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Executive Summary
This feasibility study, commissioned by Westmorland and Furness Council and prepared by Arthian Ltd, 
assesses the potential for community-led renewable energy generation and low-carbon heating in Murton 
Parish, encompassing the villages of Murton and Hilton. The study evaluates technical, financial, and social 
viability across a range of technologies, with a focus on practical implementation and long-term community 
benefit.

Here are some of the key findings contained within this report:

Electricity Demand & Infrastructure: 

Murton Parish consumes approximately 506 MWh of electricity annually. The area is served by a rural 11 kV 
overhead distribution network with several substations offering varying degrees of connection capacity. While 
current infrastructure supports existing demand, capacity for additional generation or electrified heating is 
limited and may require reinforcement.

Renewable Generation Potential:

Ground-mounted solar PV is identified as the most suitable and cost-effective option, with a proposed 170 
kWp system offering strong generation potential, a 9.2-year payback, and ~39

Roof-mounted solar PV is viable at select locations, notably Midtown Farm, with a 38 kWp system offering full 
local use and a 10.98-year payback.

Micro-hydroelectric generation on Hilton Beck is technically feasible, with a proposed 41 kW run-of-river 
system generating ~210 MWh/year and saving ~47
(~19 years).

Low-Carbon Heating:

Air Source Heat Pumps (ASHPs) are the most practical solution for decarbonising heat, supported by existing 
installations and community interest. A phased, property-by-property rollout is recommended, aligned with 
retrofit readiness and supported by fabric upgrades.

A communal heat network is not currently viable due to dispersed settlement patterns and infrastructure 
costs.

Community Engagement:

Residents expressed strong support for solar and wind generation, and moderate support for hydro and heat 
pumps. Affordability and energy resilience were key concerns, with interest in local ownership and benefit-
sharing models.

Governance & Delivery:

A Community Benefit Society (CBS) or co-operative model is recommended to ensure democratic 
governance, financial transparency, and reinvestment of surpluses. A joint venture or owner-operator model 
is considered most appropriate for balancing community control with technical and financial expertise.
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Next Steps for the Community:

1. Prioritise ground-mounted solar PV as the lead technology, with targeted rooftop and hydro 
installations to follow.

2. Establish a community energy group to lead project development and governance.

3. Engage with SP Electricity North West early to confirm grid capacity and connection feasibility.

4. Pursue funding through schemes such as the Rural Community Energy Fund (RCEF), Boiler Upgrade 
Scheme (BUS), and community share offers.

5. Develop a phased heat decarbonisation roadmap, including household energy audits and retrofit 
planning.

This study concludes that Murton Parish is well-positioned to implement a community-led energy transition, 
leveraging its natural resources, engaged population, and existing infrastructure to deliver long-term 
environmental and economic benefits.
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1. Introduction

1.1 Background and Context

Westmorland and Furness Council commissioned Arthian to undertake a feasibility study to assess the 
potential for community energy systems within rural settings. Murton Parish was selected as the case study 
community due to its provisional suitability, based on factors including community engagement and 
readiness, availability of renewable and low-carbon energy resources, potential social benefits, and the 
opportunity for replication across similar rural areas.

This report evaluates the technical and financial viability of a range of renewable energy generation and low-
carbon heating technologies for Murton Parish. It provides a comparative assessment to identify the most 
appropriate solutions for the village and outlines the infrastructural, economic, and operational requirements 
needed to support a transition to sustainable energy. In addition, the report examines funding mechanisms 
and ownership models to enable practical implementation and long-term community benefit. The focus on 
this study will be around the main population areas of Murton and Hilton. 

1.2 Site Description

Murton Parish is a small, historic rural community located within the Eden Valley, on the lower slopes of the 
North Pennines. The Parish comprises the villages of Murton and Hilton, together with the hamlets of Langton, 
Coupland Beck, Brackenber, Flakebridge, and consists of approximately 154 households. 

The area is predominantly residential, with key community buildings including the Murton Institute (village 
hall) and a village church. Several working farms are situated on the outskirts of the villages and across the 
surrounding countryside, which is primarily used for agricultural purposes.
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The housing stock consists mainly of detached and semi-detached early 19th-century stone-built properties 
with slate roofs, alongside a small number of more modern or retrofitted dwellings, the majority of homes are 
privately owned and generally considered to be in good condition. A number of dwellings have implemented 
energy efficiency measures and low-carbon technologies.

A number of becks run through the Parish, including Murton Beck and Hilton Beck, the latter of which may 
offer potential for small-scale hydro generation. The surrounding landscape comprises open fields and gently 
rolling terrain that may be suitable for the installation of ground-mounted renewable energy technologies 
such as solar PV or small-scale wind. Owing to the local topography, the area often experiences strong winds 
from the North Pennines, including the distinctive Helm Wind, which may enhance its suitability for wind 
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turbine installations. As a predominantly farming area, the low housing density, typically pitched roofs, and 
unshaded exposure also make many properties well suited for solar PV systems.

The Parish lies just below an active Ministry of Defence (MOD) military training zone, which extends across 
the fells to the east of Murton and Hilton. While the training area is located outside the main settlement 
boundaries, its presence introduces additional considerations for any renewable energy development in 
terms of land access, safeguarding zones, and potential aviation radar or line-of-sight constraints, 
particularly for taller structures such as wind turbines. Murton Parish lies in an Area of Outstanding Natural 
Beauty, which run northwest  to south east through Murton and Hilton, extending into the fells. 

The Murton Institute, built in 2015, already benefits from solar panels and an air source heat pump (ASHP). A 
small number of domestic properties across the Parish also have solar PV and ASHP systems installed, 
indicating a growing local interest in renewable energy and low-carbon technologies.The Murton Parish 
Council represents the villages and hamlets within the Parish and is engaged in supporting residents and 
improving the local area. 

There are currently no planned developments relevant to this community energy feasibility study within 
Murton Parish.
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1.3 Village Energy Systems

1.3.1 Village Heating Systems

Murton Parish is not connected to the main gas network, and heating systems and their fuel source varies
across the Parish. Heating systems and fuel sources included gas-oil, LPG, solid fuel, electric storage heating 
and Air Source Heat Pump (ASHP), but it was not possible to break down the exact apportionment within the 
Parish. 

A sample of eight buildings was assessed during the site visit, as shown below. It should be noted that this 
represents only a small sample, and in reality, the proportion of properties using heat pumps is expected to 
be much lower, with gas oil likely being the predominant heating fuel within the area.

Heating Fuel Percentage of use (%)

Gas grid connected 0%

Gasoil 34%

LPG 14%

Solid Fuel (Wood, Coal, Brickettes) 14%

Electricity (Electric Heaters) 13%

Heat Pumps (ASHP, GSHP) 25%

Other 0%

This diversity in heating types reflects differing levels of energy efficiency and retrofit readiness across the 
housing stock. Many of the older, stone-built properties have limited insulation and fabric efficiency, 
presenting challenges for the widespread adoption of low-carbon heating technologies. However, community 
engagement indicates a generally positive attitude towards renewable and low-carbon heating, particularly 
heat pump deployment.

1.3.2 Village Electrical Connection

Murton Parish is supplied by an overhead electrical distribution network operated by SP Electricity North 
West. The Parish receives power via an 11 kV overhead radial feeder which runs broadly west to east across 
the area, passing north of Murton village and continuing towards Hilton. Several spur lines extend from this 
feeder to supply the surrounding hamlets of Brackenber, Langton, and Coupland Beck.
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Electricity is stepped down locally at a number of pole-mounted and ground-mounted distribution 
substations, including an SP Electricity North West outdoor compound substation (asset reference 660264) 
located near Murton village, which accommodates an 11 kV / 415 V transformer. From these points, low-
voltage (LV) distribution is delivered through a combination of overhead and underground cabling, providing 
supply to residential properties, farms, and community facilities throughout the Parish.

The distribution configuration reflects a typical rural arrangement, operating as a single radial feeder system 
with limited redundancy. As such, supply continuity is dependent on a single overhead line route, making it 
susceptible to weather-related interruptions, particularly during winter months when high winds and icing 

Discussions with community representatives indicate that occasional power outages have occurred, 
particularly during periods of adverse weather. This aligns with the known operational characteristics of 
exposed rural overhead networks, where faults caused by wind, snow, or falling branches can temporarily 
disrupt supply.

The existing SP Electricity North West infrastructure appears adequate for current domestic and agricultural 
demand, but available capacity for additional electrical load or embedded generation (e.g. solar PV, heat 
pumps, or small-scale renewables) is likely to be limited. The local LV circuits and distribution transformers 
are designed primarily for unidirectional power flow, meaning their thermal ratings, voltage regulation, and 
protection settings constrain the extent to which distributed generation, or further electrified heating can be 
accommodated without reinforcement or network control upgrades.
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1.3.3 Energy Consumption

Consumption Values (TDCVs)1 for UK households, supplemented with assumptions for community and 
commercial buildings. The estimated consumption for heating and electricity can be seen in the table below. 

Energy Consumption

Average household electricity consumption 2,700 (kWh/year/household)

Parish household consumption 415,800 (kWh/year/household)

Additional building (community/church/small business within the 
Parish)

30,000 (kWh/year)

Total farm consumption within the Parish 60,000 (kWh/year)

Total Parish electrical consumption 505,800 (kWh/year)

Average heating fuel consumption 12,000 (kWh/year/household)

Village heating fuel consumption 1,848,000 (kWh/year)

The graph below depicts the total estimated electricity and heating consumption of the village. 

1 Ofgem (2023). Typical Domestic Consumption Values (TDCVs). Office of Gas and Electricity Markets (Ofgem)



Page 12 of 39 © 2026, Arthian Ltd

The typical annual electrical demand profile for Murton Parish has been derived using standard UK household 
consumption patterns derived from Department for Business, Energy & Industrial Strategy (BEIS)2. The 
estimated total village electricity demands are summarised below.

The typical heating demand profile for Murton Parish domestic buildings, presented in the charts below, is 
based on Heating Degree Day (HDD) analysis to reflect seasonal variations in heat demand throughout the 
year.

2 Department for Business, Energy & Industrial Strategy (BEIS) (2022). Subnational Electricity Consumption Statistics: 
Methodology and Data. UK Government
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1.3.4 Energy Costs

A range of costs for the eight sample buildings was provided in both annual and monthly formats. Electricity 
consumption costs were observed to range between £600 and £1,136 per year, while heating system costs 
varied between £1,100 and £3,250 per year, with the upper end representing properties using ASHPs. Typical 
unit rates could not be confirmed through community engagement.

Following direct stakeholder engagement feedback, the typical electricity unit rate in Murton Parish is 23.23
p/kWh. Heating fuel costs in rural areas typically exhibit greater variability due to factors such as local supply 
chains, delivery logistics, and seasonal demand. The average price for heating oil is approximately 7 p/kWh, 
although the precise distribution of heating fuel types across the Parish remains unknown.

A breakdown of typical heating fuel costs is provided below, based on data from UK Government sources and 
the Energy Saving Trust.

Typical Heating Fuel Costs

Gas 6.3 (p/kWh)

Heating Oil 7 (p/kWh)

LPG 12.2 (p/kWh)

Solid Fuel Wood 7.7 (p/kWh)

Solid Fuel Briquettes / Pellets 9 (p/kWh)

Solid Fuel - Charcoal / Coal 6.5 (p/kWh)

Direct electric (panel / storage heaters) 23.23 (p/kWh)

Heat Pumps 7.7 (p/kWh)

The expected average annual electrical and heating costs, based on benchmarking, are shown below.

Typical Heating Fuel Costs

Energy Type Unit Cost (p/kWh) Annual 
Consumption 
(kWh)

Estimated Annual 
Cost (£/Year)

Electricity 23.23 2,700 ~ £630

Heating oil 7 12,000 ~ £840

Total household energy cost: ~ £1,470

This modelled value is based on Ofgem benchmark assumptions and provides a baseline for assessing the 
financial impact of energy use in Murton Parish. It should be noted that the above benchmark figures appear 
to be slightly lower than the reported values gathered through community engagement.
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2. Community Engagement
Community engagement has been carried out through a number of means, which included on-site meeting 
with selected community representative, community walk round meeting key members of the community and 
a community questionnaire. The questionnaire responses were provided by the appointed representative.

2.1 Questionnaire outputs

The Murton Parish community reported moderate issues with electricity reliability and minor concerns 
regarding heating fuel supply. The community identified reduced greenhouse gas emissions, lower household 
energy bills, and greater local control over energy as the highest perceived benefits of potential community 
energy projects. Improved supply reliability and off-grid system resilience were viewed as moderate benefits, 
while local job creation was considered of lower importance.

heating oil, LPG, and solid fuels, which are both costly and subject to price volatility. This indicates that there 
is significant potential for renewable generation and low-carbon heating systems to improve long-term 
affordability and resilience.

Residents expressed the strongest support for ground-mounted solar PV and wind generation, recognising 

the North Pennines. Building-level heat pumps were also viewed positively, while roof-mounted solar PV, 
biomass, hydroelectric, and communal heat networks were considered less suitable.
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Approximately seven households currently have solar PV systems and five have air source heat pumps, 
demonstrating early adoption of low-carbon technologies and a growing interest in local renewable energy. 
Feedback indicated mixed experiences with heat pumps, some residents reported cost and performance 
concerns, while others expressed satisfaction with their systems.

Concerns were noted regarding potential visual and noise impacts of community energy installations, though 
these were generally seen as manageable through careful site selection. Given the predominance of grazing 
farmland and limited arable land, local farmers highlighted a need to balance renewable energy opportunities 
with agricultural productivity. Impacts on local wildlife were not seen as a significant issue.

The community expressed interest in forming or participating in a community energy group and showed 
moderate interest in local ownership or investment via community shares. Existing local groups, such as the 
Village Institute Committee and the Parish Council, were identified as effective bodies for coordinating future 
projects and exploring funding routes.

Murton Parish has not yet explored formal community energy funding options, but demonstrates a strong 
readiness for engagement, supported by an active local governance structure and early examples of 
renewable technology uptake. The housing stock is predominantly detached and semi-detached, with a small 
proportion of farm properties, providing suitable conditions for both individual retrofit and distributed small-
scale renewable energy deployment.

Overall, the survey results indicate that Murton Parish has a high level of readiness and interest in community-
led renewable energy and low-carbon heating initiatives. There is a clear opportunity to build on existing 
installations, with solar PV and wind generation identified as the preferred technologies, supported by heat 
pump rollout and potential for battery storage integration to enhance local energy resilience.
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3. Decarbonisation technology appraisal
An options appraisal of renewable energy and low carbon heating technologies has been undertaken to 
access their suitability for deployment within Murton Parish. 

Technology Status Suitability

Solar PV 
(Ground-
Mounted)

Suitable
The open agricultural fields surrounding Murton, Hilton provide good potential for 
ground-mounted solar PV systems, subject to landowner agreement, grid capacity 
and planning approval.

Solar PV 
(Roof-
Mounted)

Suitable
Several barns  provide appropriate roof space with suitable orientation and minimal 
shading.

Wind 
Generation

Suitable

The Parish lies on the lower slopes of the North Pennines and experiences frequent 
strong winds, including the Helm Wind. While wind resource is favourable, the 

introduce planning sensitivity. Medium-scale turbines may face visual-impact and 
noise-assessment constraints, though small community turbines could be feasible 
with appropriate siting.

Hydroelectric 
Generation

Suitable
Murton Beck and Hilton Beck flows from the fells through the 2 main population 
centres of Murton and Hilton. Murton Beck is not suitable due to low flow; Hilton 
Beck is viable for a small-scale hydro system. 

Battery 
Energy 
Storage

Suitable
A battery system installed alongside renewable generation would enable excess 
energy storage and improve local energy resilience; feasibility depends on 
generation capacity and cost.

Anaerobic 
Digestion

Not 
Suitable

The Parish has a predominantly agricultural base, although no significant or 
consistent local organic waste stream identified to support viable operation for 
community energy projects.

Biomass 
Heating

Possibly
Suitable

No sustainable local biomass fuel supply available; transport costs and emissions 
would reduce viability.

Air Source 
Heat Pump 
(ASHP)

Possibly 
Suitable

Well-suited for phased, individual property installations with appropriate retrofit 
measures.

Ground 
Source Heat 
Pump (GSHP)

Possibly 
Suitable

There is suitable available land, but high capital cost and installation disruption are 
key barriers. 
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Water Source 
Heat Pump 
(WSHP)

Not 
Suitable

No suitable local water bodies or sufficient flow rates to support installation.

Community 
Heat Network

Possibly 
Suitable

Technically feasible but currently unviable due to property readiness, infrastructure 
cost, and limited heat density.

Electrical 
Mini-Grid

Not 
Suitable

Existing SP Electricity North West network already provides adequate coverage; a 
separate mini grid would be costly and complex to operate and licence.

The table below provides indicative supply and installation cost benchmarks for renewable energy and low 
carbon heating technologies. These values are intended to support feasibility-level assessment and will vary 
between projects depending on specification, site constraints and procurement approach.

Based on the assessment of available renewable energy resources, infrastructure capacity, planning 
considerations, and community priorities, it has been determined that solar PV represents the most suitable 
technology for implementation within Murton Parish. Both ground-mounted and roof-mounted systems are 
technically and commercially viable, supported by good local solar irradiation, suitable agricultural and 
building sites, and proximity to existing 11 kV grid infrastructure.

Hydroelectric generation has also been identified as feasible, specifically along Hilton Beck, where a suitable 
head and flow have been confirmed for a small-scale, community-led run-of-river system. The viability of this 
option will depend on abstraction licensing, ecological flow requirements, and detailed engineering design, 

mix.

While the parish benefits from relatively strong wind resources due to its position on the lower slopes of the 
North Pennines, the proximity to the North Pennines Area of Outstanding Natural Beauty (AONB) introduces 
planning sensitivity for larger turbines. Small or single community-scale wind turbines may still be technically 
feasible but would require careful siting, landscape design, and consultation with the local planning 
authority.

Technology Cost Breakdown
Technology Install cost (£)

Generation

Solar PV (Ground Mounted) £1,000/kW 
Solar PV (Roof Mounted) £1,200/kW 
Wind £4,000/kW 
Hydro £5,000 - 7,000/kW 
Anaerobic Digestion £3,000 - 7,000/kW 
Battery Storage £500 800/kWh 

Low Carbon 
Heating

Biomass Boiler £700/kW 
Heat Pump (ASHP) £2,000/kW 
Heat Pump (GSHP) £2,500/kW 
Heat Pump (WSHP) £3,000/kW 
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Heat pumps have been identified as the most appropriate low-carbon heating technology to decarbonise 
local heat demand. Several properties within the parish have already installed systems, and residents appear 
supportive of wider adoption. A property-by-property rollout is considered the preferred approach, as building 
stock varies in heat pump readiness. A communal or district heat network would require extensive retrofit and 
coordinated participation, which is not currently viable. Individual installations allow households to transition 
when appropriate, improving energy efficiency and reducing emissions in line with retrofit opportunities.

Battery energy storage has been considered as a potential complement to renewable generation; however, 
as the proposed solar PV and hydro schemes would operate through a sleeved supply agreement using the 
existing SP Electricity North West network, grid balancing would be managed through the national system. 
Battery installation is therefore not required at this stage, as it would add unnecessary cost without delivering 
significant operational or economic benefit. Storage could be reconsidered in the future if export constraints 
or resilience requirements arise.

In summary, solar PV provides the most suitable and cost-effective renewable energy opportunity for Murton 
Parish, supported by complementary potential for small-scale hydroelectric generation and progressive 
adoption of individual heat pump systems. Collectively, these technologies align with community feedback, 
available natural resources, and local infrastructure capacity, offering a balanced and deliverable pathway 
toward achieving meaningful carbon reduction and improved energy self-sufficiency across the parish.
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4. Proposed solution

4.1 Decarbonising Electricity / Renewable Energy Generation

Solar PV, wind power, and hydroelectric generation were assessed as potential renewable energy 
technologies for implementation within Murton Parish, encompassing Murton, Hilton, and the surrounding 
rural area.

A wind rose analysis was undertaken to evaluate the local wind regime (see table and figure below). Results 
indicate that the prevailing wind direction is from the west to west-south-west, influenced by the Helm Wind, 
a distinctive local meteorological phenomenon that produces strong and intermittent airflow across the 
western slopes of the North Pennines. The dataset shows the highest frequency and wind speeds from the W, 
WSW, and SW quadrants, with mean speeds typically ranging between 4 m/s and 12 m/s at 10 m height, 
suggesting consistent and moderate-to-strong wind conditions throughout much of the year.

While the local wind regime is favourable from a resource perspective, practical deployment constraints limit 
its suitability for near-term implementation. The Parish lies partly within the North Pennines National 
Landscape (formerly AONB) and includes areas of high landscape sensitivity and open visual character. As 
such, any wind turbine development would be subject to significant planning and environmental constraints, 
particularly regarding visual impact, heritage setting, and cumulative landscape effects. Furthermore, wind 
systems typically involve higher capital and maintenance costs and require more complex grid connections 
compared with solar PV systems. These factors make wind energy technically feasible but less cost-effective 
and less easily deliverable for Murton Parish at this stage.
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In contrast, solar photovoltaic (PV) generation has been identified as the most suitable and practical 
renewable energy technology for implementation within Murton Parish. The area benefits from good solar 
exposure, available open farmland, and potential agricultural buildings with suitable roof orientations. Both 
ground-mounted and roof-mounted PV are considered viable options, with connection opportunities via the 
11 kV overhead distribution network operated by SP Electricity North West, which runs through and adjacent 
to the main settlement areas.

Hydroelectric generation has also been identified as a potential opportunity, with Hilton Beck offering 
sufficient flow and suitable head for a small-scale community energy run-of-river installation. Development 
would require Environmental Agency licencing and ecological flow assessments. 

For low-carbon heating, ASHP have been identified as the most appropriate technologies for decarbonising 
space and water heating across the parish. Their phased, property-by-property rollout is considered the most 
effective approach, allowing buildings to transition as retrofit readiness and funding opportunities arise. A 
communal heat network is not currently viable due to dispersed settlement patterns and limited heat density.

This conclusion aligns closely with community feedback, which highlighted ground-mounted solar and wind 
generation and hydro as the most supported technologies, along with interest in individual low-carbon 
heating installations.
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4.1.1 Electrical Connection Considerations

For any renewable generation system, a key consideration is the connection capacity and suitability of the 
local electricity distribution network. An assessment was undertaken using the 
Network Asset Viewer, which identifies available connection points and associated low-voltage (LV) and high-
voltage (HV) infrastructure around Murton and Hilton.

The review identified several 11 kV/415 V substations serving the two settlements, supported by an 11 kV 
overhead line (OHL) network that arrives from Appleby-in-Westmorland and splits with lines supplying Murton 
and Hilton respectively. The network includes associated LV spurs supplying local properties and farm 
buildings. The local distribution is characterised by strong 11 kV sections running north south between 
Murton and Hilton, with multiple accessible junctions and tee points offering potential connection 
opportunities for renewable generation.

The findings of the network assessment are summarised in the table below.

Node ID Image number Approximate location Connection Suitability
660264 1 Murton Village substation Limited - LV transformer 

capacity and voltage rise 
constraints, only suitable for 
small rooftop systems. 
Indicative headroom < 30kW

663287 2 Murton east / Institute area Suitable - 11 kV section with 
good clearance and road 
access, suitable for HV tee 
connection, although limited 
available space. Indicative 
headroom 300kW. 

560347 3 Central 11 kV junction 
between Murton and Hilton

Suitable - strong feeder junction 
with open fields and good 
access. Indicative headroom 
300kW.

560576 4 North-west of Hilton (Hilton 
Beck Crossing)

Suitable - 11 kV junction 
upstream of Hilton load centre.
Indicative headroom 100 150 
kW

660266 5 Hilton Village substation 
centre of the settlement

Suitable (constrained) - LV 
network subject to transformer 
and voltage headroom limits. 
Indicative headroom 50kW.

560641 6 South of Hilton (11 kV spur 
along fields)

Suitable straightforward HV 
access, but near end of feeder,
voltage rise to be assessed. 
Indicative headroom 50 100kW

111901 - 111905 7 Murton east 11 kV pole 
section 

Suitable accessible HV 
section near Institute with short 
cable route to open land. 
Indicative headroom 100 
150kW

663029 8 Mid-section of 11 kV OHL 
within Hilton, adjacent to 
Hilton Beck

Suitable strong mid-feeder 
section. Indicative headroom 
300kW.  
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These can be seen mapped presented below. 

The SP Electricity North West 11 kV network through Murton and Hilton forms a continuous feeder route, 
providing multiple technically and physically suitable locations for generation connection.

The central 11 kV junction near Node 560347/Ref 3 remains the primary connection opportunity, whilst Node 
560576/Ref 4, and poles between Nodes111901 111905/Ref 7 represents a strong secondary connection 
option for solar PV generation, although Ref 7 would require the installation of additional electrical 
infrastructure (such as a new pole-mounted transformer), which would increase overall project cost and 
complexity.

Additionally, 663029/Ref 8 represents a good connection point for any potential hydro generation. It lies 
adjacent to Hilton Beck on a strong mid-feeder section of the 11 kV network, providing direct access for a 
small-scale hydroelectric installation.

Overall, these connection points demonstrate that Murton Parish benefits from a resilient and flexible 11 kV 
distribution network, with ample headroom to support a single renewable generation installation whether 
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solar or hydro without likely requiring major grid reinforcement, however we would advise a discussion with 
the District Network Operator once initial designs have been drawn up. The specific connection point 
selected for development will depend on the preferred generation technology and site constraints identified 
in subsequent sections of this study.

4.1.2 Ground Mounted PV Array

The villages of Murton and Hilton are surrounded by fields that would be suitable for the installation of ground 
mounted solar PV systems. Based on assessment, a number of potential locations have been identified within 
the fields between Murton and Hilton, particularly around the 11 kV junction at Node 560347/Ref 1, where the 
feeder from Appleby-in-Westmorland divides to supply both settlements and represents the strongest 
connection opportunity.

The proposed system comprises a 170 kWp ground-mounted solar PV array with an inverter capacity of 150 
kW, to be installed within one of the identified fields close to this central junction. The array would be 
connected via a short 11 kV cable run to the nearby overhead line, providing a strong and reliable point of 
connection with good vehicular access for installation and maintenance. The panels would be mounted on 
elevated steel frames, allowing continued agricultural use such as sheep grazing beneath the array to 
minimise land-use conflict.
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An alternative location close to connection point 560576/Ref 2 would also be favourable for solar PV arrays. 
These are recommended to be smaller, at around 100 kWp, due to the more limited network capacity and 
electrical headroom available on the spur section of the 11 kV line compared with the main feeder at Node 
560347.

Proposed Ground Mounted System

Location 1 2

System Capacity (kWp) 170 100

Annual Generation kWh/yr 173,113 102,991

Total Inverter Capacity (kW)  150kW 87.5kW

Local Use 74.5% 92.4%

Total PV system cost (£) £170,000 £100,000

Payback 9.2 8.96

The 170 kWp array is expected to generate approximately 173,113 kWh per year, resulting in an estimated 
annual carbon saving of around 39 a DESNZ emission factor of 0.225

Although all generated electricity will technically be exported to the grid, approximately 75% of the energy is 
expected to be consumed locally within Murton and Hilton through the proposed sleeved supply agreement 
with a licensed supplier. The remaining 25% will flow into the wider SP Electricity North West network, 
providing additional renewable supply to the regional grid.

The system will incorporate G99/G100-compliant export limitation controls to maintain instantaneous export 
power within SP Electricity North West -rise and transformer capacity thresholds, ensuring stable 
operation and preventing any adverse impact on the local distribution network.

Under the assumed delivered electricity cost of 15 p/kWh (including supplier sleeving and network charges), 
compared with the current average domestic tariff of 23.23 p/kWh, local users will benefit from an estimated 
10.9 p/kWh reduction in energy cost. This equates to an annual local saving of around £14,058, with an 
additional £4,414 per year generated through export payments (assumed at 10 p/kWh). Combined, this 
provides a total annual benefit of approximately £18,472, yielding a simple payback period of around 9.2 years 
on the initial investment.
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This configuration represents a scalable and flexible model for community-led renewable generation within 
Murton Parish. As network capacity, funding opportunities, and community participation develop, additional 
PV arrays could be installed in adjacent fields along the same 11 kV feeder particularly near nodes 663029 
(north of Hilton) and 560576 (north-west of Hilton) enabling Murton Parish to progressively expand its 
renewable generation capacity while maintaining compliance with SP Electricity North West export 
constraints and local environmental considerations.
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4.1.3 Roof mounted solar PV

Rooftop solar PV potential was assessed in Murton Parish, there are a number of farm agricultural barns that 
could be utilised for the installation of solar PV systems, but larger scale systems are limited to key electrical 
connection points. 

Midtown farm located in Hilton has a number of agricultural sheds and is located close to a suitable electrical 
connection point and suitable south facing roof aspects. No other rooftop locations were identified as viable, 
primarily due to limited roof space and lack of proximity to suitable electrical connection points. 

The locations of the assessed rooftop PV systems are shown below in relation to nearby electrical 
infrastructure, highlighting their alignment with existing network assets.

The proposed installation consists of a 38 kWp roof-mounted solar PV system distributed across multiple 
barn roofs at Midtown Farm. The key system parameters are summarised below. 

Proposed Roof mounted System

System Capacity (kWp) 38

Annual Generation (kWh/yr) 38,097

Total Inverter Capacity (kW)  33 kW 

Local Use 100% 

Total PV system cost (£) £45,600

Payback (years) 10.98
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The arrays will connect via a dedicated three-phase inverter which will in turn connect to the nearby 11 kV 
pole-mounted transformer Node 660266. To ensure full compliance with ENA Engineering Recommendation 
G99, the system will incorporate export-limiting functionality.

Prior to installation, it will be essential to confirm that the existing barn structures have sufficient load-bearing 
capacity to accommodate the PV mounting system, modules and associated ballast or fixings. A structural 
assessment should be undertaken by a suitably qualified engineer to verify roof integrity and any 
reinforcement requirements.

The proposed 38 kWp system is expected to generate approximately 38,097 kWh per year, equating to an 
estimated annual carbon reduction of 9 225 kg 

All electricity generated is assumed to be consumed locally within Murton Parish. Electricity supplied to 
participating consumers will be provided via a sleeved supply arrangement (SSA) and is assumed to be 
delivered at 15 p/kWh, inclusive of supplier and network charges. This is compared against a current average 
domestic tariff of 23.23 p/kWh, giving a saving of 10.9 p/kWh on locally used electricity. Applied to the 
expected annual generation of 38,097 kWh, this results in an estimated community saving of approximately 
£4,150 per year. Therefore, this delivers a resulting in a simple payback period of around 10.98 years.

An image of the proposed system can be seen below.
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4.1.4 Micro Hydroelectric 

Hilton Beck runs through Hilton village down from the fell and presents a viable opportunity for a small-scale 
community hydroelectric system. The beck benefits from a substantial catchment area of approximately 13.9 
km² and moderate rainfall levels, with an average annual precipitation of around 1,280 mm/year. The
available gross head of around 30 m between the proposed intake and tailrace locations over an 850 m reach 
of the beck.

The scheme proposes a 41 kW run-of-river hydro system to be installed on Hilton Beck, north-west of Hilton 
village. The design would utilise a low-profile intake and penstock feeding a compact powerhouse positioned 
near the existing 11 kV overhead line close to Node 663029, identified as the most suitable point of connection 
on the SP Electricity North West network. The hydro turbine and generator will operate at 400 V, exporting 
through a small LV/HV transformer into the adjacent 11 kV feeder. The location allows straightforward cable 
routing and vehicular access while minimising environmental and visual impact.

Proposed Hydro System

System Capacity (kWp) 41

Annual Generation (kWh/yr) 210,090

Local Use 70% 

Total system cost (£) £419,700

Payback (years) 19

The installation is expected to generate approximately 210,000 kWh per year, equivalent to an annual carbon 
saving of around 47 DESNZ grid-emission factor of 0.225
all generated electricity will technically be exported to the grid, analysis indicates that approximately 70 75 
% of the output is likely to be consumed locally within Hilton and Murton through the proposed sleeved-supply

Commented [AB1]: Final Report and Techno-economic 
sheet down as 60kW
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agreement with a licensed electricity supplier. The remaining generation would be exported into the wider SP 
Electricity North West network, contributing additional renewable capacity to the regional grid.

The electrical connection will be designed in accordance with SP Electricity North West G99/G100 
requirements, with export-limiting controls to maintain voltage rise within acceptable limits. Turbine 
operation will comply with Environment Agency requirements for ecological flow and abstraction licensing. 
The project will require an EA abstraction licence and impoundment licence, which will define the Hands-Off 
Flow (HOF), the minimum residual flow that must remain in the beck at all times to protect aquatic ecology. 
The design flow and abstraction regime have been selected to remain comfortably within EA guidance, 
typically taking no more than 70 80 % of the available flow above the HOF. This ensures that the scheme 
maintains ecological continuity and does not adversely affect downstream habitats.

Under the assumed delivered electricity cost of 15 p/kWh (including supplier sleeving and network charges), 
compared with the current average domestic tariff of 23.23 p/kWh, local users will benefit from an estimated 
10.9 p/kWh reduction in energy cost. This equates to an annual local saving of around £16,030, with an 
additional £6,303 per year generated through export payments (assumed at 10 p/kWh). Combined, this 
provides a total annual benefit of approximately £22,333, yielding a simple payback period of around 19 years 
on the initial investment.

An image of the proposed system is shown below, illustrating the locations of the intake and hydro turbine 
generator, with the penstock indicated by the green line and the electrical connection point also identified.
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4.1.5 Summary 

The feasibility assessment identifies ground-mounted solar PV as the most suitable renewable electricity 
generation option for Murton Parish. This conclusion reflects its strong overall performance in terms of 
technical feasibility, energy yield, and cost-effectiveness, supported by:

High generation potential, enabled by optimal south-facing orientation, minimal shading, and the 
ability to deploy systems at scale.

Proximity to robust grid infrastructure, particularly around Node 560347, which offers a strong 11 kV 
connection point with adequate capacity for new generation.

Favourable project economics, with the proposed 170 kWp system producing approximately 173,000 
kWh per year and achieving a simple payback of around 9.2 years.

While roof-mounted solar PV is technically viable at specific locations such as Midtown Farm, the scale of 
deployment is constrained by roof area, orientation, and structural limitations, resulting in a lower overall 
contribution to parish-wide generation.

Similarly, micro-hydroelectric generation on Hilton Beck is technically feasible and provides valuable year-
round renewable output. However, it carries higher capital costs, a longer payback period of approximately 
19 years, and requires more complex environmental and regulatory approvals.

In summary, ground-mounted solar PV represents the most practical and cost-effective pathway for Murton 
Parish to achieve local renewable electricity generation. It is recommended as the lead technology for 
implementation, complemented by targeted rooftop PV installations and a potential small-scale hydro 
scheme to diversify generation sources, enhance local energy resilience, and maximise community benefit.

4.2 Decarbonising Heat

In order to decarbonise heating within Murton Parish, the settlements of Murton and Hilton must transition 
away from fossil fuel-based systems towards low-carbon heating technologies. Based on current conditions, 
housing stock, and available resources, air source heat pumps (ASHPs) have been identified as the most 
practical and scalable solution for future heating decarbonisation.

-gas status, the existing installations already present within the area, including 
those at the Murton Institute and several domestic properties, and the technical feasibility of property-level 
deployment, which allows a gradual and flexible transition without requiring extensive communal 
infrastructure or large upfront investment.

While some local residents have expressed concerns about the effectiveness and running costs of ASHPs, 
these challenges are often linked to insufficient building insulation and undersized heat emitters, rather than 
the heat pump technology itself. The Murt
can perform well when appropriately designed and installed. Improved community understanding and 
support for fabric upgrades will therefore be essential to wider adoption.

A centralised heat pump network, such as a shared ground source or ambient-temperature heat network, 
was considered but determined to be not currently viable. The dispersed settlement layout, mixed property 
types, and variable building conditions make such a system cost-prohibitive in the short term. Most dwellings 
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are traditional stone-built properties with limited insulation and conventional radiator systems, which are not 
optimised for the low operating temperatures required for efficient network operation.

Retrofitting a communal system would require extensive pipework, heat exchangers, and a central plant 
room, alongside substantial coordination and community participation. Given these constraints, a 
distributed, property-by-property approach is recommended as the preferred route for heat decarbonisation 
within Murton Parish.

This strategy enables each household to adopt a low-carbon heating system when technically and financially 
feasible, allowing flexibility and minimising disruption. It also provides opportunities to link with any future 
community renewable generation, enabling heat pump adopters to access lower-cost, locally generated 
electricity through a sleeved supply arrangement.

Building fabric improvements, such as insulation, airtightness upgrades, and radiator replacements, will 
improve ASHP performance, reduce running costs, and ensure long-term comfort. This phased transition 
allows the Parish to build experience gradually, expand renewable generation, and strengthen community 
confidence in low-carbon heating technologies.

4.2.1 Electrical Infrastructure Considerations

Murton and Hilton are supplied via a rural overhead electricity distribution network operated by SP Electricity 
North West. The network is fed from Appleby-in-Westmorland via an 11 kV overhead line, which then divides 
to supply both villages through several 11 kV/415 V substations (including assets 660264, 660266, and 
663287) and associated low-voltage (LV) spurs serving domestic and agricultural loads.

While the current network provides adequate capacity for existing demand, large-scale electrification of 
heating using ASHPs would substantially increase total electricity consumption and winter peak load.

Key technical considerations include:

Capacity constraints: The existing LV transformers and feeder sections may require reinforcement to 
accommodate additional load from multiple ASHPs operating simultaneously.

Connection points: Heat pumps should ideally be connected close to existing LV spurs or near the 
main 11 kV/415 V substations to minimise voltage drop and thermal losses.

Grid upgrades: Coordination with SP Electricity North West will be necessary to assess transformer 
loading, voltage regulation, and the need for reinforcement prior to significant heat pump rollout.

Based on the estimated average heating fuel consumption of 12,000 kWh per household, total heating 
demand across Murton Parish is approximately 1,848,000 kWh per year. If this were supplied by ASHPs 
operating at a seasonal coefficient of performance (COP) of 3.0, the equivalent additional electrical demand 
would be roughly 616,000 kWh per year.

This corresponds to an estimated winter peak electrical demand in the range of 450 500 kW across both 
villages, which is likely to exceed available headroom on the existing rural feeder. Consequently, any 
widescale electrification of heating would require network reinforcement or staged deployment.

A phased, property-by-property transition therefore remains the most feasible approach, allowing 
reinforcement, efficiency upgrades, and renewable generation expansion to progress in parallel. This 
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integrated strategy will ensure network stability, optimise use of local renewable energy, and facilitate a 
smoother transition to low-carbon heating for Murton Parish.

4.2.2 Summary

In summary, individual air source heat pumps (ASHPs) represent the most practical near-term solution for 
decarbonising heat within Murton Parish. A phased, property-level deployment approach is recommended, 
allowing households to transition over time while pursuing building fabric improvements and enabling gradual 
grid capacity upgrades.

Future feasibility studies should include:

Detailed assessment of building readiness and heat loss surveys.

Engagement with SP Electricity North West to determine network reinforcement requirements.

Evaluation of funding opportunities such as the Boiler Upgrade Scheme (BUS), Home Upgrade Grant 
(HUG2), and Rural Community Energy Fund.

This approach provides a realistic and scalable pathway for the village to achieve low-carbon heating while 
maintaining affordability and minimising disruption.
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5. Ownership and Governance Consideration
For the successful delivery of a community energy scheme in Murton Parish, careful consideration must be 
given to the ownership and governance structure.

The selected model must ensure financial viability, operational accountability, and community benefit, while 
aligning with available funding mechanisms and regulatory frameworks.

Several ownership models are available for community-scale renewable energy projects, each with distinct 
advantages and challenges relating to financing, governance, and risk management.

5.1 Potential Ownership Models 

There are a variety of ownership models presented below. 

1. Owner Operator
The community leads project development, secures finance, owns the assets, and manages 
ongoing operation and maintenance.
Advantages: Maximum community control, long-term local income generation.
Considerations: High financial and technical responsibility; requires strong governance capability.

2. Commercial Developer-Led
A commercial developer delivers the project and later offers the community an investment stake, or 
full acquisition, once development risks have been managed.
Advantages: Reduces early-stage risk and resource burden on the community.
Considerations: Limited initial community influence; investment terms are defined by the developer.

3. Community Developer-Led
The community initiates and develops the project, then partners with a commercial developer for 
construction and co-investment.
Advantages: Maintains local leadership while leveraging external expertise and capital.
Considerations: Requires strong project governance and clear contractual arrangements.

4. Joint Venture (Special Purpose Vehicle SPV)
A formal partnership between a community organisation and a commercial operator to co-develop, 
co-own, and manage the project.
Advantages: Shares risk, capital investment, and decision-making; flexible governance.
Considerations: Requires detailed legal structure and ongoing management oversight.

5. Shared Revenue Model

percentage of energy sales) without owning the physical asset.
Advantages: Low operational responsibility and simplified participation.
Considerations: Limited long-

6. Split Ownership Model
The community owns specific physical elements within a larger commercial development (for 
example, one turbine in a multi-turbine wind farm).
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Advantages: Clear allocation of returns and identifiable community asset.
Considerations: Works best in larger schemes; requires partnership and coordination agreements.

For Murton Parish a community led owner-operator or joint venture structure is considered to be the most 
appropriate. As it combines local ownership and control with the opportunity to share technical and financial 
responsibility with experienced partners.  

This allows the community to: 

Retain long term financial benefit within the parish
Access grant and community energy specific funding 
Build local capacity for future renewable and retrofit projects. 

5.2 Community Energy Governance Model

A Community Benefit Society (CBS) or Co-operative Society could provide the formal legal vehicle to own, 
manage, and operate assets on behalf of residents.

Partnerships with landowners, the local authority, and technical specialists would be defined through clear 
Memoranda of Understanding (MoUs) and Service-Level Agreements (SLAs).

This model ensures:

Transparent and democratic decision-making.

Secure, compliant financial management.

Re-investment of surpluses into local sustainability initiatives.

The image below defines a potential governance structure. 
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6. Considerations and Risks
Delivery of a community-led renewable energy and low-carbon heating project involves a range of technical, 
financial, regulatory, and social risks.

While the proposed systems for electricity generation (solar PV) and low-carbon heating (air-source heat 
pumps) are technically viable, successful implementation will depend on effective management of these key 
considerations throughout the project lifecycle, from development through to operation.

6.1 Key Considerations

Grid Capacity and Connection Constraints

o The existing low-voltage network operated by SP Electricity North West has limited headroom 
for additional generation or electrified heating load.

o Early engagement with SP Electricity North West is essential to confirm available 
export/import capacity and identify any required reinforcement or export-limiting conditions.

o Given the single 11 kV feeder supplying the majority of the Parish area, network resilience is a 
key factor for system design and sizing.

Planning and Environmental Consents

o Murton Parish lies within the North Pennines Area of Outstanding Natural Beauty (AONB), and 
parts of Hilton and Murton include Conservation Area designations. Renewable installations 
will therefore require careful consideration of landscape, heritage, and visual impacts.

o Installation of heat pumps or renewable systems on listed or traditional buildings may require 
additional permissions or design adaptations.

Landowner and Building Owner Agreements

o Formal lease or licence arrangements are required for use of agricultural barns or fields for PV 
installation.

o Clear terms must be established regarding land access, maintenance responsibility, and 
duration of use.

Community Engagement and Participation

o Ongoing communication with residents and stakeholders is vital to build trust, encourage 
participation, and manage expectations on benefits and disruption.

o A clear benefit-sharing and governance structure should be communicated early in the 
process.

Financial Viability and Funding

o Access to grants and low-interest finance will be critical to achieve affordability and 
acceptable payback periods.

o Market fluctuations in energy prices and capital costs can affect project viability; financial 
sensitivity testing is recommended.
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Building Fabric and Retrofit Readiness

o For low-carbon heating, existing homes may require insulation and heating-system upgrades 
before heat pumps can operate efficiently.

o Coordinated retrofit support and technical guidance should be part of the implementation 
strategy.

Operation and Maintenance

o Long-term maintenance arrangements, warranties, and monitoring systems must be in place 
to ensure continued performance and safety compliance.

o Capacity-building within the community to oversee ongoing operations is recommended.

Regulatory Compliance and Legal Structure

o The project must comply with Ofgem, MCS, and G99/G100 connection standards, alongside 
all health and safety and consumer protection requirements.

o Governance arrangements (e.g. through a Community Benefit Society) must ensure 
accountability and transparent financial management.

6.2 Risks

The following risk have been identified when installing community energy projects. Careful mitigation of these 
risks should be carried out to ensure successful deliver of any project. 

Risk Description Potential Impact Mitigation

Technical
Grid constraints or 
voltage rise issues limit 
export capacity.

Reduced generation/export; 
potential delays.

Early engagement with SP 
Electricity North West; use export-
limiting controls and phased 
deployment

Planning

Refusal or delay of 
planning permission due
to location within the 
North Pennines AONB, 
or proximity to MOD 
training area

Project delay or redesign.

Early consultation with planning 
authorities; adopt sensitive design 
and screening measures.

Financial
Cost escalation or 
insufficient grant 
funding

Reduced project viability
Secure diverse funding sources, 
include contingency, phased 
implementation

Community
Limited engagement or 
opposition from 
residents

Project reputational risk, delays
Proactive  engagement, transparent 
communication and local benefit 
sharing
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Operational
Lack of long term 
maintenance capability

Under performance or downtime
Establish O&M contracts, provide 
training and local oversight

Legal / 
Governance

Unclear ownership or 
revenue sharing 
arrangements

Disputes or compliance breaches
Use formal legal agreements and 
transparent governance model

While the project presents several challenges typical of rural community energy schemes, these risks can be 
effectively mitigated through early planning, strong governance, and staged delivery.

By maintaining transparent decision-making, active community participation, and early engagement with 
statutory bodies, Murton Parish can progress toward a practical and resilient low-carbon energy future.
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7. Next Steps
The initial feasibility assessment indicates that there is strong potential for renewable electricity generation 
and low-carbon heating within Murton Parish.

To move from concept to implementation, a series of structured next steps should be undertaken to confirm 
technical feasibility, secure permissions, and build community and financial support.

Community Engagement and Interest Assessment

Conduct a structured engagement process to determine local interest in progressing a 
community energy project.

Identify potential participants, building owners, and landowners willing to host, use, or invest in 
renewable systems.

Use surveys, drop-in sessions, or parish meetings to gather feedback and establish a local 
working group.

Formation of a Community Energy Group

Establish a formal steering group or progress towards incorporating a Community Benefit Society 
(CBS) or Co-operative Society to act as the delivery vehicle.

Define governance arrangements, roles, and responsibilities, ensuring inclusive community 
representation.

Technical Feasibility and Design Development

Undertake detailed site-specific technical surveys (roof structure, ground conditions, grid 
connection studies, hydrological assessment and environmental surveys where appropriate).

Refine system designs for both roof-mounted and ground-mounted solar PV, hydro systems 
where appropriate, and review heat pump suitability at property level.

Confirm available grid capacity through SP Electricity North West and identify potential 
reinforcement requirements.

Determine abstraction and impoundment license preparation for hydro if appropriate. Liaise early 
with the EA. 

Planning and Regulatory Consents

Engage with Westmorland and Furness Council and relevant statutory bodies to confirm planning 
requirements.

Prepare preliminary landscape, environmental, for proposed ground-mounted PV locations and 
any potential hydro intake or outfall sites.

Financial Appraisal and Funding Strategy

Develop a detailed financial model incorporating capital cost, revenue forecasts, and operational 
expenditure.
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Identify and apply for suitable funding mechanisms such as:

o Rural Community Energy Fund (RCEF)

o Boiler Upgrade Scheme (BUS) for ASHP deployment

o Power to Change Community Energy Programme

o Local authority or UK Shared Prosperity Fund opportunities.

Explore community share offers or joint-venture arrangements with interested landowners.

Solar PV Project Development

Progress selected solar PV project development

Hydro Project Development
o Progress hydro project development if deemed suitable.

Heat Decarbonisation Roadmap

Undertake household energy audits to assess insulation and heating system readiness for future 
air-source heat pump adoption.

Develop a phased retrofit plan integrating fabric improvements, energy efficiency upgrades, and 
smart control systems.

Monitoring and Evaluation Framework

financial performance).

Implement regular reporting and transparent communication with the community and 
stakeholders.

The next phase should focus on building local consensus, securing technical and financial certainty, and 
establishing a community-led governance framework.

Starting with the solar PV project or hydro project, delivering early carbon savings and demonstrating 
feasibility.

Through continued collaboration between Murton Parish residents, Westmorland and Furness Council, and 
SP Electricity North West, the village can establish a replicable model for rural community decarbonisation 
across the region.


