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Executive Summary 

The Great Coxwell Community Low Carbon Heat Project is a feasibility study under Stage 1 of 

the Rural Community Energy Fund (RCEF). Locogen were appointed to undertake this project on 

behalf of the energy group, Greener Great Coxwell (‘GGC’ and/or ‘the Client’). The group have 

identified an opportunity for the village to transform its heating and hot water supply by 

implementing a low carbon heating network that provides a secure, reliable supply of 

decarbonised energy to the community. The primary objective behind this project was to allow 

their community members a reduction in energy costs in midst of the energy pricing crisis, but 

ultimately it would lower the carbon footprint of the village and as a result improve air quality. 

Ideally this project would enable a greater uptake in renewable technologies, specifically heat 

pumps, and allow Great Coxwell to be exemplar for other rural villages.  

The first part of the two-stage feasibility process involved a first pass assessment which included 

a constraints mapping exercise to determine what technologies may have potential to be 

developed at (or in proximity to) the village. This was detailed in the report titled “7430 - FEAS 

- REP - 0001 - Greener Great Coxwell - Phase 1 (Options Appraisal) – v1.0”. 

This report assesses, in detail, the viability of installing a district heat network (DHN) in the 

village. Data gathered from EPCs enabled an annual energy usage figure for the whole village 

to be estimated, which in turn facilitated the sizing of appropriate technologies. Due to the high 

capital cost of the projects and soaring energy prices in the United Kingdom, it was quickly 

established that a DHN would not be deemed a successful venture without the addition of 

renewable generation. This prompted the need to evaluate potential renewable generation in 

the form of solar and wind. The renewable electricity generation can offset the electricity demand 

in two ways: by feeding into a central energy hub in a centralised system; or by feeding into the 

local distribution network for a shared loop system.   

The main hurdle which is typically faced with generators 1 MW in size is planning, land ownership 

and grid upgrades. Although positive discussions were held regarding land ownership, planning 

still remains a vital issue with wind being less favourable in England, and the UK government’s 

recent discussions regarding preventing solar farm development on agricultural land. That being 

said, there is good opportunity for both forms of generation and the nearby Westmill Solar and 

Wind Farm provide encouraging signs, suggesting local support for the proposed development. 

Following financial modelling and sensitivity analysis of all the systems, it was evident that a 

DHN network with generation at Great Coxwell would be feasible. It is noted that a shared loop 

DHN with local wind generation would be the most profitable combination for both the network 

operator and end consumer. Although this is a positive sign in potentially signing up more users 

to the network, this option is one of the costliest to the Client in terms of capital which means 

funding is critical. The payback afforded by either solar or wind generation does allow GGC to 

potentially evaluate increasing heat tariffs to the users without adding too many years, if any, 

to the payback. This in turn generates a higher revenue, which can be used on the community 

themselves to benefit in other areas.  

Upon reviewing the assessment, Locogen would make the following recommendations / next 

steps: 

• Engage with planning department to gauge what options may be allowed to progress; 

• Place formal grid application(s) based on the size of the heat pumps proposed and size 

of generator; 

• Engage with a specialist community energy support organisation to understand structure 

and type of necessary share / bond issues;  

• Contact potential technology installers to carry out a site survey and initial quote(s); and 

• Start fundraising / seek funding opportunities to facilitate next stages of development 

process 
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This document contains proprietary and confidential information. All data submitted to Greener Great Coxwell (the 
“Recipient”) is provided in reliance upon its consent not to use or disclose any information contained herein except in 
the context of its business dealings with the Locogen group of companies (“Locogen”). The Recipient of this document 
agrees to inform present and future employees of the Recipient who view or have access to its content of its confidential 
nature.  

The Recipient agrees to instruct each employee that they must not disclose any information concerning this document 
to others except to the extent that such matters are generally known to, and are available for use by, the public. 
The Recipient also agrees not to duplicate or distribute or permit others to duplicate or distribute any material contained 
herein without the express written permission of Locogen.  

Locogen retains all title, ownership and intellectual property rights to the material and trademarks contained herein, 
including all supporting documentation, files, marketing material, and multimedia.  

Any liability arising out of use by a third party of this document for purposes not wholly connected with the above shall 
be the responsibility of that party who shall indemnify Locogen against all claims, costs, damages and losses arising out 
of such use.  

It should be noted that where people are named in connection with a project, this information is indicative only 
and Locogen reserves the right to alter the composition of the team.  
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1. Introduction 

1.1. Project Background 

Greener Great Coxwell (‘the Client’ and/ or ‘GGC’) is a community group based in Great Coxwell, 

which lies rurally on the western edge Oxfordshire, 1km south of the historic market town of 

Faringdon and 30km southwest of Oxford. The group have approached Locogen to investigate 

the viability of a low carbon heat network within the village to provide a secure and reliable 

supply of decarbonised energy for heating and hot water. 

This project is supported by the BEIS funded Rural Community Energy Fund (RCEF) which is 

managed by the South East Energy Hub and administered by Oxfordshire Authority. 

This document represents the work conducted under the second of two project phases and is 

the second report issued to the Client. Phase 1 of the project was considered the high-level 

technical and financial feasibility of introducing low carbon heat networks and renewable energy 

opportunities to supplement the electric usage. This document establishes the key 

considerations required for selecting, procuring and operating heat network in order to support 

Greener Great Coxwell with their grant applications. 

1.2. Phase 1 Summary 

A first pass assessment was conducted in the phase 1 report, identifying and answering key 

questions at high level. Estimations of the annual space heating and hot water heating 

requirements were gathered using Energy Performance Certificates (EPC) for each household – 

where an EPC was not available, data was reused from dwellings with similar footprint and build. 

It was found that approximately 3.1 GWh of energy would be required annually to meet the 

space and hot water demands.  

Various types of heating solutions were accessed, both stand alone and network options, to find 

suitable options for the village. The study concluded that heat network options would be best 

suited and at this stage still a viable option for GGC to explore. However, the ability to provide 

its users with a competitive and cost effective low carbon solution would depend heavily on 

whether lower electric prices could be achieved, primarily from local generation. 

Renewable technologies that could potentially offset the electricity that would be demanded by 

the heat generating technology in its lifetime, and allow a more sustainable approach to this 

project were explored; namely wind and roof mounted / ground mounted solar PV. All these 

technologies offer benefits to the village, but due to noise and visual impacts, solar PV should 

be explored further in phase 2.  

1.3. Phase 2 aims & objectives 

The primary aim of this phase 2 report was to explore the feasibility of district heat networks 

and renewable energy technology in Great Coxwell at greater detail and provide 

recommendations to the Client on how to best progress this opportunity. Locogen has 

undertaken detailed energy modelling utilising information collected in relation to the buildings, 

with calculations performed in Phase 1 and several modelling tools. These include PVSyst, a 

programme for designing solar PV arrays that generates half-hourly generation profiles, and 

Locogen’s energy flow model which takes electricity demand and generation as inputs to 

determine the annual electrical energy flows within each system in half-hourly discretisation. 

In order to verify assumptions, a site visit was undertaken in September 2022, which reviewed 

the electrical infrastructure currently in place and ultimately its suitability to the proposed 

project. 
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The key objectives of this report are: 

• Detailed assessment/ energy flow modelling of the shortlisted heating solutions with and 

without solar PV generation; 

• Provide financial modelling outlining the DEVEX, CAPEX and OPEX for the most suited 

technologies; 

• Review of funding options available and best suited to this project; 

• Assessment on the implications of the project with regards to planning, grid and 

associated risks; 

• Identify the best community suited business model to take forward. 

It is important to note that while in phase 1, a number of technologies appeared suitable, these 

results were informed by desktop assessment only. The results set out herein depict a much 

more in-depth analysis corroborated by on-site analysis and measurements and that, as such, 

some results appear more favourable or unfavourable than originally anticipated in the phase 1 

report. The options that will be financially modelled in this report will include: 

• Keep as existing / business as usual (BaU); 

• Centralised heat pump system (including & excluding renewable generation); 

• Shared loop heat pump system (including & excluding renewable generation); and 

• Standalone ASHPs. 

 

 



 

7430 - FEAS - REP - 0001 - Greener Great Coxwell - Phase 2 (Options Appraisal) – v2.0    Page 7 of 48 

 

2. Community Engagement & Benefits 

2.1. Community benefits 

The proposed renewable energy systems have the potential to benefit multiple parties within 

Great Coxwell and the surrounding communities. First of all, installing low carbon heating will 

lead to a reduction in carbon footprint and combat climate change. This will be further enhanced 

if renewable generation is also incorporated allowing a reduction in electricity bills. There will be 

further benefit from income associated with exporting surplus electricity under a SEG contract.  

Although it is difficult to predict the electricity prices in the current political and economic climate, 

it is anticipated that installing heat pumps or a heat network will also lead to reduced heating 

bills as the government pushes to electrify heat and incentivise tariffs in order to achieve net 

zero. 

These benefits will lead to lower operating costs, and free up capital for other activities or 

incentives that can be passed back directly to the community. Renewable generation provides 

additional opportunities for GGC to provide the community with a cheaper electric tariff as 

opposed to exporting to the grid – this not only allows community members to have savings but 

also generates revenue which could go back into the community activities or facilities within the 

village, such as hosting community events or focusing on other repairs or changes to be made. 

In addition to contributing to local and national decarbonisation targets by decreasing the carbon 

intensity of the national grid, the projects will serve as exemplar renewable energy installations 

in their communities and will allow local residents and small businesses to see how to procure 

and operate heat pumps, heat networks, solar PV and/or wind. In terms of impacts on the wider 

community, installation of the proposed renewable energy systems could represent an 

employment opportunity for local contractors if they were to be approached by GGC to design 

and install the systems. Depending on the manufacturer and model of the heat pumps chosen, 

annual maintenance could also be performed by a local contractor. 

2.2. Community engagement 

During the course of the project, there has been a high level of community engagement. 

Predominantly this was arranged through the efforts of the local community group to ensure 

Locogen were able to meet and discuss the project specifics with the right stakeholders.  

A community engagement evening was held during the site visit which was attended by around 

25 village residents, and Locogen provided a run through of the project findings and the key 

routes forward. This also included around an hour of Q&A discussions on the options, the 

technologies and other issues related to the energy situation. 

The following local stakeholders were met to discuss the project: 

• National Trust, in relation to their willingness to engage in land lease. Most of the sites 

identified as potential solar sites were within the NT land ownership. They were open in 

principle to the idea of community energy infrastructure. However much of this has been 

leased on a long term basis to Andy Cato who has a plan for sustainable land 

regeneration. 

• Andy Cato was met to discuss if there was an option for sub-letting their land to the 

community for solar energy development. It was agreed that there are sections of the 

NT lease which cannot be ploughed or harvested due to a historic ridge and furrow land 

status. There was tacit agreement that the use of this land could be investigated further, 

but only on the agreement that the land can also be used for multiple purposes, 

predominantly the option for grazing. It was agreed that this could be explored further. 

• Two further landowners were engaged with. One related to the use of the land that 

had been identified for the potential for the wind turbine. This land access would be 

acceptable and they were very supportive of the options. The second landowner is in 

control of the land to the north-east of the village. He was broadly supportive, but there 
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were less options available for use of this land. However it may be possible to use this 

for boreholes in terms of the ground array. 

Additionally, Locogen were able to meet with two parts of SSEN, who are the local Distribution 

Network Operator (DNO): 

• Network engineers for SSEN were able to confirm the likely available connection costs 

and capacity arrangements. This is discussed in Section 7.2.  

• Locogen also met with the SSEN network innovation team to discuss if there is any 

opportunity for using this project as an innovation project (as it solves a network upgrade 

issue in relation to individual ASHPs requiring the whole village electricity transformers 

to be increased). They were interested in the project, but the scope of the works would 

sit outside the current network innovation funds. However, they were able to direct 

towards other DNOs that were looking at similar project objectives. 

o https://www.ofgem.gov.uk/publications/electricity-nic-2022-initial-screening-

submission-community-dso  

o https://www.ofgem.gov.uk/publications/electricity-nic-2022-submission-project-

communipower-uk-power-networks  

Finally, there were a number of other community projects that Locogen were able to put GGC in 

contact with. This included other community groups looking at taking forward similar projects, 

such as Chipping (https://www.chippingcommunityenergy.co.uk/), as well as Sharenergy who 

are specialists in supporting the fundraising and management of community energy projects.  

https://www.ofgem.gov.uk/publications/electricity-nic-2022-initial-screening-submission-community-dso
https://www.ofgem.gov.uk/publications/electricity-nic-2022-initial-screening-submission-community-dso
https://www.ofgem.gov.uk/publications/electricity-nic-2022-submission-project-communipower-uk-power-networks
https://www.ofgem.gov.uk/publications/electricity-nic-2022-submission-project-communipower-uk-power-networks
https://www.chippingcommunityenergy.co.uk/
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3. Site 

Located 1km south of the historic market town of Faringdon, Oxfordshire, with a population of 

approximately 300 people - a map of Great Coxwell village is presented below in Figure 1. The 

village is based upon two main streets; where approximately 110 houses and cottages are 

located on both sides. The majority of the houses and the core of the village lies within Great 

Coxwell’s Conservation Area and contains a number of listed buildings. 

 

Figure 1: Satellite view of Great Coxwell (Google Earth image) 

The key source of renewable energy considered in this study is ground source heat pump(s), 

and there is ample ground space available for boreholes as the heat extraction source. The 

surrounding fields also provide sufficient space for a large solar array to be potentially explored 

in order to help meet the electrical demands pulled by the GSHP. The site lies in between (rather 

than within) Cotswold and North Wessex Downs Areas of Outstanding Natural Beauty (AONBs) 

which help improve the chances with regards to planning approvals. 
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4. Technology - Heat 

4.1. Overview 

The technology at the focus of this study is district heating using ground source heat pumps 

(GSHPs), in addition to stand alone air-to-water (A2W) heat pumps. The study will also consider 

ground mounted solar PV to aid with electric demand from the heating technologies. The 

solutions set out herein are proposed to maximise on-site usage of PV generation, with surplus 

to be exported to the national grid (as the scale of the proposed projects makes them unsuitable 

for other export arrangements or aggregation opportunities). 

GSHPs units can be installed internally, but would require dedicated plant space, which can be 

limited in the buildings that currently use electric heating or have small gas boilers; and also 

require significant external land area within which to install the below-ground collector system. 

A2W heat pumps are installed externally but do generate break-out noise (like a fan) and are 

not sympathetic with regards to their appearance in conservation areas, so have to be carefully 

located. Both types of heat pumps generate ‘low grade heat’ (i.e. lower operational temperatures 

than conventional gas boilers) and as such, radiators and pipework within the buildings must be 

sized appropriately to accommodate lower temperatures. In buildings where gas boilers and 

heating systems have been installed recently, the radiators are unlikely to be large enough to 

meet heat demands and would therefore require further works to rectify this. Furthermore heat 

pump systems do not produce instantaneous domestic hot water (DHW) (like a combi-boiler) 

and require space for a DHW cylinder to be installed. Most older houses have space for an airing 

cupboard but where combi-boiler systems have been installed this has typically been 

repurposed.  

4.2. Equipment 

District Heat Networks (DHN) 

A heat network is a distribution system of pipework that facilitates the delivery of heat from one 

or multiple sources to more than one building. The heat source could be a boiler, heat pump 

and/or an ambient heat sources. Heat networks are well established systems, especially in 

Europe, and are anticipated to play an important role in the decarbonisation of heat in the UK in 

order to meet net zero targets set by the government. The design of heat networks have changed 

over the years, which vary in many ways but some of the key variables are the pipework 

materials, level of insulation, flow temperatures and return temperatures. Whilst each heat 

network is slightly different, it can usually be classified into one of five generations of heat 

networks that have been defined. First and second generation heat networks are outdated 

systems that were developed in the late 1800s and early 1900s respectively. Most heat networks 

that exist today are third, fourth or fifth generation. 

Generally, heat networks can be classified as either having a ‘hot’ or ‘ambient’ loop. A hot loop 

system would have a large, centralised heat source, like a ground source heat pump, which 

would supply heat directly each through a plate heat exchanger installed at each building. Both 

3rd and 4th generation DHNs are both ‘hot’ network options, but vary in the temperature that the 

heat is distributed. In an ambient loop GSHP system, the below-ground collector system is 

shared as in the hot loop case, but individual heat pumps would be installed within each building. 

This means there is no discernible energy loss in the distribution pipework as the temperature 

rise in undertaken at each individual property. There are advantages and disadvantages for both 

systems which are noted below in Table 1. 
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 Ambient shared loop High temperature district 

heating network 

Domestic 

upgrades 

In order to operate most effectively, 

heat pump systems require the 

internal distribution systems to be 

upgraded. Typically, radiators 2-2.5 

times larger will be required, but this 

is subject to survey (especially 

where the heating system was 

installed prior to thermal upgrades). 

Work can be done on a property 

basis, with no impact on other users. 

High temperature networks can 

operate at temperatures similar to 

existing domestic boilers, but for the 

best efficiencies the temperatures 

should be lowered where possible, 

ideally to those similar for individual 

heat pumps. The operational 

temperature of the network is 

determined by the highest 

temperature consumer, so a co-

ordinated plan is required. 

Space 

requirement 

While an energy centre is not 

necessary, a small pumping station 

will be required. This is typically the 

size of a small shed.  However, 

internal cupboard space at each 

dwelling for the heat pump and 

where combi-boiler solutions are 

currently used, DHW cylinders will 

need to be installed. 

An energy centre would be required. 

This would house the main and 

backup boiler plant, distribution 

pumps and control infrastructure, 

typically the size of 1-2 shipping 

containers. This is in addition to 

internal cupboard space within each 

building for the heat interface unit. 

Distribution 

losses 

As the system circulates ambient 

water, there are no distribution 

losses 

Distribution losses occur as the 

system will circulate constantly at 

temperature. We initially estimate a 

standing network loss equating to 

25% of the village energy demand 

(subject to optimisation). 

Metering and 

billing 

Where each property supplies 

electricity to their own heat pump, 

only a network standing charge is 

levied (to cover system CAPEX 

recovery). However, where local 

generation can be supplied, the heat 

pumps would require to be 

networked together, and heat 

provided to each property on a 

metered basis 

Metering is required and measured 

on a heat meter at the HIU interface. 

Maintenance 

and operation 

The heat pumps will be required to 

be serviced annually. This can be 

tied into a service contract or 

arranged individually. Additionally, 

there is an annual inspection 

required of the ambient network 

pump and glycol levels 

Regular maintenance and operations 

management are required for the 

energy centre and heat network.  

Additionally annual maintenance of 

the HIU and meter reading is 

required. 

Grid 

connection 

Where buildings require large GSHP 

units (in excess of 15kW depending 

on manufacturer), a three phase grid 

connection would be required. This 

significantly limits the ability to 

connect many larger properties to 

heat pump systems. Hybrid solutions 

can be considered. 

The grid capacity is only required to 

the energy centre and thus no grid 

connection constraints are applicable 

to individual buildings 
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Resilience and 

backup 

In the case of an ambient loop 

system, if one heat pump fails, this 

only affects a single house (similar 

to the current boiler arrangements). 

Immersion heaters would be fitted to 

all DHW cylinders as backup hot 

water provision. The only centralised 

plant is the ambient distribution 

pump, which can either be set up as 

a duty/standby system, or a spare 

pump in storage onsite for 

exchange. 

As the plant is centralised, a backup 

boiler or shared duty arrangement is 

required to provide failsafe 

arrangements. 

As with the ambient system, shared 

pumps can either be set up as a 

duty/standby system, or a spare 

pump in storage onsite for 

exchange. 

Table 1: Advantages and disadvantage of centralised and shared loop heat networks 

Ground source heat pumps (GSHPs) 

GSHPs utilise heat contained within the ground to heat a ‘heating fluid’ such as a glycol/ water 

mixture to transfer heat, typically to a conventional radiator circuit (known as a wet circuit). The 

heat pump itself is installed in a plantroom (or similar) within the building. The below-ground 

collector circuit is either composed of boreholes, which are drilled to a depth determined through 

a geotechnical survey, or pipework installed at a depth of approximately 1.2m in trenches. While 

installing pipework in trenches is a cheaper option than drilling boreholes, it also requires 

significantly more space and as such, recommendations within this report have been based on 

the available external space at the buildings considered. 

The difference in temperature between the flow and return temperatures provided by a GSHP is 

lower than those generated by a conventional gas boiler and as such, radiators are required to 

be bigger than those seen in a modern fossil fuel-fed system and the same considerations set 

out above will apply. Heat pumps can provide heat at different temperature levels, but the higher 

the distribution temperature, the more electricity is required to operate the heat pump, making 

it more costly to operate.  

Air-to-water (A2W) heat pumps 

An air source heat pump (ASHP) essentially involves an exchanger unit, almost always located 

against the external wall of a building, which will use electricity to heat up an internal wet 

distribution system or air convectors. They are typically simpler and less expensive than GSHP 

systems, although they can be used in heat networks too. The two principal variants of ASHPs 

systems: air-to-water systems and air-to-air systems – as this project will involve connecting 

into existing radiator systems, air-to-air systems have been disregarded. 

 

In A2W systems, the generated heat is transferred to water which is then circulated through the 

building in a conventional wet radiator circuit. This system can be controlled with thermostats 

installed on radiators or within key rooms in the same way that any conventional gas- or oil-

fired radiator system.  

 

As highlighted with GSHPs, one of the key considerations with regards to A2W heat pumps is 

that the temperature of the hot water generated (or more technically, the difference in 

temperature between the flow and return temperatures within the circuit) is lower/smaller than 

what would be achieved by a gas-fired boiler and, as such, radiators are required to be much 

bigger to emit the same amount of heat to meet the rooms heat demand. Where smaller 

radiators may be present, these radiators would have to be replaced with radiators with greater 

surface area in order to meet the heat demands of each room. This would then introduce 

additional costs to the installation, the cost of which would be determined through a full heat 

survey. 
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4.3. Energy demand and design considerations 

Following on from the information gathered during phase 1, Locogen have carried out an analysis 

to estimate the energy demands and assess the compatibility with connection to a district 

heating network. Following discussions with the Client, it was decided that Energy Performance 

Certificates (EPCs) were the best placed to provide initial estimate of energy demands. 

EPCs were used to extract the space and hot water heating demands of the available properties; 

where there were no EPCs present for properties, EPCs for dwellings of similar footprint and 

construction were used. Local climate data (average external temperature and degree days) was 

then used to determine peak heat loads for each property. It was assumed that hot water is 

heated twice a day, one hour each time to establish hot water peak load. The calculated demands 

that are the basis for this report are summarised in Table 2 below. 

Item Value 

Buildings under review 110 

Location heating degree days 2049 hrs 

 

Total space heating demand 2,064,000 kWh 

Total hot water demand 316,500 kWh 

Peak load 1,441 kW 

Table 2: Calculated demands & loads for Great Coxwell 

Locogen have considered the applicability of both centralised and shared loop heat network 

options for this project. Due to the requirement of connecting older properties to the network 

that currently have boilers that operate at high temperatures, 4G network is considered to be 

the most appropriate when exploring a centralised energy centre option. For shared/ ambient 

loop option, 5G is best suited in order to utilise the higher efficiency. 

4.3.1. Centralised heat pump system 

Centralised energy centre networks are typically phased in construction by connecting initial 

anchor loads, which have the greatest demands first. Properties that are passed by pipework 

enroute to principal anchor loads can then be connected once the network is established. The 

network can then be expanded in phases incorporating more buildings/ properties, once 

confidence in the operation of the network is high, costs and risk reduced and there is sufficient 

heat capacity from the source(s). 

The calculated summary of centralised heat pump system is noted in Table 3 below. This takes 

into account the peak heat loss, domestic hot water (DWH), pipe network and associated heat 

losses within the network pipe. 

Item Value 

Network length 12,860 m 

Heat loss in network pipe 258 kW 

Total annual network demand 4,643,000 kWh 

Seasonal performance factor (SPF) 2.8 

Table 3: Centralised heat pump network summary 
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4.3.2. Shared loop heat pump system 

The calculated summary of shared loop heat pump system is noted in Table 4 below. This takes 

into account the peak heat loss, domestic hot water (DWH), pipe network and associated heat 

losses within the network pipe. 

Item Value 

Network length 12,860 m 

Heat loss in network pipe 0 kW 

Total annual network demand 2,381,000 kWh 

Seasonal performance factor (SPF) 3.3 

Table 4: Shared loop heat pump network summary 

4.3.3. Stand-alone ASHP 

The calculated summary of stand-alone heat pump systems is noted in Table 5 below.  

Item Value 

Average space heating demand 18,766 kWh 

Average hot water demand 2,878 kWh 

Average total 21,645 kWh 

Range of heat pumps required 6 – 32 kW 

Seasonal performance factor (SPF) 2.9 

Table 5: Stand-alone heat pump system summary 

It should be highlighted that while Locogen acknowledge that heat loads differ in each property 

with some larger than the average (ranges from 6kW to 32kW), it would be beyond the scope 

of this project to assess each property and the demands individually, therefore when referring 

to individual systems, estimated costings will be given based on per kW of plant required. 
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5. Technology – Electricity 

5.1. Overview 

It was identified from the previous analysis that in the case of either a hot or ambient loop 

network, a considerable amount of electrical energy is required to operate the networks. With 

the aim of decarbonising the heating within Great Coxwell, it would be prudent to assess 

opportunities for onsite or nearby renewable energy generation to supply the village with 

renewable electricity which can then be used either directly for power or for provision of thermal 

energy required for the buildings – not only does this reduce operational costs but also a degree 

of energy independence with the community able to own both the generation as well as 

consumption assets. 

5.2. Technology options 

5.2.1. Solar PV 

Solar PV has the advantage over wind in that it is less contestable from a planning perspective 

due to it not being as visible from a far distance and does not have the same restrictions 

regarding proximity to residential property or other buildings. Design, construction, installation 

and commissioning of solar plants is considerably less complex than wind energy projects. 

Timescales for construction are therefore much shorter, though relies on achieving a grid 

connection. The land footprint for ground mounted solar PV is however much greater than wind. 

Land could be purchased or rented as part of a development opportunity and if this option 

presents an appealing option for the Client, then the landowner should be approached to gauge 

initial interest in the proposal. Locogen have extensive experience in engaging and negotiating 

with multiple landowners across renewable energy projects and are able to assist or lead in this 

regard, depending on GGC’s preference and level of established relationship. 

One of the main drawbacks of solar PV is the seasonal variation in generation which results in 

poor generation over winter months, when the heat pump network is operating at its peak 

demand. Additionally, for solar PV connected installed on the buildings directly (on roof), the 

key physical limitations are around the availability of suitable roof areas per property and the 

conservation listings of the village. Although these do not entirely prohibit the use of roof 

mounted PV systems, they significantly limit the options. 

Locations 

During the Phase 1 work, a number of sites were identified as being feasible for solar PV 

installations. These were shared with GGC and a consultation was undertaken to understand the 

land ownership and relative appetites of the various landowners. 

The majority of the land highlighted, especially that to the south west of the village, belongs to 

the National Trust. The Trust had recently undertaken an exercise to lease the land, and the 

process was successfully won by Andy Cato who proposed an approach based on more 

sustainable land use and re-naturalised farming mechanisms. 

GGC were able to organise preliminary meetings with both the National Trust and Andy Cato. 

During these both were initially interested in the project proposal, and both indicated that there 

was scope for further investigation of the installation of PV on land owned by the National Trust 

and leased to Mr Cato. Under the terms of the lease, a number of fields are not able to be 

ploughed and can only be grazed. This is due to a historical ridge and furrow land designation. 

From Mr Cato’s perspective, if this land could continue to be grazed while having the PV installed, 

this would be an acceptable and beneficial co-use of the land. This approach has yet to be 

confirmed with the National Trust, and would likely be subject to tightly controlled archaeological 

agreements, but if this could be agreed it would demonstrate the most likely opportunity for 

developing ground mounted PV capacity in proximity to the village. 



 

7430 - FEAS - REP - 0001 - Greener Great Coxwell - Phase 2 (Options Appraisal) – v2.0    Page 16 of 48 

 

Size 

A number of PV capacities, between 1-5MW, were modelled to understand the required scale of 

generation. The key limiting factor relates to the seasonal disassociation between solar 

generation and heat consumption as mentioned above. It was noted that although there is an 

increase in the amount of energy consumed by the network as the array capacity increases, the 

vast majority is exported. 

Due to the large amount of unused generation which would go back into the grid network, it was 

ultimately decided that a 1 MW solar array system would be an appropriate capacity for a project 

of this size. A summary of the proposed solar PV system required is noted in Table 6 below. An 

energy flow modelling analysis was carried out with the proposed system as shown in Figure 2. 

This shows that the inclusion of a 1 MW solar array would directly offset approximately 34% of 

the total electric demand from the heat network; this equates to 22% of the total solar 

generation meaning a further 78% of generation would be exported back to the grid. 

Item Value 

Size of solar array 1,000 kWp 

Specific yield based on location 1,108 kWh/kWp 

Anticipated annual yield 1,108,256 kWh 

Table 6: Proposed solar array summary 

 

Figure 2: Energy flow modelling result of 1 MW solar array with DHN electric demand 
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5.2.2. Wind 

Wind generation offers a far more consistent generation profile compared to solar and is better 

matched due to the energy generation and heat consumption aligning relatively well. Wind 

energy projects have a higher risk of planning rejection compared to solar PV and this is a risk 

that is burdened by the developer, who must be willing to invest development money into 

planning, design, pre-construction works, grid connection and payments, fees and securities. 

Wind energy projects of the scale considered can take approximately five years to progress from 

design and planning to commissioning and this is dependent on numerous external factors such 

as planning contingencies and grid connection timescales. The largest barrier to these are finding 

out if the local landowners are amenable to purchase/ lease of their land, the timescales and 

costs for acquiring a grid export connection and the acceptability to the local population. 

Locations 

From the constraints mapping exercise carried out in the Phase 1 report, there are very few 

options for wind development in the surrounding area due to the potential noise impacts on 

residential properties. The only available land that wind development can realistically be 

considered located approximately 1 km south west of the village. The greatest wind resource is 

on high ground, which is also generally more acceptable for residential setback, however these 

areas also tend to have greater visibility to MOD radar. The proposed site was one that was also 

discussed during the site visit conducted by Locogen in September. 

Size 

For the purposes of this assessment, a 1 MW wind turbine generator (as shown in Table 7) was 

modelled to see the effect it would play on the electric demand from the heat network. 

Restricting the maximum tip height increases the likelihood of planning consent. Much like the 

solar array, it was seen that a large percentage of the total wind generation (80%) was exported 

back to the grid. An energy flow modelling analysis carried out with the proposed system is 

shown in Figure 3. This shows that the inclusion of a 1 MW wind turbine would directly offset 

approximately 84% of the total electric demanded from the heat network. 

Item Value 

Size of wind turbine 1,000 kW 

Hub height 69 m 

Tip height 99.9m 

Anticipated annual yield 3,038,894 kWh 

Table 7: Proposed wind turbine summary 
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Figure 3: Energy flow modelling result of 1.5 MW wind turbine with DHN electric 

demand 

Considerations 

One of the main considerations is MOD coverage at the proposed turbine location. From analysis, 

it was noted that the proposed location is subject to a MOD coverage of 40m above ground level; 

although this isn’t a showstopper since only one turbine is anticipated but the cost of 

implementation this technology does increase due to the requirement of MOD putting a ‘blank’ 

on their radar at the site. The turbines at Westmill Wind Farm, approximately 3.5 km from Great 

Coxwell, all have a tip height of 81m.  

Additionally, wind turbines of smaller capacity should be explored as viable options if there is no 

scope for GGC to be paid for exporting excess generation back to the grid. This may be more 

favourable in terms of planning and MOD with a reduced tip height. 

5.2.3. Sand battery 

During the course of the project, GGC were able to meet with a Finnish company looking to 

develop an innovative thermal store arrangement using wet sand heated to high temperatures 

through electricity. If the community was able to generate electricity through their own sources, 

it was asked if Locogen could model if this approach could be a viable alternative to either of the 

heat network options considered to date. 

In principle, the idea is that wet sand has a good thermal mass and can be heated up through 

resistive elements charged by electricity. The Finnish design refers to temperatures in excess of 

600 degrees, which would result in the boiling of the water and a volume/pressure issue that 

would need to be considered, but would benefit from additional energy release from phase 

change. We are unable to model the state change element but we have modelled the thermal 

storage capacity and the energy charge/discharge process to understand if the timing and 

proportion of the generation is suited to the demand requirements. 
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In order for the sand heat battery system to work, there are two methods that were considered: 

- The first is where the system operates at high temperature and provides heat to each of 

the houses based on the stored energy. This system would be comparable to the ‘hot’ 

DHN network systems. This required the store to maintain a temperature above the end 

user secondary distribution temperature (minimum 70oC). Additionally it must include for 

the energy loss in the distribution network. 

- Alternatively, we modelled a hybrid arrangement where the thermal store could be used 

in place of the ground array as the source of low temperature heat for the low 

temperature network. As the temperature within this rises, the SCOP of the individual 

heat pumps would rise, requiring less and less electricity to be put into the heat pumps 

directly. The maximum low temperature input for most heat pumps is 25oC so this has 

been used for the outlet temperature (although this could be checked if taken forward). 

Both models were tested using the hourly generation and thermal consumption profiles used for 

the other network analysis. However given the complexity of reaching a stable thermal condition 

in the heat store the model was modelled over a five year period. 

The results of the modelling were that it was technically feasible to use either method, but the 

limitation is either the size of generation required, or the capacity of the heat battery required. 

For the high temperature network, a stable system was achieved after approximately 3 years, 

but required approximately 10MW of solar PV and a thermal store of in excess of 5,000 tonnes 

of wet sand (2,500m3). To achieve this with less PV would require higher proportions of grid 

import to directly heat the network and keep the heat battery from the grid. When modelled, a 

PV array of below 3MW would require more electrical energy to be imported than the total energy 

delivered to the houses (due to the network loss) meaning that this solution would be more 

expensive to operate than heating each house directly with electricity. On this basis, using this 

model, this idea cannot be taken forward. However given the innovative nature of this proposal, 

Locogen do not claim our model is a comprehensive analysis of the situation and we would be 

happy to evaluate any other models proposed by the system provider. 

For the low temperature network approach, if a PV array of around 5MW was available, by 

maintaining the heat store at a lower temperature and allowing the water to circulate at around 

25oC, the annual SCOP of the heat pumps was increased to 5.9, resulting in a reduction in 

electricity consumption of around half. There were a number of periods where the heat store 

dropped below freezing so it would be necessary to supplement this with some boreholes. At 

this stage the CAPEX of the additional thermal storage infrastructure is unknown so a full 

economic evaluation cannot be undertaken. It is clear however that a hybrid model where 

generation is combined with some form of thermal storage to utilise the surplus generation from 

the PV could be more cost competitive than exporting it to the grid. It is suggested that, should 

the project be taken forward, this option be considered in more detail. 
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6. Planning & Permitting 

The Vale of White Horse district council has an important role which it has to play with regards 

to the effort of responding to climate change. The local plan has highlighted its efforts in playing 

the part to meet the government targets for reducing greenhouse gas emissions by 2050, 

through low carbon and renewable energy generations and improving the energy efficiency of 

developments and use of materials.  

Core policy 41 within Local Plan 2031: Part 1 emphasises that support for renewable energy and 

low carbon scheme applications is encouraged and will be given support provided it does not 

cause significant adverse effect to1: 

“(a) landscape, both designated AONB and locally valued 

(b) biodiversity, including protected habitats and species and Conservation Target Areas 

(c) the historic environment, both designated and non-designated assets, including by 

development within their settings 

(d) the visual amenity and openness of the Green Belt 

(e) local residential amenity, and 

(f) the safe movement of traffic and pedestrians” 

This notion can be applied to all renewables excluding wind energy, which is not supported in 

the area due to the effect its anticipated to have against the backdrop of AONB landscape. 

Heat network 

District heating networks require a significant amount of work outside home owners’ curtilage, 

and erection of an energy centre for the centralised system, so it would require full planning 

permission, for both systems.  

Stand-alone heat pumps 

General advice is that any heat pump equipment should be sited, so far as is practicable, to 

minimise its effect on the external appearance of the building and its effect on the amenity of 

the area. In addition to this advice, regulatory procedures are detailed below for stand-alone 

heat pump options. 

In some cases, the project may be considered permitted development. Permitted development 

rights as per Schedule 2, Part 14 of the Town and Country Planning (General Permitted 

Development) (England) Order 20152
 allow for changes to domestic properties without 

requirement for a planning application; if the installation is wholly within the buildings curtilage. 

ASHPs on domestic premises are generally considered to be permitted development. However, 

there are criteria to be met, and certain exceptions. Exceptions to permitted development rights 

for ASHP installations are listed below: 

• Development is permitted only if the ASHP installation complies with the Microgeneration 

Certification Scheme Planning Standards (MCS 020) or equivalent standards. 

 

 

1 https://www.whitehorsedc.gov.uk/wp-content/uploads/sites/3/2020/10/Local-Plan-2031-Part-1.pdf  

2 https://www.legislation.gov.uk/uksi/2015/596/schedule/2/part/14  

https://www.whitehorsedc.gov.uk/wp-content/uploads/sites/3/2020/10/Local-Plan-2031-Part-1.pdf
https://www.legislation.gov.uk/uksi/2015/596/schedule/2/part/14
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• The volume of the ASHP’s outdoor compressor unit (including housing) must not exceed 

0.6 cubic metres. 

• Only the first installation of an ASHP would be permitted development, and only if there 

is no existing wind turbine or ASHP on a building or within the curtilage of that property. 

Additional wind turbines or ASHPs at the same property requires an application for 

planning permission. 

• All parts of the ASHP must be at least one metre from the property boundary. 

• Installations on pitched roofs are not permitted development. If installed on a flat roof 

all parts of the ASHP must be at least one metre from the external edge of that roof. 

• Permitted development rights do not apply for installations within the curtilage of a Listed 

Building or within a site designated as a Scheduled Monument. 

• On land within a Conservation Area or World Heritage Site the air source heat pump must 

not be installed on a wall or roof which fronts a highway or be nearer to any highway 

which bounds the property than any part of the building. 

• On land that is not within a Conservation Area or World Heritage Site, the air source heat 

pump must not be installed on a wall if that wall fronts a highway and any part of that 

wall is above the level of the ground storey. 

At time of writing, a significant portion of Great Coxwell falls under the conservation area (and 

is under review currently), ASHPs that are installed on elevations facing a main road will have 

to undergo planning prior to installation. 

Typically, domestic GSHP installs do not have the same issue, and are classed as permitted 

development, as long as the horizontal collector/ vertical borehole is within the curtilage of the 

dwelling.  

Solar PV 

For solar PV installations of up to 1 MWp capacity (for non-domestic buildings), planning 

permission is not required, as part of the same Schedule 2, Part 14 of the Town and Country 

Planning Order 2015 as noted above. 

The Permitted Development order stipulates that solar PV can be installed on the roof of a non-

domestic building, subject to the condition that an installation is sited “so as to minimise its 

effect on the external appearance of the building and the amenity of the area” and the following 

exclusions: 

“(a)the solar PV equipment or solar thermal equipment would be installed on a pitched 

roof and would protrude more than 0.2 metres beyond the plane of the roof slope when 

measured from the perpendicular with the external surface of the roof slope; 

(b)the solar PV equipment or solar thermal equipment would be installed on a flat roof, 

where the highest part of the solar PV equipment would be higher than 1 metre above 

the highest part of the roof (excluding any chimney); 

(c)the solar PV equipment or solar thermal equipment would be installed on a roof and 

within 1 metre of the external edge of that roof; 

(d)in the case of a building on article 2(3) land, the solar PV equipment or solar thermal 

equipment would be installed on a roof slope which fronts a highway; 

(e)the solar PV equipment or solar thermal equipment would be installed on a site 

designated as a scheduled monument; or 

(f)the solar PV equipment or solar thermal equipment would be installed on a listed 

building or on a building within the curtilage of a listed building.” 

Should the individual systems prove to be best route forward, proposed arrays would 

most likely be roof mounted.” 
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For solar PV installations above 1 MWp capacity, or ground mounted arrays full planning 

application will be required prior to any starts. It should be noted that due to the conservation 

area status that Great Coxwell falls under, roof mounted solar arrays on domestic dwellings will 

need to seek planning irrespective of the size.  

6.1. Planning application fees 

There are various fees for submitting planning applications and advise requests to any local 

authority. Relevant fees for this project are provided in Table 8 below. 

Application Local Authority Fee 

Written response pre-

application advice (major 

development) 

Oxfordshire County Council £765 

Listed Building Consent Oxfordshire County Council £0 

Planning permission Oxfordshire County Council £462 per 0.1 hectare (up to 

2.5 hectares) 

£11,432 plus additional £138 

per 0.1 hectare (above 2.5 

hectares)3 

Table 8: Planning fees for various applications 

 

 

 

3 subject to a maximum fee of £150,000 
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7. Grid  

7.1. Grid connection requirements 

Small solar PV connections (G98) 

Solar PV installations involve ‘new generation’ connections which are managed by the local 

electricity Distribution Network Operator (DNO), which, for the project’s location, is Scottish & 

Southern Electricity Networks (SSEN). Depending on the capacity of the generation to be 

connected, there are two different options. 

For connections up to 3.68kW per phase, a ‘G98 - Single premises notification’ would be 

required. This is a simple ‘connect and notify’ process with no fees and can be done quickly 

online via SSEN’s micro-generator notification form. The installer has 28 days to fill out this form 

from the date of commissioning of PV system. 

Large solar PV connections (G99) 

For larger connections (over 3.68kW per phase) an application to the DNO is required, as SSEN 

needs to determine what impact the new generation will have on its network and make local 

upgrades accordingly. This would typically be a ‘Low voltage generation (G99)’ connection 

application and would cost a minimum of £650 but can be often 10 times this value. The cost of 

connection would be determined from the online application form. The response from the DNO 

is typically to be given within 45 days. 

Connection costs vary greatly depending on the location and level of grid reinforcement required 

and are often more expensive for rural locations, where the network consists at least partially 

of overhead rather than underground cable systems. The connection itself is completed by the 

DNO roughly 5-12 weeks after payment. 

Heat pump connections 

The Energy Networks Association (ENA) has a new connection process which can simplify the 

connection of heat pumps to existing electrical connections, generally, this process can allow 

heat pumps of less than 32A per phase to be installed and then notified to the DNO. The 

connection condition is reliant on the specification of the heat pump chosen, the ENA maintains 

a spreadsheet on heat pump units that are allowed to be connected under the ‘connect and 

notify’ procedure.  

Where the heat pump demand exceeds the supply capacity or where the equipment is not 

suitable for the current supply characteristics, there may be a requirement from SSEN for 

reinforcement work. In some instances, the work is carried out by SSEN free of charge, 

alternatively, a formal quotation for the required work is sent. If a sizeable supply is required 

for the heat pump to connect, in the scenario for centralised heat pump systems, a detailed 

network review and design analysis will be conducted.  

7.2. DNO consultation 

In order to understand the capability of the local electricity network to provide a connection of 

the capacity required here is essential to the viability of the project. Therefore a consultation 

was arranged with SSEN network engineers on 5th Oct 2022. From this, the following information 

was obtained: 

- The local area network is constrained. There is potential capacity at the local Farringdon 

substation for up to 1MVA export and up to 500-700kVA import loads. Anything beyond 

this would require upstream reinforcement. 

- Upgrade of the Minity supply point is planned, but this will not be complete until 2028. 

- Should a connection at the lower levels be acceptable, it would need to be cabled back 

from Great Coxwell to the Farringdon substation as there is unlikely to be sufficient 
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capacity on any of the existing 11kV network. It is approximately 3.2km from the likely 

points of connection to the substation. A guide price of ~£300-400k per km of connection 

was provided. 

- Additionally it was unknown at this time whether the Farringdon substation has space for 

an additional connection way. If it does not, then an extension of the substation would 

be required. This would cost £250-300k. 

- Timelines for this work would likely be 2-3yrs, assuming no reinforcement. Otherwise 

post 2028. 

- All of this is subject to a network design study, that would need to be undertaken at the 

time of a formal grid application. Until then these are provisional and indicative values 

and timelines. 

This provides the summary that it would be possible to install a system of the approximate 

capacity required for the solutions proposed, but the cost is likely to be between £1-1.6m, which 

is considerably higher than a project of this size would typically be able to accommodate. 

We were unable to obtain any information on the comparable costs and impacts of individual 

domestic connection costs or the capacity of the network to be able to accept these before 

reinforcement. 

7.3. Next steps - grid 

Individual connections 

A grid connection application would have to be submitted to the DNO in advance of heat pump 

installations and would require specific details of the proposed equipment to be installed, so that 

SSEN could map the increase in the network load associated with the new installations and 

mitigate against any stress on their assets. It should be noted that the connection application 

process is simply to allow the DNOs to take the necessary measures to ensure the network can 

cope with the additional demand. They will not refuse the installation of any technologies as they 

are obliged to facilitate the connection of new loads as part of their license condition. After the 

detailed design stages, when heat pump load sizes would be finalised, a local connection 

manager from the DNO would then be able to discuss the site-specific issues such as network 

capacity constraints. 

Where the properties have an existing electricity supply, the DNO would assess whether a heat 

pump would require an increase in the capacity of the existing supply, or if a new supply would 

be required. It should be noted that there is potential that the additional demand would 

necessitate upgrades to the DNO’s local infrastructure. 

Shared connection / heat network 

The grid connection is ultimately the cable connecting to the proposed grid connection point. 

Generally, this connection cable will be buried underground where possible to minimise visual 

impacts. There would be a physical connection point – either a box or small cabin – containing 

the meter point, fuses and import/export limitation systems. 

In order to progress this, there are two stages of grid connection application. First a Budget 

Quotation could be obtained. This is unlikely to provide significantly more information than was 

gathered through the workshop and is not mandatory. Secondly, there is the formal grid 

application for which a single line diagram showing the proposed system would be required, 

along with a map showing the point of connection, and a letter of authorization from the 

landowner where the connection point is to be located. If the system requires import/export 

curtailment then the proposed description of how this will be achieved in line with G100 should 

also be provided. Once the application is submitted it will be reviewed by the DNO subject to 

their timelines. You should receive a response within 45 working days for a connection of this 

size, but at this time these are typically taking longer. When received it will outline the 

contestable and non-contestable elements of the offer, a cost to accept the proposal and proceed 

with the connection, and a timeline that the project must meet for the offer to remain valid. If 
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you are unable to accept the grid offer within the window, it will lapse and you will have to 

reapply. This is all to prevent projects securing and banking connection capacity. Therefore the 

timing of a formal grid application should be carefully considered. For a centralised system, 

upgrades will unquestionably be required, but if a shared loop approach is taken then there may 

be certain properties that will not require upgrades. 
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8. Project risks 

At the beginning of heat network projects there are a degree of risks related to design and 

construction which have to be identified appropriately. With the aim of seeking external funding, 

then these risks will be priced in for which a higher project return is required by the funder. Due 

to the complexity and size of this project, it can be regarded as high risk. 

8.1. Planning risks 

One of the largest challenges this project will face is planning constraints, particularly for a 

centralised system approach which would require a central energy centre to be constructed. As 

the majority of Great Coxwell is within a conservation area, developers are required to consider 

how the development would impact the heritage character or appearance of the area. Great 

weight is given to preserving the area’s assets when considering planning permission for 

developments. For developments that is within or visible from the conservation area, it will 

unlikely receive approval, but if underground (heat network pipes) it may be more favourable. 

However, this too has its challenges as a number of properties are listed and may not be allowed 

for building fabric to be altered or amended. Additionally, due to the number and nature of 

historic assets in the search area, the risk of uncovering artefacts of archaeological importance 

can be high. Any development in the area is likely to require an archaeological watching brief at 

cost to the developer. 

Ground mounted solar PV (GMPV) developments that obstruct a public right of way (PROW) will 

likely lead to objection from the local community and the local Ramblers society. A development 

that lies close to a right of way but does not obstruct it may also lead to complaints if the route 

is considered especially scenic. While difficult to gauge the magnitude of the impact, some insight 

can be gained by perusing the websites of local walking groups. The PROWs within the search 

area all appear to be associated with either Badbury Hill and Great Coxwell Conservation Area - 

this increases the risk of objection to a solar development. 

8.2. Technical risks 

Flood risks 

The flood potential of an area is an important consideration for any development, with the 

Environment Agency advising that all such proposals include a flood risk assessment. This 

assessment is required to consider the impact the development will have on flooding potential. 

While the panels themselves have little impact on drainage, the construction of roads, the laying 

of foundations, and in general the increase of impermeable surfaces may impact drainage and 

run-off of an area. Developing GMPV on land that is already considered at risk of flooding means 

these considerations are more important and locations close to rivers and burns should be 

avoided. There is also additional risk in developing a solar farm on a floodplain, as panels are 

unlikely to survive incidences of flooding. Furthermore, the flood risk has impact on the proposed 

development. GMPV foundation options must be appropriate for flood plains (such as piled 

anchors) and the cost is increased accordingly.  

A flood alert area is an area where it is considered possible that flooding could occur. This is a 

less severe designation than a flood warning area – where it is considered likely that flooding 

will occur. There are very few flood alert areas within the search area, however there are a 

number of waterways particularly around field boundaries. These are likely to have minimal 

impact on development and vice versa. 

Agricultural land class 

Agricultural Land Class (ALC) is a designation based on the potential of the land to return a 

quality crop yield. ALC is graded form 1 – 5, with Grade 1 being ‘excellent quality agricultural 

land that has no or only minor limitations’, and Grade 5 being ‘very poor quality agricultural land 
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with severe limitations that restricts use to practices such as rough grazing or permanent 

pasture’. The National Planning Policy Framework states that development should be 

discouraged on high quality agricultural land (Grades 1 – 3a) except where essential (such as 

essential infrastructure). Exceptions can be made for renewable energy developments such as 

GMPV, if it is an otherwise highly suitable locale and there a plan to return the land to its former 

status after the closure of the solar farm. Generally, land should be Grade 3b or below to 

constitute an appropriate site for development for ground based solar. 

There is an area of Grade 2 (high quality) agricultural land within the search area, between 

Coxwell and Faringdon. The majority of the remaining land is Grade 3 (uncategorised). Land 

which infringes on the Grade 2 ALC is likely to be of higher quality and is therefore more likely 

to be Grade 3a. Similarly, Grade 3 land which fringes on Grade 4 land is more likely to be grade 

3b. And development in Grade 3 land could still be considered for GMPV, it is less likely to be 

considered appropriate by planning authorities, and it would also require a project end date and 

a plan to restore the land to its prior agricultural potential. 

8.3. Financial risks 

The financial risk is one of great importance to a project of this size, from funders to end 

consumers. Grid costs as highlighted above in Section 7.2 can be the initial stumbling block as 

upgrades and connection costs are higher than contingency allowances – with systems of this 

size grid costs can be significant and be highly variable. 

Additionally, due to the unprecedented situation in the global energy market currently, the 

electric prices have soared. This would have a huge financial implication on the heat network 

energy costs and deters numerous consumers from signing up and thus a loss of revenue for 

the owner. 

Lastly, the supply chain is also in an extraordinary time currently with prices fluctuating often 

and suppliers not holding their prices too long in order to tackle this issue. A financial risk which 

could be identified is that the costs of materials and labour increase significantly out with the 

contingency during the design or construction stage. This, too, can have an effect on the 

operational and maintenance costs resulting in a loss of revenue. 

 



 

7430 - FEAS - REP - 0001 - Greener Great Coxwell - Phase 2 (Options Appraisal) – v2.0    Page 28 of 48 

 

9. Project Costs 

Arguably the most important and challenging aspect of the proposed renewable energy solutions 

is how they are financed, which is directly related to how they are owned. The best approach for 

GGC to take is to partner with a renewable energy co-operative. Co-ops tend to be funded by 

grants and also by individuals and organisations who buy shares in the co-op for a small, long-

term return on their investment. Relevant examples include the Big Solar Coop and Energy4All 

which operate across the UK. If and when they have the resources to do so, a co-op would 

develop, install and own the system and manage its maintenance and export contract. Each 

building would benefit from reduced electricity bills from solar and heat generation used directly, 

but would not receive any income from exported solar electricity unless it invested in the co-op. 

It is important to note that while there are co-ops that do both renewable electricity and heat 

installations, a larger number of co-operatives focus on solar PV installations only. The 

advantage of this option is that it allows a hands-off approach from the group, as well as 

significantly reduced, or indeed zero capital costs. Conversely, the co-op may have limited 

capacity for new systems which may result in a long-waiting list or competitive application 

process. 

The project costs associated with the heat pump, solar PV and wind systems outlined below have 

been estimated based on prior experience, have been verified by from suppliers and where 

possible, discussions with SSEN.  

9.1.1. Development Costs 

Typically, the key components of development costs would be planning fees to the local 

authority, grid connection costs and surveys / consultations. Stand-alone ASHPs would not have 

any associated planning or grid costs involved. It is assumed that although within a conservation 

area, the ASHPs would be positioned at the rear of the property not facing the main road thus 

negating the need for planning permission. Likewise for grid connection, due to the low supply 

demand required for an ASHP, the likelihood of requiring a full upgrade is very low; however 

this option has been excluded in this section as it would not fall under GGC’s remit but on the 

individual householder.  

For shared loop scenario, an estimate of £3,000 for electrical upgrades have been taken into 

account for properties with a higher heat loss that typically would not fit a single phase GSHP or 

a single unit ASHP. For this project, it is anticipated that approximately 18% of properties will 

require these upgrades. 

A project of this size will undergo numerous surveys such as, but not limited to, ecology, 

landscape visual impact assessment, glint and glare, shadow flicker assessments. Furthermore, 

community and planning consultations will form an important part of the process in addition to 

project management. All surveys and management costs include a 10% contingency amount. 
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System Item Cost 

 

Centralised heat pump 

Planning £11,088 

Grid Connection £1.6m 

Surveys and management £30,000 

 

Shared loop heat pump 

Planning £3,696 

Grid Connection £60,000 

Surveys and management £30,000 

 

1MW solar array 

Planning £5,544 

Grid connection £1.6m (for shared loop 

system) 

Surveys and management £28,500 

 

1MW wind turbine generator 

Planning £4,158 

Grid connection £1.6m (for shared loop 

system) 

Surveys and management £195,0004 

Table 9: Estimated development costs for heat network and generation solutions 

9.1.2. Capital Costs 

The capital expenditure (capex) for all elements of the project were obtained through means of 

discussions with, and quotations from third parties and Locogen’s consultancy and installation 

experience. As projects progress, there is always the risk that unforeseen costs occur. In order 

to account for this possibility, a 10% contingency has been included within the total capex for 

the project. 

Table 10 below summarises the capex for the different aspects that is under consideration in 

this study. 

  

 

 

4 this cost includes the supply, install and decommissioning of ~60m mast (12 months rental) 
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 Centralised 

system 

Shared loop 

system 

1 MW solar 

array 

1 MW wind 

turbine 

Private 

wire 

DHN capex £3.3m £3.3m £0 £0 £0 

Plant capex £1.2m £2.26m £999.2k £1.5m £513.3k 

DEVEX £1.64m £93.7k £34k £199.2k £05 

Total £6.14m £5.65m £2.63m £3.3m £513k 

Table 10: Estimated capital costs for individual heat network and generation 

solutions 

The costing for centralised system consists of the total materials and labour required to install 

district network to each building from a central energy centre where a single GSHP system and 

associated equipment would be located. The development cost associated with this option is 

primarily project management, consultation with planning and community, surveys, permits fees 

and the grid upgrade costs. 

The shared loop total cost also takes into account the same district network (as it will follow the 

same route), but unlike the singular heat pump system, this approach would see individual 

domestic heat pumps being purchased for each building. Due to each heat pump catering to the 

individual properties heat demand alone, it negates the need for a substantial grid upgrade cost 

which ultimately allows this option to more competitively valued. It should be noted that some 

properties will still require electrical upgrades, which have been accounted for in the costing. It 

is also understood that radiator upgrades may be applicable to a number of properties due to 

the low flow temperature from by the system. It is estimated and included that 50% of the 

buildings on the network will require upgrades at approximately £1,000 per property.  

The cost of the 1 MW solar array takes account of the plant (solar panels, inverter, wiring/ cable 

materials and civil works). The development costs involved with a solar farm includes: project 

management, screening, planning (including fees, design, drawings and liaison), landscape and 

visual impact assessment, ecology surveys, glint and glare assessment, agricultural land 

classification survey and transmission impact. Grid costs have been included as part of 

centralised system because the generation will be connected to the meter that will be supplying 

the large GSHP. For shared loop, an additional £1.6m has been added to account for the 

generator to be connected onto national grid, but it will also feed directly into individual 

properties via private wire. 

The wind turbine outlay considers the plant (turbine foundations, turbine supply and install), the 

civil and electrical contracts and cabling. The associated development costs with erecting a 

turbine are high, the value stated above includes project management, screening, aviation 

works, landscape and visual assessments, noise/ impact monitoring and report, ecology works, 

shadow flicker assessments, transport assessment and the supply, install and decommissioning 

of mast. Grid costs have been included as part of centralised system because the generation will 

be connected to the meter that will be supplying the large GSHP. For shared loop, an additional 

 

 

5 development costs would covered as part of shared loop costs 
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£1.6m has been added to account for the generator to be connected onto national grid, but it 

will also feed directly into individual properties via private wire. 

The private wire total includes only the materials (cable) and cost of connection point per 

property. 

The total costs for the different heat network and generation configurations that were used for 

financial modelling are noted in table below.  

Scenario Centralised system Shared loop system 

Heat pump only £6.14m £5.65m 

Heat pump and solar PV £7.17m £8.79m (with private wire) 

Heat Pump and wind £7.84m £9.46m (with private wire) 

Table 11: Capital costs used for each heat network scenario financial modelling 

9.1.3. Operation and maintenance costs 

The main operational costs associated with heat network systems are the electricity costs for 

running the heat pump. Aside from this, the only other fee is the cost associated with the routine 

annual maintenance of the system to ensure it is running at optimal conditions. The estimated 

yearly fees for the various systems are noted in the table below. It should be noted that because 

the shared loop option would involve the Client owning the heat pump and renting to the home 

owners, the fee is slightly higher as it is comprised of annual maintenance fee and annual charge 

for heat pump equipment. To generate a revenue for the owner, a 10% margin has been adopted 

for centralised and shared loop systems. 

System Annual Cost 

Centralised system (network operator) £9,350 

Shared loop system (per property owner) £165 

Stand-alone system (per property owner) £200 

Table 12: Maintenance costs for different heat network/ standalone solutions 
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10. Financial and carbon projections 

The tables below demonstrate the anticipated financial returns of the different heat solutions for 

both network operator and end user. If the project was grant funded, only the net annual benefit 

would be relevant. It should be noted that the net benefit to GGC takes into account the 

maintenance and cost to run each system against the income generated. Grid upgrades costs 

have been included as part of the capital cost – following discussion with SSEN, it was estimated 

that a centralised system would cost in the region of approximately £1.6m (as discussed in 

section 7.2). The financial returns were modelled over a 50 year period to determine which is 

the most suitable option for both GGC and the community members/ home owners. 

For all cases, the net benefit stated is the direct comparison against the BaU case (existing gas 

boilers). 

10.1. Financial and carbon projections without renewable 

generation 

10.1.1. Centralised heat pump system 

Network owner/ operator 

The figures detailed below within Table 13 are the costs incurred/ benefited by the network 

operator or owner. 

Item  

Capital cost £6.14m 

Operation & Maintenance  £9,350 

Electricity price 32 p/kWh 

Sale price of heat (Y1) 12.6p/kWh 

Net benefit Y20 -£231,341 

NPV Y20 -£10.73 m 

IRR Y20 No return 

NPV Y40 -£15.55 m 

IRR Y40 No return 

Payback years No payback 

Carbon offset Y20 209 tonnes 

Carbon offset Y40 100 tonnes 

Table 13: Anticipated centralised system project returns – network operator 

 

Figure 4: Sensitivity analysis for centralised system - network operator 
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Home owner 

The figures detailed below within Table 14 are the costs incurred/ benefited by the home owner/ 

end user. 

Item  

Capital cost £2,000 

Annual costs  £85 

Heat demand 21,645 kWh 

Cost of Heat (Y1) 12.6p/kWh 

Net benefit Y20 -£181 

NPV Y20 -£4,316 

IRR Y20 No return 

NPV Y40 -£6,632 

IRR Y40 No return 

Payback years No payback 

Carbon offset Y20 1.9 tonnes 

Carbon offset Y40 0.9 tonnes 

Table 14: Anticipated centralised system project returns – home owner 

 

Figure 5: Sensitivity analysis for centralised system - home owner 

Summary 

It can be evidently seen from the analysis (Figure 4) above that a central energy centre heat 

pump approach is not financially sound investment for GGC with no paybacks being recorded 

even with 50% grant funding availability. In order to attain a payback under 50 years, the 

network owner would need to charge approximately 28p/kWh for the heat. Interestingly, the 

analysis (Figure 5) for end users shows that the capital cost plays very little role in achieving a 

payback. Its only when the heat tariff is reduced to 11.3p/kWh, then the home owner analysis 

accomplishes a 14 year payback, in comparison to BaU.  
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10.1.2. Shared loop heat pump system 

Network operator 

Item  

Capital cost £5.65m 

Operation & Maintenance  £16,335 

Electricity price 32 p/kWh 

Sale price of ambient heat 1p/kWh 

Net benefit Y20 -£48,109 

NPV Y20 -£4.88 m 

IRR Y20 -15.25 % 

NPV Y40 -£4.25 m 

IRR Y40 -5.85 % 

Payback years No payback 

Carbon offset Y20 91 tonnes 

Carbon offset Y40 44 tonnes 

Table 15: Anticipated shared loop system project returns – network operator 

 

Figure 6: Sensitivity analysis for shared loop system - network operator 
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Home owner 

Item  

Capital cost £2,200 

Annual costs  £800 

Heat demand 21,645 kWh 

Electric demand 6,559 kWh 

Cost of ambient heat 1p/kWh 

Net benefit Y20 £231 

NPV Y20 -£10,428 

IRR Y20 No return 

NPV Y40 -£18,806 

IRR Y40 No return 

Payback years No payback 

Carbon offset Y20 0.8 tonnes 

Carbon offset Y40 0.4 tonnes 

Table 16: Anticipated shared loop system project returns – home owner 

 

Figure 7: Sensitivity analysis for shared loop system - home owner 

Summary 

The sensitivity analysis on Figure 6 and Figure 7 shows that a payback is not achieved for either 

network operator nor home owner in comparison to a BaU case. This is predominantly due to 

the effects of the rise in energy costs, as electricity is much higher than mains gas. The end user 

will start to achieve a payback if the electric tariff is 24.5 p/kWh. 
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10.1.3. Stand-alone heat pump system 

Item  

Capital cost £17,485 

Annual costs  £200 

Heat demand 21,645 kWh 

Electric demand 7,464 kWh 

Cost of fuel (Y1) 32p/kWh 

Net benefit Y20 -£2,588 

NPV Y20 -£69,252 

IRR Y20 No return 

NPV Y40 -£121,020 

IRR Y40 No return 

Payback years No payback 

Carbon offset Y20 0.9 tonnes 

Carbon offset Y40 0.5 tonnes 

Table 17: Anticipated stand-alone system project returns – home owner 

 

Figure 8: Sensitivity analysis on stand-alone ASHP system 

The sensitivity analysis run on the counterfactual only focused on the varying capital costs and 

electricity tariff. It provides a good understanding for all the properties in the village, should 

they choose to go down this route. Dwellings with smaller heat pumps (approx. 6kW) would 

have a capital cost of approximately £8,000 which would start to see a payback if the grid 

electricity import tariff was lowered to 28.8 p/kWh. For larger properties with higher (32kW) 

heat loads, the tariff would need to be 25.6 p/kWh in order for the users to achieve a payback, 

albeit a long period. 

It should be noted that if the route of stand-alone ASHPs was taken, individual home owners 

would be able to access a £5,000 grant as part of the Boiler Upgrade Scheme, as long as the 

system is installed by an MCS approved installer. 
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10.2. Financial and carbon projections with solar PV addition 

10.2.1. Centralised system 

Network operator 

Item  

Capital cost £7.17m 

Operation & Maintenance  £9,350 

Electricity price 32 p/kWh 

Sale price of fuel 12.6p/kWh 

Net benefit Y20 -£101,512 

NPV Y20 -£9.17 m 

IRR Y20 No return 

NPV Y40 -£11.38 m 

IRR Y40 No return 

Payback years No payback 

Carbon offset Y20 17 tonnes 

Carbon offset Y40 85 tonnes 

Table 18: Anticipated centralised system project returns with solar generation – 

network operator 

 

Figure 9: Sensitivity analysis on centralised system with solar generation – network 

operator 

This analysis shows that the difference between the heat sale tariff and import electric price is 

still too large to attain a profit for the network operator. There would be no change in the payback 

for end users as the generation here is to benefit only the network owner.  
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10.2.2. Shared loop system 

Network operator 

Item  

Capital cost £8.79m 

Operation & Maintenance  £16,335 

Electricity price 32 p/kWh 

Sale price of heat (Y1) 8p/kWh 

Net benefit Y20 £152,079 

NPV Y20 -£6.15 m 

IRR Y20 -9.46 % 

NPV Y40 -£3.51 m 

IRR Y40 -2.28 % 

Payback years No payback 

Carbon offset Y20 60 tonnes 

Carbon offset Y40 29 tonnes 

Table 19: Anticipated shared loop project returns with solar generation – network 

operator 

 

Figure 10: Sensitivity analysis on shared loop system - network operator 
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Home owner 

Item  

Capital cost £2,200 

Annual costs  £800 

Heat demand 21,645 kWh 

Electric demand 6,559 kWh 

Cost of fuel 8p/kWh 

Net benefit Y20 £165 

NPV Y20 £1,097 

IRR Y20 4.21 % 

NPV Y40 £4,394 

IRR Y40 6.99 % 

Payback years 13 years 

Carbon offset Y20 0.8 tonnes 

Carbon offset Y40 0.4 tonnes 

Table 20: Anticipated shared loop project returns with solar generation – home 

owner 

 

Figure 11: Sensitivity analysis on shared loop system - home owner 

Summary 

The assessment (Figure 10) shows that the system shows signs of payback for the network 

operator with solar generation against a BaU case, but it dependant on the operator charging a 

higher tariff or seeking grant funding. Conversely, the addition of solar generation has a positive 

effect on the residents as it achieves a payback at the suggested selling tariff (Figure 11). There 

is not much scope to increase the tariff to, however increasing the capital for each household is 

possible in order to gain a higher profit. 
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10.3. Financial and carbon projections with wind addition 

10.3.1. Centralised system 

Network operator 

Item  

Capital cost £7.84m 

Operation & Maintenance  £9,350 

Electricity price 32 p/kWh 

Sale price of fuel 12.6p/kWh 

Net benefit Y20 £122,741 

NPV Y20 -£5.35 m 

IRR Y20 -9.50 % 

NPV Y40 -£3.08 m 

IRR Y40 -2.32 % 

Payback years No payback 

Carbon offset Y20 132 tonnes 

Carbon offset Y40 63 tonnes 

Table 21: Anticipated centralised system project returns with wind generation – 

network operator 

 

Figure 12: Sensitivity analysis on centralised system with wind generation - network 

operator 

Unlike the system with solar generation in Section 10.2.1, a centralised system with wind 

generation offers a payback for the network operator. The payback is proportional to the CAPEX 

and selling tariff. I can be observed that careful selection of the selling tariff is required, 

particularly above the suggest 12.6 p/kWh as it greatly impacts the payback period. There would 

be no change in the payback for end users as the generation here is to benefit only the network 

owner. 
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10.3.2. Shared loop system 

Network operator 

Item  

Capital cost £9.46m 

Operation & Maintenance  £16,335 

Electricity price 32 p/kWh 

Sale price of fuel 8p/kWh 

Net benefit Y20 £376,333 

NPV Y20 -£2.33 m 

IRR Y20 -2.56% 

NPV Y40 £4.79 m 

IRR Y40 2.17 % 

Payback years 27 years 

Carbon offset Y20 14 tonnes 

Carbon offset Y40 7 tonnes 

Table 22: Anticipated shared loop project returns with wind generation – network 

operator 

 

Figure 13: Sensitivity analysis on shared loop system with wind generation - network 

operator 
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Home owner 

Item  

Capital cost £2,200 

Annual costs  £800 

Heat demand 21,645 kWh 

Electric demand 6,559 kWh 

Cost of fuel 8p/kWh 

Net benefit Y20 £165 

NPV Y20 £1.097 

IRR Y20 4.21 % 

NPV Y40 £4,394 

IRR Y40 6.99 % 

Payback years 13 years 

Carbon offset Y20 0.8 tonnes 

Carbon offset Y40 0.4 tonnes 

Table 23: Anticipated shared loop project returns with wind generation – home 

owner 

 

Figure 14: Sensitivity analysis on shared loop system with wind generation – home 

owner 

Summary 

The sensitivity analysis above (Figure 13 and Figure 14) shows that this approach would be the 

most beneficial for network operator and end user. It is observed that the network operator 

would achieve system payback at almost all CAPEX and selling tariff explored. For the end users, 

the tariff plays a huge role in whether system is beneficial with 13 or 6 years. This will allow the 

network operator a good degree of flexibility to attain the best profit by potentially increasing 

the CAPEX and decreasing the fuel tariff.  

10.4. Financial projections summary 

The tables above illustrate that an heat pump addition, as part of a district network, would 

deliver vast carbon savings in comparison to a BaU case, but the network operator would not 

see a pay back within the system lifetime without any renewable generation. This is 

predominantly due to a number of factors, predominantly: the lack of financial support for heat 

pumps at present; the high cost of electricity and low cost of gas, the immensely high capital 

costs of heat pump installations currently due to supply chain issues and grid upgrades costs. 

The standalone counter factual system would see a payback but it would be dependent on the 
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price of electricity falling approximately 20% from current rates before any acceptable payback 

periods were observed.  

The payback was drastically improved after behind the meter renewable generation was added 

onto the project, particularly when paired with wind generation. However, due to the high capital 

costs, large difference in the import and sale prices and crucially demand/ generation mismatch; 

the network operators would not see a profit with solar generation for the centralised system. 

For the shared loop systems with solar generation, the payback is dependent on the CAPEX of 

the systems to remain not increase more than the figures used, as well as GGC charging the 

end users a higher tariff. Even then, unless grant funding is secured, the payback period is close 

to 40 years. A shared loop system with wind generation provides the Client with a system 

payback at almost every point of CAPEX and sale price considered under the analysis. A 

respectable 27 years payback period is achieved with he figures used, but this will decrease to 

under 20 years if the Client is able to secure at least 30% grant funding for the project. It should 

be noted that during this analysis, it was assumed that the operator would receive approximately 

6 p/kWh for export back onto the grid which provides additional revenue for GGC. With regards 

to the home owners, the capital on both systems play a small role in the payback in comparison 

to the fuel selling price. This can allow a degree of flexibility to the Client as there is scope to 

decrease the tariff and increase capital for a payback within 10 years for the end user.   

One key element of the shared loop system heat pump operation using private wire networks 

should be highlighted. Since the heat pumps will be owned as part of the district heat network 

which is managed by the network operator, the proposed concept is that the heat pumps will be 

electrically separate from the DNO electrical supply to each property. This implies that the 

dwellings will operate as they currently are with existing electric loads (ie for fridges, washing 

machine etc). However, there would be a private wire coming from the point of connection (POC) 

of the generation asset into the heat pumps. This allows the heat pump demands to be offset 

when there is generation, and when there is no generation it would import electricity from the 

grid via private wire. This second supply (for the heat pumps) would be metered at each 

property, and the generation would not offset the existing electrical demand. Further discussions 

with SSEN should be had regarding this arrangement. 
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11. Operation and Governance 

11.1. Governance 

Delivery and ongoing management of the project will be led by Greener Great Coxwell who will 

also be responsible for the final decisions regarding the size and scale of technologies to be 

installed, the timescales across which technologies will be installed, and securing funding and 

relevant permissions and permits. 

Responsibility for the operation and maintenance of the DHN will fall upon the owner. In many 

cases this is the local council, however with this development, it is suggested that the Client 

appoint a reputable company to undertake the operation and maintenance of the network. 

Ongoing monitoring and maintenance requirements are minimal as should reactive maintenance 

requirements, assuming correct installation of the DHN components. 

The DHN owner will have to meter and bill consumers which takes up administrative time and 

will also need to set up a charging structure which is assumed to include a base charge for use 

of system as well as a charge per unit of energy used. The following therefore must be considered 

in operating and maintaining a DHN: 

• Annual servicing/maintenance costs (pipework and heat interface units); 

• Metering and billing costs; 

• Replacement costs; 

• Service charges; and 

• Delivered energy charges. 

11.2. Operation 

Once commissioned, the heat network will be able to operate without interference. The main 

burden is associated with the administration of private wire to ensure that the project generates 

income from its surplus generation. This is a very similar process to managing electricity import 

contracts, therefore no specialist experience or training will be required. 

The main operational activities and associated hours for a heat pump of the project size involves 

the following: 

• Visual inspection, checking for leaks and unusual noise at both the network and heat 

pump; 

• Cleaning of the heat pump shell and tube heat exchanger; and 

• Troubleshooting of minor fault alarms. 

All training of in-house staff should be provided by the heat pump suppliers to ensure that 

routine operation and maintenance requirements are understood by multiple staff. 

Although there are no requirements to service a PV array to any extent further than the electrical 

testing regulations. However, it is recommended that the system be visually inspected each year 

and the modules checked for dust or leaf build-up. In areas with dust, nesting birds or other 

contaminants the modules may require regular cleaning, but this can be gauged during the initial 

operational period. This can typically be done by a window cleaning service from the ground 

unless the array is too high/awkward to be accessed. Similarly for wind turbine generators, no 

specific requirements are required apart from annual servicing. However, for both technologies, 

administrative works related to the land the plant is on will be required which is why it is 

suggested that a company operates the generation asset to alleviate the burden from GGC. 

Allowances should be made for component failure and replacement parts. Typically, it is 

recommended that a contingency fund be put aside to cover replacement parts over time. An 

annual allowance of approximately 2% of the capital costs of the project would be a reasonable 

contingency fund.   
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The heat network and associated equipment will require ongoing scheduled maintenance and an 

annual service to ensure efficient operation. This would be the case for fossil fuel boilers and 

standalone heat pumps as well. Several additional operational activities will need to be 

performed regularly. 
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12. Scheduling 

Implementation pathway for developing the project is presented below in the figure below. They 

show the key decisions that should be put in place in order for the projects to progress. 

 

Installation & operation

Install and commission technologies, then look to secure tariff with DNO for any excess generation 
exported to grid

Tendering

Prepare tender document and issue to at least three contractors

Planning application

Submit planning application to local authority

Fundraising

Submit application for funding/ seek funding oppourtunities for the installation(s)

Pre-planning

Seek advice from local authority, depending on feedback the capacity of generation may have to be 
curtailed and other elements of design modified

Apply for grid connection

Grid connection applications will have to be made to the DNO for both heat pump and renewable 
generation technologies to recieve firm quotes

Site survey from potential installers/ contractors

Confirm heat demands for all properties in detail, and propose equipment sizes and firm costs
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13. Conclusion 

In this study, the feasibility of implementing low carbon district heat network technology in Great 

Coxwell was explored. The project had aimed to encourage an uptake of heat pumps in rural 

regions and in addition to reducing energy bills, it would ultimately support the push to reduce 

emissions, improve air quality, and become a trail blazer for other rural villages to follow suit. 

This report has discussed and analysed a range of low carbon renewable heat options, with 

particular emphasis on district heat networks, which may be implemented across the village of 

Great Coxwell. Following analysis, it was quickly established that a DHN on its own would not 

make sense financially for the Client, nor the community members that have signed up to the 

network. Material prices and cost to install such technology and price of electricity currently in 

the UK played a huge part in making this project unfeasible. Counterfactual individual heat 

pumps in each house were also explored and it was found that this option negates the need for 

the large grid upgrade fee, as only a few properties may require more manageable upgrades.  

This prompted the need to evaluate potential renewable generation in the form of solar and 

wind. These options were both mooted from the initial report and following the site visit. The 

main hurdle which is typically faced with generators of the proposed size is planning and land 

ownership. Positive discussions were held regarding land ownership, but planning still remains 

a vital issue with wind being less favourable in England, and the UK government discussion 

preventative measures for solar farm development in agricultural land. 

Additionally, private wire arrangement was developed with the DHN options. This would see the 

generation from the solar/ wind plants linked back to each property allowing direct electric offset 

thus reducing the operating cost for end user and in turn decreasing the annual carbon 

emissions. It is observed that the volatility in energy market pricing has impacts on the 

presented paybacks for the Client and also the end user; especially if compared against the 

existing gas boilers. The only solutions which provided a reputable payback were the shared 

loop systems with either solar (8 years) or wind (3 years) generation – both of which depended 

heavily at the ability to export excess electric for a small tariff. This payback, however, would 

be for the home owner/ end user as the network operator would struggle to break even with the 

50 years as modelled. 

Following financial modelling and sensitivity analysis of all the systems, it was evident that a 

DHN network at Great Coxwell would be feasible. It is noted that a shared loop DHN with wind 

generation private wire arrangement would be the most profitable combination for both the 

network operator and end consumer. Although this is a positive sign in potentially signing up 

more users to the network, this option is one of the costliest to the Client in terms of capital 

which means funding is critical. The relatively prompt payback afforded by either solar or wind 

generation does allow GGC to potentially evaluate increasing heat tariffs to the users without 

adding too many years, if any, to the payback. This in turn generates a higher revenue, which 

can be used on the community themselves to benefit in other areas. Although there are positive 

signs, it should be taken with a pinch of salt as a project of this size can easily collapse. There 

are a number of key aspects which may halt this project, such as not enough home owners 

signing up for the network, capital costs increase, planning and grid restrictions. The grid 

remains an integral part in making a project successful. During the consultation with SSEN, 

Locogen were told that it was unknown if an additional way was available at the substation and 

a formal network study would be required – this could potentially reduce the overall capital by 

£300k. Additionally, if it is found that further reinforcement is required, this would push the 

project back to 2028 before connection can take place. 

13.1. Next steps 

Locogen would make the following recommendations for next steps: 

• Engage with planning department to gauge what options may be allowed to progress; 

• Place formal grid application(s) based on the size of the heat pumps proposed and size 

of generator; 
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• Engage with a specialist community energy support organisation to understand structure 

and type of necessary share / bond issues;  

• Contact potential technology installers to carry out a site survey and initial quote(s); and 

• Start fundraising / seek funding opportunities to facilitate next stages of development 

process 


