
 

 
HEAT UPPER 
HEYFORD 
RENEWABLE 
ENERGY  
FEASIBILITY 
STUDY REPORT  
 

Provided by:  Kat Reid, Analyst, Avieco 

  Anna Brearley, Senior Consultant, Avieco 

  Per Diget, Senior Project Manager, NIRAS 

  Mike Barker, Director of Ecology, RPS 

Reviewed by: Helen Troup, Principal Consultant, Avieco 

   

Date:             22/12/2021   

Version:  v1.0  



CONTENTS 

 
EXECUTIVE SUMMARY                                                                                                                                        3 

RCEF FEASIBILITY STUDY REPORT                                                                                                                        

11 

1. COMMUNITY ENGAGEMENT                                                                                                           

12 

2. COMMUNITY BENEFITS                                                                                                                     

15 

3. TECHNOLOGY                                                                                                                                  

16 

4. FINANCIAL PROJECTIONS                                                                                                             18 

5. PLANNING & PERMITTING                                                                                                              28 

6. SITE DETAILS                                                                                                                                    30 

7. OPERATION & GOVERNANCE                                                                                                       34 

8. SCHEDULING                                                                                                                                  35 

9. CONCLUSIONS                                                                                                                               37 

LIST OF APPENDICES AND ANNEXES                                                                                                               39 

 

 

  



EXECUTIVE SUMMARY 
 

This executive summary makes recommendations to Heat Upper Heyford regarding low-carbon 

alternatives to heating oil, gas and LPG boilers in the village. This section could be shared with the 

community to further test appetite for the scheme in the village.  

These recommendations are the result of a Rural Community Energy Funded feasibility study, 

covering technical & financial modelling, community engagement & benefit appraisal, planning & 

permitting, site identification, operation & governance appraisal, and scheduling proposals. The full 

detail of those assessments follows in the Feasibility Study Report below. 

 

Community Engagement and Benefit 

The community engagement and benefit analysis supports a community scale scheme (i.e. heat 

network rather than building-level), and a high-temperature solution due to the better compatibility 

with existing systems in homes in Upper Heyford. 

Avieco conducted a community survey as well as a community engagement event during the 

feasibility study period. Through the survey, we were able to identify that nearly all homes in Upper 

Heyford rely on a fossil fuel heating source. Additionally, the results of the survey indicated that the 

majority of respondents expressed an interest in a low carbon heating alternative.  

The survey results showed that there is a mix of heating sources within the village, with most properties 

using either heating oil with boilers and radiators, or connected up to the natural gas mains. This 

suggests that a high temperature heat network would have the least impact on “tertiary systems” 

inside the properties, and require fewer changes to homeowners’ existing systems (e.g. replacing 

radiators, controls, adding insulation, etc). 

Residents could have low-carbon high-temperature heat, at a comparable price if a community-

scale, networked solutions, like the proposed heat networks, were installed in Upper Heyford. This 

would give financial benefit to the community. We have not assumed any future carbon tax on 

heating oil – this would be a likely “upside” to the cost benefit of a low-carbon heat network scheme, 

should it be introduced in taxation. 

Additionally, we held a community engagement event towards the end of the feasibility study to 

present back the initial findings of the study. The event was well attended in person and online, and 

received strong engagement from the community.  

For more detail, please see sections 1. Community Engagement and 2. Community Benefits. 

 

  

Our recommendation to Heat Upper Heyford is to progress the investigation and development of either a 

high temperature heat network, supplied by a ground- or air-source heat pump. 



Technology 

The technical analysis supports both high-temperature and low-temperature heat network supplying 

the 156 “core” connections in the village. The ground- and air-source heat pump options would 

deliver carbon savings without requiring vehicle movements for fuel deliveries or producing air 

particulates, so the heat pump options are recommended.  

There is no significant technical distinction between the two heat pump options – however our 

financial analysis below quantifies the relative financial benefit of the two. 

We modelled options for connecting all the properties in the village to an energy network. This 

showed that it was technically possible to supply 156 properties in the centre of the village with heat 

from a centralised network. A number of  properties within the village have not been connected to 

the network due to the state of the building i.e. it is uninhabited or under development. Two 

additional properties were too far away to be connected to a shared network.  

We assessed five different heat supply options for a community-scale heat network supplying the 275 

properties: 

• Ground-source heat pump 

• Air-source heat pump 

• Water-source heat pump (Oxford Canal) 

• Water treatment/sewage plant 

• Energy from waste 

 

We compared the networked systems to two “counter-factual” scenarios of: keeping oil boilers (“do 

nothing”) and installing individual air-source heat pumps (the likely medium-term alternative, based 

on current and emerging Government policy).  

In addition to the five heat supply options, we ran assessment over operating both a ASHP and GSHP 

network at a high temperature (heat supplied to buildings at 72 degrees) and a low temperature 

(heat supplied to buildings at 55 degrees). From this analysis, we concluded that all options are 

technically feasible, and could meet the heat demand of Upper Heyford.  

All proposed heat supply options are technically feasible for the village. However, under financial, 

and planning and permitting analysis, we believe that either a high or low temperature GSHP or 

ASHP network will be the most suitable for Upper Heyford. In addition, we recommend that further 

investigation in to a combined solution, both GSHP and ASHP, be conducted during Stage 2.  

The high temperature systems (ASHP, GSHP, WSHP) are most compatible with the existing systems in 

homes, hence would have the least disruption to households. Any network solution (high or low 

temperature) would require installing new infrastructure in the village (in the highways) which would 

be temporarily disruptive to village life during installation. 

To support the electricity demand of the energy centre, we have initiated conversations with the 

Low Carbon Hub to investigate a ground mounted solar PV array. Utilising solar PV will further support 

the carbon savings of the network and reduce the overall costs of heat supply.  

All high temperature options would require a new grid supply connection to the energy centre. 

Further investigation is needed from the Distribution Network Operator SSE to determine whether the 

electrical load of the proposed energy centres can be  accommodated.  

For more detail, please see section 3. Technology below. 

 

  



Financial Projections 

The financial performance for all solutions is marginal. However, applying scenarios demonstrates a 

positive NVP performance for high-temperature ground- or air-source heat pump schemes over 60 

years. A ground-source heat pump would be eligible for the Green Heat Network Fund, and a 

capital contribution from the GHNF would further promote positive NPVs.  

 

 

We modelled the costs of the four options (high and low temperature ASHP and GSHP), which 

showed that all systems can be operated to produce heat at a lower unit cost than heating oil (blue 

bars above) – except the high temperature ASHP network or individual ASHP options. This is a key 

metric for affordability of heat. While this doesn’t account for the defrayal of capital through a heat 

tariff, it does mean that the scheme operator would not be losing money by generating heat, and 

could offer a variable heat tariff comparable to or cheaper than oil, if the capital costs were 

secured through e.g. grant funding. 

The “whole life cost of heat”, which accounts for the capital costs of any system (sum of grey and 

blue above), shows that all the network options and the building level ASHP solution would cost more 

to run over 20 years than the current heating oil boiler option. This analysis does not monetise other 

benefits like carbon savings. 

We ran scenarios to test the impact of different heat tariffs on the project financial performance. 

Based on a heat tariff that is the average of the current cost of heating oil (65p/l) costs and the 

individual ASHP costs (“scenario 3”: variable heat tariff £ 88/MWh, and standing charge 

£80/property/year, one off connection charge: £5,000), the high temperature heat pump heat 

network options give the highest NPV with a Green Heat Network Fund grant, and the highest social 

NPV (which attributes a cash value to carbon savings). 
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We recognise that these schemes are marginal at present. We have identified a number of likely 

“upsides” to the business case, which would be quantified in the next stage, for example, firm quotes 

for the energy centre grid connection, more robust counterfactual costs accounting for avoided gas 

grid connection and/or in-home works, reduced borehole drilling costs (tested in scenario 5), firm 

costs for land acquistion/lease, and varying discount rate over time. 

For more detail, please see section 4. Financial Projections below. 

 

Planning and Permitting 

There is Local Planning Authority policy support, as well as precedent, for a heat network scheme like 

this; if a scheme is to be progressed, we recommend a pre-application meeting with Cherwell District 

Council LPA officers to understand their initial position in relation to each of the shortlisted energy 

centre locations, and the extent of assessment work required in order to establish their support prior 

to submission. 

Upper Heyford has limited planning considerations for a rural village. The centre of the village is a 

designated conservation area, and the fields to the east of the village are designated ‘non-

coalescence’ zones under the ‘Neighbourhood Plan’. This means that any location for an energy 

centre should reflect the constraints of the village. We identified locations in the village that are less 

sensitive, with reduced visual impact, but are still close enough to households to have affordable 

costs of installing pipework from the energy centre to the end customers. Of the technical solutions 

proposed, the ASHP options would have the greatest visual impact due to the larger building 

footprint and fan beds.  



Despite the potential constraints of a ‘non-coalescence’ zone, the Poors Allotments field and the 

New College land to the east of the village has been identified as potential plots of land for both an 

energy centre and a borehole array. At present, both sites are currently used for agricultural 

purposes and conversations with the landowners have been initiated.  

There is precedent from the Swaffham Prior project in Cambridgeshire for repurposing or replacing 

an existing building as an energy centre. The Swaffham Prior scheme was also determined not to 

require a full Environmental Impact Assessment; an EIA screening & scoping study, along with 

Landscape Visual Impact Assessment, and Heritage study, could be commissioned in a subsequent 

project phase. 

The heat pump energy generation plant does not require a permit, as the combined thermal output 

does not exceed 1MW (when including the back-up electric boilers). Permits will not be required for 

a heat source in Upper Heyford.  

For more detail, please see section 5. Planning & Permitting below. 

 

Site 

Multiple locations have been identified as potential host sites for an energy centre and/or borehole 

field. The preferred locations are the Poors Allotments Field, and the New College land to the East of 

Upper Heyford. Discussions are ongoing with landowners to assess their interest in leasing land to a 

potential future scheme.  

A community-scale heat network would require land for an energy centre (to house equipment like 

heat pumps, circulation pumps etc), and heat collectors (boreholes for GSHP, or fan beds for ASHP). 

One location has been identified as potentially suitable for an energy centre, with a further two land 

parcels identified as potential locations for borehole fields, if GSHP were preferred. If this option is 

preferred, then the scheme would need access to more than one of the identified land parcels, to 

supply enough heat to the village. 

At this time, discussions with those landowners are still at an early stage. 

The proposed locations will need to be discussed with (SSE, the Distribution Network Operator) with 

regard to connecting the energy centre to the grid (which would be a requirement of any technical 

option). We have accounted for the indicative capital cost of those connections in our financial 

modelling. 

For more detail, please see section 6. Site below. 

 

Operation and Governance 

Upper Heyford should look to partner with a local authority, with support from the Energy Hub, to co-

develop and deliver an energy scheme in-house.  

We assessed the range of typical governance structures for heat networks, and their suitability for 

Upper Heyford. Our recommendation is to partner with a local authority (Oxfordshire County Council  

or Cherwell District Council), who would have access to additional support and funding for heat 

network development, and a legal basis for the generation and supply of heat to residents. The 

ultimate operation and maintenance of any scheme would most likely be contracted out to a 

specialist supplier under a “Design, Build, Operate & Maintain” contract. 

For more detail, please see section 7. Operation And Governance below. 

 



Scheduling  

Heat network projects take years to develop; this first phase of work has demonstrated proof of 

concept for a potential scheme in Upper Heyford. If the community does wish to progress the 

scheme, the development programme could progress as follows: 

TABLE 1PROPOSED PROJECT SCHEDULE 

Project stage Potential objectives Indicative delivery year 

Concept design Confirm landowner appetite for involvement 

Confirm heat availability from the proposed land parcel(s) 

by drilling test borehole(s) 

Test proposed heat tariff with the community 

Detailed scoping of planning requirements 

RIBA2 design of heat network and energy centre 

Updated financial model 

2022 

Detailed design RIBA3 design of network route and energy centre 

Design connections to properties 

Agree outline contractual terms with landowner(s) and heat 

customers 

Apply for Green Heat Network Fund (commercialisation and 

construction) 

Submit planning application 

2023 

Commercialisation Sign contracts with landowner(s) and heat customers 

Appoint delivery partner (Design, Build, Operate & Maintain 

contractor) 

2024 

Construction Build energy centre and heat network 

Heat on 

2024 – 2025 

 

For more detail, please see section 8. Scheduling below. 

  



 

CONCLUSIONS AND NEXT STEPS 
 

Our recommendation to Upper Heyford is to progress a high temperature heat network for the “core 

connections” in the village, supplied by ground- or air-source heat pumps. This is based on a range 

of factors, captured in the scored success factors below.  

Key considerations are highlighted below: 

1) Financial performance of the heat pump systems is positive, under “scenario 3” where heat 

tariffs are an average of oil at 65p/l and building-level ASHP costs, with a GHNF grant. 

2) Under financial scenario 3 and 5, high temperature solutions provide positive returns over the 

lifetime of the project.  

3) The space requirement for the ASHP system is smaller than the ground-source heat pump 

which need large borehole arrays. This could be accommodated on either the Poors 

Allotments Field and New College Land.  

4) An ASHP or GSHP heat network in Upper Heyford would be eligible for the Green Heat 

Network Fund, a good source of capital investment for the scheme. 

5) The air- or ground-source heat pump systems offer greater security of energy supply 

compared to a water source heat pump. 

Upper Heyford can now decide whether to progress with this opportunity, with the following potential 

next steps: 

• Review findings and recommendations of this report 
• Present findings and recommendations to the community  
• Start scoping the development requirements for potential application to RCEF for stage 2 

funding 
• Initiate discussions with local authority partners for the next stage of development and 

potential investment into a scheme – primarily Cherwell District Council and Oxfordshire 

County Council – with support from the Energy Hub 

For more detail, please see section 9. Conclusions below. 

 

 

ALTERNATIVES FOR HOUSEHOLDS 
We recognise that embarking on a heat network scheme in any community has barriers and will 

require effort over several months and years to bring to fruition, and that installing a scheme would 

be disruptive to village life. However, the potential impacts of doing nothing could be much more 

disruptive in the long term, due to vulnerability to oil price volatility and scarcity, and the inability to 

replace heating systems with like-for-like replacements in the foreseeable future. What is the 

alternative for residents if a community-scale scheme is not developed? 

1) Retain current heating system 

Currently there is no obligation on households to stop using fossil fuel heating systems. The premise of 

this scheme, and others like it, is that there are environmental and social benefits to moving away 

from heating oil – however there is nothing to compel individuals to do so. This would however be 

viewed as a short-term scenario, as the UK cannot achieve its net zero ambitions without households 



switching away from fossil fuels, and recent government legislation is starting to mandate these 

changes.  

2) Install individual air-source heat pumps 

The clear policy direction for the UK to move away from fossil fuels towards low-carbon and 

renewable energy sources. Currently there is strong national policy support for heat pumps, including 

individual (or building level) heat pumps, predominantly air-source heat pumps, or ground-source 

heat pumps if space is available. The majority of new build properties have ASHPs at a building level, 

and planning policy usually implies this technical solution. It is anticipated that most households will 

replace their fossil fuel systems with a building level ASHP (at the latest at the end of the lifespan of 

that boiler). It is the predominant low-carbon alternative for households in the UK, and is more likely to 

be the true “do nothing” scenario for households. 

 

TABLE 2 SUMMARY OF COUNTERFACTUAL SCENARIOS FOR HOUSEHOLDS 

Scenario Advantages Disadvantages 

Retain heating oil boilers Keep all current systems – no changes 

to the village or to individual properties 

Currently the cheapest form of heating 

for properties 

Cannot achieve legally binding “net 

zero” targets 

Likely to be ruled out by legislation in 

the medium term 

May be subject to increased taxation of 

fossil fuels 

Vulnerable to price volatility and fuel 

supply scarcity 

Unlikely to be able to replace like-for-

like in future as sale of boilers and/or 

heating oil is restricted 

Individual ASHPs Low carbon technology – contributes to 

legally binding “net zero” targets 

Households have freedom to choose 

when to switch 

Eligible for Boiler Upgrade Grant 

currently 

“Low temperature” heat – would 

require more changes inside the 

property (e.g. radiators, pipework) 

More expensive to run than the 

proposed heat network options, and 

the heating oil boiler scenario 

High upfront cost to households and 

greater disruption in-home due to the 

lower temperature heat 

Slower to decarbonise due to 

individuals choosing when to switch 

Greater impact on electricity grid than 

networked options 

 

  



RCEF FEASIBILITY STUDY REPORT 
 

The following document section will summarise the findings of the feasibility study, according to the 

RCEF Feasibility Study Report format: 

1. Community Engagement 

2. Community Benefits 

3. Technology 

4. Financial Projections 

5. Planning & Permitting 

6. Site 

7. Operation and Governance 

8. Scheduling 

9. Conclusions 

Where appropriate, the sections above reference the detailed analysis included as an appendix. 

This document section could be used to engage potential partners (the Low Carbon Hub, Cherwell 

District Council, Oxford County Council, the Heat Network Delivery Unit). 

  



1. COMMUNITY ENGAGEMENT  
Upper Heyford has a close community of residents, and therefore their engagement with this project 

is of high importance. To acknowledge this, we conducted stakeholder analysis to identify the key 

stakeholders for the project, as well as the preferred methods of engagement. 

To properly understand the community’s interest in implementing renewable energy within the parish, 

we undertook several community engagement activities throughout the project, including: 

• Regular meetings with Heat Upper Heyford project team: The HUH Team and Avieco met 

fortnightly to discuss all aspect of the project, including communication and engagement 

strategy. 

• Ad-hoc meetings: These were conducted with Heat Upper Heyford influential stakeholders, 

including, SSE, BEIS, Low Carbon Hub, and Cherwell District Council  

• Energy demand survey: With the support of the HUH Team, we surveyed the community to 

glean information surrounding the current residential heating systems of Upper Heyford, as 

well as establish appetite for a renewable heat network. Results of the survey can be found 

in Appendix C. We received 62 survey responses in total. The data from these surveys was 

used to inform the heat demand mapping. 

• In person events: 

o Technical site visit: Avieco conducted a technical site visit on 25th October 2021 to 

survey identified potential land parcels for the energy centre, identify other energy 

centre opportunities and gain a better understanding of the layout of the village. 

Additionally, Avieco visited North Aston, a local village with a recently installed GSHP 

heat network system. Summary of the technical site visit can be found in Appendix 

B.  

o Presentation and Q&A: Avieco conducted a presentation and Q&A session on 16th 

December 2021 to the residents of Upper Heyford to inform and engage the 

community in the project and project events. Community engagement materials 

are included in Appendix B.  

• Online collateral:  

o News flyer: Avieco produced a flyer for the residents of Upper Heyford to support the 

HUH Team in gaining community involvement . 

o Heat network FAQ’s: Avieco produced a document addressing the initial queries 

presented by residents. 

o Presentation FAQ’s: Following the presentation and Q&A session on 16th December 

2021, Avieco consolidated all questions presented to the panel into a final 

document. 

 

RESIDENTIAL SURVEY ANALYSIS 

Avieco circulated an initial energy questionnaire to the residents of Upper Heyford in October 2021, 

with the intention of gleaning information surrounding the current residential heating systems of 

Upper Heyford, as well as appetite for a renewable heat network. 

In total, Avieco received 62 responses to the survey, of which the majority of responses were 

completed to a good standard. The full results of the survey are included in Appendix C; the graphs 

below represent a summary of the survey results.  



  
 

 
 
 

From these graphs and the survey responses, we have identified the following conclusions:  

• A significant proportion of homes in Upper Heyford are detached properties (39%) 

• Over half of respondents (52%) rely on oil as their main heating source; 56% of respondents 

relying on an immersion heater for hot water 

• 37% of the respondents have a boiler that is over 10 years old, meaning that they are likely to 

require replacing in the near future 

• The majority of respondents who expressed an interest in low carbon heating alternatives are 

environmentally and financially motivated.  

 

COMMUNITY ENGAGEMENT EVENT 

Avieco conducted a community engagement event on 16/12/2021 to present the findings of the 

stage 1 feasibility study to the wider community. In total, 37 people joined the session, with 28 in 

person, and 9 online. Key stakeholders were in attendance, including representatives from Cherwell 

District Council, Oxfordshire County Council, and the Heat Network Delivery Unit at BEIS. The 

engagement event included a presentation by Avieco, followed by a question and answer session, 

and a voluntary survey to be completed by attendees. The survey was completed by 20 attendees. 

The results of the survey indicate that almost all respondents were interested in further developments 

of one of the heat network schemes (95% in favour). The level of support as a result of the community 

event increased (60% more interested). 15% of responders indicated their interest hadn’t increased 

because they were fully committed to the heat network initiative prior to the community event. 

Finally, the majority of attendees indicated they fully supported the HUH community heat network 

(65%). Results of the community engagement event can be found in Appendix H. 

 



OTHER STAKEHOLDER ENGAGEMENT  

In addition to the resident engagement in Upper Heyford, the project team also sought input from a 

range of other stakeholders locally.  

Stakeholder Contact Outcome Next Steps 

Canal & 

River Trust 

Meeting with 

Maurice 

Bottomley, 

Business 

Development 

Manager  

Broad support for the scheme, 

and keen interest to be of help 

for considering WSHP.  

Willingness to provide further 

information and has introduced 

us to Hitachi who are engaging 

in similar projects. 

N/A – Canal & River Trust have 

been contacted for data to 

verify our assumptions that a 

WSHP is not likely to be viable for 

Upper Heyford. 

SSE  Meeting with 

Aaron Reed, 

Network Design 

Asset 

Management 

Broad support of the scheme, 

and is aware of the progress on 

the project. 

There is an opportunity to merge 

the SSE Resilience programme 

with this heat network 

programme.  

Confirm connection 

requirements with SSE based on 

the energy load of the energy 

centre.  

Low 

Carbon 

Hub 

Meeting with 

Tom Heel, 

Business 

Development 

Director 

Very supportive of the project 

and are keen to be of assistance 

moving forward.  

Predominantly interest in 

supporting the installation of 

solar PV and guide on the 

financial options for solar PV.  

Inform Low Carbon Hub of the 

outcomes of the feasibility study 

and next steps for engagement 

if necessary.  

BEIS Meeting with 

Joel Hamilton, 

Heat Networks 

Specialist 

Supportive of the project and 

keen to support a viable solution 

for Upper Heyford.  

Provided assurance on the 

modelling assumptions being 

utilised for the heat network 

modelling. 

Share feasibility study with and 

discuss routes of support.   

Oxfordshire 

County 

Council 

Meeting with 

Sam Thomas  

Supportive of the scheme and 

keen to use it as a pathway 

scheme for further district 

heating projects across the 

Oxfordshire County.  

Share feasibility study with and 

discuss routes of support through 

RCEF stage 2.  

Cherwell 

District 

Council 

Meeting with 

Kim Swallowe, 

Build Architect  

Supportive of the scheme and 

keen to use it as a pathway 

scheme for further district 

heating projects across the 

Cherwell District.  

Share feasibility study with and 

discuss routes of support through 

RCEF stage 2. 



 

2. COMMUNITY BENEFITS 
We assessed a range of factors that contribute benefit to Upper Heyford of low carbon heat 

schemes. These include financial benefit, environmental benefit and social benefits.  

Scheme option Benefit to Upper 

Heyford residents 

Description Impact 

All heat network 

options 

Financial Greater price certainty 

compared to oil 

 

Reduced price fluctuation 

through the year 

 

All heat network 

options 

Financial Reduced cost of heat 

compared to building-

level heat pumps 

Cheaper heat than energy 

policy “do nothing” scenario 

High temperature 

heat pump heat 

networks 

Technical Higher temperature heat 

to properties compared 

to building-level 

electrified systems 

Reduced cost and disruption 

of in-home upgrades 

(insulation, replacement 

radiators, etc) 

Heat pump heat 

networks 

Technical Reduced grid impacts 

compared to building-

level electrified systems 

Peak power demand from 

the energy centre will be less 

than the combined peak 

demand from 160 homes 

using electrified heat systems. 

Energy centre can also use 

thermal store to manage 

peak load.  

Heat pump heat 

networks 

Environmental Carbon reduction 

compared to oil boilers 

Carbon reduction 

through reduced vehicle 

movement 

ASHP: 991 tCO2e / year  

GSHP: 1,040 tCO2e / year  

from heat network 

compared to oil boilers 

Heat pump heat 

networks 

Environmental Air quality improvements 

compared to oil boilers 

Air quality improvements 

through reduced vehicle 

movement 

Reduced NOx and 

particulates compared to oil 

boilers 

 

 



3. TECHNOLOGY  
 

Based on Heat Upper Heyford’s requirements for a low-carbon alternative to heating oil, we selected 

a technology shortlist of the potential to deliver high-temperature heat to properties, and reduce 

carbon compared to oil. These were: 

• Ground-source heat pump 

• Air-source heat pump 

• Water-source heat pump (Oxford Canal) 

• Water treatment/sewage plant 

• Energy from waste 

 

As well as heating sources, we have investigated a whole network approach, and explored the 

possibility of a ground mounted solar PV array for supporting a proposed energy centre, which is a 

critical element of a renewable heat network. We are collaborating with the Low Carbon Hub to 

explore which ownership and development models will best suit that aspect of the project. 

 

Due to planning complexities, WSHP from the canal has been ruled out; similarly water treatment 

heat source and energy from waste have been ruled out due to the distance from the sewage 

treatment plant and EfW plant to the village. However, we are awaiting data from the Canals & 

Rivers Trust regarding heat availability from the Oxford Canal for WSHP, as well as exploring the 

technical viability with Niras.  

 

For a summary of all of the short-listed technologies, please see Appendix D. 

HEAT DEMAND AND NETWORK MODELLING FOR UPPER HEYFORD  
To determine the heat demand of the village we used energy consumption data from the initial 

community engagement questionnaire, EPC forms and then property averages for similar building 

types. We then used the TERMIS software to analyse and model the heat loads in Upper Heyford, and 

design a heat network to supply properties in the village.  

Based on this modelling, nearly all properties within Upper Heyford can be connected to a main 

network. The property exceptions come where dwellings and buildings are outliers to the village, i.e. 

collection of farm buildings to the South West of the village. Whilst these properties may not be able 

to connect to the main network, there are still options available for building level heating solutions, 

such as individual ASHPs and GSHPs.  

Within our heat demand modelling, we have not modelled any net change in heat demand for the 

community over time, as there are too many variables to project this effectively (e.g. the timings and 

extent of energy efficiency measures undertaken by individual households; the impact of increasing 

demand due to changing occupancy patterns or change of tenant; etc). In aggregate we would 

expect any individual changes to average out across the community. If whole-scale efficiency 

measures were proposed (e.g. village-wide wall insulation roll-out) then that may be material to the 

heat demand projections. 

 



 

FIGURE 1UPPER HEYFORD HEAT NETWORK MAP 

ENERGY CENTRE 
 

Central to the proposed heat network is the energy centre. The design of the energy centre was 

been divided into a baseline scenario and five remaining technical options: 

• Baseline scenario: Existing heating systems 

• Option 1: 72oC Air Source Heat Pump with electric boiler back up 

• Option 2: 55oC Air Source Heat Pump with electric boiler back up 

• Option 3: 72oC Ground Source Heat Pump with electric boiler back up 

• Option 4: 55oC Ground Source Heat Pump with electric boiler back up 

These options were used to calculate CAPEX and OPEX. Energy centre schematics of the four options 

with central plant are included in Appendix D. 

Also note that our geology and hydrology assessments (see Appendix E) have informed the choice 

of technologies, confirming that boreholes for both high-temperature and low-temperature GSHPs 

would be possible here. If either of those solutions is preferred, Upper Heyford should commission a 

“thermal response test” of the potential land parcels for the borehole fields to confirm the heat 

availability from the sites. 

We also engaged with the Distribution Network Operator (SSE) to test any constraint on technology 

choices from the grid. At the time of writing this report, SSE are in the early stages of their ‘Resilience 

Programme’, whereby they are reviewing and replanning rural connections. This will include re-

establishing the overhead lines to the east of the village. This will support Heat Upper Heyford’s 

requirement to connect a new energy centre. We have sized our “central plant” according to this 

constraint.  

  



4. FINANCIAL PROJECTIONS 
We used energyPRO to model the capital and operational costs of the proposed systems. This 

showed that all systems can be operated to produce heat at a lower unit cost than heating oil – 

except the ASHP network option. This is a key metric for affordability of heat. While this doesn’t 

account for the defrayal of capital through a heat tariff, it does mean that the scheme operator 

would not be losing money by generating heat, and could offer a variable heat tariff comparable to 

or cheaper than oil, if the capital costs could be covered through external funding sources (e.g. the 

GHNF). 
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We have developed a scenario-based financial model for use alongside this report for Upper 

Heyford. This is included as Annex A to the report. We ran four technical solutions for the community: 

• 72oC ASHP with electric boiler back up (High temp) 

• 55oC ASHP with electric boiler back up (Low temp) 

• 72oC GSHP with electric boiler back up (High temp) 

• 55oC GSHP with electric boiler back up (Low temp) 

The outputs from our energyPRO model were fed into the financial model, with optionality in: 

• heat tariff (variable and fixed price) 

• grant funding regime (including GHNF as standard) 

• rate of inflation (which, if set to 0%, can toggle the model between REAL and nominal 

modes) 

• discount rate 

• electricity costs (if desired) 

• carbon credit value 

• social cost of carbon (used to calculate Social NPV) 

This will allow the Heat Upper Heyford and its partners to review and refine the business case for an 

alternative heat supply system in Upper Heyford, particularly as new funding regimes and/or policy 

positions from UK Government influences the viability of the scheme in future. 

HEAT TARIFF DESIGN & FINANCIAL SCENARIO MODELLING 
 

Heat tariff design 

Heat network operators typically earn revenues by charging customers using a two-part “heat tariff”. 

The “variable tariff” is a cost per unit heat (p/kWh) and a “fixed tariff”, or “standing charge”, is a fixed 

fee for access to the system. This can be compared to the unit cost and standing charge in other 

utilities (e.g. electricity or gas).  

Our modelling approach assumed that the same tariff was charged for all technologies to compare 

each scenario. 

Financial scenario modelling 

We ran five heat tariff scenarios for Upper Heyford based on the following assumptions, and 

rationale: 

Scenario Key assumptions Background to the 

assumptions 

Outcome 

1 - heat tariff equal 

to long-range 

average cost of oil 

 

Variable tariff: 

£56/MWh 

Fixed tariff: 

£160/property/year 

One off connection 

charge: £5,000 (one 

off) 

Oil boilers have 75% 

efficiency 

Cost of heating oil is 

46p/l, equivalent to 

5.6p/kWh – this is based 

on a 18-month 

average of heating oil 

costs from BEIS  

Annual standing 

charge is equal to 

assumed cost of 

annual oil boiler service 

Connection charge is 

equivalent to the 

avoided cost of boiler 

replacement 

Upper Heyford could 

offer heat from the 

heat network at a cost 

matched to the current 

cost of heat from oil 

boilers. This was the 

decision Swaffham 

Prior CLT took for their 

scheme. 

Without the Renewable 

Heat Incentive as an 

additional revenue 

stream to the project, 

this heat tariff cannot 

deliver positive 

financial returns. 

SPHN will be earning 

RHI revenues, which is 

why it can offer this 

heat tariff. 



2 – Heat tariff equal 

to current effective 

cost of oil 

(assuming 65p/l) 

 

Variable tariff: 

£79/MWh 

Fixed tariff: 

£160/property/year 

Connection 

charge: £5,000 (one 

off) 

Oil boilers have 75% 

efficiency 

Cost of heating oil is 

65p/l, equivalent to 

9.2p/kWh 

 

Upper Heyford could 

offer heat from the 

heat network at a cost 

matched to the current 

cost of oil, which is 

indicative of future fuel 

costs for fossil fuels.  

This option delivers 

positive financial 

returns with a capital 

grant from GHNF for 

both low temperature 

GSHP and ASHP over a 

40 and 60 year period.  

3 – heat tariff 

average of oil at 

65p/l and ASHP 

counterfactuals 

 

Variable tariff: 

£88/MWh 

Fixed tariff: 

£80/property/year 

One off connection 

charge: £5,000 

The cost of oil will 

inevitably increase. This 

increased rate has 

been set at 65p/l, 

equivalent to 

9.2p/kWh.  

Modelled cost of heat 

from individual ASHP is 

9.7p/kWh (inclusive of 

defrayed capital costs) 

Upper Heyford could 

offer a heat tariff that is 

cheaper than the 

equivalent from an 

individual ASHP - 

however this would still 

be slightly more 

expensive than heating 

oil based on current oil 

prices. 

This is our 

recommended tariff. 

This scenario delivers 

positive financial 

returns with a capital 

grant from GHNF, and 

is compatible with the 

fund eligibility criteria 

for heat tariffs. This 

option provides a 

higher return that 

Scenario 2.  

4 – Heat tariff equal 

to effective tariff of 

oil (65p/l) excluding 

connection charge 

 

Variable tariff: 

£79/MWh; Fixed 

tariff: 

£160/property/year 

Oil boilers have 75% 

efficiency 

Cost of heating oil is 

65p/l, equivalent to 

9.2p/kWh 

Excluding a 

connection charge 

A connection charge is 

often levied when 

connecting to a heat 

network. However, we 

recognise that this 

makes the “offer” to 

the community less 

attractive, so we have 

tested the preferred 

tariff structure without 

the connection 

charge. 

The financial case 

excluding connection 

costs is marginal. A low 

temperature ASHP 

heat network would 

generate a return over 

60 years.  

5 – Heat tariff equal 

to effective tariff of 

oil (65p/l) with 

reduced cost of 

boreholes 

 

Variable tariff: 

£88/MWh 

Fixed tariff: 

£80/property/year 

One off connection 

charge: £5,000 

Oil boilers have 75% 

efficiency 

Cost of heating oil is 

65p/l, equivalent to 

9.2p/kWh 

Reduced energy 

centre costs by £500k 

to reflect shallow 

boreholes 

The costs for boreholes 

in our financial model is 

based on the cost of 

drilling at Swaffham 

Prior. Due to the 

shallow aquifers in 

Upper Heyford, we 

anticipate that the 

borehole depth will be 

shallower and 

therefore costs will be 

reduced.  

This option returns the 

greatest NPV returns for 

high temperature 

GSHP. Providing a 

positive NPV after 60 

years.  

 

The financial results of these four scenarios, with and without GHNF grant, is tabulated below. The full 

financial model is included as Annex 1 for Heat Upper Heyford’s use. 

 

 



SOCIAL NET PRESENT VALUE AND CARBON PRICING 
UK Government has developed a methodology to monetise the social benefits of carbon savings. 

This is to support (primarily) public sector bodies making investment decisions for capital projects that 

also deliver social benefits (carbon reduction, air quality improvement, employment opportunities, 

etc). The Department for Business, Energy and Industrial Strategy (BEIS) publishes carbon price 

projections, and “social NPV” (SPV) accounts for the cash value of the carbon saved by schemes like 

low-carbon heat networks, projected over the desired Period. 

SPV is an important metric for funding assessors, include the Green Heat Network Fund, who 

recognise that the transition to low-carbon energy will require cash investment, while delivering 

multiple social benefits, that would otherwise not be evaluated. We have included SPV calculations 

in our financial model as standard to allow Heat Upper Heyford to see how social carbon pricing can 

support a potential application to GHNF in future, if desired. 

The fact that all the options for Upper Heyford deliver positive social value means that the project 

would be attractive to potential project funders.  

Additionally our financial model can account for a “hard cash” value of carbon savings. There is 

increasing interest from private sector in carbon offsetting to support “net zero” carbon emission 

claims. Renewable energy developments (and other projects like reforestation or solar cook stoves) 

are commonly offered as carbon offset opportunities on the voluntary market. High quality, UK-

based projects are in high demand. Offsets range for $4/tCO2e to $30/tCO2e depending on project 

type and location. 

Heat Upper Heyford could consider getting this scheme certified through a carbon credit scheme 

(such as VCS) to earn additional revenues for the project. While there is an administrative overhead 

for this, it could be a way to directly monetise the carbon benefit of this scheme and secure a 

revenue stream for the lifetime of the project. This is a future route to additional revenues for the 

Swaffham Prior heat network and other bodies around the UK are exploring how to access these 

monies, however it should be stated that this is not immediately accessible to these projects today. 

We have included carbon credits as a user entry in the financial model, so Upper Heyford can 

explore how this revenue stream would affect the project finances. 

FUNDING SOURCES 
We assessed potential funding sources for a heat network in Upper Heyford. This covered funding for 

the development work required prior to investment decisions, as well as potential capital 

contributions. The relevant funding sources are outlined in Appendix F. 

Our recommended funding routes are: 

• RCEF Stage 2 grant for immediate development activities after this feasibility study 

• Heat Network Development Unit (BEIS) matched funding and advice for subsequent 

development phases, accessible in partnership with a local authority (Oxfordshire County 

Council) 

• Green Heat Network Fund commercialisation and construction funding 

The modelled financial returns are not large enough to attract private sector financing – this is 

common for heat networks, which are infrastructure investments. Most heat networks with retrofit 

elements require public sector involvement and investment. The Swaffham Prior heat network is an 

investment from Cambridgeshire County Council, and many other schemes rely on low-cost 

borrowing/investment from a public sector organisation (for example, heat networks currently in 

construction in Bristol, Leeds, Mersey Heat, Bridgend, Gateshead, and others).  



We would expect the scheme in Upper Heyford to require public sector investment to be realised. An 

additional or alternative financing route could be to raise capital through a community share offer, 

for example in partnership with the Low Carbon Hub, in Oxfordshire.  

  



FINANCIAL MODELLING OUTPUTS 
 

 

High temperature 

heat network - 

GSHP 

Low temperature 

heat network - 

GSHP 

High temperature 

heat network - 

ASHP 

Low temperature 

heat network - ASHP 

Total capex £7,389,000 £7,228,000 £5,856,000 £5,695,000 

Cumulative carbon 

savings 
50550 51360 50070 50890 

Scenario 1 Heat tariff equal to effective tariff of oil (assuming 46p/l) 

Heat Price: Variable 

(£/MWh) 
£56 £56 £56 £56 

Fixed Tariff: Standing 

charge (£/property/year) 
£160 £160 £160 £160 

Connection Charge £5,000 £5,000  £5,000 

IRR 

Year 20 -16% -11% -23% -12% 

Year 40 -6% -3% -10% -3% 

Year 60 -3% 0% -6% -1% 

NPV 

Year 20 -£5,915,005 -£5,200,291 -£4,783,908 -£4,058,430 

Year 40 -£5,744,122 -£4,790,788 -£4,752,817 -£3,784,130 

Year 60 -£5,665,537 -£4,602,466 -£4,738,519 -£3,657,986 

SPV 

Year 20 -£4,470,890 -£3,713,755 -£3,364,907 -£2,596,488 

Year 40 -£3,599,781 -£2,596,211 -£2,638,216 -£1,618,678 

Year 60 -£3,250,679 -£2,134,556 -£2,355,069 -£1,220,832 

NPV (With Grant) 

Year 20 -£2,396,433 -£1,758,387 -£1,995,336 -£1,346,526 

Year 40 -£2,225,550 -£1,348,883 -£1,964,245 -£1,072,225 

Year 60 -£2,146,965 -£1,160,561 -£1,949,947 -£946,081 

Scenario 2 Heat tariff equal to effective tariff of oil (assuming 65p/l) 

Heat Price: Variable 

(£/MWh) 
£79 £79 £79 £79 

Fixed Tariff: Standing 

charge (£/property/year) 
£160 £160 £160 £160 

Connection Charge £5,000 £5,000  £5,000 

IRR 

Year 20 -8% -5% -8% -5% 

Year 40 -1% 1% -1% 1% 

Year 60 1% 2% 1% 3% 

NPV 

Year 20 -£4,789,543 -£4,074,830 -£3,658,446 -£2,932,969 

Year 40 -£4,136,444 -£3,183,110 -£3,145,139 -£2,176,453 

Year 60 -£3,836,099 -£2,773,029 -£2,909,082 -£1,828,548 

SPV 

Year 20 -£3,345,428 -£2,588,294 -£2,239,446 -£1,471,027 

Year 40 -£1,992,103 -£988,533 -£1,030,539 -£11,000 

Year 60 -£1,421,241 -£305,118 -£525,632 £608,605 

NPV (With Grant) 

Year 20 -£1,270,972 -£632,925 -£869,875 -£221,064 

Year 40 -£617,873 £258,795 -£356,568 £535,452 

Year 60 -£317,528 £668,876 -£120,510 £883,356 

Scenario 3: Heat tariff average of oil at 46p/l and ASHP counterfactual 

Heat Price: Variable 

(£/MWh) 
£80 £80 £80 £80 



Fixed Tariff: Standing 

charge (£/property/year) 
£80 £80 £80 £80 

Connection Charge £5,000 £5,000  £5,000 

IRR 

Year 20 -8% -6% -8% -5% 

Year 40 -1% 0% -1% 1% 

Year 60 1% 2% 1% 2% 

NPV 

Year 20 -£4,914,594 -£4,199,881 -£3,783,497 -£3,058,020 

Year 40 -£4,315,075 -£3,361,741 -£3,323,770 -£2,355,083 

Year 60 -£4,039,370 -£2,976,300 -£3,112,352 -£2,031,819 

SPV 

Year 20 -£3,470,480 -£2,713,345 -£2,364,497 -£1,596,078 

Year 40 -£2,170,734 -£1,167,164 -£1,209,170 -£189,631 

Year 60 -£1,624,512 -£508,389 -£728,903 £405,334 

NPV (With Grant) 

Year 20 -£1,396,023 -£757,976 -£994,926 -£346,115 

Year 40 -£796,504 £80,164 -£535,199 £356,821 

Year 60 -£520,799 £465,605 -£323,781 £680,086 

Scenario 4: Heat tariff equal to effective tariff of oil (assuming 65p/l) excluding connection costs 

Heat Price: Variable 

(£/MWh) 
£79 £79 £79 £79 

Fixed Tariff: Standing 

charge (£/property/year) 
£160 £160 £160 £160 

Connection Charge £0 £0 £0 £0 

IRR 

Year 20 -9% -6% -9% -6% 

Year 40 -1% 0% -1% 1% 

Year 60 1% 2% 1% 2% 

NPV 

Year 20 -£5,532,400 -£4,817,687 -£4,401,303 -£3,675,826 

Year 40 -£4,879,302 -£3,925,967 -£3,887,997 -£2,919,310 

Year 60 -£4,578,957 -£3,515,886 -£3,651,939 -£2,571,406 

SPV     

Year 20 -£4,088,285 -£3,331,151 -£2,982,303 -£2,213,884 

Year 40 -£2,734,960 -£1,731,391 -£1,773,396 -£753,857 

Year 60 -£2,164,099 -£1,047,976 -£1,268,489 -£134,252 

NPV (With Grant) 

Year 20 -£2,013,829 -£1,375,782 -£1,612,732 -£963,921 

Year 40 -£1,360,730 -£484,063 -£1,099,425 -£207,405 

Year 60 -£1,060,385 -£73,981 -£863,367 £140,499 

Scenario 5: Heat tariff equal to effective tariff of oil (assuming 65p/l) excluding connection costs 

Heat Price: Variable 

(£/MWh) 

£88 £88 £88 £88 

Fixed Tariff: Standing 

charge (£/property/year) 

£80 £80 £80 £80 

Connection Charge £5,000 £5,000 £5,000 £5,000 

IRR 

Year 20 -7% -4% -6% -3% 

Year 40 0% 1% 0% 2% 

Year 60 2% 3% 2% 3% 

NPV 

Year 20 -£4,518,368 -£3,803,654 -£3,392,032 -£2,666,555 

Year 40 -£3,751,121 -£2,797,787 -£2,764,578 -£1,795,891 

Year 60 -£3,398,282 -£2,335,212 -£2,476,026 -£1,395,493 

SPV 

Year 20 -£3,074,253 -£2,317,118 -£1,973,032 -£1,204,613 



Year 40 -£1,606,780 -£603,210 -£649,978 £369,561 

Year 60 -£983,424 £132,699 -£92,577 £1,041,660 

NPV (With Grant) 

Year 20 -£1,002,177 -£364,131 -£603,461 £45,350 

Year 40 -£234,931 £641,737 £23,993 £916,013 

Year 60 £117,908 £1,104,312 £312,545 £1,316,412 

 

 



FINANCIAL PROJECTIONS CONCLUSIONS  
Based on the financial model, assuming a heat tariff on a fixed price of oil based on a 18 months 

average (46p/l), none of the proposed technologies return a positive NPV over the project lifetime 

(60 years). However, through uplifting the fixed price of oil to 65p/l, which is based on a projected 

cost of oil, generates positive NPV for Scenarios 2, 3 & 4 for low temperature heat networks. To be 

eligible for funding (and viable business case), any scheme would need a positive IRR over the 

project lifetime; positive social net present value (SPV) will make the scheme more attractive to 

funders. 

Our view is that scenario 3 represents a more realistic heat tariff for Upper Heyford residents. Scenario 

3 assumed that the heat tariff offered to residents would be the average of current cost of oil 

heating and the likely low-carbon counterfactual of building-level solution (ASHP). This means that 

residents would be paying less than a building-level ASHP for their own property, albeit at a slight 

premium compared to oil. In this scenario, low temperature GSHP and ASHP energy centre solution 

offer positive NPV after 40 years.  

It must be noted that our model does not assume the costs for homes moving from heating oil to 

connecting to gas mains. Through recent quotes, we anticipate that this cost could be in the region 

of £10k - £40k per home to connect. If these costs were to be included, this would only strengthen 

the business case for a renewable community heat network. We propose to refine the 

counterfactual to include these and other avoided costs that the network offers in Stage 2.  

Accounting for the social cost of carbon shows that all options would have positive social NPV (SPV) 

over 60 years. SPV is an important metric for BEIS and is usually assessed as part of applications for 

capital funding (e.g. GHNF).  

The comparison of NPV and SPV for different technologies under the different scenarios, and with 

and without capital grant, is included in Appendix F, which also includes the summary of potential 

funding sources for the scheme. 

We recommend partnering with a local authority to access development and capital funding, as 

well as public sector investment for the scheme, due to the modest financial returns. 

 



 

  



5. PLANNING & PERMITTING 
A list of potential energy centre locations was sifted based on feasibility, environmental, engineering 

and landownership factors which then defined a short list of five options. The potential locations for 

the proposed Upper Heyford Energy Centre are set out in Appendix G. See also Appendix E for the 

full planning, permitting, geology & hydrology report. 

PLANNING SUMMARY 
The landscape and visual aspects for the short-listed energy centres are not constricted by constrains 

such as conservation areas of AONB sensitivities. However, If the energy centre were to be located in 

the Poors Allotment field, and replace the partially enclosed timber agricultural shed, then further 

ecology assessments should be undertaken, i.e. a roost appraisal.  

Additionally, the village of Upper Heyford itself does propose a number of planning constraints within 

the village. All properties and trees within the centre of the village are listed under a conservation 

area, and are under an Archaeological Alert as appointed by Oxfordshire County Council. Such 

constraints may hinder the proposed heat network route through the village.  

Alongside these identified constraints, the development of the HUH will require planning permission 

and will be determined in accordance with the provisions of the statutory development plan, unless 

material consideration indicate otherwise. There are a number of policies which individually will 

provide criteria-based policies relating to the designations and assets which make up the key 

planning constraints.  

Firstly, policy ESD15 of the ACLP relates to conservation areas and states that, development 

proposals should contribute positively to an area’s character and identity by creating or reinforcing 

local distinctiveness and respecting local topography and landscape features, including skylines, 

valley floors, significant trees, historic boundaries, landmarks, features or views. Additionally, policy 

ESD4 is supportive of Decentralised Energy Systems for new developments. Policy ESD5 relates to 

renewable energy and states that “Planning applications involving renewable energy development 

will be encouraged provided that there is no unacceptable adverse impact, including cumulative 

impact on the following issues, which are considered to be of particular local significance in 

Cherwell”. 

More importantly, Policy PD3 of the MCNP states that within the zone of non-coalescence (The Poors 

Allotments field), the land should remain predominantly in agricultural use, but it may also 

accommodate: ecological mitigation and appropriate visual screening arising from development at 

Heyford Park; and/or footpaths, cycle routes and bridleways. Policy PD4 states that development 

proposals within the plan area must demonstrate sensitivity to the important views and skylines. 

Proposals which cause significant harm to any of these views will only be acceptable where the 

benefits of the proposal clearly outweigh any harm. 

PLANNING CONCLUSIONS 
Overall, given the nature and the limited extent of planning requirements, there are few planning 

barriers to hinder a community heat network for Upper Heyford. The key policy for concern will be the 

constraints around development of a non-coalescence zone (PD3 of the MCNP), which could 

impact development on the Poors Allotments. 

However, if a scheme should be progressed, we would recommend that a number of assessments 

be conducted, specifically for the energy centre location and heat network route. These will include, 

a preliminary roost appraisal, an Archaeological Assessment, and the drilling of a test borehole. We 

recommend the early engagement with the Local Planning Authority and the Environment Agency 

to understand their initial position on the project and sites in question.  



PERMITTING SUMMARY 
Permitting for energy generation plants only applies for plant where thermal or electrical input or 

output exceeds 1MW. This means that neither the GSHP and ASHP solutions would need permits as 

the electrical capacity of the combined energy centre (heat pump with electric boiler) would not 

exceed 1MW. 

PERMITTING CONCLUSIONS 
As we are not proposing a waste-wood biomass solution or a solution that produces in excess of 

1MW electrical output, no permits would be required.  

  



6. SITE DETAILS 
 

Heat Upper Heyford (HUH) is a community group acting on behalf of Upper Heyford Parish Council. 

Upper Heyford is located northwest of Bicester, in Oxfordshire, and has c. 165 homes. Upper Heyford 

is in close proximity to Upper Heyford Airfield, which is a Grade II listed World War II RAF air base. 

Surrounding the airfield is a large new build residential park, Heyford Park, that has been developed 

by Dorchester Living. Currently, the Upper Heyford Poors Allotment’s field located to the east of 

Upper Heyford is acting as a boundary between the two settlements, and has been designated in 

the Neighbourhood Plan as a non-coalescence zone. To the west of Upper Heyford lies livestock 

grazing pastures, the Oxford Canal and the River Cherwell. Both waterways are active. To the north 

and south of the village are arable farm lands as well as areas of dense woodland.  

 

 

FIGURE 2 ARIAL VIEW OF UPPER HEYFORD AND SURROUNDING LANDS 

  



LAND PARCELS FOR CENTRAL ENERGY CENTRE 
For our analysis, we have identified four prospective sites for the central plant (energy centre and/or 

heat collectors). These sites are outlined below.  

 

FIGURE 3: LAND PARCELS IN UPPER HEYFORD 

A summary of land requirements has been outlined below. Technical Analysis, including spatial 

requirements for the energy centre and borehole array (if required).  

Our initial view of proposed land parcels in the village for an energy centre or heat collectors are as 

follows: 

 



TABLE 3: LAND PARCELS ADVANTAGES AND DISADVANTAGES 

Land Parcel ID Approx Area 

(Acres)  

Approx 

Area (m2)  

Advantages Disadvantages 

A 17.7 70,830 

Located within close 

proximity to heat demand. 

Large, open field which 

provides options for different 

technologies. Existing farm 

building 132m2. 

Landowner and tenant 

farmer may resist the 

proposal. 

There may be planning 

constraints within the 

‘Neighbourhood Plan’, 

restricting development. 

B 0.02 127 

Located within the village 

and close to the heat 

demand. 

Engaged property owner, 

who is in favour of the 

development. 

Small size limits technology 

options. 

Located next to listed 

residential property, could 

pose planning constraints. 

C 0.74 2,611 

Narrow stretch of common 

land located next to the 

canal. 

The land is common land, 

which can be difficult to 

secure planning for a new 

development (e.g. the 

energy centre). 

D 1.23 4,938 

Well-established existing 

infrastructure and good 

location for heat from 

sewage. 

Owned by Thames Water. 

Discussions to be initiated but 

experience suggests 

negotiations could be 

protracted. 

E  

74.46 (Upper 

field: 66.13 & 

Lower field: 

8.33) 

271,337 

(Upper 

field: 

267,626 & 

Lower field: 

3,711) 

Located within close 

proximity to heat demand. 

Large, open field which 

provides options for different 

technologies 

Owned by New College, 

Oxford. It could be difficult to 

secure approval or planning 

for a new development (e.g. 

the energy centre). 

 

 

 

 

 

 

 

 

 

 



LAND TAKE FOR CENTRAL PLANT 
We analysed the land take requirements for each of the potential technical solutions, summarised 

below: 

TABLE 4: TECHNICAL SOLUTION LAND TAKE 

Technical solution Land requirement Total area required 

Ground-source heat 

pump heat network 

Energy centre, thermal store, 

boreholes 

c. 10 x 5m for energy centre 

c. 23 acres for boreholes 

Air-source heat pump 

heat network 

Energy centre, thermal store, fan 

beds 

c. 10 x 5m for energy centre 

c. 15 x 8m for fan beds 

Water-source heat 

pump heat network 

Energy centre, thermal store c. 10 x 5m for energy centre 

 

If a GSHP was to be selected as the preferred heating option, then a land parcel of 23 acres would 

be required to accommodate a borehole array. For this, we would recommend utilising land from 

land parcels A&B to accommodate the borehole array and host an energy centre.  

  



7. OPERATION & GOVERNANCE 
Heat Upper Heyford has technically and economically viable options for alternative heat supply to 

the village, and need to consider how best to operate and manage any scheme. While the capital 

budget of any networked solution is high, there are a range of funding sources targeting community 

scheme like these (as outlined above), and so the financial model for Upper Heyford can focus on 

the operating costs and revenues of the scheme. This could introduce complexities in asset 

ownership, however schemes like this have been successfully structured to keep the ownership and 

operational responsibilities aligned to risk and benefit. 

We also note that with the UK’s departure from the European Union, there is now greater discretion 

for public authorities use of subsidies, which could enable greater use of public funds for such 

projects than was previously permissible under EU rules.  

Typically, community energy projects can take a number of governance routes, outlined below with 

an assessment of the advantages and disadvantages for Heat Upper Heyford: 

TABLE 5: ADVANTAGES AND DISADVANTAGES OF GOVERNANCE MODELS 

Governance model Description Advantages for Upper Heyford Disadvantages for Upper 

Heyford 

“In house” delivery HUH owns and 

operates the scheme 

Maximum control over project 

development, heat tariff, co-

benefits 

Maximum risk for HUH 

Significant development 

timescales and cost 

Establish new 

dedicated entity 

Separate legal entity 

for the scheme – e.g. 

co-operative, CIC, etc 

Clear demarcation of roles and 

responsibilities 

Focus on delivering this project 

Time (and cost) investment to set 

up new entity 

Different legal structures have 

different pros/cons 

Concession HUH contracts with a 

third party to operate 

the scheme, but still 

retains ownership 

HUH retains high degree of 

control (e.g. tariff, design and 

build) 

Specialists operate the scheme – 

reducing risk to HUH 

Residents’ main interaction with 

be with the operator 

Reduced control over operation 

Design and build risk with HUH 

Wholly outsourced 

to an Energy 

Services Company 

(ESCo) 

A third-party specialist 

energy project 

operator builds, owns 

and operated the 

scheme 

Minimum project risk to HUH 

Expert partner delivers the 

scheme 

Minimal control over design, 

build and operation 

Minimal control over tariff, co-

benefits 

Strategic 

partnership with 

other local 

authority - 

recommended 

District / County 

Councils have access 

to other support for 

energy projects 

Leverage local authority support 

(e.g. BEIS / HNDU) 

Gives Upper Heyford profile with 

District and County Council 

Depends on strong relationship 

and capacity at District / County 

Council 

Development and delivery likely 

taken on by another party 

 

In our view, Heat Upper Heyford should look to partner with a local authority (Oxfordshire County 

Council, and Cherwell District Council), with support from the Energy Hub, to co-develop and deliver 

an energy scheme in-house.  The active involvement of the community in this scheme will give 

confidence to funders and other partners (e.g. GHNF), and reduce the “demand risk” of individuals 

and households choosing not to join the scheme. 

The nature of that partnership should be developed and confirmed during the next stage of 

development of the project, funded by RCEF Stage 2, which the Parish Council is prepared to 

manage again on behalf of Heat Upper Heyford.   



8. SCHEDULING 
 

Heat network projects take years to develop; this first phase of work has demonstrated proof of 

concept for a potential scheme in Upper Heyford. If the community does wish to progress the 

scheme, the development programme could progress as follows: 

TABLE 6 HIGH LEVEL DEVELOPMENT PROGRAMME 

Project stage Potential objectives Indicative delivery year 

Concept design 

• Confirm landowner appetite for involvement 

• Confirm heat availability from the proposed land 

parcel(s) by drilling test borehole(s) 

• Test proposed heat tariff with the community 

• Detailed scoping of planning requirements 

• RIBA2 design of heat network and energy centre 

• Updated financial model 

2022 

Detailed design 

• RIBA3 design of network route and energy centre 

• Design connections to properties 

• Agree outline contractual terms with landowner(s) 

and heat customers 

• Apply for Green Heat Network Fund 

(commercialisation and construction) 

• Submit planning application 

2023 

Commercialisation 

• Sign contracts with landowner(s) and heat 

customers 

• Appoint delivery partner (Design, Build, Operate & 

Maintain contractor) 

2024 

Construction 
• Build energy centre and heat network 

• Heat on 
2024 – 2025 

 

To help realise these systems, we have outlined the next steps for the Heat Upper Heyford and the 

residents to put these opportunities into practice. Avieco’s implementation roadmap enables action 

in the immediate, short, medium, and long term to realise renewable energy systems, for the benefit 

of the Heat Upper Heyford, and the wider community.  

 

NEXT STEPS FOR HEAT UPPER HEYFORD 
Immediate:  

• Review this report and its recommendations  

• Share the summary report and discuss the findings with the wider community   

• If Heat Upper Heyford and the wider community wishes to progress to next steps, apply for 

RCEF Stage 2 business development grant. See a potential scope of work for that 

development work below. 

Short term: 

• Engage with landowners of proposed energy centre sites  

• Engage with suppliers and operators, through formal tendering process, as required 

• Seek project funding routes (Council budget, grants, loan, government incentives etc.)  

Medium term: 

• Monitor government policy regarding electricity pricing, and specifically the “policy costs” 

review 



• Monitor government policy regarding revenue incentives for heat projects, and/or move to 

identify alternative revenue funding streams 

Long term: 

• Monitor government legislation regarding oil pricing and tariffs, for example the introduction 

of a carbon tax on fossil fuels – this will influence the business case, introducing additional 

revenue streams 

• Monitor government legislation regarding availability of oil boilers – these are likely to be 

phased out in the next decade, and this may affect capital and operational costs of 

household oil boilers, meaning that households would be more likely to switch to the network 

 

POTENTIAL SCOPE OF WORK FOR RCEF STAGE 2 GRANT 

APPLICATION 
 

RCEF, managed by the Energy Hub, offers grants for development costs of community projects in 

renewable energy. Up to £100k is available for eligible activities. Should Heat Upper Heyford wish to 

progress this project further, we would recommend the following elements in the scope of works for 

the application to RCEF: 

Technical work package:   

• Planning permission scoping / Environmental Impact Assessment Screening and Scoping   

• Detailed assessment of prospective energy centre locations, aligned to planning 

recommendations    

• Next stage engineering design of energy centre and network   

o Cost confirmation / Quantity Surveyor   

o Desk-based analysis and/or Ground Penetrating Radar (GPR) along the proposed 

network route to identify any pinch points   

o Test borehole and thermal response test if GSHP preferred   

• Further engagement with the DNO to test the cost impact of a grid connection for the 

energy centre   
• Further development of solar PV solution   

  

Commercial work package:   

• Discussions with landowners regarding energy centre / borehole array locations   

• Refining financial modelling to support investment decision   

• Identifying investment streams for the scheme (GHNF, local authority investment, other)   

• Discussions with local authority partners to support the scheme   
  

Community engagement:   

• Next stage resident engagement    

o To test heat tariffs   

o To support a planning application   

o To confirm heat demand / number of connections to the network   

• Develop heat supply agreement / customer contractual terms  (i.e. Memorandum of 

Understanding) 

 

  



9. CONCLUSIONS 
This feasibility study has identified several technically and financially viable solutions for a low-carbon 

alternative to oil boilers in Upper Heyford village. Whilst the solutions listed below are all technically 

feasible for Upper Heyford, there is a need to consider a high temperature solution over a low 

temperature solution. A high temperature solution will require minimal alterations to the current 

infrastructure of each household, therefore reducing the financial barrier to connecting to the heat 

network. Additionally, we believe that the financial case for GSHP will be strengthened through 

further investigations during Stage 2. We anticipate that a test borehole will demonstrate shallow 

aquifers, which could mean a reduced cost of boreholes which is reflected in the energy centre 

costs, in line with financial “scenario 5”.  

All solutions, are summarised below, based on the different areas of study outlined above. 

Technical 

solution 

Advantages Disadvantages Recommendation 

High 

temperature 

heat network – 

GSHP (72 

degrees) 

High temperature heat more 

compatible with existing heating 

infrastructure in homes 

Most infrastructure buried in the 

borehole field and the highway – 

smallest area required for the 

energy centre 

Eligible for GHNF and other 

funding routes  

Can achieve positive 60-year 

NPV with a capital grant under 

“scenario 3” 

Highest capital costs due to 

large borehole array 

Largest “land take” for 

boreholes – at present, land 

would need to be leased from 

multiple landowners to meet 

the heat demand 

Exposure to price fluctuations 

in power 

A high temperature 

solution is preferable, 

as it lowers the barrier 

to entry for the heat 

network for each 

household through 

limited internal retrofit 

requirements.  

This solution can 

achieve positive 60-

year NPV with a 

capital grant and 

“scenario 3” and 

“scenario 5” heat 

tariff.  

 

Low 

temperature 

heat network – 

GSHP (55 

degrees) 

Most infrastructure buried in the 

borehole field and the highway – 

smallest area required for the 

energy centre 

Eligible for GHNF and other 

funding routes  

Can achieve a positive 40 year 

NPV under “scenario 2” and 

“scenario 3” with a capital grant 

except for with a tariff 

comparable to current oil prices 

Low temperature heat is not 

as compatible with existing 

heating infrastructure in 

homes. There will be a 

requirement for home to be 

retrofitted to suit a low 

temperature heating option. 

Since this option would 

therefore reduce uptake from 

the village, we are not 

recommending a low 

temperature network 

Requires c.23 acres of land for 

boreholes – at present, land 

would need to be leased from 

multiple landowners to meet 

the heat demand 

Whilst low temperature 

solutions perform well 

both technically and 

financially, allow 

temperature solution is 

not preferred due to 

the internal retrofit 

requirements for each 

household.  

Can achieve a 

positive 40-year NPV 

under “scenario 2” 

and “scenario 3”.  

High 

temperature 

heat network – 

ASHP (72 

degrees) 

High temperature heat more 

compatible with existing heating 

infrastructure in homes 

Small energy centre footprint 

Can achieve positive 60-year 

NPV with a capital grant under 

“scenario 3” 

High power demand from the 

grid 

Exposure to price fluctuations 

in power 

Not eligible for funding under 

the GHNF due to projected 

carbon emissions 

A high temperature 

solution is preferable, 

as it lowers the barrier 

to entry for the heat 

network for each 

household through 

limited internal retrofit 

requirements.  



Can achieve positive 

60-year NPV with a 

capital grant under 

“scenario 3”.  

Low 

temperature 

heat network – 

ASHP (55 

degrees) 

Small energy centre footprint 

Eligible for GHNF and other 

funding routes  

Can achieve a positive 40 year 

NPV under “scenario 2”, 

“scenario 3”, and “scenario 4” 

with a capital grant except for 

with a tariff comparable to 

current oil prices 

High power demand from the 

grid 

Exposure to price fluctuations 

in power 

Low temperature heat is not 

as compatible with existing 

heating infrastructure in 

homes. There will be a 

requirement for home to be 

retrofitted to suit a low 

temperature heating option. 

Since this option would 

therefore reduce uptake from 

the village, we are not 

recommending a low 

temperature network 

Whilst low temperature 

solutions perform well 

both technically and 

financially, allow 

temperature solution is 

not preferred due to 

the internal retrofit 

requirements for each 

household.  

This option provides 

the strongest financial 

case.  

Can achieve a 

positive 40 year NPV 

under “scenario 2”, 

“scenario 3”, and 

“scenario 4” with a 

capital grant except 

for with a tariff 

comparable to current 

oil prices.  

 

Our recommendation to Heat Upper Heyford is to progress the investigation and development of 

either a high temperature heat network, supplied by a ground- or air-source heat pump. Key 

considerations are highlighted below: 

1) Financial performance of the heat pump systems is positive, under “scenario 3” where heat tariffs 

are an average of oil at 65p/l and building-level ASHP costs, with a GHNF grant. 

2) The space requirement for the ASHP system is smaller than the ground-source heat pump which 

need large borehole arrays. This could be accommodated on both the Poors Allotments Field 

and New College Land.  

3) Current modelling shows that an GSHP heat network in Upper Heyford would be eligible for the 

Green Heat Network Fund, a good source of capital investment for the scheme. The high 

temperature ASHP option would not be eligible due to the higher carbon intensity of heat. 

4) The heat pump systems offer greater security of energy supply compared to a water source heat 

pump. 

  



LIST OF APPENDICES AND ANNEXES  
 

Please see separate documentation of the following appendices for further detail and reference:  

 

A – Community engagement plan 

B – Community engagement materials  

C – Community energy demand survey results (PDF and Excel)  

D – Technology & engineering (including description of heat supply systems, advantages and 

disadvantages, energy centre schematics; technical modelling assumptions applied)  

E – Planning, permitting, ecology & hydrology report  

F – Financial scenarios outputs  

G – Land parcel identification and prioritisation – confidential  

H – Community engagement event survey results 

  

Annex A – Heat Upper Heyford financial model  

Annex B – Heat Upper Heyford heat network risk register  

 


