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Notice  

This document contains proprietary and confidential information. All data submitted to the Energy group of 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.  

BY ACCEPTANCE OF THIS DOCUMENT, THE RECIPIENT AGREES TO BE BOUND BY THE 

AFOREMENTIONED STATEMENT.  

 



 

 

7430 - FEAS - REP - 0001 - Greener Great Coxwell - Phase 1 (Options Appraisal) – v1.0    Page 4 of 37 

 

1. Introduction 

1.1. Project Background 

This project was presented to Locogen by the energy group of Greener Great Coxwell, who have 

received funding for a Stage 1 Feasibility Study under the Greater South East Energy Hub’s Rural 

Community Energy Fund (RCEF) framework.  

The Energy Group of Greener Great Coxwell (or ‘the Client’) 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 

group would also like the system to generate an income that can be put to future projects in the 

community, including fuel poverty alleviation. 

Great Coxwell is a small village that lies rurally on the western edge of Oxfordshire with a 

population of approximately 300. 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.  

The village is served by the national gas grid, and the majority of dwellings in the village 

therefore have gas heating. 

 

 

 

Figure 1: GIS image of Great Coxwell 
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1.2. Aims and Objectives 

The aims of Phase 1 are to identify the needs of the Energy Group of Greener Great Coxwell with 

respect to upgrading the village’s heating system and renewable energy generation, to collate 

and establish an energy baseline, and identify any potential technologies which could be used 

within the local energy project. To achieve these aims, the following objectives were identified: 

• Project kick-off meeting to initiate the project; 

• Site-constraint mapping; 

• Site-specific data gathering and energy benchmarking; 

• Community energy requirements and opportunities; and 

• Workshop to discuss the following steps. 

Phase 1 will consist of a desktop assessment of the relative benefits, risks and impacts of the 

technically feasible energy schemes identified.  The technologies discussed in the conclusion of 

this report will form the starting basis for the Phase 2 matrix assessment, wherein the identified 

opportunities will be scrutinised in greater detail. 
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2. Building stock overview 

There is a total of 111 dwellings at Great Coxwell, most of the properties are owned by the local 

residents. 60% of the properties are detached with many have been extended.  There are also 

a few two-bedroom properties and not many smaller sized properties. Table 1 below illustrates 

the number of dwellings for each type with the average area in addition to the space heating 

and hot water demands. 

2.1. Energy demand assessment 

Energy performance certificates (EPCs) are reports that examines the energy efficiency and 

performance of buildings on a scale of A-G (most efficient to least efficient).  The report includes 

information about the building’s construction components and materials alongside with details 

about the condition of the building and information about the thermal performance.  This is 

normally broken down into information about space heating and hot water demands.  Which are 

used for phase 1  feasibility report  to analyse the building’s performance in order to recommend 

suitable options to upgrade the heating system.  

EPC data has been used to estimate the heat demand of the properties at Great Coxwell village 

on annual basis. This data has been plotted on a map to produce a heat map version showing 

the heat distribution across the village (as shown in Figure 2 below).  Furthermore,  Using the 

EPC data, Locogen has estimated the breakdown of heat demand of each property in terms of 

space heating (e.g. radiators) and water heating (e.g. baths and showers).  Table 1 illustrates 

a the different types of properties found in the village alongside with the equivalent average 

space heating and hot water demands. 

It is noted that EPCs are an asset rating and are based upon a building’s fabric and services, 

rather than how much energy is actually consumed. The EPC asset rating is calculated using the 

Simplified Building Energy Model (SBEM). SBEM utilises the climate, geometry, fabric, installed 

technologies and controls to calculate the building energy demand for heating, ventilation, 

cooling, lighting and hot water. The energy use is then converted to CO2 emissions using the 

carbon footprint of fuels used, giving the building emissions rate (BER) in units of kgCO2/m2. 

The EPC rating is then calculated by comparing the BER to a notional reference building sharing 

the same archetype characteristics and general location of the case building. Standardised 

assumptions for the behaviour of occupants and estimates of annual energy consumption are 

used to determine an EPC rating and there is therefore a high level of uncertainty in the displayed 

energy consumption and carbon emissions. 

It is key to highlight that EPCs are not the most reliable method to obtain data for buildings due 

to the assumptions used in the SBEM. EPCs are therefore only considered appropriate or use in 

Phase 1 of this project as an indicative measure to illustrate the current conditions of the 

buildings of Great Coxwell and their energy performance. However, for Phase 2 it is highly 

recommended that energy consumption data is obtained from the local residents to improve the 

accuracy of the study and to size technical solutions appropriately. 

It is further noted that the number of EPCs found for the buildings at Coxwell was only 54 due 

to the fact that some of the buildings did not have EPCs or they could not be obtained. Energy 

use for buildings without EPCs was estimated using the most similar archetypes for which EPCs 

were available. Thus, a breakdown we have assumed for the properties at Coxwell is shown in 

Table 1 below. 
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Building type Bungalow Semi-detached Detached 

Number of units 14 30 67 

Floor area (m2) 120 165 231 

Average Space Heating (kWh/m2/year) 128 144 114 

Average Hot Water (kWh/m2/year) 27 21 17 

Total Space Heating Demand (MWh/year) 215 713 1764 

Total Hot Water Demand (MWh/year) 45 104 263 

Total Heat Demand (MWh/year) 260 817 2027 

Table 1: Buildings data from EPCs 

The total estimated space heating demand for Great Coxwell is approximately 2.7GWh/year and 

the total hot water demand is around 412 MWh/year. 

 

Figure 2: Heat map showing heat distribution across the village of Coxwell 
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3. Heating Solutions 

Different low carbon heating technologies and heat distribution systems have been considered 

for the dwellings at Great Coxwell. These can be categorised into two main options; standalone 

heating solutions and district heat networks. These are presented for discussion in Sections 3.1 

and 3.2 below respectively. 

3.1. Standalone heating solutions 

As fossil-fuel heating options have not been considered for the development, the options 

identified for standalone heating systems for each property are direct electric heating, ground 

source heat pumps (GSHPs) and air source heat pumps (ASHPs). Further discussion of the 

highlighted options is found below: 

Heat pump options 

Heat pumps involve a heat exchanger unit, essentially amplifying the difference between the 

ambient source and the heat emitter temperature within the building, with electricity as the 

controllable energy input. Heat pumps can be air, ground or water sourced. The key 

consideration in heat pump technology is the heat pump’s coefficient of performance (COP). For 

example, a COP of 3 would mean that for every 1kW of electricity input to a heat pump, there 

will be 3kW of heat output. Another important factor to consider is the seasonal performance 

factor (SPF), which is the average COP of the full heating system throughout the heating season.  

Normally, systems are carefully designed in order to achieve high SPF to maximise the fuel and 

energy savings throughout the heating season.  

The type of heat pump is defined by where the ambient heat for the system is gathered. This 

can be from either the air, ground (through either a direct or indirect collector system) or water 

(such as a river, lake or sea). An overview of different heat pump technologies is provided in 

Appendix A. 

It was found that no appropriate water bodies existed in the vicinity of Great Coxwell and 

therefore water source heat pumps (WSHPs) are not considered further in this study. Therefore, 

air source heat pumps (ASHPs) and ground source heat pumps (GSHPs) only are considered 

further. 

3.1.1. Direct electric 

Electric radiators are a simple option for domestic and commercial use. The dimensions and 

volume of the property is the key determiner of the number and size of radiators needed to heat 

the space. Electric heaters are easily controlled individually and so the cost of heating is directly 

related to how often and for how long they are used.  

Electric heating is suited most to small buildings with inconsistent use. For buildings with 

consistent or large heat loads, electric heating would likely be the most expensive system to 

run. The cost of imported electricity used for heating could be offset using PV-generated 

electricity generated and if demand and generation profiles pair well together, but where this is 

not the case, electrical storage may provide some benefits.  

Using electric room heaters at any site will also mean that hot water demand will require further 

technology. This is traditionally an electric boiler or point-of-use electric water heating, but 

alternatives such as Sunamp and hot water dedicated heat pumps are considered more efficient.   

3.1.2. Heat batteries 

Heat batteries are a relatively new technology which allow heat to be stored via a phase change 

material (a similar principle to which hand warmers work by). These can be ‘charged’ by a 

thermal source, such as a heat pump, or by PV electricity to provide space heating and/or hot 

water. The batteries are compact, requiring no maintenance over a projected 50-year lifetime 
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(according to manufacturers of the technology) and can replace domestic hot water cylinders, 

with which they are cost comparable whilst being more energy efficient. In the same way as an 

electricity battery, heat batteries can harness surplus electricity generated from PV to offset heat 

and/or hot water costs. Alternatively, heat batteries can be used to reduce boiler loads as an 

interim step to decarbonising heating within existing systems. 

This phase of the study has not considered the use of heat batteries, but Locogen would 

recommend that they are considered where buildings have a large hot water demand. If the 

Energy Group of Greener Great Coxwell wishes to explore the opportunities provided by heat 

batteries, this can be undertaken during Phase 2 of the works. 

3.2. Heat networks options 

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. Heat networks are well established systems 

(especially in Europe) and are anticipated to play an important role in the decarbonisation of 

domestic and non-domestic heat in the UK. 

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

which is also known as a high temperature district heating network is a system that has a large, 

centralised heat source (in this context, a ground source heat pump). which would supply heat 

directly each through a plate heat exchanger installed at each building.  

On the other hand, a shared loop GSHP (SLHP) is a system that utilises a single ground source 

collector which is shared by heat pumps installed in multiple buildings within a close geographic 

location. Header pipes would run between the buildings delivering heat that has been captured 

via boreholes which will be connected to the header pipework. This method provides a cost 

saving on installing individual heat pump systems as construction costs are shared and therefore 

reduced. It is noted that buildings must be in close proximity for shared loop installations to be 

cost effective. Great Coxwell village fits well in that category as the majority of buildings are 

located around the two main streets (Puddleduck Lane and Cherry Orchard) at very close 

proximity. 

For heat network options, there are several advantages and disadvantages for both the ambient 

shared loop and the hot water district heating systems.  These can be summarised as shown in 

Table 1 below. 

 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. 
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Domestic space 

requirement 

No energy centre is required.  

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. 

Energy centre for the village is 

required in addition to internal 

cupboard space at each dwelling 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 

15-25% 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. 

Energy centre Ambient shared loop networks do 

not require an energy centre. A 

small pumping station will be 

required.  

This is typically the size of a small 

shed. 

An energy centre would be 

required. This would house the 

main and backup boiler plant, 

distribution pumps and any control 

infrastructure. 

It is typically the size of 1-2 

shipping containers. 

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. 
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Grid connection Where buildings require large 

heat pump units (in excess of 12-

17kW 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 

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 2: Advantages and disadvantages of heat network options 

3.3. Heat Solutions discussion 

Table 3 below highlights the energy demand summary for the 111 properties found at Great 

Coxwell.  A number of standalone and heat network solutions have been investigated to upgrade 

the heating system of the dwellings that are found in three different types: bungalows, semi-

detached and detached.   

 Bungalow Semi-detached Detached 

Heat Unit Price (£/kWh) 0.074 0.074 0.074 

Estimated heating cost per property (£) 1,374 2,015 2,239 

Estimated average annual heating demand 

(kWh) 

18,571 27,233 30,253 

Estimated annual heating emissions (BEIS 

conversion factors) (Tonnes CO₂) 

3.79 5.56 6.17 

Table 3: Energy demand summary 

For the standalone solutions, Table 4 below illustrates the expected capacity for each house 

type, in addition to the capital costs and also carbon savings. 
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 Individual ASHPs 

Bungalow Semi-detached Detached 

Capacity (kW) 12 20  28 

Capex per property £9,600 £15,840 £22,160 

Y1 CO2 offset (Tonnes) 5 3 4 

Y20 CO2 offset (Tonnes) 58 85 94 

Table 4: Financial overview 

On the other hand, heat network options are also investigated in this reports and calculations 

have been performed to examine feasibility.  Table 5 below illustrates the comparison between 

the operation costs between standalone and centralised options. For simplicity the total 

operational cost of the entire village heating has been provided, based on the total energy 

demand. This is to allow comparison of the overall effect of both individual and network solutions. 

 £/kWh (primary 

energy) 

Operation Cost Cost over gas 

baseline 

Gas (Apr 2022 cap) 0.07 £241,417 NA 

Electricity (Apr 2022 cap) 0.28 £869,102 260% 

Standalone (Heat pump 

option) 
0.09 £289,701 20% 

Centralised system 0.09 £338,757 50% 

Table 5: Standalone and centralised systems operational cost comparison 

According to current tariff rates, the table above shows that the running cost of a direct electric 

system is found to be 260% more expensive than gas (assuming a gas boiler has 90% 

efficiency).  Therefore, this option has been disregarded.  The remaining options includes 

introducing a heat pump to each property across the village (either individually or as part of a 

5th Generation ambient network solution); this option shows that the operational costs increase 

by approximately 20% when compared to gas.  Meanwhile when considering a high temperature 

district heating network the operational costs are expected to increase by approximately 50%.  

On the other hand, with regards to capital costs associated with the heat network options, we 

have performed high level calculations that has indicated that the cost for a high temperature 

district heating network is estimated to be higher than the costs associated with an ambient 

shared loop, although further work is required to evaluate the costs in more detail, and these 

will be undertaken and presented in phase 2.  

To assess the outline financial feasibility, we have performed a number of calculations that 

consider the inclusion of renewable electricity generation to provide low-cost electricity to 

supplement the network operation.  The high level calculations indicates that the ambient loop 

and centralised options may provide comparable delivered energy costs to current gas prices if 

the level of energy consumed from the community renewables can exceeds 50% of the system 

electrical demand. Further analysis and evaluation of this will be undertaken in Phase 2, where 

we will look further into the options and provide more detailed analysis and represent a more 

refined, detailed evaluation of the highlighted opportunities with an illustration of the financial 

and environmental benefits that low carbon heating has over the current situation. 
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3.4. Summary 

From the preliminary analysis undertaken, it would seem that there is potential for a heat 

network solution at Great Coxwell, but the ability for this system to provide cost effective low 

carbon heat will be subject to the ability to tie the heating project into an electrical generation 

scheme to provide cheaper primary energy.  

At this stage, both ambient loop and hot network solutions are potentially viable, but both have 

specific considerations that need to be evaluated further in order to confirm the most effective 

route forward. 

The next stages will be: 

- Calculate the energy balance of the network against a number of stress test scenarios. 

This would include varying levels of village connection uptake, decreased energy demand 

through efficiency and optimisation options. 

- Undertake a detailed system cost comparison of both ambient and hot network solutions. 

This will include a more detailed analysis of the operational costs as well as a comparative 

whole-life assessment against gas and individual heat pump solutions 

- Compare likely heat demand profile against generation profiles for renewable sources to 

understand the potential balance of generation vs import. 

- Use the above steps to calculate the likely viability of different system types to select the 

preferred route. 
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4. Renewable electricity generation opportunities  

All of the aforementioned renewable heating options use electricity - heat pumps require 

electricity as input to deliver thermal energy. This can be offset by renewable generation 

connected to the site physically, or virtually. The scale and location of renewable generation will 

ultimately depend on that of the heating system chosen. The most feasible options for electricity 

generation in Coxwell are solar PV and wind, detailed subsequently.  

4.1. Solar PV  

The primary opportunity for electricity generation considered within this project is through the 

use of Solar PV systems – either standalone, roof-top mounted systems (RMPV) which directly 

supply the building on which they are installed; or larger, ground mounted (GMPV) systems 

which could supply a number of buildings at any one time. These two systems are illustrated in 

Figure 3 and Figure 4 below.  

 

Figure 3: RMPV 

 

Figure 4: GMPV 

Solar PV has been acknowledged as the cheapest form of energy per kW of installed capacity. 

This is especially apparent at <1MW scale, which is most appropriate for offsetting the energy 

requirements of individual heating systems. As a proven technology, it is a reliable, low-risk and 

versatile option for renewable generation, thus it is the focus for this project.  

What must be considered in solar installations is its seasonal and daily variation in output. Figure 

5 below illustrates an average daily generation profile of a 1MW solar array in summer and in 

winter. It is observed that solar PV generation does not align with heating system demands, 

which occur when solar irradiation is at its lowest during morning and night hours and during 

winter months. 
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Figure 5: Summer vs Winter PV generation 

4.1.1. Technology overview 

Solar photovoltaic (PV) technology use cells made up of layers of semi-conducting material to 

convert sunlight into electricity. When light shines on the cell, it creates an electric field across 

the layers, causing electrons to flow, which in turn creates electricity. Cells are connected 

together to make modules (or panels), which are in turn connected together to form arrays. The 

solar PV arrays generated direct current (DC) electricity, which is then carried to an inverter 

which converts the DC to alternating current (AC) electricity – the same form of electricity that 

is delivered to buildings from a standard mains electricity connection. The electricity can then 

be used directly to power appliances or lights within the building or exported to the grid. 

4.1.2. Benefits and constraints 

The installation of a solar PV array can reduce annual electricity cost by offsetting the amount 

of electricity that needs to be purchased from the grid to supply the building. A system can also 

reduce the carbon footprint of a building – solar PV generates electricity without emissions, 

whereas grid electricity has a higher carbon footprint as it is made up of an energy mix from 

renewable sources, nuclear and conventional fossil fuel. 

Solar systems are quiet and largely visually unobtrusive, particularly when installed sensitively 

on rooftops. Installation is a relatively quick and simple process and maintenance requirements 

are minimal once the system is installed. 

Ultimately, solar energy is a locally available, renewable resource which cannot be depleted or 

altered. However, solar PV systems are limited by the available resource, and while modules will 

generate electricity on cloudy days or at lower light levels, the modules will only achieve 

maximum efficiency when it’s very sunny and the sun is shining directly onto the panels. Trees 

or high buildings around solar arrays may cause shadows and shading across the array, which 

will also impact the amount of electricity generated, so careful consideration must be given to 

the location and design of the array. 

Solar PV installations can have quite a high capital cost attributed to them; however, considerate 

design can reduce the payback period of the initial investment and grants funding is available 

for renewable energy installations. 

Finally, solar PV installations require planning permission (as discussed in Section 5.1).The 

exception is where roof-mounted solar PV fit criteria relating to permitted development. 

Integrated solar panels, alternative coloured modules and solar tiles can all be considered where 

planning restrictions are in place. 
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4.1.3. Additional considerations 

Where roof-mounted Solar PV systems are being considered, a structural engineer will need to 

ensure that the roof can take the additional weight and loadings that would be imposed by its 

installation. This is of particular risk in historic buildings, which are already challenging from a 

planning perspective. Where ground mount systems are being considered the ground 

type/conditions and location of underground services need to be considered.  

4.1.4. Income mechanisms 

Revenue from a PV installation is considered to be from either electricity cost savings, or (where 

there is a significant amount of energy exported) from the Smart Export Guarantee (SEG). 

Where local demand is offset, savings from offset of local demand are based on a cost of 

electricity per kWh which varies per site, as supplied by the Client. The income from SEGs has 

been calculated using an export tariff of 5p/kWh. 

4.1.5. Options for roof-mounted solar PV 

For distributed systems, or a centralised system near to a building with appropriate roof space, 

RMPV may be a worthwhile opportunity. The Client has advised that, due to the historical nature 

of Coxwell, options for RMPV are limited due to conservation requirements and structural issues. 

RMPV options, regardless, would need to be assessed on a case-by-case basis.  

4.1.6. Options for ground-mounted solar PV 

Taking all constraints into account, there is considered to be good potential within the local area 

for GMPV development. Ultimately, the scale and location of development will depend on the 

location and requirements of the energy hub, as well as limitations of the grid connection. A 

selection of potential areas for development are illustrated in Figure 6 for indicative purposes.  

 

Figure 6: GMPV Opportunities 

In identifying these areas, the following setbacks were applied (in addition to the constraints 

listed in 0): 

• 100m setback from residential properties; 
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• 10m setback from watercourses;  

• Flood risk areas omitted; 

• Agricultural Land Class 2 areas omitted; 

• 50m setback from public rights of way; 

• 100m setback from ancient woodland; 

• 10m setback from 11kV overhead lines; 

• 20m setback from hedgerows and treelines; and 

• Areas which could host <1.5MW (DC) omitted.  

These sites are further detailed in Table 6 below. 

ID Area (ha) MW (DC) MW (AC) Estimated yield (MWh) 

1 2.2 1.8 1.2 1.3 

2 5.3 4.2 2.8 3.1 

3 5.4 4.3 2.9 3.2 

4 5.9 4.7 3.1 3.4 

5 7.3 5.8 3.9 4.3 

6 5.7 4.6 3.1 3.4 

7 5.1 4.1 2.7 3.0 

8 3.3 2.6 1.7 1.9 

9 5.6 4.5 3.0 3.3 

10 8.8 7.0 4.7 5.1 

11 6.4 5.1 3.4 3.7 

12 10.5 8.4 5.6 6.2 

13 3.1 2.5 1.7 1.8 

14 2.3 1.8 1.2 1.3 

15 4.2 3.4 2.3 2.5 

16 2.3 1.8 1.2 1.3 

17 11.1 8.9 5.9 6.5 

18 5.1 4.1 2.7 3.0 

19 2.8 2.2 1.5 1.6 

Table 6: Summary of GMPV opportunities 

4.2. Wind 

4.2.1. Technology Overview 

Wind turbines operate by wind turning the propeller-like blades of a turbine around a rotor, 

which spins a generator, which creates electricity. The majority of wind turbines fall into two 

basic types - horizontal-axis turbines or vertical-axis turbines. 

Horizontal-axis wind turbines have three blades and operate "upwind," with the turbine pivoting 

at the top of the tower so the blades face into the wind. Vertical-axis turbines are 

omnidirectional, meaning they don’t need to be adjusted to point into the wind to operate. 
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Figure 7: Horizontal-axis turbine Figure 8: Vertical-axis turbine 

4.2.2. Benefits and constraints 

Unlike solar PV installations, wind turbines can generate electricity at all hours of the day and 

night, providing that wind is available and as such, they provide greater opportunity in terms of 

when electricity can be generated. Wind speeds are also on average higher in winter than 

summer which aligns with heating demands.  

Planning, however, is especially challenging for wind development, as highlighted in the 

Constraints Assessment (0).  

4.2.3. Income mechanisms 

The income mechanisms which can be utilised by a wind development are similar to that of solar 

PV – revenue is realised from either electricity cost savings, or from the Smart Export Guarantee. 

Where local demand is offset, savings from offset of local demand are based on a cost of 

electricity per kWh which varies per site, as supplied by the Client.  

4.2.4. Options for wind development 

Due to the potential noise impacts on residential properties (discussed in 0), there are very few 

options for wind development. The only locations within the search area that may be considered 

appropriate is outlined in Figure 9 below.  
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Figure 9: Potential turbine location 

Theoretically, any individual turbine here (from c. 1MW to 5MW) would face the same challenges. 

Sizing would be best based on the generation requirement of the project and should be mindful 

of the potential cumulative impact when viewed from the north next to Westmill Wind Farm. 

Ultimately, the turbine(s) should be sized similarly to the Westmill Wind Farm as this will result 

in similar blade rotation speeds which has less cumulative visual impact, with the new 

development merging into the existing wind farm. 

Should the Client wish to further investigate options for wind, Locogen would recommend 

defining a larger/alternative area of search which may look to extend Westmill Wind Farm, such 

that cumulative impact is minimised.  If this is not an option, the area above can be investigated 

further, firstly through engagement with the landowner to gauge interest in hosting the project.  
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5. Constraints Overview 

5.1. Planning constraints 

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.  

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 20151 allow for changes to domestic properties without 

requirement for a planning application.  

5.1.1. ASHPs 

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.  

• 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. 

Essentially, for any Listed Building (of which there are 11 in the study) planning consent and 

Listed Building consent will be required for an ASHP installation. For any non-Listed Building 

within the Conservation Area, planning may be avoided by carefully siting the ASHP away from 

public spaces.  

5.1.2. Additional GSHP & SLHP considerations 

If the Client intends to pursue a ground source heat pump, they would be required to inform the 

local authority. It is our experience that these projects now require permission in most cases.  

 

 

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

https://www.legislation.gov.uk/uksi/2015/596/schedule/2/part/14
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Planning permission will also be required for boreholes. In Locogen’s experience, if these are 

located within agricultural land the risk of rejection is very low. If a borehole is considered in a 

built up area there is a higher risk of potential rejection. 

While developing in a Conservation Area, there is an additional heightened risk of undiscovered 

archaeological remains may be uncovered in construction, due to historical association. An 

Archaeological Watching Brief is likely to be required during construction at cost to the developer.  

5.1.3. Solar PV (<50kW) 

For solar PV installations of up to 50kWp capacity, planning permission is often considered 

‘permitted development’. 

RMPV 

For RMPV systems, the Permitted Development Order stipulates that solar PV can be installed 

on the roof of 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”. The following 

exclusions apply: 

“(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.” 

In relation to exclusion (d), ‘article 2(3) land’ is protected land and includes Conservation Areas, 

AONBs and National Parks, whilst highways include roads and public rights of way. As such, 

several of the buildings within Coxwell fall into this category. This means that should RMPV be 

installed on a building within the Conservation Area, it must be on a roof slope that is not visible 

to amenity areas within the Conservation Area (for example, rooftop facing a private back garden 

or courtyard, or behind a parapet).  

Exclusion (f) confirms that planning permission (and Listed Building consent) will be required if 

the property is a Listed Building, or within the curtilage of a Listed Building.  

GMPV 

For GMPV <50kW, installations of <9m2 are considered permitted development. The following 

conditions apply: 

• The GMPV must, so far as practicable, be sited so as to minimise its effect on the amenity 

of the area;  

• GMPV which is no longer needed must be removed as soon as reasonably practicable. 

• Only the first GMPV installation will be permitted development. Further installations will 

require planning permission. 
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• No part of the installation should be higher than four metres 

• The installation should be at least 5m from the boundary of the property 

• The size of the array should be no more that 9m2 or 3m wide x 3m deep 

• Panels should not be installed within the curtilage of a Listed Building or a scheduled 

monument. 

• If the land is in a Conservation Area, or in a World Heritage Site, no part of the solar 

installation should be nearer to any highway bounding the property than the part of the 

property that is nearest to that highway. 

Essentially, the restrictions are similar to that of RMPV <50kW. If the GMPV is to be installed 

within the Conservation Area, it would ideally not be visible from a public amenity area (else 

planning permission will be required).  

If within the curtilage of a Listed Building, planning permission (and Listed Building consent) will 

be required.  

5.1.4. Solar PV (>50kW) and wind generation 

While small scale (<50kW) solar generation is more suited to decentralised heating options, 

centralised options may benefit from a centralised renewable generator in the form of wind or 

solar.  

Locogen utilised our dedicated GIS database to build a high-level assessment of the planning 

risk to medium/large scale renewable generation development in the area. This includes data 

from Natural England, Historic England, the Civil Aviation Authority, BEIS and local Distribution 

Network Operator (DNO). The satellite base-map imagery was utilised to build spatial models 

representing residential amenity, and to assess the likely visual impact of any development.  

Likely impacts from noise, glare (from solar) and shadow flicker (from wind) have been assessed 

qualitatively, utilising Locogen’s development experience to identify opportunities with minimal 

planning risk. GIS was also used to map public footpaths, overhead transmission and distribution 

lines, water bodies, woodland, and land boundaries to maximise contextual understanding of 

the site.  This assessment is presented in 0.  

5.2. Grid connections 

5.2.1. Connecting new loads 

A formal application form must be completed and submitted to the DNO in advance of equipment 

installations, and will require specific details of the proposed equipment to be installed, in order 

to ensure that the DNO is able to 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 addition. 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. 

In consultation, the DNO advised that once the load sizes are finalised (dependant on heat pump 

specifications), the client or an advisor would then be able to discuss the site-specific issues 

such as network capacity constraints with a local connection manager. 

5.2.2. Connecting new generation 

Solar PV and battery installations involve ‘new generation’ connections to the local distribution 

network. These are managed by the DNO.  

Connections can be stand-alone or behind-the-meter (BTM). Stand-alone connections usually 

only apply to larger scale generation such as solar farms or wind turbines, usually exceeding 

1MW in scale. A BTM connection is essentially connected behind the site (or building’s) import 

meter, meaning that the electricity can directly offset the electricity demand, and any export 
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can then be pushed onto the grid through the existing meter. Rooftop solar connected to a house 

is an example of a BTM connection.  

Depending on the capacity of generation to be connected, there are two different options for 

obtaining a grid connection.  

Small-scale generation connections (G98) 

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 the DNO’s Micro-generator Notification form. The installer has 28 days to fill out this 

form from the date of commissioning.  

Large-scale generation connections (G99) 

For larger connections (over 3.68A per phase) an application to the DNO is required to determine 

what impact the new generation will have on the local network and make local upgrades 

accordingly. The cost of connection would be determined via a G99 application to the DNO with 

a lead time of c. 90 days. Connection costs vary greatly depending on the location and type of 

connection and are often more expensive for rural locations.  
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6. Conclusion and recommendations 

6.1. Phase 1 summary 

For the first pass feasibility report, Locogen have estimated the annual space heating and hot 

water demand for domestic properties in Great Coxwell using EPC data, assumptions have been 

made for buildings that did not have EPCs using data of similar buildings within the same area. 

Following that, we have introduced possible standalone and heat network based solutions to 

upgrade the heating system of the village and performed high level calculations to explore the 

financial and environmental feasibility. Furthermore, we have also investigated the feasibility of 

introducing local renewable energy generation to offset the energy required for heating. 

The analysis has shown that there are 111 properties at Great Coxwell. The total estimated 

space heating demand for the village is approximately 2.7GWh/year and the total hot water 

demand is around 412 MWh/year. 

For the standalone heating options, the option of introducing heat pumps has been investigated 

further and the analysis has shown that 13% of the properties at Great Coxwell are bungalows, 

the estimated size of ASHP required to provide this type of property with the space heating and 

hot water demands is 12 kw and the capital cost for the ASHP is approximately £9,600, with 58 

tonnes of CO2 savings over the course of 20 years. Furthermore, 27% of the properties at Great 

Coxwell are Semi-detached, the expected capacity of ASHP required to cover the heating 

demands is around 20 kw, the associated capital cost is found to be approximately £15,840 with 

and carbon savings of 85 tonnes of CO2 after 20 years. Lastly, 60% of properties at Great 

Coxwell are Detached, for this type of property the ASHP capacity required to meet the heating 

demands is 28 kw, meanwhile the capital costs are estimated at £22,160 and 94 tonnes of CO2 

are expected to be saved over the course of 20 years. 

On the other hand, with regards to heat network options both the ambient shared loops and 

high temperature district heating networks are considered to be technically feasible solutions to 

meet the village’s heating demands. We have performed high level calculations to examine the 

financial feasibility of introducing heat network solutions. The results show that the costs of high 

temperature district heating network is found to be significantly higher than the cost for ambient 

shared loops.  However, detailed cost analysis is required to be performed for Phase 2 to make 

an informed techno-economic comparison between options. 

With regards to operational costs, the calculations indicate that introducing individual ASHPs 

across the village is expected to increase the current costs by approximately 20%. Meanwhile 

introducing a heat network solution is expected to raise the costs by approximately 50%.  In 

order to perform a high-level financial feasibility, we have performed additional calculations 

which indicate that a heat network can be financially viable if the generated on-site renewable 

energy can be supplied which exceeds 50% of Great Coxwell’s thermal energy demand. 

For renewable energy generation, both solar PV and wind opportunities have been investigated.  

The results show that there are a number of sites available for solar PV generation across the 

village, which may be used to offset the energy required for heat. Wind generation has also been 

considered, however given the potential noise and visual impacts we recommend focusing on 

solar PV generation for Phase 2.  Locogen can investigate wind generation opportunities further 

if so desired by the Client. 

6.2. Next steps 

The following stage would be the Phase 2 feasibility report which will include a detailed evaluation 

of the highlighted options and provide detailed analysis that can be used to take forward to 

detailed development (RCEF stage 2).  However, in order to achieve this, additional information 

such as energy bills will be requested from the Energy Group of Greener Great Coxwell within 

the upcoming workshop. 
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Appendix A. Heat pump configurations overview 

When compared with electric heating options the carbon footprint of a heat pump is 

proportionate to the carbon intensity of the electricity input. In theory, a wholly renewable 

system can therefore be accomplished by pairing a heat pump system with PV and a battery. 

Similarly, direct electric heating options, when combined with PV and potentially energy storage, 

are also considered means of decarbonise an existing heating system.  

It is pertinent to highlight that while for every 1kWh of electricity, a heat pump could generate 

at least 3kWh of heat (can be up to 4kWh with ground source systems). However, with an 

electricity tariff of 18p/kWh (for example) and a gas tariff of 3p/kWh, it would be more expensive 

to run a heat pump than a gas boiler, as 4kWh of gas would only cost 12p, whereas 4kWh of 

heat from the heat pump would cost 18p. As such, the electricity tariff chosen must be a key 

consideration in the installation of a heat pump. 

Air-to-Water (A2W) Heat Pumps 

Air source heat pumps (ASHPs) provide a simple and relatively inexpensive renewable heating 

system. An A2W heat pump essentially involves an exchanger unit, usually in a box outside the 

property, which will use electricity to heat up an internal wet heating system (radiators or 

underfloor heating) as well as hot water. A2W heat pumps are very common in Scandinavian 

countries and are becoming increasingly popular in the UK especially when gas is not available. 

For newbuilds in rural locations, A2W heat pumps are usually the first choice for heat and hot 

water. 

Where ASHPs are considered within villages, care will be needed in relation to the siting of the 

external ASHP unit(s), as units emit some noise when they are running, therefore consideration 

should be given to the final position to ensure that the noise does not become a nuisance to 

anyone both internally and externally to the building.  

Air-to-Air (A2A) Heat Pumps 

A2A heat pumps are similar to traditional ASHPs in that they extract the heat from ambient air 

via an external unit and heat exchanger system. However, they differ in that the heat collected 

is not transferred to a wet heat distribution system, but directly to the air within a room - 

essentially resembling an air conditioner operating in reverse. Due to the lack of an intermediate 

step between the heat pump and the air to be heated, the efficiency of the units is higher. 

However, the A2A units are not able to provide hot water, so a further system is required to 

provide this. They can be cheaper and easier to install as there is no requirement to connect 

them to new or existing wet heating systems. They can also be utilised where there is an existing 

wet heating system, where additional space heating is required. A2A heat pumps can be reversed 

in summer months to provide cooling in place of heating. 

Ground source heat pumps (GSHPs) 

GSHP systems are more complicated and expensive to install than ASHP systems; however, the 

benefits of these systems are the consistent heat output they can produce due to the stable 

ground temperature that they are drawing heat from, and that plant equipment can all be 

installed internally within a larger building, or adjacent to a building in a packaged plant room. 

In order to draw heat from the ground, the heat pump utilises a ground collector loop which can 

be installed vertically (using boreholes) or horizontally (using loops of plastic pipe). 

In this situation it would be recommended to use boreholes as these require a significantly 

smaller ground area to be set aside for their installation and requires less civils works. In addition 

to these factors, boreholes tend to provide a more efficient collector system as they are 

extracting heat from a greater depth where the temperature is slightly higher and more stable. 

The installation of boreholes would require testing to be completed of the ground where the 
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system was to be installed, in order to determine the thermal performance of the type of ground, 

which would then be used to produce a final design of a ground collector system .  
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Appendix B. Constraints mapping 

Locogen carried out a detailed constraints mapping assessment of the project area. This utilised 

our dedicated GIS planning database, which includes constraints such as environmental 

designations, cultural heritage designations, spatial and technical limitations which may apply 

to any development in the area. The nature of the impact of each technology type (wind, solar) 

is addressed as required.  

The following constraints maps advised the search for development opportunities. While all of 

these constraints may be a risk in planning, some are a greater risk than others and some are 

technology specific. For example, while developing ground-mounted PV (GMPV) on Agricultural 

Land Class 1 and 2 is generally not advised, Grade 3 land actually has two subcategories, 3a 

and 3b, which are realised via an on-the-ground survey. Class 3a is grounds for concern, 

whereas developing on class 3b land is usually considered acceptable. This constraint rarely 

applies to wind development.  

Environmental Designations and Ecology  

Rural landscapes often have environmental designations associated with protected habitats. 

Within the search area, the only environmental designations are areas of ancient woodland. 

These essentially are rich woodland habitats and cannot be felled. Ancient woodland can impact 

wind resource (and suitable turbine setbacks must be applied for ecology reasons) and can also 

have shading impacts on nearby solar. These areas and adjacent spaces have therefore not been 

considered for development. Areas of designated ancient woodland are illustrated in Figure 10 

below.  

 

Figure 10: Natural England designations 

As can be seen in Figure 10, there are four SSSIs within 3km: 

• Wicklesham and Coxwel Pits; 

• Grafton Lock Meadow; 

• Tuckmill Meadows; and 

• Fernham Meadows. 
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Natural England have provided data on the Impact Risk Zones (IRZs) for each SSSI designation. 

The IRZ for the SSSIs do not extend to the search area, and so it is unlikely that any of these 

designations will be impacted by either wind or solar developments. The IRZs are illustrated in 

Figure 11 below.  

 

Figure 11: IRZs in Coxwell area 

While these designations all lie outwith the search area, consideration should be paid to 

maintaining their integrity – especially during construction and decommissioning of any 

development. Where wind developments is considered, bird surveys may be required depending 

on proximity to the SSSIs, and Natural England should be consulted regardless. For any wind or 

ground-mounted solar development, a Phase 1 ecology survey will be required.  

Cultural Heritage  

Conservation Areas  

A Conservation Area is defined by Historic England as 'an area of special architectural or historic 

interest in the character or appearance of which it is desirable to preserve or enhance.' 

Developers looking at a site within a Conservation Area are required to consider how the 

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

given to preserving the areas assets when considering planning permission for developments.  

Great Coxwell itself is a designated Conservation Area, as are Farington, Little Coxwell and 

Coleshill. Any development will be unlikely to receive approval within the Conservation Area. 

Roof mounted solar is more likely to gain approval, so long as it is not on a Listed Building, a 

public facing building or altering the character of the area.  
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Figure 12: Cultural heritage designations 

Scheduled Monuments  

Any work affecting a scheduled monument is likely to require a Scheduled Monument Consent 

from Historic England which is separate from the statutory planning process. There are two 

scheduled monuments within the search area: 

• Tithe Barn; and 

• Badbury camp.  

Tithe Barn (also known as Great Coxwell Barn) is within the Conservation Area. It benefits from 

relatively open views of its adjacent fields to the west and north with limited views to the south. 

Foliage lining the road to the east somewhat screens the fields to the east, however the limited 

variation in landscape means that any wind development near to the Barn is likely to have a 

significant adverse impact on its setting.  

Badbury Camp is situated on top of Badbury Hill and is considered a significant local tourist 

attraction and recreational space. There are a number of paths and PROWs around the 

designation, highlighting it’s popularity. While the camp itself wooded, and also screened by 

woodland on the east and north elevations, there appear to be open views to the south on the 

adjacent access via the B4019, such that any development in this direction is likely to have an 

impact on the setting of this historical asset and the experience of visitors.  

Figure 13  below shows the view South from c. 426220, 194525 on the B4019. The views extend 

beyond 3km, though solar development on some near fields may be somewhat screened by the 

ridge. Note that Westmill Wind Farm can be seen to the southwest. A wind development in this 

direction may therefore also have cumulative impact on the monument’s setting if not 

complimentary to this existing development. The solar farm adjacent to Westmill wind farm is 

slightly visible.   
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Figure 13: View south from Badbury Camp entrance 

Listed Buildings  

There are 22 Listed Buildings or structures within the search area, with the vast majority falling 

within the Conservation Area outlined previously. As such, GMPV or wind is unlikely to gain 

approval in the vicinity of these buildings. Furthermore, Listed Buildings are not ideal candidates 

for roof mounted solar, but rooftops that are not public facing could be considered (such as 

rooftops hidden from public view behind a parapet). Planning permission and Listed Building 

consent would be required, and furthermore there are more likely to be structural and/or access 

issues that could be challenging to overcome.  

Parks & Gardens 

While not within the area of search, Buscot designated Park & Garfen is <1km to the north of 

the search area. This is a significant designation, smanning 126 hectares and containing 9 Listed 

Buildings including Buscot House. The majority of the designation is well screened by woodland, 

so impact is likely to be minimal, and it is noted that the site itself has two small solar arrays 

adjacent to the designated area, suggesting an openness to development.  

General note on historic assets 

Essentially, GMPV or a wind turbine within view of any of these historic assets may be objected 

to in planning due to the likelihood of the proposed development impacting their setting. 

Whether this would be grounds for planning rejection will need to be considered on a case-by-

case basis.  

Archaeological Potential 

Due to the number and nature of historic assets in the search area, sites which are situated 

further from these assets should be prioritised if possible. This will minimise the risk of 

uncovering artefacts of archaeological importance. Any development in the search area is likely 

to require an archaeological watching brief at cost to the developer.  

Landscape 

Landscape Character 

In the local planning authority’s Landscape Character Assessment, Great Coxwell contains two 

landscape types: 
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• Rolling Farmland 

• Wooded Estatelands 

Rolling Farmland landscape type is characterised by distant views from hillsides, which may be 

a challenge in planning as any development is likely to have a significant impact. However, it is 

also noted to have locally prominent blocks of ancient woodland, suggesting that screening may 

be considered an acceptable measure of mitigating against visual impact.  

Wooded Estatelands are similarly characterised by farming, but also is noted to have a strong 

vernacular character. It is also characterised by large blocks of ancient woodland, similarly to 

the Rolling Farmland character type.  

Public Rights of Way  

GMPV developments that obstruct a public right of way will likely lead to objection from the local 

community and the local Ramblers society. Similarly, a turbine may have a significant visual 

impact on the PROW, and if too near may even have safety concerns such as ice throw. 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. Nearby PROWs are 

illustrated in Figure 14 below.  

 

Figure 14: PROWs 

The PROWS within the search area all appear to be associated with either Badbury Hill or Great 

Coxwell Conservation Area. This increases the risk of objection to development. Therefore, sites 

which are either well screened from these PROWS have been identified, and where a suitable 

site is adjacent to a PROW, advised setbacks have been applied. A buffer zone of 50-100m could 

be considered around these paths, and planting of hedgerows/woodland would be advised to 

protect from visual impact.  
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Technical/Spatial 

Flood Risk  

The flood potential of an area 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 or a wind turbine 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. Ground-mounted solar 

foundation options must be appropriate for flood plains (such as piled anchors) and the cost is 

increased accordingly. Wind turbines are not suited to flood risk areas due to the importance of 

foundation integrity, in addition to the design of modern turbines which usually includes electrical 

equipment in turbine basements.  

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.   

 

Figure 15: Flood Risk (Environment Protection Agency definition) & watercourses 
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Utilities 

Overhead lines 

There are several Overhead Lines (OHLs) of varying capacity within the search area, illustrated 

in Figure 16.  

Overhead lines which are wooden pole mounted cannot be constructed under for safety reasons. 

Larger (transmission) overhead lines may be constructed beneath, however this is best avoided 

unless significantly space constrained. For solar developments, the following buffer zones are 

suggested.  

• Wooden pole (usually 33kV or below) - 6m buffer zone; 

• 66kV/132kV – 9m buffer zone; 

• 275kV - 12m buffer zone; and 

• 400kV – 14m buffer zone. 

 

For a wind turbine development, it is advised that any overhead lines are: 

• Wooden pole (usually 33kV or below) - outwith the turbine topple distance (+10% 

contingency); and 

• >33kV - outwith 3 x rotor diameter. 

These indicative setbacks should be confirmed with the DNO/National Grid on a case-by-case 

basis. Note that while OHLs limit layouts and can somewhat impact resource, locating a site 

near to an OHL also may provide an opportunity for low-cost grid connection.  

 

Figure 16: Overhead Lines that intersect search area 

Gas pipelines 

There do not appear to be any National Grid gas sites in the proximity of the search area. 

However, a utilities check will be required in the design phase to ensure underground services 

are avoided.  
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Additional constraints – Solar PV 

Significant North Slopes  

Significant north slopes are not ideal areas for GMPV development due to significantly reduces 

solar irradiation (power per unit area as received from the sun). There are several significant 

north slopes within the search area (see Figure 17). Solar development in these areas would 

not be recommended.  

  

Figure 17: Significant North Slopes 

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 

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.  

Land with an ALC designation of Grade 3 or above in the search area are mapped in Figure 5. 

The unmarked land is lower than Grade 3 ALC, so sites within these areas would be better suited 

for GMPV. ALC does not affect roof mounted solar, and generally is not considered in wind 

development.  

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 
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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.   

  

Figure 18: Agricultural Land Class 

Glint and Glare  

Glint is produced by the direct reflection of the sun in the surface of the solar PV panel. Glare 

is a continuous source of brightness, relative to diffused lighting, and is not a direct reflection 

of the sun, but rather a reflection of the sky. Both glint and glare can be the source of visual 

issues for the public and pose a more significant risk with regards to aviation.  

Aviation  

Guidance states that solar developers must consult with aviation authorities and stakeholders if 

the proposed development is within 3km of any aerodrome. The southwestern portion of the 

search area is within 3km of X2WT Watchfield Arifield. Therefore, the airfield operators should 

be consulted if developing within this safeguarding zone to assess the impact and risk to 

aerodrome operations. Given the location and relative proximity of the existing solar farms, this 

is considered to be a low risk in this case.  

Transit 

The only roads which may be subject to glint and glare impacts from solar development within 

the search area is Faringdon Road, specifically where it approaches the search area from the 

West, near to where it meets Coxwell Road. However, should solar be developed in the field 

adjacent to Coxwell Road, suitable screening would likely be put in place to limit visual impact. 

Therefore, there is unlikely to be any significant glints and glare impacts.  

Residential Amenity  

Properties within 1km to the east or west of a GMPV development are at risk of visual 

disturbances when the sun is rising and setting, unless the site is shielded from view by 

vegetation or other buildings. Properties within 1km and lying east and west of each site should 

be included in a glint and glare assessment. This is highly dependent on the location of the solar 
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farm, and each prospective solar area will need to be assessed on a case-by-case basis once the 

target PV capacity is decided.  

Additional constraints – Wind development 

Noise 

One significant concern with wind development is the noise from the turbine rotor, particularly 

during periods of high winds. The distance advised between a residential property and a wind 

turbine is dependent on the size of the turbine, but usually considered a minimum 1km for 

turbines >1MW.  Grounds for reducing this distance would be if the baseline noise at the location 

was high, for example at industrial sites, ports or in coastal areas, or if the property had a vested 

interest in the project (such as a landowner who is directly benefitted by the turbine). None of 

these exceptions apply to this project.   

Figure 19 illustrates 1km, 750m and 500m buffers around residential properties in and near to 

the search area. There are no areas where a 1km setback can be achieved, and only two areas 

where the distance ranges from 750m-1km. This may be considered acceptable with added 

mitigation such as noise-reducing edges on turbine blades; improved screening between the 

affected property/properties and the site, or scheduled curtailment (i.e. loss of energy).   

Accounting for the historic and landscape significance of Badbury Hill, only one area should be 

considered for wind development, to the south of the search area.  

 

Figure 19: 1km, 750m and 500m noise buffers 

Shadow flicker   

Shadow flicker is produced when the rotation of a turbine blade casts a flickering shadow across 

a window of a neighbouring property, when the turbine is directly between the property and the 

sun. Similarly to glint and glare impacts, this happens mostly when the sun is low in the sky 

(i.e. sunrise and sunset). The assumed zone of potential shadow flicker impact is 10x rotor 

diameter of the nearest turbine to the property. Therefore, the likelihood of impact will depend 

on the turbine type chosen.  
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A first-step to avoiding this impact is to not site a turbine un-screened to the east or west of a 

residential property if within 10 rotor diameters. This would need to be assessed in detail during 

the planning phase of a wind project.  

Communications 

A wind turbine rotor should not be sited within the direct path of a radio link so as not to cause 

interference. The data for these links is provided by Ofcom, and it appears that there are no 

estimated WTR links within the search area.  

Aviation 

Wind turbines can pose a risk to aviation both as a physical object and with regards to radar 

interference.  

The southwestern portion of the search area is within 3km of X2WT Watchfield Arifield. 

Therefore, the airfield operators should be consulted if developing within this safeguarding zone 

to assess the impact and risk to aerodrome operations. Given the location and relative proximity 

of the existing wind farm, this is considered to be a low risk in this case. The entire search area 

is not within the consultation zone for any civil airports.  

The search area is within an regular military low-flying area where mitigation may be necessary 

to resolve concerns. Consultation will be necessary to ensure no impact on military training. This 

is not anticipated to be a significant issue given the proximity of the existing windfarm, also 

within the regular military low flying zone.   

Radar coverage maps highlight that a wind development within the search area is unlikely to 

have any impact on NATS En-Route radars, which has visibility within the search area only to 

180m AGL. There is no local coverage by Public Service Radars (PSR).  

Any wind turbine development however is likely to have interference with MOD radars and 

therefore consultation with MOD is necessary should a wind option be taken forward. Note that 

the nearby windfarm is also in the 20m radar visibility zone.  


