s staff awareness of the optimum 

operating conditions of the AD plant (again leading to higher biogas output), and from the larger 

volume of biogas available allowing the CHP to run at closer to its design capacity factor, thus 

increasing the CHP engine efficiency. 

 

In numerical terms, the impact of the project is clear. In 2016, at the start of the project, the CHP 

generated 209MWh of electricity. Over the course of the project, this progressively increased such 

that in 2019 the Creed CHP produced 478MWh – an increase in annual output of 129% 

 

OBJECTIVE 2: Fully utilise the Local Authority’s anaerobic digestion facility  

 

At the start of the project, the Creed AD was operating significantly under its design capacity. With 

the addition of fish waste, it the AD feedstock supply utilisation of the AD has substantially increased. 

As demonstrated by the data above.  

 

It is hard to set a clear threshold for exactly what the maximum achievable output of the AD might be; 

given that many operating modes are possible, and higher output often coincides with lower 

reliability, however it is clear that there is at least some capacity still available for further growth in 

output. 

 

OBJECTIVE 3: Reduce the carbon intensity of aquaculture operations by using more sustainable fuels 

for heat and power  

 

SSC’s Barvas hatchery has an annual demand of 29,000 kWh, equating to an average daily demand of 

33kW. Whilst the hydrogen fuel cell installed has a maximum output of 5KW, and therefore supplies 

a relatively small amount of energy to the hatchery, using hydrogen to power LED tank lights is a great 
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first step and learning opportunity showing that the heat and power require on site can be supplied 

using H2. 

 

The failure of the electrolyser means that this element of the project is not currently live, but 

replacement of a new electrolyser will remedy this. Meanwhile, it has been important to keep the fuel 

cell unit warm and dry during low temperatures in the winter. A heater was therefore installed in the 

unit during these times to safeguard the equipment. 

 

OBJECTIVE 4: Create a localised supply chain for the management of waste products from 

aquaculture  

 

That a full supply chain, embodying the circular economy principles and involving AD, CHP, electrolysis, 

oxygen capture, a hydrogen fuel cell and a hybrid-RCV was indeed demonstrated in a location as 

remote as the Western Isles is a major achievement. This was to a great extent enabled by the 

pioneering work of previous CnES projects - resulting in high levels of infrastructure already installed 

the creed site. 

 

Both the use of fish waste and the capture and use of oxygen in addition to hydrogen were, however, 

particular innovations of the OHLEH project. These two innovations close the loop between fish farm 

and recycling centre, and as far as we are aware neither have been demonstrated anywhere else in 

Scotland.  

 

OBJECTIVE 5: Demonstrate the production, distribution and use of environmentally-friendly, locally 

produced oxygen and hydrogen  

 

The project successfully demonstrated operation for a short time and will return to full operation upon 

replacement of the electrolyser.  

 

OBJECTIVE 6: Manage export constraints for the Local Authority’s wind turbine and reduce the 

impact on the grid of increased generation  

 

Since the start of the project, the thermal store has successfully enabled over 684MWh of generation 

from the creed turbine, which would otherwise have been constrained. For much of the project, this 

enabled around 400kWh per day of additional generation. However, with the undersea cable between 

Lewis and the mainland failing in November 2020, all generators have faced in much tighter export 

limitation. Since the cables failure, the thermal store has proved of particular value, and enabled closer 

to 1MWh per day of otherwise constrained energy to be usefully harnessed. If the electrolyser were 

operational this could of course have led to even greater benefits during the period of cable failure 

 

 

 



 
 

 

24 
Community Energy Scotland 

OBJECTIVE 7: Demonstrate the use of fish products combined with organic household waste for 

anaerobic digestion  

 

Fish waste has been successfully combined with organic household waste for anaerobic digestion at 

the Creed site. This has continued despite the failure of the electrolyser.  

 

OBJECTIVE 8: Providing learning for other projects  

 

OHLEH has provided an innovative and unique case study and working model. Learnings have been 

shared with universities, local governments and other parties working in energy throughout the world.  

 

As well as information being made available online through the CES website and social media 

accounts, the OHLEH project was also presented at various conferences and to other interested parties 

who got in touch with the project partners. Through a longstanding partnership between CES and the 

University of Flensburg, a number of international MSc students came to work on the OHLEH project 

for 5 weeks in February 2018. The students then presented on OHLEH at the Western Isles Community 

Energy Conference in March 2018. The conference was organised by CES and was attended by a 

number of community groups as well as other community energy stakeholders. This was a useful way 

of encouraging local groups to think about whether any elements of OHLEH could apply in their 

situations. 

 

OHLEH was presented on at the LES Community and Renewable Energy Scheme Conference, and was 

very well received with some follow-up communications from attendees. Leaflets were drawn up for 

the All Energy conference, at which CnES had a stand. These provided some basic information about 

the project, as well as contact details and the web address for more information.  

 

Pure were involved in the GenComm project, using OHLEH as an example of what can be done using 

a circular energy economy, and invited CnES to present at their GenComm Conference, held in 

Stornoway in June 2018. The conference was well attended, with local representatives along with 

other international partners in the project, all of whom were very interested in the Creed site and in 

learning more about the project. 

 

Information was also provided to SEPA and Scottish Water, who had heard about the project and were 

keen to see whether it could be replicated in other areas, and information and a graphic was provide 

to a student presenting at a CIRED Workshop in Slovenia. Business Scotland was also provided with 

information on OHLEH, for a future article in the Scottish Chamber of Commerce publication. A 

presentation was also made to the SEPA Scottish Local Carbon Investment Round Table in November 

2018. 

 

The groundwork completed during OHLEH has allowed CnES to engage with further energy projects 

such as ROBINSON and the Outer Hebrides Energy Hub. ROBINSON is a four-year European project 

aiming to develop an integrated energy system to help decarbonise islands. CnES are able to use the 
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experience of integrated energy systems gained through OHLEH to provide learnings to ROBINSON 

and contribute to decrease the islands’ dependency on fossil fuels and aim to become increasingly 

energy self-sufficient. The Outer Hebrides Local Energy hub is a key aspect of the Islands Growth Deal 

and will establish the initial infrastructure to support large scale production of Green Hydrogen from 

Onshore and Offshore wind. Much of the skills and knowledge gained in OHLEH are transferable to 

this larger hub project. 

 

Whilst it is unlikely that any other site will have exactly the same setup as that at the Creed IWMF and 

the Barvas Hatchery, elements of the OHLEH system could be used elsewhere, as can the idea of a 

circular energy economy, using whatever technologies are available for any given site. Curtailment of 

renewable energy generation is common in island and rural locations, where grid connections 

between the island and the main grid are weak. The islands are also home to a significant amount of 

fish farming activity, creating demand for oxygen and production of biodigestible waste. The project 

can be replicated and scaled up in off-island locations where there may be demand for hydrogen, for 

example for hydrogen vehicles, or for oxygen. It is important, therefore, that information and lessons 

learnt through OHLEH is disseminated in order that other projects can benefit from the learning 

gained. 

 

See full information about dissemination in Appendix 1. 

 

 

OBJECTIVE 9: Supporting a local business employing 230 staff on the Western Isles  

 

The SSC has been able to divert fish waste from landfill to become a useful feedstock in the AD for the 

generation of power via the CHP.  This reduces landfill costs and the reduction of emissions meaning 

a cheaper and greener solution for fish waste. As far as we are aware, this represents a first of its kind 

demonstration of mixed input into a Scottish continuous feed AD system. The CHP generates “green” 

electricity and fuels, and a local oxygen source, reducing reliance on fossil fuels, decreasing CO2 

emissions and transport costs. This green production of both oxygen and hydrogen from waste is a 

first for aquaculture.  

 

In addition to this, participation in OHLEH as an award-winning innovation project, and increased 

sustainability due to avoided landfill will have boosted the reputation of this local business. 

 

The failure of the electrolyser means that the anticipated additional economic impacts of reduced 

electricity and oxygen bills has not yet been substantially realised, but the potential for this remains 

when the new electrolyser is operational. 

Future Plans 
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Next steps and potential development 
 

Potential for further roll-out 
Hydrogen technology is still in the early phase of development and often still requires significant 

financial and Government support to become economically viable, however, there are a number of 

scenarios that have the potential for systems similar to OHLEH to be further developed. Within the 

OHLEH project the most immediate and promising opportunities for expansion relate to using existing 

energy generation  

At Creed, using the electrolyser to de-constrain generation results in the full potential of subsidies 

such as Feed-in Tariffs (FiTs) and Renewables Obligation Certificates (ROCs) being realised. The same 

principle can be applied to any existing constrained turbine that is in receipt of subsidy. 

 

As the Creed AD / CHP receives more feedstock, there is also the potential for CHP production 

(constrained to 240kW electrical) to exceed its export capacity (150kW) if the Creed demand “behind 

the meter” isn’t sufficient.  

 

Furthermore, the OHLEH electrolyser demand (30kW) only represents 40% of the maximum wind 

turbine constraint (75kW) therefore there may be justification for an additional electrolyser in the 

future. The later monitoring and evaluation report will explore this in more detail and will investigate 

and detail the current usages of the constrained power including water heating, the electrolyser and 

other electrical demands.  

 

Elsewhere, the privately owned Pentland Road Wind Farm north west of Stornoway is also constrained 

(18MW limited to 13.8MW). Other installed generators all have firm grid connections, although they 

do suffer from prolonged periods of downtime during grid maintenance and unexpected grid faults. 

The 9MW Beinn Ghrideag windfarm is also sometimes paid to switch off their generation under a 

Connect & Manage scheme operated by SSEN and National Grid.  

 

Examples of projects elsewhere in Scotland include The Surf’n’Turf 1and BIG HIT 2 projects in the 

Orkney Islands, both of which use electrolysers to avoid curtailment of existing wind turbines. In these 

cases, the turbines are curtailed by an Active Network management (“ANM”) system rather than 

having a fixed connection constraint. 

 

Hydrogen demand is likely to increase over coming years as hydrogen vehicles become more reliable, 

affordable and prevalent meaning that production of hydrogen in systems such as OHLEH may face 

more demand. This potential and wider opportunities for roll out of aspects of the OHLEH system are 

explored fully in Appendix 2. 

 
1 http://www.surfnturf.org.uk/  
2 https://www.bighit.eu/  

http://www.surfnturf.org.uk/
https://www.bighit.eu/
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Monitoring and evaluation 
CnES will continue to gather data throughout the OHLEH project, as detailed in Section 5.9. The 

intention is to gather data for at least six months for comparison against pre-OHLEH baseline data in 

order to review the success of the technical & environmental objectives detailed above. This data will 

be made publicly available for the benefit of future community projects and create further 

opportunities for lessons to be learned from OHLEH. 

 

Next Steps  
CnES are currently exploring options to finance a replacement electrolyser. Once this has been 

completed the OHLEH system is expected to return to full operation. Subject to availability of funds, 

CnES hope to purchase and install a new electrolyser by the end of summer 2021 with hopes for OLEH 

to return to full operations by the beginning of 2022.  
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Conclusions 
 

The OHLEH project has been at the cutting edge of innovation and the exploration into how best to 

set up a circular local economy to minimise waste and maximise energy production. It is important to 

highlight that the project was progressed in phases leading up to the full concept and equipment now 

installed and that significant learning has been undertaken throughout the entire process.  

 

The OHLEH project has seen the Outer Hebrides showcase their potential to be at the forefront of 

innovative solutions. Rural locations in particular need to explore all the uses and outputs of various 

process to ensure the process is as economical and sustainable as possible. The lack of alternative 

solutions in rural locations is often a key driver for innovative change, as is being shown by this project. 

Curtailment of renewable energy is also commonplace in island locations where grid connections to 

the mainland are weak, and this project has overcome this by ensuring the curtailed power is used 

onsite, leading to energy and financial savings by CnES. The islands and other rural areas are home to 

a significant level of fish farming activity, with demand for oxygen and production of biodigestible 

waste, so there is potential for this type of circular economy to be replicated elsewhere. The project 

can also be replicated where there is demand for hydrogen and where the roll-out of hydrogen 

vehicles may be a viable option. Recent failure of the subsea cable connecting Lewis and Harris to the 

mainland highlights has led to major curtailment for many energy generators across the Islands, 

highlighting the need for innovative solutions to overcome constrained generation. 

 

At the time of writing this report the project concept has only operated for a few weeks before the 

electrolyser malfunctioned. However, it was clear to see the various benefits from the development, 

and although not all the components are working it is clear to see that the elements of the process 

which are still able to operate are already adding value. These include the increased productivity of 

the CHP from the addition of fish waste, as well as knock-on savings, both environmentally and 

financially of fish waste not going to landfill. This first step of the process has enabled CnES to utilise 

the AD plant more and therefore get more out of the CHP plant, both in terms of production and 

monetary rewards. 

 

The second site at Barvas is critical for the project to realise its full potential. The fuel cell at the site 

will power LED lighting to help harvest the fish, making the site more sustainable and ensuring a 

reduction in the carbon intensity of the aquaculture operation. The Barvas site will also allow the 

demonstration of how locally produced, environmentally friendly, oxygen and hydrogen can be 

utilised. Following the global pandemic throughout 2020 the importance of locally produced and easily 

accessible energy sources was highlighted and the OHLEH project highlights a unique way of 

capitalising on local energy resource and demand.  

 

It is important that demonstration projects such as this one continue to explore and develop the 

learning gained throughout the project process. In terms of the OHLEH project the key development 

needed at this stage is the installation and commissioning of the new electrolyser in order to get 

hydrogen and oxygen produced again. Over time it is envisaged that there might be options for battery 
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storage and additional electrolysers on the site to produce and encourage more hydrogen and oxygen 

development on the island. Scope to further expand the type and quantity of organic biodigestible 

waste that can be received at Creed IWMF. 

 

Project Funders 
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Appendix 1: OHLEH Dissemination of Information 
 

Information Dissemination to Partners 

Fortnightly Partners’ Calls were held throughout the duration of the project. Initially these were very 

informal, but partway through the project it was decided that it would be more productive to take 

notes and actions of each call, to try to ensure that tasks were completed in a timely manner. CES took 

on the role of organising and chairing these meetings, taking notes, and sending the notes and actions 

round after the call. Partners also kept in regular communication in between calls, with emails and 

calls between relevant partners as necessary. 

 

These regular calls were crucial in keeping each other up to date on progress as well as flagging up any 

potential issues early on, so that these could be dealt with as efficiently as possible. They were also 

useful for helping the group dynamic and minimising any misunderstandings which could have arisen 

had the group not been in direct, regular contact with each other. 

 

Throughout the project the level of partnership working and the support provided by the partners to 

each other and the project were commended, and it was clear that this led to pragmatic and efficient 

reviews of how best to progress with the various challenges faced along the way and how to rectify or 

mitigate these.  

 

Information Dissemination to Members 

All partners made sure that the project was highlighted to their internal staff and members which 

raised the profile of the project throughout the various stages of its progressions.  

 

CES provided regular OHLEH updates to CES members, and other interested parties, through the CES 

website and the monthly members’ bulletin. The CES website has an area dedicated to innovation 

projects, where the OHLEH webpages are sited 

(http://www.communityenergyscotland.org.uk/ohleh.asp). Various news stories relating to OHLEH 

were published on the CES News feed, as well as on CES Twitter and Facebook pages. An example of 

this is the visit the Flensburg students made to the facility and the follow up work they undertook.  

 

The CES Members’ bulletin is emailed out to a mailing list each month and highlights various projects 

and issues of interest. OHLEH updates were provided to members regularly throughout the project, 

along with relevant photographs. Reports on OHLEH were provided to CES Directors at Board 

Meetings in order to keep them informed of progress and of any issues or delays. 

 

The CES conference which took place in March 2018 was also a useful event for dissemination of 

information to members and a specific presentation was made on the OHLEH project by the Flensburg 

students.  

 

http://www.communityenergyscotland.org.uk/ohleh.asp
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SSC similarly had internal processes to keep staff and board members informed of the project. SCC 

were able to use their website to promote the project, with new bulletins posted following key 

milestones. It was also highlighted to staff through the Internal Bradan Tales newsletter.  

 

CnES informed council members and residents of project progress through a number of reports and 

publications.:  

 

https://www.cne-siar.gov.uk/news/2019/november/local-energy-hub-project-scoops-top-

environmental-award/ 

 

https://www.cne-siar.gov.uk/news/2019/november/comhairle-looks-forward-to-a-hydrogen-future/ 

 

https://www.cne-siar.gov.uk/Media/9003/V%20Item%2022A%20-

%20Outer%20Hebrides%20Local%20Energy%20Hub%20-%20Project%20Update.pdf 

 

https://www.cne-siar.gov.uk/news/2020/september/local-energy-hub-wins-aquaculture-award-for-

community-initiative/ 

 

It was useful to have specific channels through which information could be made available, such as 

the various partner websites and monthly bulletins, so that interested parties knew where to look for 

more information and updates. It was also useful to have information on a webpage for signposting 

specific people who got in touch to ask for more information. 

 

Wider Stakeholder Dissemination 

Awards 

• VIBES Scottish Environment Business Awards 2019- Winner of Partnership Scotland Award  

• Aquaculture Awards 2020- Shortlisted for Community Initiative Award and the Economic 

Sustainability Award  

• BITC (Business in the Community Award) submitted the Connected Places category for OHLEH 

News Stories 

Waste Management World (October 2019) - https://waste-management-world.com/a/good-vibes-

for-outer-hebrides-renewable-energy-from-fish-waste-project 

Fish Farmer (November 2019)- https://www.fishfarmermagazine.com/news/good-vibes-for-eco-

conscious-salmon-farmers/ 

The Fish Site (November 2019)- https://thefishsite.com/articles/salmon-waste-to-biogas-facility-

wins-environmental-award 

The Oban Times (November 2019)- https://wpcluster.dctdigital.com/wyvex-media/wp-

content/uploads/sites/63/2020/02/OT46_2019.pdf 

https://www.cne-siar.gov.uk/news/2019/november/local-energy-hub-project-scoops-top-environmental-award/
https://www.cne-siar.gov.uk/news/2019/november/local-energy-hub-project-scoops-top-environmental-award/
https://www.cne-siar.gov.uk/news/2019/november/comhairle-looks-forward-to-a-hydrogen-future/
https://www.cne-siar.gov.uk/Media/9003/V%20Item%2022A%20-%20Outer%20Hebrides%20Local%20Energy%20Hub%20-%20Project%20Update.pdf
https://www.cne-siar.gov.uk/Media/9003/V%20Item%2022A%20-%20Outer%20Hebrides%20Local%20Energy%20Hub%20-%20Project%20Update.pdf
https://www.cne-siar.gov.uk/news/2020/september/local-energy-hub-wins-aquaculture-award-for-community-initiative/
https://www.cne-siar.gov.uk/news/2020/september/local-energy-hub-wins-aquaculture-award-for-community-initiative/
https://waste-management-world.com/a/good-vibes-for-outer-hebrides-renewable-energy-from-fish-waste-project
https://waste-management-world.com/a/good-vibes-for-outer-hebrides-renewable-energy-from-fish-waste-project
https://www.fishfarmermagazine.com/news/good-vibes-for-eco-conscious-salmon-farmers/
https://www.fishfarmermagazine.com/news/good-vibes-for-eco-conscious-salmon-farmers/
https://thefishsite.com/articles/salmon-waste-to-biogas-facility-wins-environmental-award
https://thefishsite.com/articles/salmon-waste-to-biogas-facility-wins-environmental-award
https://wpcluster.dctdigital.com/wyvex-media/wp-content/uploads/sites/63/2020/02/OT46_2019.pdf
https://wpcluster.dctdigital.com/wyvex-media/wp-content/uploads/sites/63/2020/02/OT46_2019.pdf
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The Scotsman (November 2019)- https://www.scotsman.com/news/environment/western-isles-

council-looks-forward-hydrogen-future-1402916 

The Press and Journal (November 2019)- Islands Council to extend its use of hydrogen 

The Oban Times (December 2019)- https://www.obantimes.co.uk/2019/12/03/energy-project-

scoops-top-environmental-award/ 

The Fish Site(April 2020)- https://thefishsite.com/articles/whos-in-the-running-for-the-2020-

aquaculture-awards 

 

Websites/blogs 

The Scottish Salmon Company (August 2019)- https://www.scottishsalmon.com/news/articles/outer-

hebrides-local-energy-hub-shortlisted-in-the-vibes-scottish-environment-business-awards 

The Scottish Salmon Company (November 2019) - 

https://www.scottishsalmon.com/news/articles/outer-hebrides-local-energy-hub-project-scoops-

top-environmental-award 

Comhairle nan Eilean Siar (November 2019)- https://www.cne-

siar.gov.uk/news/2019/november/comhairle-looks-forward-to-a-hydrogen-future/ 

  

https://www.scotsman.com/news/environment/western-isles-council-looks-forward-hydrogen-future-1402916
https://www.scotsman.com/news/environment/western-isles-council-looks-forward-hydrogen-future-1402916
https://www.obantimes.co.uk/2019/12/03/energy-project-scoops-top-environmental-award/
https://www.obantimes.co.uk/2019/12/03/energy-project-scoops-top-environmental-award/
https://thefishsite.com/articles/whos-in-the-running-for-the-2020-aquaculture-awards
https://thefishsite.com/articles/whos-in-the-running-for-the-2020-aquaculture-awards
https://www.scottishsalmon.com/news/articles/outer-hebrides-local-energy-hub-shortlisted-in-the-vibes-scottish-environment-business-awards
https://www.scottishsalmon.com/news/articles/outer-hebrides-local-energy-hub-shortlisted-in-the-vibes-scottish-environment-business-awards
https://www.scottishsalmon.com/news/articles/outer-hebrides-local-energy-hub-project-scoops-top-environmental-award
https://www.scottishsalmon.com/news/articles/outer-hebrides-local-energy-hub-project-scoops-top-environmental-award
https://www.cne-siar.gov.uk/news/2019/november/comhairle-looks-forward-to-a-hydrogen-future/
https://www.cne-siar.gov.uk/news/2019/november/comhairle-looks-forward-to-a-hydrogen-future/
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Appendix 2: Potential for rollout of similar projects 
 

Potential for Hydrogen Production in the Western Isles 

This section briefly explores the potential for hydrogen production scenarios that have the potential 

to be further developed. It should however be noted that hydrogen is still in the early phase of 

development and therefore would need significant financial and Government support to make it 

economically viable: 

 

CONSTRAINED GENERATION 

 

Existing Generation 

At Creed, using the electrolyser to de-constrain generation results in subsidies such as Feed-in Tariffs 

(FiTs) and Renewables Obligation Certificates (ROCs) to be realised. The same principle can be applied 

to any existing constrained turbine that is in receipt of subsidy. 

 

As the Creed AD / CHP receives more feedstock, there is also the potential for CHP production 

(constrained to 240kW electrical) to exceed its export capacity (150kW) if the Creed demand “behind 

the meter” isn’t sufficient.  

 

Furthermore, the OHLEH electrolyser demand (30kW) only represents 40% of the maximum wind 

turbine constraint (75kW) therefore there may be justification for an additional electrolyser in the 

future. The later monitoring and evaluation report will explore this in more detail and will investigate 

and detail the current usages of the constrained power including water heating, the electrolyser and 

other electrical demands.  

 

Elsewhere, the privately owned Pentland Road Wind Farm north west of Stornoway is also constrained 

(18MW limited to 13.8MW). Other installed generators all have firm grid connections, although they 

do suffer from prolonged periods of downtime during grid maintenance and unexpected grid faults. 

The Point and Sandwick Power 9MW scheme are also sometimes paid to switch off their generators 

under a Connect & Manage scheme operated by SSEN and National Grid.  

 

Examples of projects elsewhere in Scotland include The Surf’n’Turf 3and BIG HIT 4 projects in the 

Orkney Islands, both of which use electrolysers to avoid curtailment of existing wind turbines. In these 

cases, the turbines are curtailed by an Active Network management (“ANM”) system rather than 

having a fixed connection constraint. 

 

 

New Generation 

 
3 http://www.surfnturf.org.uk/  
4 https://www.bighit.eu/  

http://www.surfnturf.org.uk/
https://www.bighit.eu/
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At present, no new generation connections above the “G83” limit (3.68kW per phase) can be 

connected to the Western Isles grid. It is estimated that there are approximately 100MW of potential 

community wind projects and 410MW of potential commercial wind projects in the pipeline that 

cannot connect due to grid constraint. It may be feasible to use hydrogen production to enable 

connection in some of these instances. 

 

A business case would need to be developed to demonstrate the following over the lifetime of the 

plant. Note that for new generation, subsidy may not be applicable. Figure 5 shows the economic 

conditions that would need to apply. 

 

 
Figure 5: Economic Conditions Required for Hydrogen Production to relieve Grid Constraint 

 

 

 

 

 

Where H2/O2 production is being used to justify building new generation where this could not 

otherwise be grid connected, the capital and operational cost of the generation equipment would 

need to be included in this calculation. This is likely to be significant and therefore would need careful 

consideration. 

 

 

UNCONSTRAINED GENERATION 

Where there isn’t generation constraint, use of electricity to produce H2/O2 “behind the meter” 

instead of exporting electricity to the grid may be beneficial where H2/O2 replaces export payments 

(which are likely to be in the region of 5p/kWh). In the current climate where demand for hydrogen is 

low the costs for developing unconstrained generation to produce hydrogen and oxygen are not 

viable. However, as demand increases the gap in viability is likely to close and it is worth bearing this 

in mind when exploring renewable projects which can take 5-10 years to develop.  

 

Figure 6 shows the economic conditions that would need to apply. 
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Figure 6: Economic Conditions Required for Hydrogen Production to replace Export 

 

 

USING GRID ELECTRICITY DIRECTLY 

Where there is a demand for gas locally, e.g. as a transport fuel source or raw material and it is cheaper 

to produce this locally using grid electricity rather than importing the hydrogen, then it may be 

justified to use grid electricity to produce the H2/O2. 

 

Figure 7 shows the economic conditions that would need to apply. 

 

 
Figure 7: Economic Conditions Required for Hydrogen Production to justify Import 

 

 

 

 

 

 

Potential for Hydrogen & Oxygen Demand in the Western Isles 

Demand is broken down below into four potential demand categories – transport, electricity, heat and 

other products. 

 

TRANSPORT 

Transport accounts for 28% of all energy consumption in the Western Isles 5, equating to 

approximately 207 GWh / Annum, with the vast majority using energy derived from fossil fuels. 

 

Hydrogen can be used as a transport fuel, either within fuel cell vehicles (i.e. converting hydrogen to 

electricity to drive an electric motor) or through hydrogen combustion (used within the OHLEH project 

as hydrogen-diesel mix). 

 

 
5 Western Isles Energy Audit, Element Energy, July 2014 
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Road Transport 

82% of transport energy on the Western Isles is used by road transport 6. 

 

The OHLEH project has purchased a hybrid H2 refuse collection vehicle (“RCV”) which runs on a 

combination of diesel and H2, hence reducing CO2 emissions. This will operate on one of the refuse 

collection routes. There may be potential to operate such vehicles on other routes provided that 

refuelling locations are appropriate – CnES plans to replaces 2 to 3 more diesel RCV’s with hydrogen 

hybrids in the near future. 

 

CnES own the following road vehicles: 

 

• 32 vehicles for waste, recycling & cleansing including 10 x RCVs 

• 13 vehicles for transport ranging from 17 to 60 seats 

• 68 other assorted vehicles 

 

Meanwhile, SSC operates approximately 75 road cars, vans and trucks as well as 35 plant vehicles (fork 

lift trucks and telehandlers). 

 

Operational data is not yet available from OHLEH; however, initial estimates are that the refuse lorry 

will use 2.8 tonnes of H2 per annum, whilst the Creed electrolyser has potential to produce a maximum 

of 4.2 tonnes per annum 7. Hence there is clearly potential for additional hydrogen production to be 

utilised locally. 

 

Elsewhere in Scotland, the BIG HIT project in Orkney will introduce 10 x hydrogen vans supplied by 

Symbio FCell. Hydrogen buses are also available, for example those operated through the H2 

Aberdeen project by Aberdeen City Council. There are two fuel cell cars available in the UK at present 

– the Hyundai ix35 Fuel Cell and the Toyota Mirai – with Honda due to release its Clarity Fuel Cell 

vehicle soon. 

 

Marine Transport 

12% of transport energy on the Western Isles is used by marine transport 8. 

 

The Point & Sandwick Trust is undertaking a feasibility study into hydrogen-powered marine transport 

in the Western Isles and the HySeas Project is exploring the option of hydrogen-powered ferries in 

Orkney. If successful, these projects could open the door to decarbonising marine transport. 

 

Caledonian MacBrayne operate the inter-island ferry fleet in the Western Isles, whilst SSC operate the 

following marine vessels: 

 
6 Western Isles Energy Audit, Element Energy, July 2014 
7 5.33NM3/h per PURE electrolyser spec @ 11.13Nm3/kg 
8 Western Isles Energy Audit, Element Energy, July 2014 

https://www.bighit.eu/hydrogen-vehicles
https://www.arcolaenergy.com/symbio-fcell/
http://www.h2aberdeen.com/home/H2-Aberdeen-hydrogen-bus.aspx
http://www.h2aberdeen.com/home/H2-Aberdeen-hydrogen-bus.aspx
https://www.honda.co.uk/cars/new/coming-soon/clarity-fuel-cell/overview.html
https://www.toyota.co.uk/new-cars/new-mirai/landing?gclid=CNr3nKSA9d4CFUG7Gwodn2kJdg&gclsrc=ds#/?utm_source=bing&utm_medium=ppc&utm_campaign=OEM-UK-EN-B-Model-Mirai-xx-GOO-PHRASE&utm_content=Search-mirai&utm_source=bing&utm_campaign=[*Campaign*]&utm_term=[*searchterm*]&msclkid=5dde160687871c45f3c44dfbf67b4ee0
https://www.honda.co.uk/cars/new/coming-soon/clarity-fuel-cell/overview.html
https://www.bbc.co.uk/news/uk-scotland-highlands-islands-43140326
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• 63 small petrol driven access boats 

• 39 large workboats (fuel oil) 

• 40 static barges (fuel oil) 

 

This highlights that not only is there potential for additional scope at the Creed and Barvas sites but 

that there is also interest and potential demand for hydrogen in the future in other sectors throughout 

the Western Isles. However, it is worth highlighting the work that still needs to be done to ensure that 

hydrogen is commercially viable and these projects listed above would need to be seen as pilot 

projects at this stage until the demand for hydrogen increases which would hopefully lower the costs 

of equipment and manufacture of green hydrogen. 

 

 

ELECTRICITY 

195GWh of electricity is used annually on the Western Isles, of which approximately 59% is from 

imported electricity and 38% is from on-island renewable energy generation, with the balance 

supplied from the local diesel generator which is only usually used when there is a power outage to 

the islands 9. 

 

Production of hydrogen using electrolysis is approximately 70-80% energy efficient and hydrogen fuel 

cells are approximately 60% efficient in conversion back to electricity. Therefore, using hydrogen to 

produce electricity is only likely to be economically viable in the following circumstances: 

 

Off-grid 

Hydrogen could provide an alternative solution to off-grid generation that uses fossil fuels, e.g. diesel 

generation on offshore fish farms or remote island generation. 

 

Back-up 

The Western Isles electricity supply also suffers frequent interruptions due to poor weather conditions 

and demand spikes. Diesel back-up generation produces approximately 20WGh per annum at an 

efficiency of approximately 25% 10. This presents an opportunity for longer-term hydrogen storage to 

provide some of this back-up capability. 

 

Other Opportunities 

Where the cost of producing and transporting hydrogen is low enough to justify the round trip losses, 

there may be other situations where it is beneficial to produce hydrogen as a fuel source for producing 

electricity. 

 

 
9 Western Isles Energy Audit, Element Energy, July 2014 
 
10 Western Isles Energy Audit, Element Energy, July 2014 
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The OHLEH project includes a 5kW hydrogen fuel cell at Scottish Salmon Company’s Barvas hatchery, 

with hydrogen transported from Creed to Barvas by road. An agreement will need to be put in place 

between SSC and CnES whereby the end cost of electricity will be cheaper than standard electricity 

import. 

 

This process is similar, albeit on a smaller scale, to the Surf’n’Turf project on Orkney where hydrogen 

is produced on one island (Eday) and moved by road and ferry to Kirkwall where a fuel cell generates 

electricity to provide shore power to ferries. 

 

The economics of both the OHLEH and Surf’n’Turf projects are viable because (a) the capital cost of 

the equipment was funded; and (b) hydrogen is generated using energy from wind turbines that would 

otherwise be lost due to curtailment / constraint. 

 

HEAT 

The Western Isles is also more reliant on petroleum products (65% of primary energy supply) that the 

UK average (43%) 11. This is largely due to being off the gas grid and therefore being reliant on oil and 

other fossil fuels for heating. 

 

Hydrogen can be used to produce heat, for example the BIG HIT project will provide heat to a local 

authority building on the Isle of Shapinsay using a 30kW hydrogen boiler. 

 

There is also potential for hydrogen to be introduced to the islanded gas grid in Stornoway and this is 

currently being explored by CnES.  

 

OTHER PRODUCTS 

Currently the production of ammonia accounts for approximately 1.8% of global fossil fuel 

consumption and 1.3% of global CO2 emissions 12. Ammonia is used as a refrigerant gas, for 

purification of water supplies, and in the manufacture of plastics, explosives, textiles, pesticides, dyes 

and other chemicals. There may be some demand for ammonia in the Western Isles. 

 

OXYGEN DEMAND 

Where oxygen capture can be appended to an electrolyser, this provides a second product. Currently 

bottled oxygen is imported to the Western Isles. Demands for oxygen include aquaculture, medical, 

diving, welding and cutting. 

 

SSC’s Barvas hatchery already has its own oxygen generator; however, this uses grid electricity – 

therefore where there is potential to produce O2 at a cheaper price as a by-product of electrolysis 

using curtailed or behind the meter generation. 

 
11 Western Isles Energy Audit, Element Energy, July 2014 
12 https://royalsociety.org/~/media/events/2017/10/decarbonising-uk-energy/Rene%20Benares-

Alcantara%20presentation.pdf  
  

https://royalsociety.org/~/media/events/2017/10/decarbonising-uk-energy/Rene%20Benares-Alcantara%20presentation.pdf
https://royalsociety.org/~/media/events/2017/10/decarbonising-uk-energy/Rene%20Benares-Alcantara%20presentation.pdf
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Bottled oxygen is also used at SSC’s Barvas hatchery when its O2 generators produce insufficient gas 

or are switched off for any reason. SSC purchase this bottled gas from a major industrial gas supplier 

and is imported to the Western Isles. It is hoped that this will rarely need to be done once the OHLEH 

project is fully up and operational.  

 

Meanwhile, oxygen for human use (medical and diving) will require specific purities / concentrations 

to be guaranteed but could be another significant supply if more hydrogen was produced locally.  

 

 

Wider Opportunities for OHLEH Roll-out 

 

There are four key components that have come together to make OHLEH feasible: 

 

• Under-utilised AD + CHP 

• Local supply of AD feedstock (which would otherwise be sent to landfill) 

• Constrained generation 

• Gas product demand 

 

It may be unlikely that all of these elements will be present together in the same location as they are 

at the Creed Integrated Waste Management Facility; however, we will explore specific combinations.  

 

 

UNDERUTILISED AD/CHP + LANDFILLED FEEDSTOCK 

 

Where there is an existing, underutilised AD/CHP plant and a local feedstock that would otherwise be 

landfilled, there two potential value streams: 

 

• Landfill Cost Mitigation – where digestible waste is currently disposed of at a cost 

• Production of heat and power that would otherwise require imported electricity / fossil fuel 

 

Even where there is landfilled feedstock but no AD/CHP, there may be a business case for capital 

investment. Figure 8 shows the economic conditions that would need to apply. 

 

 
Figure 8: Economic Conditions Required for Underutilised AD/CHP to be twinned with Landfilled 

Feedstock 
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Figure 9 shows the location of anaerobic digesters across Scotland, mainly clustered on the east coast 

and central belt. The Creed AD is highlighted with a red circle. 

 

Agricultural plants predominantly use feedstock such as manure, slurry, crops and crop residues, 

whilst waste plants predominantly use municipal, commercial and industrial waste streams. 

 

Combined Heat & Power (CHP) plants use the AD to generate biogas which is burned on site to 

generate heat, power or both, whilst Biomethane to Grid (BtG) plants use the AD to generate and 

upgrade biogas to derive biomethane which can be injected into the national gas grid. 
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Figure 9: Location of Creed IWMF (red circle) and other AD facilities in Scotland 13 

 

Feedstock may be produced by the following activities: 

 

Aquaculture 

 

Fish farming produces mortalities during growth and offcuts during processing – supply of the former 

tends to be more sporadic whilst supply of the latter tends to be more continuous. Prior to OHLEH, 

the fish was disposed of through landfill. Figure 10 shows aquaculture sites across Scotland, which are 

largely clustered across the West Coast – blue shapes are finfish sites and green shapes are shellfish 

sites. 
 

 
13 http://www.biogas-info.co.uk/resources/biogas-map/  

http://www.biogas-info.co.uk/resources/biogas-map/
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Figure 10: Location of Aquaculture Sites in Scotland   
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Brewing & Distilling 

 

Spent grain from brewing can be used in a number of ways including animal feed, direct combustion 

and biogas production – the latter is usually carried out through anaerobic digestion. 

 

Figure 11 shows breweries across Scotland and Figure 12 shows distilleries across Scotland. These are 

constantly changing and there are more breweries and distilleries being explored and developed in 

the Western Isles which could be considered in the future. 
  

 
Figure 11: Location of Breweries in Scotland   
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Figure 12: Location of Distilleries in Scotland   
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CONSTRAINED GENERATION & HYDROGEN/OXYGEN DEMAND 

 

There is considerable grid constraint across Scotland, resulting in situations where new generation 

cannot be connected at all or where it can be connected but is constrained either to a fixed limit or 

variably by an active network management system. Constraint can be relieved by grid strengthening 

or by introducing new demand. Introduction of new demand may be cheaper in some circumstances. 

Figure 13 shows grid constraint in the north of Scotland and Figure 14 shows grid constrain in the 

south of Scotland. 
 

 
Figure 13: Grid constraint in SSEN area (October 2018)    
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Figure 14: Grid Constraint in SPEN Area   

 

It is clear to see that due to the wind resource and the availability of water that the Outer Hebrides 

are a prime location for green hydrogen development in the future. However, this is still deemed to 

be an early technology which projects such as OHLEH are trialling. The financial case for hydrogen at 

the moment is challenging, and it is clear that both financial support and Government incentives along 

with increased demand are important in order to develop the sector in the future. 

 


