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EXECUTIVE SUMMARY

Avieco was commissioned by Thwing and Octon Parish Council fo conduct a renewable energy
feasibility study for the parish.

This Project is supported by the BEIS funded Rural Community Energy Fund (RCEF) which is managed
by the MNorth East Yorkshire and Humber Energy Hub and administered by Tees Valley Combined
Authority.

This report outlines the technicdl, financial and govemance feasibility of renewable energy
technologies for heat and power, within Thwing and Octon parish.

Our priority heating recommendations are:

e Individual air source heat pumps (ASHP)} and ground source heat pumps (GSHP) — for
residents, heat pump type will depend onwhether they have available land to install
GSHP heat collectors and/or personal preference
« Biomass boiler systems for farms during peak heating demand periods
Our priority power recommendations are:
e Individual rooftop solar PV systems
Our priority sireet lighting recommendations are:

e 13 solar powered LED smart streetlights

We propose that the recommended renewable energy systems should be owned and operated by
the residents within the parish. It is important to note that this method of govemance will require
active paricipation of relevant parties, principally during procurement, installation and
commissioning of equipment. The Parish Council should support residents as necessary and act as a
knowledge hub for engaged residents of Thwing and Octon.

The results of the renewable energy feasibility study provide evidence of the difficulties of
decarbonising for rural off-gas grid communities like Thwing and Octon Parish Council and that more
support is needed. We hope that this report can be used to engage policy makers, funders, and
others for further support.
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OVERVIEW

Thwing and Octon Parish Council has identified an opportunity fo explore renewable energy systems
in the Thwing and Octon parish to benefit residents. The Parish Council has recently undertaken a
community plan process in which they received stfrong community support for the idea of
implementing renewable energy in the parish.

The Parish Council has been awarded a Rural Community Energy Fund (RCEF) grant for the purposes
of a feasibility study. Avieco is assisting the Parish Council with specialist support to assess the
potential for renewable energy schemes within the parish and identify which schemes to progress.

The kick-off meeting for this project took place on 13th March 2020. After a break caused by the
Covid-19 pandemic, works restarted on 28th September 2020, with a technical site visit.

After a community consultation event on 10th October 2020, the community elected the prefered
options for renewable energy implementation in the parish:

« Heat: individual heat pump domestic systems
e Heat: small scale heat network

¢ Power: ground mounted, centralised solar farm
e Power: individual rooftop solar

e Sireet lighting: solar-powered streetlights

We have included several additional technologies to ensure we have covered as many potential
solutions as possible; these include biomass, solar thermal, full scale heat network and wind.

Thwing and Octon need a robust feasibility assessment of these opportunitfies to identify which are
viable, at what scale, and how to progress potential schemes to deployment. This feasibility study
report presents the assessment of the main renewable energy technologies that can be
implemented in the area, with a rationale for any deemed nof suitable for technical, financial or
govemance redasons.

We have andlysed the options mentioned above and present their feasibility in this report. The
feasibility study follows RCEF format requirements and will enable Thwing and Octon Parish Council to
make an informed decision on the next steps for the project.

For ease of understanding, and fo support the Parish Council in using this report fo engage their
residents, funder partners, and other stakeholders, we have included the write-up of the technicadl,
financial and govemance analyses as an appendix, following.
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SITE DETAILS

Thwing and Octon parish consists of two small villages located on the eastern end of the Yorkshire
Wolds, in the East Riding of Yorkshire. Although the maijority of residents live within these villages, a
number of properties are dispersed around the 4,024-acre parish. Qutside of the developed areas,
the parish predominantly consists of agricultural land, see Figure 1. It is important to note that the
parish is an off-gas grid community.

FIGURE 1: SITE MAP OF THWING AND OCTON PARISH INCLUDING PARISH BOUNDARY

CONTEXT

In 2015, the Paris Agreement, the world’s first legally binding global climate change agreement, was
adopted, with the objective fo limit global waming fo 1.5°C - 175 entitfies signed the agreement on
the first date it was open for signature. With an increasing number of countries around the word
pledging Net Zero targets, the UK joined them in 2019 as the first major economy to make the pledge
with the target of 2050. To reach this legdally binding farget, dll parties need to take action, from
individuals, to businesses and communities.

The UK Govemment are cumrently creating our Net Zero roadmap and enshrining much of the routes
there in law, with incentives to support the transition. Particulary of interest for residents is the plans to
phase out fossil fuel heating systems in new and existing homes off the gas grid through the 2020s.
The sdle of wet wood and house coal will be phased out from 2021 to 2023, fo make way for other
solid fuels which produce less hamful parficulates, such as dry wood or biomass pellets. Additionally,
the govemment have pledged fo ban all fossil fuel boiler installations in both existing and new build
homes by 2025 — this will include codl, oil, and LPG systems. To clarify, this does not mean if you have
an existing system, you must stop using it by that date, but that when it comes to replacement no
new high carbon installations will be acceptable.

The Parish Council have recognised these frends and have acted ahead of fime to commission a
feasibility study to help understand what can be done within the parish and o provide the residents
with a guide to the avdilable renewdble energy solutions.
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IMPLEMENTATION ROADMAP &
SCHEDULING

In this renewable energy feasibility study, we have identified technicadlly and economically feasible
renewable energy systems for Thwing and Octon parish. To help realise these systems, we have
ouflined the next steps for the Parish Council and the residents fo put these opportunities info
practice.

Avieco's implementation roadmap enables action in the immediate, short, medium, and long term
to redlise renewable energy systems, for the benefit of the Parish Council, and the wider community.

The Parish Council should use this report as evidence of the support gap experienced by many off-
gas grid communities within the UK which has prevented many of community wide renewable
energy solutions to not be feasible at this time. The correct funding support mechanisms could make
some community wide solutions viable.

PARISH COUNCIL NEXT STEPS
IMMEDIATE (<3 MONTHS)

¢ Council to review this report and its recommendations
¢ Share the summary report and discuss the findings with the wider community
¢ Decide on whether to progress with the parish street lighting replacements

SHORT TERM (3-6 MONTHS)

¢ Engage with suppliers and operators, through formal fendering process, as required —a
minimum of 3 supplier quotes should be sourced to ensure value fo money

 licise and agree with ERYC the alterations to the street lighting throughout the parish

¢ Undertake detailed site assessments for streetlights with a technology supplier

¢ Seek project funding routes (Council budget, grants, loans, govemment incentives efc)

MEDIUM TERM (6-9 MONTHS)

« Secure funding —include costing for street lighting upgrades in Council budget and/or apply
for grant(s)/loan(s), as appropriate

¢ Procure equipment and confirm works programme

e Install system(s); scheduled to cause least possible disruption to homeowners, tenants, and
community

LONG TERM (>9 MONTHS)

¢ Monitor performance of streetlights

s Review performance against success criteria and prioritise future installations

¢ Communicate with residents — highlighting benefits of the technologies to community

+ Ongoing maintenance regimes and future works: solar PV inverter upgrade and battery
replacement, if not covered by extended warranty (to be advised by installers); solar PV
cleaning if desired

Promote the scheme(s) and the benefit to the sites and the wider community and support/advice on
future renewable energy schemes across other Parish Councils.
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CONCLUSION

Our renewable energy feasibility study for Thwing and Octon Parish Council included community
engagement, an energy consumption profile analysis, a fechnical and financial assessment
considering a wide range of heat and power technologies and an operation and govemance
review.

Based on this analysis, our priority recommendations are:

Our priority heating recommendations are:

e Individual air source heat pumps (ASHP) and ground source heat pumps (GSHP) —for
residents, heat pump type will depend on whether they have available land to install
GSHP heat collectors and/or personal preference
¢ Biomass boiler systems for farms during peak heating demand periods
Our priority power recommendations are:
¢ Individual rooftop solar PV systems
Our priority street lighting recommendations are:

e |3 solarpowered LED smart streetlights

We assessed a variety of technologies including air source heat pump, ground source heat pump,
biomass boiler, solar thermal, heat network, solar powered streetlights, solar PV and small-scale wind.

The community engagement guided our later technical sections and helped us understand the
importance of this project to the residents. We conducted a voting process, where 20 residents cast
their vote on prefered technologies, which defined the priorities for the feasibility study. Additionally,
we circulated questionnaires fo the community on their energy usage, 33 of which were refurned —
this step in the engagement process ensured that we had real parish data in order to calculate their
typical energy consumption and understand the aray of heating sources used.

We considered a range of factors in the analyses including planning pemission, system size, site
suitability, generation profile, grid capacity, DNO connection cost, technology cost, operation and
mainfenance cost and financial incentives, to name a few. Considering these elements and more
we conclude that individual air and ground source heat pumps and biomass boilers for farms during
peak demand are the most feasible heating options for the parish, whilst rooffop solar PV Is the
preferred power option. Additiondlly, solar powered streetlights, although only provides a moderate
financial case, would provide many benefits to the parish including reduced running costs, greater
visibility whilst reducing light pollution and cutting associated carbon emissions.

Finally, we assessed the suitable operation and govemance structures for a renewable energy
project within the parish — considering the technology recommendations, we believe that the
residents (and farmers) to each own and operate their systems which dllows them to reap all the
benefits.

The technologies presented within this report deliver a number of benefits important to Thwing and
Octon Pairish. First of dll, they will help to cut carbon emissions within the parish which in fum supports
the government's decarbonisation targets and reduces the UK's pollution levels. All recommended
technologies will also reduce running costs and energy pricing volatility, whilst bringing energy
independence to the residents. Renewable energy projects have the ability fo bring communities
together towards a common purpose and we hope that this report will provide the Parish Council
with a strong tool to leverage more support for off gas grid communities.
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APPENDIX A - FULL REPORT AND
ANALYSES

COMMUNITY ENGAGEMENT & BENEFIT

Thwing & Octon have a close community of residents, and therefore their engagement with this
project was very important. With this in mind, we have put fogether a community engagement plan,
which identified the main stakeholders and events o be held over the course of the project. The
planis included in this report as Appendix B.

Our analysis shows that a significant number of residents support decarbonisation initiatives in the
parish through renewable heat and power. A previous Parish Council survey also showed that
residents see value in implementing renewable energy in the community. 20 people paricipated
and voted for their prefered technologies during the community events in October, and the results
of this vote defined the priorifies for the feasibility study. This report evidence that a simple "invest-to-
save" business model for the community is not viable, so in the absence of other support
mechanisms, grants are necessary to support this smaill, rural community to decarbonise their energy
systems.

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 the Parish Council: from the beginning of the project, the Parish
Council and Avieco met regularly to discuss technology selection and community
involvement

e Advertising for the project: We designed two leaflets and website for the scheme, so the
residents can be informed of events and news regarding the scheme

o Website: hitps://www thwing-octon-renewables.co.uk/

¢ Launch event: On Saturday, 10t of October, Avieco facilitated a four-session in-person
community event, where we presented the aims of the project and put the proposed
technologies to a vote. This interaction with the residents and their votes were crucial to
determine the priorities for the feasibility study, as not all of the initially prefemred solutions
were found to be viable due to the community size and the available funding opporfunities

o Arecording of this event can be found on the project's website.
o The presentation for this event can be found on Appendix C, and

e Energy demand survey: With the support of the Parish Council, we surveyed the community

to understand the local energy consumption of homes and businesses

Copies of the publicity material and press releases are included as Appendix D, E and F, and a copy
of the survey results in Appendix G. A brief analysis of the survey responses is also included as
Appendix H.

Changes to delivery schedule

The community engagement plan included in our appendix was developed with the Parish Council,
and continudlly assessed for suitability as the public health situation evolved during the course of the
project. Covid-19 has massively impacted the fimeline of the project and the planned engagement
activities. The kick-off meeting happened two weeks before the first lockdown in England and most
of the planned activities following were postponed.

We sought to hold virfual events where possible, but the necessity for in-person events delayed the
project significantly. With the support of the Parish Council, we were able to conduct an in-person
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community event safely and respecting the government guidelines for social distancing, and
following this were able to resume the work.

Importance of the project for Thwing and Octon

Like many communities off the gas grid, Thwing and Octon have a challenging path fo
decarbonising their vilage and need fo find the right way fo get support from the govemment and
their communities. This project was important to highlight the chadllenges involved in finding the
correct low carbon technologies to be implemented and the funding routes available for them.

The results of the renewable energy feasibility study show that small-scale individual heat and power
solufions are the most viable options for the parish's residents. Community-scale opfions were found
to be technically viable but not financially viable, which provides a strong case for the need for
more funding support for off-gas grid communities in the UK.

Implementing renewable energy in Thwing and Octon will bring financial and non-financial benefits
for the community in the short and long-term. Individual heat solutions can bring good financial
returns by capturing the Renewable Heat Incentive and lowering heat costs, and individual power
solutions bring low carbon electricity usage tfo the community, albeit with lower financial returns.
Solar-powered streetlights will reduce bills for the parish, improve visibility with better light quality and
reduce light pollution due fo the dimming fechnology. where the lamps are only activated by
movement. Community-wide benefits of implementing renewable energy solufions in the resident's
homes include improving air qudlity by reducing the usage of fossil fuels and future proofing the
community by complying with the UK's decarbonisation targets.

Taking action now and using the available subsidies for renewable heat is important to guarantee
that the community will have support fo execute these measures and won't have fo incur even
higher costs in the future.
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TECHNICAL ASSESSMENT

The technical assessment includes an analysis of the feasibility of a range of renewable energy
technologies, including heat and power. This section oullines our fechnology selection criteria, the
parish's energy consumption profile, a shortlist of technology opportunities and our
recommendations based on the technology assessment.

The recommended renewable energy solutions brought forward from the fechnical assessment
which we will incorporate into the financial assessment include:

Heat solutions:

¢ Individual air source heat pumps
e Ground source heat pumps - Individual and mulfi-property
e Biomass boilers for seasonal peak heat demand

Power solutions:

e 109 kWp ground mounted solar PV option for Thwing
¢ 19 kWp ground mounted solar PV option for Octon
e 2,371 kWp ground mounted solar PV option filing the entire north Thwing solar farm area
s 2,729 kWp ground mounted solar PV option filing the entire solar farm area south of the
parish
¢ 2 kWpindividual rooftfop solar PV for homes
e 0.75kWp individual horizontal axis wind turbine for homes
Street lighting solutions:

e Solar powered street lighting to replace 13 of the existing lamps in the parish

These solutions are deemed the most suitable, considering local energy usage profiles, planning
regulations, DNO restrictions, geography, and resident preferences. Each technology's financial and
business case will be further explored in the financial assessment section.

TECHNOLOGY SELECTION CRITERIA

There are many factors to consider when assessing the viability of renewable energy systems, and in
order to select the most suitable solutions for the parish, Avieco and the Parish Council have agreed
on the following:

Technical suitability

Any onsite renewable system should be matched to the energy needs of the site and the network
capabilities, as well as be affractive to the residents. At the community engagement event, residents
in Thwing & Octon showed preference forindividual heating solutions and centralised solar.

There are multiple factors that affect sizing decisions for renewable generation systems; our
approach accounts for these by iterafing the technical capacity, local demand, grid capacity and
business case to arrive at the optimal size based on all these factors.
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Planning regimes

Determining whether planning permission is required is a crucial step in a feasibility project. In
generdl, local planning authorities supportive of renewable and low carbon development and
should particulany back community-led inifiatives. Hence, for the majority of properties we did not
identify any regulatory constraints that might restrict the usage of renewable energy systems such as
rooftop or ground mounted solar PV systems. However, 5 of the 33 questionnaire responses stated
that their home or business building was listed, and so permissions to install solar fechnology will be
required. For Grade |l listed buildings, this does not mean that renewable technologies such as solar
panels or ASHPs will not be possible but listed building consent and planning pemission will have to
be acquired. This step cannot be completed as early on as the feasibility stfudy but is necessary for
the project implementation stage and can be done through the govemment website or by
requesting the forms directly to the local Council offices.

We understand that some of the large-scale fechnologies might have planning restrictions for the
Thwing and Octon area. To confim this, we have consulted the planning regulations to ensure that
any of the recommended technologies are possible to be implemented.

In March 2020 we contacted Owen Robinson, Principal Planning Policy Officer at East Riding
Yorkshire Council, who informed us that Thwing and Octon lies within an ‘area of significant
constraint’, meaning that an onshore wind development "should not be considered acceptable”
(see Appendix I). This has been confirmed in the latest National Planning Policy Framework (NPPF)
February 20191. For this reason, planning pemission at this fime will be not be possible and wind
energy should be de-prioritised.

The Prime Minister, on 18th November 2020 presented a Ten Point Plan for a Green Industrial
Revolution which is infended to set the UK on a path to Net Zero carbon emissions. However, no
mention of funding and planning policy changes for onshore wind were made.

Grid connections for renewable electricity generation

Decentralised power generation assets such as solar and wind power require a connection to the
National Grid with the necessary pemits that ensure the safety of the network. Factors affecting a
grid connection are the strength of the local grid, the number of other connections in the pipeline,
the size of the system to be connected and how much electricity would be used onsite vs exported.
Itis unusual for a connection to be technicdlly impossible, but the fees levied by the distribution
network operator may make the connection prohibitively expensive.

Northem Powergrid, the local Distribution Network Operator (DNO) for the Thwing and Octon region,
make some of this information publicly available, including high level connection costs and a
generation capacity map. We have also liaised with Northem Powergrid o confirm the reliability of
the online information.

Financial performance

A positive business case is necessary to install any renewable energy technology af any site.
However, the financial performance of different fechnologies will vary with local conditions. At this
stage, we recommend progressing systems with positive Net Present Value (NPV) over the
technology lifetime.

There may also be criteria from the funding source, e.g. project payback period and retum on
investment. These criteria have been analysed in the following financial assessment section, where

1 MPPE Feb 2019 revised (page 45, subsection 154) [link to page]
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we will also identify any further constraints linked to financial performance that may exclude a
technology or influence design decisions.

Environmental impact

Renewable energy projects help reduce greenhouse gas emissions — contributing to the UK's legally

binding emissions reduction farget. We recommend prioritising fechnologies based on cost of
carbon saved (£/CO:z¢), should multiple technologies prove viable.

Renewables energy systems can have some negative environmental impacts —i.e. glare from solar

panels or visual impact from wind turbines. This is expressed as a qudlitative and/or relative measure

to allow the Thwing and Octon community fo prioritise schemes accordingly.

Summary of technology selection criteria

Criteria

Threshold

Notes

Technical Suitability

Meets energy needs of the
community

Optimised —idedlly 100% of
annual demand

For solar PV, the aim is to meet 100%
of total daytime electricity usage in
order to avoid exports to the
network and large-scale battery
use.

Meets energy needs of the
local electricity network

Low or no impact on the
local electricity network

Considerations include avdilable
capacity within the local grid for
additional generation technologies
and further works to the local
infrastructure

Planning requirements

Pemitted development
preferred

Wind energy unlikely fo be
pemitted, based on advice from
Local Planning Authority

Solar PV complies with local
planning requirements, but sizing
depends on DNO network
availability

Financial performance

Positive NPV over lifetime

Assessment to follow in financial
analysis

Environmental performance

Emissions reductions

Ranked by £/COze saved

Assessment to follow in financial
analysis

Environmental impact

Ranked by degree of
disruption

Assessment in implementation
roadmap
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ENERGY CONSUMPTION PROFILES

An initial consumption profile has been developed to establish the energy requirements of the
Thwing and Octon parish residents. This will enable identification of the best solutions, both
technicdlly and economically, for the parish.

DOMESTIC ENERGY CONSUMPTION

The electricity and heat consumption profiles of domestic residents have been calculated from a
sample of 28 questionnaire responses and extrapolated to the 88 households in the Thwing and
Octon parish Plan (2017). In the absence of metered data from the parish residents, we have
assumed that electrical consumption is constant throughout the year and heat consumption follows
the heating degree days (HDD) in a given year.

User Electricity Consumption (MWh/year) Heat Consumption (MWh/year)

Domestic 355 2,016

Qil is the main heating sources used in the parish, with an estimated 64% of households using wood
and/or coal as a secondary heating source. Only one household uses a thermodynamic water
heater and wood and codl only.

Primary domestic heating type

We found that heating costs the residents almost two thirds more than electricity, with an average
heating bill of approximately £1,560 per household, compared fo an average electricity bill of £930
per household. We also found that carbon emissions from heat were 5 fimes higher at around 375
tCO2e (tonnes of carbon dioxide equivalent) when compared o electricity at 99 {CO2e.

Annual energy usage for heat and electricity are displayed in the graph below. In the absence of a
detailed consumption breakdown, the consumption profile for electricity has been assumed to be
constant as electricity consumption is less influenced by seasonal variations. We understand
individual usage will vary and electricity consumption can be affected by a range of factors such as
whether a resident works from home or whether they have electric heating systems, but in the
absence of more granular data, we have assumed steady usage throughout the year.
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Average household electricity vs heating Total carbon emissions split by end-use
costs ([domestic) (domestic])

m Flecticlty
for power

mHeating

u Heating

Heating degree days (HDD) have been used to estimate the monthly heat demand. The results show
a typical annual consumption profile, with peadk demand in the winter months providing heat to the
parish. The profile below shows the demand for heat and power for the whole parish:

Energy consumption profile for the parish
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NON-DOMESTIC ENERGY CONSUMPTION

For non-domestic users, 4 questionnaires were returned, all of which were famis, with fwo supplying
the appropriate data for electricity consumption and one for heating. The graphs below show results
based on the information collected, so at the fechnology implementation stage, an individual study
needs fo be done for each farm. Farm energy consumption can vary significantly depending on a
range of factors such as size or type of fam (i.e. arable or pastoral).

User Electricity Consumption (MWh /year) Heat Consumption (MWh/year)

Individual farm 5 24

Similarly to domestic consumption, annual heat costs are higher for farms than electricity — costing
around £1,255 p.a., compared to electricity which cost around £700 p.a. Heat also emits more
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greenhouse gases — approximately 5.8 tCO2e (fonnes of carbon dioxide equivalent) as compared to
1.41CO2¢ for electricity.

The divide between the fam's electricity and heat monthly consumption profile are displayed

below. Both display the same trend as the domestic energy profiles — more granular data may show
a variation between the two profiles.

Energy consumption profile for a single farm
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TECHNOLOGY SHORTLIST, PLANNING
AND PERMITTING

We have andlysed the fechnical feasibility of the five prefemred options that resulted from the
community engagement event and included several options fo ensure we have covered all
potential solutions for the parish.

In this section, we present an overview of different technologies, and in the next section we will
present a technical, financial and business case analysis of the recommended solutions for Thwing
and Octon.

HEAT SOLUTIONS
AIR SOURCE HEAT PUMPS

Description of Technology

Heat pumps are a highly efficient way to heat buildings. They draw in heat from the environment
(typically the ground, air, or water), and use electricity to raise the temperature to a suitable level for
space heating and hot water. Typically for each kWh of electricity consumed, 2.5-4 kWh heat is
supplied —the average ratio of heat delivered to the total electrical energy supplied over the yearis
known as the Seasonal Performance Factor (SPF). They work like fridges in reverse. Heat pumps
deliver lower temperatures than boilers, so they work well with underfloor heating or radiators with a
larger surface area.

Air source heat pumps (ASHP) absorb heat from the outside air and repurposed it inside the building
for heating. Therefore, an ASHP requires external space either on the side or roof of the building for
the compressor and fan beds.

ASHP systems have a life expectancy of approximately 20 years.

This fechnology is well established and widely used in the UK. Installations also attract financial
incentives from centfral govemment in the form of the Renewable Heat Incentive. However,
achieving the non-domestic RHI scheme deadline by the March 2021 will not be viable for multi-
property parish systems and so we expect that the scheme will only be available fo domestic users —
the domestic RHI ends on 315t March 2022.

Advantages Disadvantages

Low carbon energy source Extemal equipment which can produce low
noise levels

Minimal maintenance requirements Heating controls are significantly different to

radiators/boiler systems

Straightforward to install Delivers low-tfemperature heat which may not
be compatible with existing heating systems

MNo additional fuels required
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Suitability for Thwing and Octon

ASHPs are well suited to individual domestic

properties as they require little space for the

eqguipment and have a relatively low capital
cost.

ASHPs are straightforward o install and can be
placed on either a flat roof or alongside the
property fo be heated. When operating,
ASHPs make some noise, and so care should
be taken fo not place them directly outside a

bedroom window. A standard domestic ASHP

to a refrigerator or light rain.

Heat pumps are compatible with ‘wet' central heating systems, like many systems in the parish,
however, heat pumps deliver lower flow temperatures, circa 50°C, as opposed to oil which is closer
to 80°C. In the case that a household has radiators with a small surface area, new radiators may
need to be instdlled that have either 50% or even 100% more surface area to ensure a comfortable
ambient temperature. An installer will need fo survey your existing systems fo provide the best
possible solution for each household. Underfloor heating is another option for central heating retrofit,
but this comes down to personal preference.

Hybrid heating systems are available and allow you to combine an oil or LPG boiler with a heat
pump, either as a "top up" in the coldest conditions, or using the heat pump to "pre-heat" the
system before passing through a fuelled boiler. However, heat pumps have the ability to meet 100%
of a household's heating needs, and our later andlysis includes this scenario. Hybrid systems will
deliver less carbon savings than a fully electrified, heat pump solution.

GROUND SOURCE HEAT PUMPS

Description of Technology

As with air source heat pumps, ground source heat pumps extract heat from the environment and
use electrcity to raise the tfemperature. For GSHPs, each kWh of electricity can deliver 3-4 kWh heat.

A ground source heat pump (GSHP) system needs land
available to lay heat collectors in the ground — either
laterdlly in frenches, or vertically in boreholes (see Figure
3).

The intemal components of a GSHP (the heat pump itself)
have alife expectancy of approximately 20 years, and
the ground loop has alife expectancy of up to 60 years.

This fechnology is well established and widely used in the

UK. Installations also attract financial incentives from FIGURE 3: DOMESTIC SCALE HORIZONTAL GSHP
central government in the form of the Renewable Heat BOREHOLE INSTALLATION
Incentive. Similar scheme timing restricts apply, as above.
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Advantages Disadvantages

Low carbon energy source Groundworks can be expensive

Minimal maintenance requirements Requires substantial ground space

Long operational lifespan Heating controls are significantly different to

radiators/boiler systems

No additional fuels required Delivers low-temperature heat which may not
be compatible with existing heating systems

Suitability for Thwing and Octon

GSHPs are suited to both individual domestic properties and larger scale heat networks. Prospect of
installation depends on avdilable area to host the horizontal or vertical heat collectors. For individual
systems within the parish, heat collectors can be installed in gardens, whereas a larger space in an
adjacent field or area of land will be required to host a larger multiple property system.

Heat pumps are compatible with ‘wet' central heating systems, like many systems in the parish,
however, heat pumps deliver lower flow temperatures, circa 50°C, as opposed to oil which is closer
to 80°C. In the case that a household has radiators with a small surface area, new radiators may
need to be instdlled that have either 50% or even 100% more surface area to ensure a comfortable
ambient temperature. An installer will need fo survey your existing systems fo provide the best
possible solution for each household. Underfloor heating is another option for central heating retfrofit,
but this comes down fo personal preference.

Hybrid heating systems are available and allow you to combine an oil or LPG boeiler with a heat
pump, either as "top up" in the coldest conditions, or using the heat pump fo "pre-heat" the system
before passing through a fuelled boiler. Heat pumps can meet 100% of a household's heating needs,
and our later andlysis includes this. Hybrid systems will deliver less carbon savings that a fully
electrified, heat pump solution.

Shared mulfiple dwelling heat pump systems are available. These systems incorporate individual heat
pumps in each property, which is connected to the same central heat source. A typical heat source
for the multiple dwelling heat pump could be ground source heat pumps such as slinkies or
boreholes — these are sized to be able o supply the combined peak heat demand of each property
within the system (i.e. supply 100% of the required demand). Additionally, these systems are almost
mainfenance free and do not require planning pemission.

The ground conditions below Thwing and Octon are anficipated fo be well suited to ground source
heat pumps. Well-bedded chalk is expected fo be encountered below the superficial deposits at a
depth of between 0.4-1.0 mbgl (meters below ground level} and to have a thickness of between
160-220 m2. Chdlk typically has a good themal conductivity of around 1.78-2.57 Wm-1K-13.

Moreover, the groundwater table below site is projected to be a minimum of 45 mbgl4 and fo have a
reasonable flow as below the site is a principal aquifers. These factors make GSHP a good technical
solution for the parish.

2 British Geological Survey [link to page]
3 Joumal of Engineering Geology and Hydrogeology [link to page]
4 British Geological Survey [link fo page]

% British Geological Survey Geoindex Onshore [link fo page]
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BIOMASS BOILERS

Description of Technology

avieco

Biomass for burning as a fuel includes wood, energy crops, agricultural crop residues, wood
manufactuing by-products and farm animal litter. Buming biomass releases carbon dioxide to the
atmosphere, however, this is principdlly offset by the carbon absorbed in the original growth of the
biomass, resulting in low net carbon emissions over the lifecycle of the system. Biomass boilers can
typically be divided info pellet boilers and stoves, and range in size from small domestic units of a few

kilowatts fo commercial units of megawatt size.

Biomass boilers have a life expectancy of 20 to 30 years.

Installations also attract financial incentives from central government in the form of the Renewable
Heat Incentive. However, achieving the non-domestic RHI scheme deadline by March 2021 will not
be viable for multi-property parish systems and so we expect that the scheme will only be available
to domestic users —the domestic RHI ends on 31sf March 2022.

Advantages

Disadvantages

Renewable source of energy

High maintenance system

Low voldtility of fuel price

Regular fuel deliveries required

Significantly reduced carbon emissions
compared fo gas or electric heating system

Space required for fuel storage — conditions
must be thoroughly considered

Delivers high temperature heat which will be
more readily compatible with existing systems

Suitability for Thwing and Octon

A biomass boiler could be a suitable replacement for existing oil and LPG heating systems within the
parish, however, this opfion would be more suited to farms and other users with access to regular
feedstocks fo fuel the boiler. We anticipate straw and grain will be the preferred and most readily
available feedstock in the parish due to the existing agricultural activities.

SOLAR THERMAL

Description of Technology

The principle behind both types of solar panel (solar PV and solar thermal) is similar. The key
difference is that the thermal panels use energy from the sun to heat water via a sealed system. Like
solar PV, solar thermal panels are typically roof-mounted systems, built fo absorb the sun's energy. A

heat transfer system converts this energy to I
heat water. The hot wateris stored in a hot -
water cylinder ready for use as required on
demand. Solar themmal systems work
alongside conventional water heaters such
as a conventional boiler orimmersion
heater.

There are two main types of solar collector.
Hat plate collectors are dark, box like
structures which contain a series of pipes
running horizontally and verically inside
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them. Evacuated tube systems are a series of glass tubes (as shown in Figure 4).

Solar thermal systems have a life expectancy of 25 to 30 years.

Advantages Disadvantages

Low carbon energy source Hot water supply determined by weather
conditions

Minimal maintenance requirements Often not suitable for central heating in winter

Long operational lifespan Potentidlly visudlly disruptive

No additional fuels required Relatively high capital cost

Familiar fechnology

Suitability for Thwing and Octon

Solar themnal is able to provide significant hot water demand in the summer and does not require an
additional fuel or electricity input from the users. To this end, solar thermal could be a suitable
complimentary heating system for individual domestic properties in the parish, but an additional
heating system would be required in the winter months to ensure central heating making it aless
favourable fechnology.

HEAT NETWORK

Description of Technology

A heat network is a distribution system of insulated pipes which fransfers heat from a central source
and delivers it to the end-user. Heat networks vary in scale and are becoming a popular solution,
particulary in built-up inner-city areas where heat demand is high. Heat networks can be supplied by
a diverse range of heat sources ranging from ground source heat pumps to biomass boilers to heat
recovery from an energy from waste plant.

Advantages Disadvantages

Low carbon energy source Groundworks can be expensive

Minimal maintenance requirements Large heat source required

Long operational lifespan Requires substantial space for an energy centre

and groundworks

Future proofing — along term heating strategy Disruptions on streets and gardens for the
pipework installation

Easily extendable by adding pipework and
increasing the energy source

Suitability for Thwing and Octon

We have assessed the viability of a heat network for Thwing and Octon Parish Council. A
decentrdlised community heat network would remove the village's need for the polluting and
expensive heating solutions such as oil or LPG to heat their homes.
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FIGURE 5: THWING AND OCTON HEAT NETWORK AND CONNECTION BETWEEN THE TWO VILLAGES

A heat network has been assessed for both villages, Thwing and Octon, along with a pipeline
connection between the two villages, as can be seen in Figure 5, which shows the area considered
for the heat network, not the pipeline design itself. The length of the network for Thwing and Octonis
1,745 m and 415 m, respectively. Properties outside the boundaries on Figure 5 have not been
included for the heat network analysis, as it would not be cost-effective fo connect them.

The table below outlines the assumptions used in the assessment.

Site No. of domestic | % of domestic
properties heat requirement

Thwing 65 73.9%

Octon 11 12.1%

Total 76 86.0%

The table below is divided into three heat network scenarios: Thwing alone, Octon adlone and the
two villages combined with a network connection. The fable contains key viability data for each

scenario.
Site name Thwing Octon Lh;:i:gc?gg r?e(;\t)g «
Heat network length (m) 1,745 415 3.535*
?;‘::‘:;:)dem“"d 1,489 252 1,741
t'\:;‘: ;:;" ool 0.85 0.61 0.49

* total heat network length figure of 3,535 mincludes the distance between the two villages
** linear heat density of a heat network is the fotal heat demand, divided by the total length of pipe
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The results of the study show that technically a heat network solution for Thwing and Octon is not a
viable option. According to CIBSE heat network code of practices, route sections with alinear
density below 3 MWh/m are considered not viable. Thwing, which has highest density of the two
villages at 0.85 MWh/m, is sfill short of the required technicdlly viable linear heat density. Nomaily,
more built-up areas with a linear heat density greater than 3 MWh/m are considered for heat
neftwork projects. Heat networks with heat density lower than the recommended threshold will not
deliver a heat in a reliable and consistent way.

Small-scale heat networks

An alfemative solution may be to implement smaller scale 'mini' heat networks for more isolated
clusters of properties throughout the parish. For example, Octonis spaced out info several small
groups of properties which could each have their own heat network, which would reduce long
distance connection costs and unfavourable linear heat densities.

Shared mulfiple dwelling heat pump systems are available. These systems incorporate individual heat
pumps in each property, which is connected to the same cenfral heat source. A typical heat source
for the multiple dwelling heat pump could be ground source heat pumps such as slinkies or
boreholes — these are sized to be able o supply the combined peak heat demand of each property
within the system (i.e. supply 100% of the required demand). Additionally, these systems are almost
mainfenance free and do not require planning pemission.

¢ CIBSE heat network code of practice [link to page]
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POWER SOLUTIONS

SOLAR-POWERED STREET LIGHTING
Description of technology

Standalone solar PV powered LED lights are the leading solution fo high-efficiency, renewables-
infegrated streetlights and are widely used in the UK. These units have no connection to the grid and
instead generate their electricity from individual solar PV panels located on top of the unit —the PV
technology works in the same fashion as described above in the previous PV subsection.

Each street light system has a battery incorporated into the unit which allows it fo store the electricity
produced in the day and release it during the night when it is required. Through the highly efficient
LED bulbs and smart infrared sensors (which dim the lights when not in use and brighten them when
pedestrians and cars pass), the built-in batteries that can run for up to a week without sunlight before
full discharge.

Advantages Disadvantages

Low carbon energy source Snow and dust can accumulate on the panels,
reducing electricity production

Minimal maintenance requirements Relatively high capital cost

Long LED operational lifespan (>50,000 hrs) Risk of theft

No extemal fuels or connections required

Well established technology

Smart sensors dimming lights when not in use —
reduced light pollution

White light for greater visibility

Battery lifespan = 5 to 7 years

Suitability to the area

There is a good case to replace the existing streetlights with solar powered streeflights due to their
environmental and efficiency benefits, ease of installation, greater visibility and reduction in all night
light pollution. Also, running costs will be significantly reduced as the parish will no longer need fo pay
for electricity to keep the lights on.

The maps shown in Figure é and Figure 7 below show the location of all the streetlights within the
parish. Blue arows are lamp posts and red ones are combined lamp and felephone posts.
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FIGURE &: STREET LIGHTING IN THWING

FIGURE 7: STREET LIGHTING IN OCTON

PV-powered streetlights can be provided in two varieties, one that uses existing poles and one that
has a new pole incorporated to it.
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Examples of PV-powered streetlights:

Model 1%

Fixture with embedded
solar panel. To be used on
existing poles.

micrewave sansor

Solar-powered LED lamp and fixture. source: green world solufions

Model 2*:

Fixture with pole. Fixfures with pole. source:

prolectrc

* pictures are examples and final model may vary according to the Parish Council's choice of
supplier

SOLAR PHOTOVOLTAICS
Description of technology

Solar photovoltaic (PV) panels capture energy from sunlight and convert it to electricity. Panels can
be mounted on building rooftops or installed as stand-alone ground-mounted systems. This
technology is well established and widely used in the UK.

The potential for generating electricity through solar panels is determined by the amount of sunlight
falling upon that location. The orientation of the installation relative to the due south (for the northern
hemisphere) and the distance from the equator, both defermine the energy production per kWp
installed (called the "Kk value™").

Kk values for Thwing and Octon are 967 kWh/kWp —which means that for every kWp of solar panels
installed, 967 kWh are generated per year.

Advantages Disadvantages

Low carbon energy source Electricity supply determined by weather
Minimal maintenance requirements Potentidlly visudlly disruptive

Long operational lifespan Relatively high capital cost

No additional fuels required Larger installations require planning permission
Familiar fechnology
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Suitability to the area

Solar PV installations are quick and easy fo install on the ground and on rooftops, making it a good
solutfion for the parish. Ground-mounted solar PV installations can often be easily extended if the
electricity demand increases.

We have sized dll systems presented in the next section based on the "consumption profile” section,
which fook data from a survey made by Avieco and the Parish Council in September, regarding
residents’ energy consumption.

WIND TURBINES
Description of technology

Wind turbines capture kinetic energy from airflows and convert it to electricity. Turbines sizes range
from small 10's of watts systems which power street signs and LED lights to large utility scale mega-
watt systems which can power whole villages. This technology is well established and widely used in
the UK, however, currently the highly restrictive planning regime for large onshore turbines prevents
most new installations being approved.

The potential for generating electricity through a wind turbine is determined by the wind moving
through the swept area of the turbine. Two extemal variables effect the output of a furbine including
air density (kg/m?2) and prevailing wind speed (m/s), and wind speeds vary depending on location,
height in the air column and obstructions such as buildings, frees or hills. Wind is an intermittent
energy source and cannof dispatch electricity on demand, therefore it is offen combined with other
energy sources and storage.

Advantages Disadvantages

Low carbon energy source

Electricity supply determined by weather

Minimal maintenance requirements

Potentidlly visudlly disruptive

Long operational lifespan

Relatively high capital cost

MNo additional fuels required

Larger installations require planning pemission

Favourable weather conditions for location

Suitability to the area

The East Riding of Yorkshire is well suited o wind energy due to favourable wind conditions, but
planning constraints need to be considered.

In generdl, local planning authorities are supporive of renewable and low carbon development and
should particulary back community-led inifiatives. However, in England, onshore wind is effectively
prohibited by the cument planning policy. The current guidance to local planning authorities states
that unless the area has previously been identified as suitable for wind energy in the development
plan, then a development "should not be considered acceptable”.

In the case of Thwing and Octon, the area has been indicated as an 'area of significant constraint’,
as shown in Figure 8, and therefore is highly unlikely to receive planning pemission for large-scale
onshore wind development.
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~ Thwing and Ocfon

Main Urtan Arsas
| Areaof Significant Constraint
Area of Potential Constraint

FIGURE 8: POTENTIAL AREAS FOR WIND ENERGY DEVELOPMENT

However, small-scale wind for individuails is not restricted by the same planning condifions and are
pemifted development. The Thwing and Octon area has mean wind speeds of around 5.0 m/s af 10
magl (meters above ground level), as shown in figure. However, for domestic wind turbines, planning
conditions restrict the height of standalone units af 11.1 magl and building mounted units must not
exceed 3 m above the highest part of the roof or exceed an overdll height of 15 magl.

We have sized all systems presented in the next section based on the "consumption profile" section,
which fook data from a survey made by Avieco and the Parish Council in September, regarding
residents’' energy consumption.

Thwing and Octon

FIGURE 9: AVERAGE WIND SPEEDS AT 10 METERS ABOVE GROUND LEVEL
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DETAILED TECHNICAL ASSESSMENT

Out of the shorflisted technologies assessed in the previous sections, we have analysed in more
depth air source heat pumps, ground source heat pumps (individual and small-scale
neftwork),biomass boilers, solar powered streetlights, solar PV (rooftop and ground mounted) and
small-scale wind in the following stages. These are presented in the sections below, where we
analyse further the technical feasibility of each technology. The discarded solutions have not been
considered in the financial assessment due to their unfavourable technical characteristics for the
areaq, as indicated in their description. Some of the solutions presented in the detail technical
assessment below may be discarded in the financial assessment.

A detailed technical assessment of solutions for renewable heat and power implementationin
Thwing and Octon are shown below.

HEAT SOLUTIONS
AIR SOURCE HEAT PUMPS (INDIVIDUAL)

This fechnology is best suited to individual households who wish to install a low carbon heat at their
home. ASHPs are a tried and tested technology in the UK with a relatfively low capital cost and would
be ideal for residents who wish to take part in the parish's decarbonisation objectives.

The requirements and the exact location of each ASHP collector can be confirmed by each
household. The recommended ASHP sizes for the residents are indicated below fo show the range of
sizes that may be required.

Heat pumps' efficiency are classified by their Seasonal Performance Factor (SPF). SPFis a measure of
the operating performance of an electric heat pump heating system over a year. It is the ratio of the
heat delivered to the total electrical energy supplied over the year.

Summary
Individual household Individual household
example (possible range)
Total heat demand (kWh/yr) 22,909 1,523 - 69,154
Total electricity demand of ASHP* (kWh/yr) 8.548 568 — 25,804
Size of ASHP system (kW) 7 4-12
0.80x0.33x0.66-
Estimated size of ASHP collector, w x d xh (m) 1.05x0.48 x 1.02
1.05x0.48 x 1.02**
Total heat generated (kWh/yr) 22,910 1,523 — 69,154

* coefficient of performance assumes average ASHP seasonal performance factor
** sizes may vary depending on demand and manufacturer

Percentage of total annual heating generated for one household: 100%
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GSHPs are a scalable technology, which would be well
suited to individual households or small scale ‘mini' heat
networks for clusters of properties throughout the parish.

=
=

In comparison fo an individual heat pump. a small multiple I 1

dwelling heat network is classed as a non-domestic

development under the Renewable Heat Incentive (RHI), FIGURE 10: GSHF SUPPLYING A SMALL CLUSTER
meaning that the scheme would close to new applicants OFDOMESTIC PROPE:I;EA:P(:]OURCE: KENsA HEAT
from April 2021. Although, individual households will still be

able to apply for the domestic RHI which has been extended unfil March 2022. Following the closure
of the RHI, the government has proposed a 'Clean Heat Grant’ which is curently under review
following a consultation which ran from 28 April fo 7 July 2020; at the time of writing, we are awaiting
further details.

The exact location of each GSHP collector will vary depending on available space — typical
locations include private gardens, Parish Council land and/or leased private farmland. Both of the
analysed GSHP scenarios are indicated below.

Summary
Individual household Multiple household
cluster (4 properiies)
Total heat demand (kWh/yr) 22,909 1,523 - 69,154
Total electricity demand of GSHP* (kWh/yr) 7,390 491 -22,308
Total size of GSHP system (kW) 6 (4-12) 24 (£6)
Estimated size of GSHP, w xd x h (m) 0.61 x0.60 x0.59-0.60x0.58 x 1.15**
Estimated area for GSHP collector (m?2) ~250-750 ~1,000 - 2,000
Total heat generated (kWh/yr) 22,910 1,523 -69,154

* coefficient of performance assumes average GSHP seasonal performance factor
** sizes may vary depending on demand and manufacturer

Percentage of total annual heating generated for one household: 100%

BIOMASS BOILERS (INDIVIDUAL - FARMS)

Biomass is best suited to individual farms across the parish due to the avdilability of biomass
feedstocks fo many farmers and is less suited fo domestic users due to the complexities around
procuring, storing, and using the feedstocks. In particular, biomass would be most suited fo the peak
energy demand of farms and could be used fo supply heat in periods of high demand such as peak
harvest season, or grain drying season, for example. The heating system could be used in tandem
with other heating technologies such as an ASHP or a GSHP.

The requirements and the exact location can be confimed by each user and fit fo their required
end-use. Based on data gathered in the community survey, we have simulated the usage of biomass
boilers for peak demand on a farm to produce an indicative scenario. In addition, some common
feedstock calorific values have been presented.
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Summary
Individual farm

Total heat demand (kWh/yr) 23,666 (£)*
Total peak demand (kWh/yr) 3.890 (£)*
Total size of biomass system (kW) 8 (#)*
Net cdlorific value of wheat straw (kWh/kg) 4.6-5.6
Net cdlorific value of logging residue (kWh/kg) 51-57
MNet cdlorific value of chicken manure (kWh/kg) 2.5-375
Total heat generated (kWh/yr) 3.890

* example scenario for a single fam, each farm'’s requirements will vary
Percentage of total annual healing demand generated by biomass: 25%

Percentage of peak heating demand generated by biomass: 100%
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POWER SOLUTIONS
SOLAR-POWERED STREET LIGHTING

The parish has 16 streetlights, 13 of which are parish owned and can be replaced with solar-powered
models. The other three lamps are the responsibility of the District Council, and have been excluded
from this analysis. The lamps are of mixed specification including 6 sodium-vapour (70W), 5 LED (18W)
and 2 PLT compact fluorescent lamp (26W).

There are two retrofit options, one fo use the cument poles and attach a new fixture, which is more
cost-effective, and one to replace the whole pole and fixture for a new one. Both present the same
light quality and battery life. However, the cheaper retrofit option may only be available to 9 out of
the 13 streetlights in the parish — 4 are attached to telephone poles and will, therefore, require a full
installation including new light columns. We will assess the economic feasibility of this in the Fnancial
Assessment section of this report.

Current consumption of streetlights (estimated): kWh 2,462 /year

Electricity consumption requirements from the grid: 0 kWh - all solar powered and off-grid

SOLAR PHOTOVOLTAIC: GROUND MOUNTED - SCENARIO 1

This scenario presents a large solar installation solution in the parish.

Given the distance between Thwing and Octon, our assessment is that separate installations for
each village are the best solution, as shown below. We recommend that the solar PV installations are
as close as possible to the homes they will supply energy for, given that connection costs are
expensive and can suppress the project's financial refums.

Thwing

During the site visit in September, we visited a number of potential sites available for solar PV
installation. The site shown in yellow in the figure below represents the best option due to its proximity
to the village and grid connection for the existing solar PV installation, which could facilitate the new
installation connection. The centralised solar PV plant would be connected to each household via a
private wire, which would need to be installed for this solution — these are expensive. Any electricity
not used would then be exported o the grid, sold at the export price.
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FIGURE 11: SUGGESTED LAND FOR SOLAR PV INSTALLATION NORTH OF THWING (MARKED IN YELLOW)

Octon

In order to supply the daytime electrical demand for Octon, a 19 kWp installation would suffice. A
long connection would make the project of such a small installation financially unviable, so a small
land parcel close to the houses is recommended if a centralised option is preferred.

The land parcels surveyed during the site visit are not close enough for a viable connection, sowe
recommend that a local land parcel is found, or that Octon opts for rooffop solarin each home, as
presented in the solar PV rooftops section. A piece of Parish Council land was presented as an
option, as shown in Figure 12 below, but itis not suitable for a solar installation due fo the distance to
properties; additiondlly, the ground conditions are not suitable because it was formery used as a

quay.

FIGURE 12: PARISH COUNCIL LAND NEARTO OCTON
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Summary
Thwing Octon
Total electricity demand (kWh/yr) 262,000 44,000
Size of PV system (kWp) 109 19
Estimated size of PV system (m2) 770 130
Total generation (kWh/yr) 104,886 17,750

Total electricity generated by the ground-mounted PV system: 122,624 kWh per year
Percentage of the parish total annual electricity consumption generated by solar PV: 40%

This scenario does not consider the use of battery storage, it is designed to supply the villages with
electrcity during the day and sell any excess electricity produced to the grid, sold at export price.
For this reason, PV is sized for 40% of fotal electricity demand - which is typicdlly the daytime usage.
Oversizing the PV installation will cause more electricity to be exported to the grid at export price,
which is very low comparing fo retfail prices.

SOLAR PHOTOVOLTAICS: GROUND MOUNTED - SCENARIO 2

In this scenario we have sized the solar PV systems to fill the remaining avdilable space at each
ground-mounted solar farm in and near the parish, highlighted by the Parish Council as potential
land to host a large-scale system. These systems will provide significantly more power than the parish
requires but have been included in the study fo present the potential benefits or drawbacks of such
a system, as requested by the Parish Council.

The two sites highlighted were:

¢ North Thwing solar fam located off Duke's Lane which connects the village to Wold Newton,
as shown in Figure 11

e South of the parish solar farm located west of Thwing road near Dotterill Park, as show in
Figure 13
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FIGURE 13: EXISTING SOLAR FARM SOUTH OF THE PARISH

Summary
North of Thwing South of parish
Total electricity demand of parish — domestic (kWh/yr) 355,000
Size of PV system (kWp) 2,371 2,729
Estimated area required for PV system (m?2) 16,600 19,100
Total generation (kWh/yr) 2,609,000 2,614,000
Percentage of domestic parish demand (%) 640 736

Total combined electricity generated by the ground-mounted PV systems: 5,223 MWh per year
Percentage of the parish total annual electricity consumption generated by solar PV: 1,471%

This scenario would allow the parish fo meet their daytime electricity demand and provide excess
electricity which could be exported back to the grid. We will analysis this opportunity financially in
the following section of this report.

SOLAR PHOTOVOLTAICS: ROOFTOP (INDIVIDUAL)

This scenario presents an individual solution for homes, which would use the electricity generated
directly from their rooftops during the day. The size of the installations considers average daytime
electricity usage for households (taken from the survey) and does not consider battery storage, so
any excess electricity produced would be sold to the grid at export price. This solution is suited fo all
residents with the ability to install solar PV on their roofs, including household in Thwing, Octon and
the remainder of the parish.

Small solarinstallations have a simplified process of approval from the DNO and are quick and easy
to instdll on the roof. They can be extended if the resident wishes to include a battery in the future to
utilise the generated energy in the night-time as well. For the same reasons stated in the ground-
mounted solution, the PV installation is sized to daytime usage only.
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Summary
Average parish household
Total electricity demand (kWh/year) 4,000
Size of PV system (kWp) 2
Estimated area required for PV system [m?2) 14
Total generation (kWh/year) 1.916

Percentage of the average home's total annual electricity consumption generated by solar PV: 47%

SMALL SCALE WIND (INDIVIDUAL)

This scenario considers an individual solution for homes which would use the electricity generated
from small scale wind turbines either mounted on their roofs or mounted on masts from the ground.
The size of the installation considers the electricity usage for households (taken from the survey) and
the maximum number of small-scale turbines we believe an average household could reasonably
install on their property.

For this scenario we have modelled the LE-600
horizontal axis wind turbine (HAWT) which

includes a smadll inbuilt battery storage fo

account for wind variability, however, i
technical models for wind turbines are
dependent on the specification of the turbine g
itself which varies between manufacturers’. g o
Note that although this model has a peak

output of 750 W, in reality this is much lower for

typical average wind speeds. Taking the mean

wind speed (5.0 m/s) within Thwing and Octon,

we have used the HAWT's power curve to

cdlculate the mean power output of 75 W. We
recommend monitoring wind speed at the site

for 6-12 months in advance of commencing installation.

FIGURE 14: POWER CURVE SHOWING POWER OUTPUT
DEPENDENCE ON WIND SPEED

Summary
Average parish household
Total electricity demand (kWh/yr) 4,000
Size of wind system (kWp) 0.75
Estimated number of HAWT 1*
Wind speed at 10m above ground level in the parish {(m/s) 5.0
Estimated area required for system (m?2) 1.54**
Total generation (kWh/yr) 657

* One (1) HAWT has been included to show the potential energy supply and savings (more units can
be added at the discretion of each household)

7 LE-600 horizontal axis wind turbine [link to page]
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**the rotor diameter of the LE-600 is 1.54 mZ2, however, if a resident wishes to install more than one

turbine these must be spaced apart appropriately to avoid turbulence. The general rule of thumb is
that the turbines should be spaced 7 rofor diameters apart

Percentage of the average home's total annual electricity consumption generated by wind: 16%
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FINANCIAL ASSESSMENT

The financial assessment includes an analysis of the financial performance of the fechnologies
deemed technically viable in the technical assessment and details on the financial landscape
effecting the implementation of the renewable energy systems. This section contains a financial
performance summary, financial dependencies, and potential funding routes for the Parish Council
to explore.

Based on our assessment and outputs presented below, there is a clear business case for renewable
energy technologies in Thwing and Octon. Rationale for these recommendations is shown in the next
section.

Heat

Based on the financial study, we recommend that for residents' heating, individual ASHP or GSHP
systems are installed. Note that for GSHP, land to position the heat collectors is required (such as a
garden) and approximately 0.025 to 0.075 ha (250 to 750 m2) (dependant on the heat demand of
the property) would be needed for a system sized to supply a single property's yeary heating
demand. Note that the small-scale group network GSHP system does not perform well financidlly due
to the multi-property being counted as non-domestic and therefore not eligible for the RHI after
March 2021.

For farms, peak heating requirements during grain drying season, we recommend biomass boilers
which provide a reasonable financial performance. We have sized the system fo fit the dafta
provided from the community data collection, however, the scale of fam operations can vary
considerably, and each system size may vary.

Power

For power, the financidlly preferable opfion we recommend is individual property rooftop solar PV
systems as they provide the best retum on investment, a positive NPV (net present value) and a good
payback period of around 12 years. Financially, a ground-mounted private wire system is nof feasible
as the associated capital costs for connecting each house individudlly are too high, considering the
distances.

Another option for parish residents is small-scale individual wind, however, the technology has a
relatively low power output and does not present a strong financial case due fo the long payback
period (17.6 years) and alow return on investment (ROI). However, if a resident is wiling to accept
the less favourable financial case, a small-scale wind turbine could be installed on their land to
complement other solutions such as solar PV.

Solar PV and wind systems can be combined fo provide electricity during the day and night; we
nofe that the business case of each will remain the same when the systems are combined.

Street lighting

Finally, solar powered sireet lighting provides a moderate financial case, as the units will incur a
considerable upfront capital cost yet a significant reduction in running costs.
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Our priority heating recommendations are:

e Individual ASHP and GSHP (dependant on available space for heat collectors) — for

residents, heat pump type will depend onwhether they have available land to install
GSHP heat collectors and/or personal preference

Biomass boiler systems for farms during peak heating demand periods
Our priority power recommendations are:

¢ Individual rooftop solar PV systems
Our priority street lighting recommendations are:

¢ 13 solar powered LED smart streetlights
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FINANCIAL PERFORMANCE SUMMARY

We have modelled the financial performance of each technology epportunity not ruled out in the technical assessment and used o number of metrics to
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compare fhem including cost of carbon saving [£/tCOze). payback period (years). return oninvestment (£) and net present value (£).

FINANCIAL PERFORMANCE: HEAT SOLUTIONS

Thwing and Octon Parish Council

B Avieco Lid

Technology appraisals for:

Generation statistics

System size (kW)

Carbon saved ({COe fyr]

Annual electicity generation (MWh)
Annual heat generation (MWh)
Proportion of total electrcity provided
Proportion of fotal heat demand provided
Initial Incremental Cost

Annual O&M cost

Annual fuel costs [ savings

Annual eleclicity costs

Annual fnancial incentive (RHI

Cost of carbon saving (£/tCOZe)

Financial metrics

Investment

Simple Payback Years (SPB)

Simple Return on Investment (ROI)

Average RO| over study period

et Present Value [MPV) - over study period

Internal Rote of Retum (IRR) - over study perod
Study period

Domestic Non-domestic i
Air source heat Ground source Ground source Biomass boler for
pump heat pump heat pump peaking
[individual] {individual) faroup netwark)  |flindividuai)
7 & 24 8
5 5 18 1
28 27 109 é
0% 0% 0% 0%
122% 119% 119%| 25%
£ 3550 £ 5250 £ 21000 | £ 4,525
£ 142 % 120 & 480 | £ 136
£ 1327 £ 1.32% & 5315 | & 338
£ 1190 £ 1227 & 4907 | £ B
£ 2437 & 2449 & - £ -
30 47 47 136
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FINANCIAL PERFORMANCE: POWER SOLUTIONS

Technology appraisals for:

Generation statilics

System siza [kw|

Carbon saved (1CO,e/yr|

Annudl electricity gensration [Mwh)
Annual heot generation [FWhH|

Proportion of total electicity provided
Proportion of tolal heat demand provided
Inttial Incremental Cost

Annual O&i cost

Annual fuel costs / savings

Annual electricity costs / savings

Annual finoncial incentive (RHI/ AT + Export
Cost of carbon saving (£/1C02e)

Financial metkics

Investment

Simple Payback Years (SPB)

Simple Retum on Investment (RCI]

Average ROl over study period

Het Presant Value (NPV) - ovar study period

Infemal Rate of Retum (IRR) - over study period

Study period

B Avieco Lid

Thwing & Octon Parish Council
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Domestic Non-domestic {utility-scale] Street lighting
Ground mounted  Ground mounted Rocoftopsolar PV Smallscale wind  |Ground mounted  Ground mounted |Sclorpowerad
solar PV salar PV fndividucl] [HAWT] solar Py solarPv street lights
(Thwing network)  [Octon network) findividual) (Narth Thwing {South of parsh ({far 13 lamps)
solar farm) solor farm)
1o% 9 2 1 2371 279 013
27 4 [ER] oz 575 642 [IF.]
105 18 1.9 0.7 2,272 2614 25
0% 40% 47 % 165 S40F 736%| 100%
0% 0% 0% 0% 0% 0% 0%
£ 491,756 & 290010 £ 2800 £ 1,685 | & 2836241 £ 3,229,099 | £ 22,651
il A468 I 113 £ &1 & - £ 1444646 £ 16644 | £ 58
£ - : - £ - £ - £ - £ - £ -
£ 14600 £ 2471 & 267 £ MN|E 42416 & 49476 | £ 876
FA - £ - £ - £ - E4 105426 £ 124243 | £ -
£ 417 & 2151 &£ 192 £ 338 | & 164 £ 163 | £ 1.211

290,000
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QUANTIFYING THE BUSINESS CASE
We have used a range of financial inputs from industry standards, supplier quotes from other project
work, and connection costs sourced from Northern Powergrid. These are itemised in Appendix J.

CORPORATE POWER PURCHASE AGREEMENT (PPA)

We have explored the possibility for Thwing and Octon fo entfer a corporate power purchase
agreement (PPA). This is a contractual agreement between two parties - the end-userlooking fo
consume electricity and the renewable energy generator. The user directly purchases the electricity
from the generator at a long-term fixed fariff.

Typically, a PPA is between a renewable energy generator and a single entity, for the case of Thwing
and Octon, as the consumers would be individual households throughout the parish, this would
require a complex agreement to bill each household effectively for the electricity they use.

Corporate PPAs require the end-users to consume a specific quantity of energy before the
agreement becomes financially viable for the renewable energy generator — 5,000 MWh per annum
is standard. Thwing and Octon parish's demand is too low to be considered for a corporate PPA as
the domestic annual consumption is approximately 335 MWh, as shown within the Energy
Consumption Profiles section.

FINANCIAL DEPENDENCIES

GOVERNMENT INCENTIVES
HEAT

Renewable Heat Incentive (RHI)

For renewable heat generation systems, including ASHP and GSHP, the Renewable Heat Incentive
(RHI) provides £ per kWh produced, which provides an important income for these technologies.
There are two versions of the incentive, domestic and non-domestic. The application deadline for
the domestic version of the incentive is 31 March 2022 and the recommended individual ASHP and
GSHP systems will be eligible. Thwing and Octon will need to commission the system and register
before this deadline, or secure a tariff guarantee before then, which requires planning permission
and financial close. However, for the non-domestic RHI, the deadline is 31 March 2021, and any
multi-dwelling system would be counted as non-domestic, including a multi-property GSHP. Hence,
we have included domestic RHI payments in our financial study but excluded for any systems
classified as non-domestic as the timescales would be unachievable.

Clean Heat Grant

The Clean Heat Grant is a govemment proposed scheme set fo replace the RHI in April 2022. The
govemment ran a consultation from 28 April fo 7 July 2020 which is now currently under review;
however, it is expected that the scheme will deliver grants towards low-carbon heating technologies
such as heat pumps for both households and businesses.

Green Homes Grant

The Green Homes Grant (not fo be confused with the Clean Heat Grant} is an existing scheme
provided by the govemment whereby they cover up to two-thirds of the cost of energy efficiency
and low carbon heat improvements to domestic properties. The scheme provides a voucherup fo a
limit of £5,000 to homeowners and includes low-carbon heating measures such as ASHP, GSHP, solar
thermal and biomass boilers. For low income households, 100% of the costs are covered up to
£10,000. It is available to domestic properties only and this includes homeowners and landlords. The
scheme stipulates that homeowners should use Trusthark registered installers and for low-carbon
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heating improvements, they must be MCS certified? (see Appendix K). Vouchers can be claimed in
tandem with the domestic RHI, however, you must apply for the Green Homes Grant first and then
nofify Ofgem when applying for the RHI. The vouchers must be redeemed and works completed by
315t March 2022.

POWER

Currently, there are no available financial incentives for power generation technologies. The feed-in-
tariff (HT) programme, a financial incentive for solar and wind technologies, was closed fo new
enfrants on 31st March 2019 and there is currently no indication that a similar scheme will be
infroduced.

DISTRIBUTION NETWORK OPERATOR COSTS

To be able o connect your generation asset (solar panels) to the network there needs to be an
available capacity fo accept the electricity. Having contacted the local provider, Northern
Powergrd, we were informed that there is available capacity in the area to connect the assets to
the grid. Figure 15 below shows high availability for distributed generation connection in the area.
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Figure 15: Avdilability of the local electricity grid

The connection costs provided by the DNO at this stage are indicative — they are dependent on the
location of the plant and the solar PV supplier will be able to provide bespoke solutions and costs
when the project details are established. See Appendix L for an example of Northem Powergrid's
indicative cost calculator.

8 MCS certified, TrustMark registered suppliers search tool [link to page]
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Indicative costs for solar PV installations, as provided by NMorthem Powergrid:

System size Cost

Up to 3.68 kWp (typical domestic rooftop) £0

3.68 1o 189 kWp £10,050
190 to 999 kWp £72,942
Above 1000 kWp £227,670

We conducted a financial performance sensitivity analysis where we removed DNO connection
costs for the ground mounted solar PV scenarios fo account for the potential reduction or removal of
fees due to the existing solar fams on the two prospective sites highlighted by the Council. We found
that the removal of connection costs had nominal effect on the financial retum with payback
periods between 18 to 113 years. Without connection costs a large-scale ground mounted solar PV
system is still not viable for the parish at this fime due to the high upfront capital costs and lack of
financial incentive support from the Govemment.

For the proposed street lighting, connection to the grid will not be necessary, as the units will be
standalone installations with the ability fo produce their own electricity.
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FUNDING SOURCES
Having quantified the anticipated capital requirements, we have also researched suitable funding sources for the parsh. The recommended funds are

summarised below, We note that some funding routes are only available to certain legal entifies (e.g. Community Interest Comp any) - this may affect what
legal structure is chosen to commercialise this scheme, if any.

Recommended funding sources

avieco

crganisation's formal purposes fall
within the list of charitable
purposes recognised within
English leper.

community benefit society and
have an active board of trustees
or directors.

community businesses,
development trusts and
businesses developed from the
charitable and voluntary sector,
All must have an appropriate
tom of employee or community

Funder Joseph Rewntree Charitable Trust | Aviva Co-operative & Community MatWest Group
Fnance
Fund Type Grant Grant Loan Project Anance
Interestrate | /A A Variable (10%) Varable
Fund name | Sustainability Futures Fund Aviva Community Fund Bank Loan Climate and sustainable Fnance
Description | The loseph Rowntree Charitable Projects must fall within one of the | Provide funding to arganisations Financing of innavative low
and defails | Trust recognises that climate two key areas: tinancial that are owned and carbon generation and energy
change caused by human capability and inclusion and/or democratically controlled by their | efficiency prejects for clients who
activity creates social inequality. community resiience. Funds must | members, who are usually either aim to mitigate their emissions.
FLiricRig prTHER Eh s go fowc:is de:;eloimngil a ;e»o!\r er'npllo;\_.rees,T customers, _c:r
enaaging people individually and appr_oa(.  ro _UC orlechnology | members of a community.
. . . and implementing a new
collectively in sustainable growth R
i inifiafive or scheme,
andways of living.
Required Your organisation must be Must be UK registered charity, a Lend to employee or community- | Mo specific legal structure
legal governed by an unpaid board, registered community interest owned social enterprises, required.
structure not for profit and your company or d registered including co-operatives,

@ Avleco Lid
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awnership and must be
democratically controlled by their
members.

URL https:/fwww retorg.uk/sustainabl | hitps:/Awww.avivacommunityfun | hitps//coopfinance coop/ hitps:/ fwvew natwestgroup.com/
e-future d.co.uk/
Grant Up to £100.000 Up to £50.000 £10,000 to £75.000, up 1o £150,.000 | Mo funding limit
available for special cases
Potential Energy generation technology & | Street lighting & street lighting Energy generation technology & | Energy generation technolagy &
project street lighting street lighting street lighting
element
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OPERATION & GOVERNANCE

To redlise the benefits of any community energy project, the govemance and operation of the

avieco

scheme must be considered. There are a range of govemance models used by community energy
groups, and each have advantages and disadvantages. The suitability of any given govemance

model and legal structure must be assessed against the Parish Council's requirements and the

schemes in view.

We have considered a range of legal structures suitable for a renewable energy project in Thwing
and Octon. These are outlined below and ranked in order of preference.

L |
S:ﬁ:iure Rank | Description Advantages Disadvantages
Each site 1 All renewable Direct connection between All risk and responsibility
owns and energy scheme and individuals, bome by hosts.
operates .technologles rtlre gwlng.freedom to operate Semis Homsownsrs mey
installed on private e.g. with regard to grants and .
. = not have the required
land —this structure | distributing other benefits. ; :
i< suited t space for the installations.
!S ;UI _Z ;D | Host sites retain the financial
naviduarseae benefit directly.
systems.
Each site can procure
systems independently,
accordingly fo site-specific
requirements.
Grants available for domestic
heat solutions until April 2022.
ESCo 2 ESCos design, Minimal involvement from Reduced benefit fo the
(Energy implement and host sites. community.
ierwce mc;ncigef er;ergiy Guaranteed service levels Scheme may be too small
ompey) S_YS ems. orhoes from the supplier. to be of interest to third
sites. This would
: party.
dlleviate dll the
responsibility but
reduce the
community benefit.

RECOMMENDED GOVERNANCE MODEL

Each site owns and operates the systems

The recommended model for the scheme(s) detailed above is for the residents (and farmers) fo
each own and operate the respective systems, receiving all the benefit and bearing all the costs

and risk. This model is endorsed as the recommended technologies are individual household solutions

and would be the most straightforward fo implement considering the complexities of community
wide buy-in. This method of govemance would provide members with involvement in the scheme if
desired, without the administrative burden for the Parish Council.

Itis important to note that this method of governance will require active parficipation of relevant
parties, principally during the procurement, installation and commissioning of the equipment.

@ Avieco Lid
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APPENDIX B: COMMUNITY
ENGAGEMENT PLAN

Community engagement plan identifying key stakeholders to be held over the project.

THWING &
OCTON

PARISH COUNCIL

Provided by:
Date:

Version:

@ Avieco Lid

Luiza Potter Haussen
02 July 2020
v1.0
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THWING AND OCTON PARISH COUNCIL

RENEWABLE ENERGY FEASIBILITY STUDY
COMMUNITY ENGAGEMENT PLAN

This document shows a suggested approach for a community engagement plan to support
renewable energy implementation in Thwing and Octon Parish.

Objectives:

- To idenfify the main stakeholder groups and their levels of influence on the project

- To understand the community's expectations for the implementation of renewable energy in
Thwing and Octon Parish, and ensure buy-in from enough people to guarantee project
viability

- To idenfify any serious objections from the community towards any technology

Deliverables affer the implementation of the plan will be:
- Structured surveys targeted to each main stakeholder group identified in this plan

- A plan for each of the chosen communication channels

1. Stakeholder analysis: Who should we focus on?
Based on our cument understanding of the parish and the stakeholders, we have identified and
categorised six main stakeholder groups relevant to this stage of the project.

Levels of participation:

CORE - Final decision makers. Will develop the

INFORMED solutions and make sure the services are
- delivered
INVOLVED ™\ INVOLVED — Will be regularly informed and

consulted about the project developments

INFORMED — Will receive regular updates on the
project. Should communicate with their
representative in the working group for any
contributions they wish fo make
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Stakeholders Level of participation

Working group — PC representatives, Avieco, Core
representatives of each group.

Parish Council Involved
Villagers Informed
Landowners Informed
Planning Authority Involved

Example (preliminary information, tfo be verified):

disapproves undecided supports Limited/no unknown

awdareness

High inferest

PC

landowners

Low Influence High Influence

villagers

Planning
authority

Low interest

47 Avieco Lid

3rd Floor, 105-107 Faringdon Road

London, ECTR 3BU

hello@avieco.com | www.avieco.com | +44 20 7048 0450

@ Avieco Lid Registered in England and Wales | Company number 4235381



2. Stakeholder engagement: What do they need fo support the projecte

Example (preliminary information, tfo be verified):

avieco

Parish Council Villagers Landowners Planning Authority
Respond fo Understand Understand Receive project
climate disruptions and disruptions and documentation
emergency costs, lower opportunities
costs
Reduce Lower costs
carbon
emissions?
Concems? Project | Increase in cosfs Decision on land
perception : : use
with Disruption to
population everyday life
What do we Agreement fo Annual energy Annual energy Planning
need from approaches spend and spend and requirements for
them? and reviews consumption consumption wind/solar
Land available
Potential Fortnightly call Energy use Video cdll Consultation
actions and interim survey by post workshop
reports

Consultation on
participation

Informative
communication

Consultation on
participation

2.1. After deciding on the potential actions for each group and prioritising actions for the ones
in the high interest/high power quads (but involving dll groups), we can agree on which
actions to develop first.

3. Engagement strategies
As we have different types of stakeholders on the village, more than one solution is necessary, and
one solution will not be fit for all. Thus, we propose different channels:

o  Digital communication: Use existing and new channels to do consultations and send
fortnightly updates to the community

. Create a Facebook group for the project and put targeted ads fo engage the
community to join the group and see noftifications. Targeted ads can be set for people
in a specific geography. they don't necessarily need to be on the existing Parish
Council group.

. Create a dedicated information webpage on the Parish Council's website with the full
information on the project and a 'sign up’ function for informative newsletters and
updates. A link for the villager's survey will also be accessible from the webpage.

Obs: Avieco will need admin access fo the website fo creafe the page. We will aim to
build it ourselves but it's possible we'll need support from Parish Council's [T. Avieco will
support dll text and structure for the website. TBC when the defails on the website
architecture are confirmed.

o  Physical communication:

. Direct mail by post — aiming to reach those who do not use or have access to the
infemet. The leafletfs will be developed by Avieco with inputs from the Parish Council.
For GDPR reasons, the delivery will have to be handled by the Parish Council.

o  Online meetings

. Workshops - discussion sessions by Zoom or Teams, with smaller groups of main

stakeholders to clarify any preferences, questions and objections to the project.
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We propose starfing this with the landowners, since their active involvement is
necessary at this stage to define which lands can be used.
o  Surveys
. Structured questionnaires to collect supporting data necessary for the feasibility study.
These will be done by post or in a digital channel for those who access the internet.
Distribution of the physical leaflets will be the responsibility of the Parish Council for
GDPR reasons.

4. Work group
Include representatives of each stakeholder group

Parish Council Sandra Momison
Edward Peacock
Gavin Coe
Andrew Frost

Villagers Parish Council fo provide confacts if any
represenfatives are needed

Landowners Parish Council fo provide confacts

Planning Authornty Informed only — names 1BC

Avieco Helen Troup

Luiza Haussen

Oliver Cowbum

5. Potential solutions —renewable energy
Based on the oufcomes of the survey made for the Parish Plan for 2017, there is a considerable

intferest from the Thwing and Octon Community in implementing renewable energy sources in the
areaq.

The main areas of interest according fo the survey were solar PV, wind turbines and local
arrangements with power suppliers.

For the purposes of this feasibility study, the main technologies that will be considered are:

o Large-scale solar PV

o  Community solar PV on rooftops

o Individual solar PV on rooftops + battery

o Efficient street lighting with built-in renewable supply
5.1. Heating

We will include questions about heating usage on the questionnaire to assess cument technologies
used and the villagers' disposition to switch to renewable heating sources.

For the purposes of this feasibility study, the main technologies that will be considered are:

Solar thermal panels
Ground source heat pump
Biomass boilers

c o o O

Air source heat pumps
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6. Timelines

Date start | Date finish | Responsible Action

23/03/20 2/ /03/20 PC Review community engagement plan and send back
to Avieco with any relevant comments

06/07/20 07/07/20 Avieco Perform the stakeholder analysis and define which
communication strategies will be used for each
stakeholder group

06/07/20 10/07/20 Avieco Produce the deliverables defined in the stakeholder

analysis phase
Send out dll communication fo stakeholders

13/07/20 24707720 PC/community | Review deliverables, fill in surveys, have discussions
and gather all documents resulting from the
consultation

20/07/20 24707720 Avieco Digital surveys and interactions
27/07/20 29/07/20 PC Return all physical communication fo Avieco
29/07/20 31/07/20 Avieco Analyse the consultation results and include it on the

feasibility study.

50 Avieco Lid

3rd Floor, 105-107 Faringdon Road

London, ECTR 3BU

hello@avieco.com | www.avieco.com | +44 20 7048 0450

@ Avieco Lid Registered in England and Wales | Company number 4235381



avieco

APPENDIX C: LAUNCH EVENT
PRESENTATION

Community launch event presentation, delivered by Avieco —see facing page and following.

THWING &
OCTON

Public event presentation — 10 October 2020
Presented by: Helen Troup
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APPENDIX D: COMMUNITY
ENGAGEMENT LEAFLET

Community engagement leaflet circulated to parish residents which intfroduced them fo the
scheme.

THWING & OCTON PARISH COUNCIL e

Thwing & Octon Parish Council have successfully applied for a grant to
develop a feasibility study toimplement renewable energy sources in the
Parish. |

This project is supported by the BEIS funded Rural Community Energy Fund
(RCEF) which is managed by the North East Yorkshire and Humber Energy
Hub and administered by Tees Valley Combined Authority

For further information and updates visit: www. thwing-octon-renewables.co.uk

The feasibility study will consider:

« Centralised power and heat
options - solar PV plants and
district heating networks;

« Individual power and heat options

- rooftop solar PV panels, solar
thermal panels and heat pumps;

« Street lighting - self-sufficient
fixtures, withintegrated PV
panels and LED lamps.

o THWING & OCTON
avieco PARISH COUNCIL
Luiza Potter Haus sen, Senior Consultant Sandra Morrison, Pzrish Council Clerk
luiza haussen@avieco.com thwing clerk@outiook com
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APPENDIX E: COMMUNITY EVENT
POSTERS

Posters used fo facilitate the voling process during the launch event day which were used to gauge
parish appetites on several renewable energy solutions.

N 7?-: Sk

LARGE SCALE SOLAR PV

Benefits:
- Big carbon savings

- Potential for the community to have
shared ownership

- Anancial retum to the host and any
community shareholders

- A third party could pay for the installation
and offer low-cost power

Challenges:

- Need to identify suitable land parcel to
install the solar panels

- Can take a long time to negotiate with
the electricity grid, landowners, etc

- Lower financial returns now that the feed-
in tariff scheme is closed

ADD A STICKER TO SHOW YOUR SUPPORT FOR THIS OPTION

Renewable energy projects in Thwing & Ccton




HEAT NETWORK ACROSS MULTIPLE HOUSES

Benefits:

- Get the whole parish off oil and coal with
one new system

- Big carbon savings
- Cost savings to residents compared to oil

- Can deliver high-temperature heat, so
more compatible with your existing
heating systems

- Would improve air quality, and reduce
vehicle movemenits in the vilage

Challenges:

- Long-term infrastructure project — with
significant capital cost and complexity

- Laying new pipework will be disruptive to
the village

- Needs a sufficiently high heat demand to
make this viable

ADD A STICKER TO SHOW YOUR SUPPORT FOR THIS OPTION

Renewable energy projects in Thwing & Octon
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ROOFTOP SOLAR PV

Benefits:

- Individual households and businesses get
zero-carbon, free electricity

- Easy to install, with limited disruption to
you and village life

- Some schemes still offer free installation

. |

Challenges:
- Not all buildings will be suitable

- Lower financial returns now that the feed-
in tariff scheme is closed

- Bigger visual impact on the village

ADD A STICKER TO SHOW YOUR SUPPORT FOR THIS OPTION

Renewable energy projects in Thwing & Octon
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RENEWABLY-POWERED LAMPPOS

Benefits:

- Reduce running costs for street lighting in
the parish

- Power streetlighting with zero-carbon
electricity

- Extend streellight lifespan

- Option to add more streetlamps and ‘
improve light levels in the parish [ —

Challenges: .

- Multiple varieties of streetlamps in the
parish

- Need to work with local District Council to
progress

ADD A STICKER TO SHOW YOUR SUPPORT FOR THIS OPTION

Renewable energy projects in Thwing & Octon
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RECOMMENDATIONS FOR YOUR

Benefits:

- Information packs covering a range of
options for how to decarbonise your
home

- Indicate potential suitable funding
streams to support you

- Access wider support e.g. the Green
Homes Grant

Challenges:

- Relies on each household and business to
make changes

- Lower total carbon savings

- likely to need to install and/or buy new
equipment yourself

ADD A STICKER TO SHOW YOUR SUPPORT FOR THIS OPTION

Renewable energy projects in Thwing & Octon
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APPENDIX F: PRESS RELEASE

The press release used to infroduce the scheme and highlight that the Parish Council had won an
RCEF grant to conduct the study.

THWING AND OCTON PARISH COUNCIL WIN GRANT FOR
RENEWABLE ENERGY

The Parish Council has acted proactively to prepare for the coming
ban on fuels such as oil and wood.

Thwing and Octon Parish Council have won a first Rural Community Energy Fund
(RCEF) grant to develop a feasibility study to implement renewable energy sources
which will benefit the enfire community across both villages.

After a successful collaboration that won them the RCEF grant, the Parish Council
chose Avieco, an environmental consultancy, fo carry out the feasibility study and
support them in the planning and management aspects of the project.

The study will evaluate renewable energy options for power generation, home heating
and street lighting, and wil consider both centralised options - such as solar PV plants
and district heating networks, and individual options — such as rooftop solar PV panels,
solar thermal panels and heat pumps.

Thwing and Octon Parish Council have aligned themselves with a growing number of
forward-thinking Local Authorities that are choosing to switch to renewable energy
and decarbonise their power and heat sources. The move to renewable energy will
allow them tfo protect the community from future price volatility on electricity whilst
conftributing fo the UK's carbon emission reduction targets.

This Project is supported by the BEIS funded Rural Community Energy Fund which is
managed by the North East Yorkshire and Humber Energy Hub and administered by
Tees Vdlley Combined Authority

About Avieco: Avieco is a market-leading sustainability and environmental
consultancy based in London, supporting organisations worldwide to lessen their
impacts on the environment and making sustainability part of their growth strategy.

To know more about the project, access www.thwing-octon-renewables.co.uk
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RESIDENT SURVEY

APPENDIX G
RESULTS

The resident’s survey responses compiled intfo a spreadsheet — the dataset of responses to the survey

is held by the Parish Council.
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APPENDIX H: RESIDENT SURVEY
ANALYSIS

The outline data analysis of the Thwing and Octon resident survey responses.

Primary domestic heating type
Dom/farm/business  Domestic

> 4

Row Labels - Count of Primary heating
5

Electricity
LPG

Qil

Wood, coal
(blank)
Grand Total

Costs

Electricity

Heating

Total domestic electricity (£)

Total domestic heating (£)
Average spend onwood/coal (£)

Farm individual
Electricity costs
Heat costs (o)

Carbon emissions
Domestic

Electricity for power
Heating

Farm individual

Electricity for power
Heating
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7
13
3

28

926
1,560
81,483
137,314
310

oM M M oHh

699
1,254

farEar]

99 1CO2e
3751C0O2%

1.4 1CO2e
581CO2%
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Primary domestic heating type

u Electricity
PG

il
% Wood, coal

= (blank)

Average household electricity vs heating

costs (domestic)

& Electricity

% Heating

Total carbon emissions split by end-use

(domestic)

8 Electricity
for power

= Heating
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APPENDIX I: CORRESPONDENCE WITH
ERYC

Correspondence with the Principal Planning Policy Officer at East Riding of Yorkshire Council.

Hi Helen

Stephen has passed on your email to me in the Forward Planning team as we are working on a
review of the existing Local Plan.

As you note, the current Local Plan reflects the Government's Ministerial Statement but does not
currently identify suitable areas for wind development. Since adoption we have prepared an update
to our Landscape Character Assessment which can be viewed at the address below (see heading
"Landscape Character assessment Update 2018). It incorporates a wind turbine sensitivity and
capacity study.
https://www.eastriding.gov.uk/planning-permission-and-building-control/planning-policy-
and-the-local-plan/landscape-character-assessment/

The conclusions of the Update were reflected in a 'Options Document' which represented the first
formal stage of the Local Plan Review. This document is available to view at the address below.
Page 25 of the document sets out the issue and evidence and provided a map showing the spatial
conclusions of the Update. The Options we presented were based on these.
https://www.eastriding.gov.uk/planning-permission-and-building-control/planning-policy-

and-the-local-plan/east-riding-local-plan-review/

Following consultation, the Council reported on a way forward for a number of the issues set out in
the Options Document. The Council resolved to consider developing a policy that would identify the
defined 'area of search’ and 'area of potential constraint' as being suitable areas for wind energy
development (see paragraph 2.32 of the attached file).

Thwing & Octon is located in the "area of significant constraint” according to the LCA Update, which
is not likely to be identified as a suitable area through the emerging policy. On that basis, paragraph
154b of the NPPF would need to be considered when looking at proposals outside of the identified
areas.

Hope this information helps to guide the Parish Council. If you require any further information,
please do not hesitate to contact me.

Kind regards

Owen

Owen Robinson

Principal Planning Policy Officer

Tel: (01482) 391739

Web: www.eastriding.gov.uk

Twitter: www.twitter.com/East Riding
Facebook: www.facebook.com/eastridingCouncil

EAST RIDING

OF YORKSMHIRE COUNCIL

Your East Riding... where everyone matters
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APPENDIX J: FINANCIAL INPUTS

Financial inputs from industry standards, supplier quotes from other project work, and connection
costs sourced from Northern Powergrid used to quantify the business case.

Input Value Source/notes

CAPITAL COSTS

Heat

ASHP systems £500 / kW AECOM/CIBSE

Horizontal GSHP systems £875 / kW GSHP Association typical figures
Power

Ground-mounted Solar PV systems | £1.250 / kWp Solar Trade Association typical figures
Rooftop Solar PV systems £1.400 / kWp Solar Trade Association typical figures

Distribution network operator
connection fees

£10,050 - 227,670 MNorthern Powergrid; indicative costs
(range from 3.68 to >1,000 kWp)

Horizontal axis wind furbine (per
single 0.75 kW unit)

£1,685 Leading Edge model (LE-600)

Street lighting system

£1.275- 1,870/ light | Prolectric Ltd

@ Avieco Lid

Street lighting maintenance costs £4 [ year Annudlised cost of replacing LEDs at

end of life
£54 [edr Annuc:llsec.:i cost of replacing battery

at end of life

Street lighting savings £876 [ year Annual cost to Thwing & Octon Parish
Council for East Riding of Yorkshire
Council's maintenance of current
streetlamps and power supply
(reported by Thwing & Octon Parish
Council).

OPERATIONAL COSTS

Maintenance (ASHP/GSHP) £20 / kW Supplier quote (Avieco database)

Maintenance (rooftop solar PV) £6.10 / kW Supplier quote (Avieco database)

Maintenance (ground-mounted £1.48 [ kW Supplier quote (Avieco database)

solar PV)

Street lighting maintenance £58 /yr Prolectric Ltd

ENERGY SAVINGS

Cost of electricity 13.92 p/kWh Northern Powergrid average (2020}

74 Avieco Ltd
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ENERGY REVENUES

Export tariff 5.5 p/kWh Ofgem

OTHER ASSUMPTIONS

Private wire costs (soft dig) 20 £/m Lightsource figures
Private wire costs (hard dig) 190 £/m Lightsource figures

Study period

25 yrs (heat)

30 yrs (power)

Standard; coincides with financial
incentive eligibility

Inflation rate 2% Standard
Discount rate 10% Standard; applied to NPV cdlculations
ASHP CoP 2.68 Coefficient of perfformance
GSHP CoP 3.10 Coefficient of perfformance
Carbon conversion factors (kgCO2e/kWh)
UK electricity (scope 2 + 0.25319
fransmission)
Heating oil 0.24666
PG 0.21448 Dt
Codl 0.34462
Wood logs 0.01545
75 Avieco Ltd
3rd Floor, 105-107 Famingdon Road
London, EC1R 3BU
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APPENDIX K: SUPPLIER SEARCH TOOL

An example of how fo use the Green Homes Grant MCS certified, TrustMark registered search tool.

https:/ /www.simpleenergyadvice.org.uk/installer-search

YO25 Alr source heat pump v
R It Enter your postcode Enter the technology you want to install
esulits
. siyian
Map Satellite roth_ Staithes : :
P R Guisbarough
ﬁ My Renewables Ltd ) . Wity
q B miles = Rr:!;I'I\:_
brrend Narth York 'Eg o
Moors
Tel 07731977296 National Park
Monhalleman
DETAILS s North Riding .
FRE Kirkbymootaide Q‘umsl Paik 3fagf°.uﬂh
i, Helimisley PickRring Egetflald
. Thissk [ni70]
Masham &v B,
01 Hur |:'Il'|'1l]¥
22 i Howardiar ..
ﬁ IWE Services Ltd I%e{%am sl Easingword HIlIS AGNE “"’Q o
Q e Boroughbndoe * Aridlingtan
6.3 miles o fu1e]
e | \ Oiiffield g BRI
Tel 01844 710 641 srrogate 9
York Q
DETAILS il Focklindton gy Hoimses
o Market
Weighton Bavarlay
derd ik v Seloy f
4. Barry Clark Plumbing & et juisa] rm i Wit
£) Heati ng Limited e Gace i %
Wakediald Portefract m Bartonmon-Humber ‘%q} =
10.9 miles field m ﬁ\
° = m - £ Imrringham -
Scunthorpa
Tel: 01262 488 475 [rvea | e
Barnsley Briag Gr.lw..shl,r
Wath ipon  DONCaster 1113} B +
BETAILS Dearme Finningley
Bl m m [ 215
Find cerlified suppliers near you here
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APPENDIX L: INDICATIVE SOLAR PV
CONNECTION COSTS

An example of indicative solar PV system connection costs provided by Northern Powergrid.

CALCULATE AN INDICATIVE PRICE

Py YO D) Dy DD =t haned on % - o NOT SURE?
Contact an expert for agvice
[i B ﬁ.
] Ma Iin Horane “ap A 1] -
o GENLRATION EXPORT !
<1000xw <8mw
I FOEW Bet FORW and T DOOKW A g Y ang 1\
CONNECTIONS
vl Ccostls sstanne thatl v Con Ls I il k { Our rwd vk gnd Bhial Calrie vl Do rorang o s 1m Mool
- y. e | ¥ 2{) melre ek
. (| i ' STH 1 minor read
o INDICATIVE ESTIMATE: £10,.050
INDICATIVE TIMESCALE: 12 WEEKS
e res ) i hyr o , phe ity ol W tath
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