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Executive summary

The Tanygrisiau Community heat project is a partnership project funded by the Welsh Government
Energy Service to undertake a feasibility assessment of a community heat project in Tanygrisiau.
Tanygrisiau is a village with a population of around 350people, within Blaenau Ffestiniog in the upper
end of the Vale of Ffestiniog in the county of Gwynedd, north-west Wales.

Ynni Cymunedol Twrog has commissioned the work by Prospus as one of the partners in the Tanygrisiau
project. The feasibility assessment is intended to build on the work undertaken by others including by
Carbon Zero (Ground and Water-Source Heating. Technical and Financial Feasibility Study, Sept23) and
the findings of the Tanygrisiau District Energy Network Feasibility Study completed in (2021).

The heat load was based on the energy load for the target registered social landlord owned (RSL)
property clusters within the village, based on available Energy Performance Certificate (EPC) data, and
energy data supplied by Rehau, with regards to their factory in Tanygrisiau.

The EPC’s for the 44 RSL properties in the Hagan Deg area were analysed. 39% of the properties
achieved an EPC ‘C’ rating, 32% am EPC ‘D’ rating, 25% an EPC ‘E’ rating and 4% an ‘F’ rating. All
properties had double glazing and 80% had more then 200mm of roof insulation (or a property above).
However, 32% of the properties had limited certainty on wall insulation and 73% had solid floors,
offering opportunity for retrofit works focused on the 29% of properties with an EPC rating of E or F.

The majority of properties relied on electric heating and domestic hot water, creating a significant
opportunity to reduce energy costs for RSL tenants in the village through a heat pump-based
community heat network.

The feasibility study considered two core scenarios for the community heat network: i) an ambient heat
network based on a closed loop borehole array; and ii) a medium temperature heat network powered
by a central water source heat pump, sourcing heat from the outflow of the hydroelectric reservoir in
Tanygrisiau. The conceptual design for the community wide heat network was developed by the project
team, accounting for input from key project stakeholders and material factors that are likely to impact
the scheme, including cost and development risks.

The analysis concluded that the medium temperature network offered material advantages to the
ambient solution, including its likely development budget cost range of between £1.55M and £2.3M
compared to £2.92 and £6.1M for the ambient network for the first phase of the work.

The analysis identified likely phasing for the scheme developing, focusing in the first phase those
properties that are likely to offer the easiest development pipeline, including the Rehau facility,
targeted clusters for RSL properties and the local primary school.

The conceptual design also identified a central Energy Centre hub-based location to facilitate the
subsequent phased development of a series of ‘spoke like’ heat networks emerging from the central
energy centre. This approach is supported by the initial findings from the Carbon Zero works, which
indicated that a 1MW water source heat pump could be supplied on a ‘plug-in-and-play’ basis within a
40ft shipping container. On this basis, each development phase would naturally target in the region of
1MW of heat load, which would be supported by a 40ft shipping container-based heat pump. The
analysis has identified a location for the energy centre at the centre of the scheme that could
accommodate 4 x 40ft shipping containers, or ~4MW of heat pump capacity.

The report concluded with a number of recommended next steps for the project to progress it to the
next stage.
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Background

The Tanygrisiau Community heat project is a partnership project funded by the Welsh Government
Energy Service to undertake a feasibility assessment of a community heat project in Tanygrisiau.

Tanygrisiau is a village with a population of around 350people, within Blaenau Ffestiniog in the upper
end of the Vale of Ffestiniog in the county of Gwynedd, north-west Wales.

Ynni Cymunedol Twrog has commissioned the work by Prospus as one of the partners in the Tanygrisiau
project.

The feasibility assessment builds on the work undertaken by others, including Carbon Zero (Ground and
Water-Source Heating. Technical and Financial Feasibility Study, Sept23) and the Tanygrisiau District
Energy Network Feasibility Study completed in (2021), and considers the key issues, opportunities and
challenges associated with developing \ community heat network in Tanygrisiau.

Project scope

The scope of works for the feasibility work undertaken by Prospus can be summarised as follows.

° Review the outputs of the work undertaken by others to help shape the project. This work
includes:

a. The findings of the review of heat sources for the project undertaken by Carbon Zero; and
b. The findings of the Tanygrisiau District Energy Network Feasibility Study (2021).

° Develop a conceptual layout for a community owned heat network in Tanygrisiau using the
optimal heat source for the project to serve clusters of Target properties owned by Registered
Social Landlords (RSL’s) in the community and the Rehau facility.

° Undertake a high-level assessment on the Target properties to estimate the likely heat load
requirements for these properties based on the available EPC data for the Target properties.

° Estimate energy savings that could be achieved through a programme of fabric efficiency
retrofit works.

° Estimate a budget cost range for the heat network based on the conceptual layout outputs
from the project and review this against the benefits of a more localised ambient heat source
solution for the Target properties.

. Develop a summary report for the work and set out the recommendations for the next phase of
works.

The scope did not consider the opportunity to access lower cost, lower carbon locally generated
renewable energy, though we understand that this opportunity is being considered separately.



Target RSL properties.

The Tanygrisiau District Energy Network Feasibility Study, Sustainable Energy (2021) (TDEN) Feasibility
Study identified the existing Registered Social Landlord’s (RSL) properties within Tanygrisiau as set out

in Fig 1 below, managed by Adra and Grwp Cynefin Housing.
Figl: Target RSL properties.
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Figure 2: Potential customers
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These properties fall within two natural clusters that could be well served by a community owned heat

network, at Hafan Deg and the Village Centre, as marked on Fig 2 below.



Fig 2: Target clusters within Tanygrisiau
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Energy load analysis

RSL Energy Performance Data

Energy Performance Certificate (EPC) data for the target RSL properties in the Hafan Deg cluster was
sourced and analysed.

There are a total of 44 RSL properties in Hafan Deg, comprising a mix of Flats (44), Bungalows(3) and
Houses (19).

EPC performance varied between F and C, with most properties achieving a ‘C’ rating (39%), 32% a ‘D’
rating, 25% an ‘E’ rating and 4% an ‘F’ rating.

Fig 3: EPC performance for the RSL properties at Hafan Deg

Hafan Deg: EPC performance

The majority of the properties were constructed between 1972 and 1982, though 2 were built between
1967 and 1975 and the remainder have been constructed since 1983, or there was no data available, as
detailed below.

Fig 4: Construction Era for the RSL properties at Hafan Deg
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The properties range between 54m? and 106m? in size and have an average size of 71m?.

No properties have mains gas, the majority (38) are heated by electric storage heaters, 5 have solid fuel
stoves (Coal) and 1 is heated by an LPG boiler.

38 properties use off-peak electric immersion heaters to heat the domestic hot water, 1 uses standard
tariff electricity for immersion heating and one uses its coal stove to heat its water.

All the properties have double glazing and roof insulation levels are generally good. Though 2
properties have no recorded details for roof insulation and 7 properties have less than 200mm of roof
insulation.

Fig 5: Roof insulation for the RSL properties at Hafan Deg
Roof insulation

ANOTHER DWELLING ABOVE
NO INSULATION DETAILLS
300MM+ OF INSULATION
200 - 300MM INSULATION

LESS THAN 200MM INSULATION

The majority of the properties have cavity walls and external insulation (21), or filled cavity walls (9),
though 6 have partial cavity wall insulation and 8 have assumed cavity wall insulation from
construction.
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Fig 6: External wall insulation for the RSL properties at Hafan Deg
Wall insulation
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CAVITY WALL, WITH EXTERNAL INSULATION

Jrey

32 properties have solid floors with no insulation assumed. 2 have partial insulation assumed and 10
have other properties beneath them, as illustrated in Fig 7.

Floor insulation therefore represents one of the largest likely retrofit opportunities to reduce heat loss
across the properties with Hafan Deg.

Fig 7: Ground floor Insulation for the RSL properties at Hafan Deg

Floor Insulation

(OTHER PREMISES BELOW)

SOLID, LIMITED INSULATION (ASSUMED)

SOLID, NO INSULATION (ASSUMED)

Overall, the EPC’s for the RSL properties within Hafan Deg suggest the potential to reduce total energy
consumption by ~20%.
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Energy Performance summary

As the majority of properties rely on electric space and water heating, it is likely that the tenants could
make significant financial savings if the RSL switched the properties onto a heat network.

The general level of insulation (roof/window and walls) was reasonable in most properties, but there
are opportunities to improve roof and wall insulation in some properties. All ground floor properties
are assumed to have uninsulated solid floors, which would benefit from retrofit insulation measures.

Overall, the EPC’s for the RSL properties within Hafan Deg suggest the potential to reduce total energy
consumption by ~20%.

Rehau Facility Energy Load
A project team call was held on the 10" August with Steve Richmond of Rehau.
On the call the following heating estimates were provided for the Rehau site:

e The site has multiple boilers with a total annual electrical consumption of ~3.2MWh heat.
o 4-5x 250kW - 280kW boilers, with an estimated peak load of ~900kWp.

e The site has a total annual electrical load of ~18MWh electricity.

e Underfloor heating in the offices, convection heating and radiators in the factory

e Energy load is 24hrs a day, 7 days a week, but does drop off in the summer.

12



Conceptual design
The conceptual was developed iteratively over the course of the project.

The key influencing factors impacting the conceptual design findings include:

e The potential anchor base (enabling) load of 900kW from the Rehau facility.

e Defined clusters of RSL properties within Tanygrisiau (within Hafan Deg and the Village Centre).

e Potential benefits of extracting water from below the hydro scheme, in terms of regulated
water flow rates and potentially increased water temperatures resulting from the hydro
scheme.

e Connecting land owned by the Local Authority (as detailed below).

The Conceptual design assessment considered two high level scenarios:

A. Ambient borehole cluster networks extending to Rehau facility and RSL’s at Hafan Deg.
B. A community wide medium temperature heat network extending to Rehau facility, RSL’s at
Hafan Deg & the Village Centre and the primary school.

Local authority land ownership

Based on the TDEN Feasibility study, the feasibility study notes the location of blocks of land owned by
the Local council within Tanygrisiau, which are set out in Fig 8 in ‘blue’

Fig 8: Land within the ownership of the Local Council

Source: Tanygrisiau District
Energy Network Feasibility
Study, Sustainable Energy
(2021).

C.

0 100 200m
_—
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Assumed peak heat loads

A desktop review was undertaken to assess the number of properties in the identified target zones in
order to establish the possible heat loads and heat network sizing.

The project team assumed a phased development programme, with the focus in phase 1 on the Rehau
Facility and a percentage of the RSL properties in Hafan Deg, the primary school and some RSL
properties in the Village Centre.

Phase 2 could then expand this using the existing heat network developed for the Zones 1 — 3 (as set
out in the plans below) and an extension heat network spoke for the proposed zone 4 within the Village
Centre.

The phase 1 heat network pipe has been indicatively sized to ensure that it can accommodate the
phase 2 properties in Zones 1 — 3. Zone 4 would be a separate heat network, that would not naturally
utilise the initial heat network infrastructure as it would be added as a spoke to the system in due
course.

This phased, spoke based approach offers some flexibility to ensure the optimal design configuration
for a phased delivery approach. That is, the number of properties connected in phase 1 and phase 2
could be varied to ensure the optimal heat pump size for each phase can be procured. It also allows the
designers to avoid having to design in and fund significant ‘redundant network capacity’ in the early
phases of the project.

The assumed phased heat loads are set out in more detail in the Fig 9 below.

Fig 9: Assumed heat loads target properties

Community low carbon heat network for Tanygrisiau - zonal heat loads

Phase 1 (No. | Phase 2 (No. |Average load / property | Phase 1 heat | Phase 2 heat | Total heat

properties) properties) (kW) load (kW) load (kW) [load (Kw)
Hafan Deg - Zone 1 22 33 6 132 198 330
Rehau facility 1 900 900 0 900
Village Centre - Zone 2 33 6 0 198 198
Village Centre - Zone 3 4 11 6 24 66 90
School 1 100 100 0 100
Village Centre - Zone 4 0 35 6 0 210 210
Phased heat load 1156 672
Total heat load 1,828

The analysis has assumed an average peak heat load of 6kW for the target RSL properties. This is based
on a high-level assessment of the likely average property heating needs accounting for the range of
property sizes, ages and EPC performance rating. However, this is an estimate and a recommendation
for the next stage of works would be to undertake detailed energy modelling on a reasonable number
of properties within the target clusters.
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Ambient networks extending to Rehau facility and RSL’s at Hafan Deg.

Prospus notes that the Carbon Zero report has assumed a heat capacity for a 200m borehole to be in
the region of 4.2kW/borehole. On the basis that this has not been tested with local trial boreholes and
thermally tested, for the purpose of this desk top feasibility assessment, Prospus has assumed a
possible heat capacity range per 200m borehole of 4kW to 6KW. Based on the identified phase 1 heat
load (1,156kW) (Fig 9), this would create a total requirement for between 193 and 289, 200m deep
boreholes in total.

If the project team wish to consider the ambient closed loop borehole option in greater detail, we
would recommend that several test boreholes are drilled within the village to better understand drilling
risks and constraints, and to confirm the heat capacity of the local geology. This would enable the likely
cost range to be significantly reduced. It is also possible that the detailed design stage could further
reduce these peak numbers based on space heating diversity, but at this stage the following cost
assumptions are based on this possible range.

It is proposed that in this scenario the boreholes are placed as close to the heat load as possible to
minimise the costs of installing the heat network between the borehole array and the heat pumps and
the heat losses and pipe size requirements from the ambient pipe network. Figure D6 and D8 of the
Carbon Zero report illustrate the concept proposed for the Hafan Deg site.

The following costs have been developed based on our experience of quotes received for boreholes and
associated infrastructure costs for similar projects deploying ambient loop systems. The Rehau Heat
pump has been based on the findings of the Carbon Zero report.

Budget costs — Ambient loop clusters

Fig 10: Assumed costs for ambient heat system

Budget cost summary - Tanygrisiau Community heat project feasibility study
Lower Upper Notes

Containerised heat pump for Rehau facility (£) £850,000| £1,000,000 1
Heat pumps for RSL properties phase 1 (£) £156,000 £182,000 2
Heat pumps for primary school £) £80,000 £120,000 3
Infrastructure costs (boreholes/pipework/manifolds etc) £2,316,000| £4,335,000 4
Contingency (%) 10% 15% 5
Contingency (£) £340,200 £845,550
Prelims (%) 7% 14% 5
Prelims (£) £261,954]  £907,557
Total budget cost £2,918,154| £6,088,107

Notes

1 - Carbon Zero for IMW containerised heat pump

2 -Assumes a price range of £6k -£8k/domestic heat pump.
3 -Assumed

4 - Assumed based on a heat capacity range of 4kW - 6kW/200m borehole and a instal cost of
£12k - £15k/borehole, including associated infrastructure based on costs witnessed for other

projects
5 - Assumed
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The total estimated budget costs for the project are set out above but indicate a likely cost range of
between £2.76M and £5.52M to deliver the ambient heat network for Tanygrisiau. This assumes a peak
heat capacity range of 4kW to 6kW per installed 200m borehole. This is an estimate and accounts for
the figures supplied by the Carbon Zero report, but if the ambient heat network is to be considered
further, we would recommend that several trial boreholes are installed and thermally tested to confirm
this figure locally. The cost per borehole assumes the wider costs associated with the installation of the
borehole beyond the typical drilling cost of £40-£50/m for the borehole itself, including for example the
cost of the flow and return pipework within the borehole, the surface based connecting pipework and
manifolds and glycol.

The heat pump costs allowance assumes for the heat pump and domestic hot water storage, but not
the wider retrofit pipework/radiator/system control retrofit works within the property, which could
extend to £10k - £14k/property.

A community wide medium temperature network extending to Rehau facility, RSL’s at
Hafan Deg & the Village Centre and the primary school.

The second scenario considered a community wide heat network covering the Rehau facility and the
core RSL clusters within Tanygrisiau (Deg and the Village Centre) as well as the Primary School.

The Carbon Zero analysis found elevated water temperatures on the hydro outflow water, by
comparison to the water temperatures found in the stream that runs past Hafan Deg. Whilst only
limited summertime data was available, the findings suggest that the hydro scheme increased local
water temperatures by approximately 4°C. Should this be replicated year-round there would be a
Coefficient of Performance (CoP) or efficiency benefit in locating the water source heat pump so that it
could take advantage of this increased water temperature.

Further details can be found on the chart below.

Fig 11: Measured River water temperatures Tanygrisiau (Carbon Zero report)
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i Temperatures from
e ~ the Reservoir
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‘ pump abstraction to
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PROJECT: Tanygrisaiu Community heat project [23/123-Tanygrisaiu Community heat project

WK DIOSEASCOLK ISSUING ORGANISATION:

The Cartisie Office Prospus Group Ltd
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A review of land owned by the Local Council identified significant opportunity to develop a community
heat network on Council owned land, limiting the costs of the heat network, by keeping the network
out of paved roads/pavements, and the risks associated with the project in terms of negotiating third
party land rights. Further details of the Council owned land are shown on the following plan.

Whilst this does not cover all the required land, it does extend to a significant % of the potential heat
network requirements. The feasibility study has assumed a conceptual design that seeks to minimise
the extent of heat network: the total length of the heat network; the heat network within the public

highway or on third party land.

The conceptual design that has evolved from these design inputs is set out on the following plan.

Fig 12: Land within the ownership of the Local Council, that could support a community heat network

Energy Center

Zone One

Potential Phased Expansion Zone Two, Using Existing Main Heat Network
Zone Thise

Potential Zone 4

Zone 4 Pipe line potential expansion

indicative Zone Three House Connection

indicative Zone One House Connection

Alternative pive line

Core Pipe Line

Bi111i00008

Council Owned
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Fig 13: Proposed conceptual design for community owned heat network

I Energy Centor
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3 Potential Zone 4
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w— Alternative pipe line

e Core Pipe Line

Further detail can be found in Appendix One.
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Budget costs for medium temperature heat network

Analysis of the route identified the following indicative pipe lengths for the conceptual design.

Figl4: Indicative trench length data from concept design

Medium temp heat network Estimated distance in soft Estimated distance

ground (m) under the Highway
(m)

Main network 508 378

Alternative network route 168 88

Property Connection - Zone One 0 249

(Hafan Deg)

Property Connection - Zone Three 0 25

Zone Two (Village Centre 2)

Potential Zone 4 heat network — 53 424

Expansion potential

Note: The distances note the trench distance, i.e. single pipe in one direction.

Rehau, insulated heat network pipe

A budget price for the heat network price was provided based on the conceptual design by Rehau. This
was supplied on the following assumptions:

@)

o O

o O O O O

The pipe sizing has been completed on a 65°C/35°C flow and return temperature.
o This may change depending on the heat pump specified / designed and any change
would potentially have an impact on the pipe sizing.
The largest pipe coming out of the energy centre / heat pumps is 125mm which comes in a coil,
reducing the total number of joints in the trench.
The pipe route has been estimated based on the indicative conceptual design.
Detailed designs would be required to accurately price the work.
Pipe sizes will need to be assessed once the properties and respective heat losses are
confirmed.
Load per dwelling: 6kW + 15% margin
Load for REHAU Factory: 900kW
Diversity=1.
No wall seals added for the building entry as there are no exact entries mentioned.
Future extension below ground, wet pipe end caps, threaded fitting caps (not in a chamber or
valve pit included)
No extras for the river crossings, could be added if required in future.
25mm house connections no elbows, pipe bending assumed to be possible instead of lead in
bends or elbows.

Further details of the Rehau costs can be found in Appendix Two.

Civil costs

Civil contractors were approached to provide budget costs for the civils works associated with the
trenching, installation, backfill and making good costs associated with the heat pipe network, but no
response was received.
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In the absence of a response from civils contractors with local experience, Prospus has assumed
indicative costs based on cost data from other projects. These costs have then been tested against the
costs supplied for the budget quote to install a gas mains extension in Tanygrisiau.

Heat pump

Based on the Carbon Zero report, an budget cost for a 1MW, containerised heat pump of £0.75M to
£1.0M has been assumed.

This is based on a single 40ft shipping container, which would include the container cost, but not the
ancillary costs (ancillary engineering costs, access, grid connection, etc).

Proposed energy centre (heat pump location).

The feasibility study has assessed various options to locate the energy centre (containerised heat
pump) but has focused on sites that add value to the scheme, with regards to the following points.

e Are within the ownership of the Local Council -reducing the requirement to negotiate with third
party landowners.

e Benefit from the elevated outflow water temperatures from the hydro scheme — improving the
efficiency of the water source heat pump.

e Minimise the total length of the heat network, both for the first phase and future expansion
options — reducing the capital cost of the scheme.

e Limit the requirements to place heat network pipes in the public highway or third-party land —
reducing the cost and risks associated with developing the heat network.

Whilst various sites were considered, the desktop investigation concluded that the optimal site for
adding value to the scheme was on the Council owned land to the south of the primary school, as
illustrated on the following plan. This site: is located on Council owned land; has direct access to the
outflow water from the hydro scheme; minimises the length of the heat network; and minimises the
requirement to either place pipe work in the public highway or negotiate with third party landowners.

If required as a result of heat flow constraints for the hydro outflow stream, the site could also access
the adjacent stream to help mitigate such constraints.
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Fig 15: Proposed energy centre location
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The identified site is based detailed above. This is marked on the plan as the size of 4x40ft shipping

containers (1MW each), ultimately capable of accommodating up to 4MW of heat load on site,
potentially over 4 different phases.

The notable challenge of this site is that it is on the edge of the flood zone as detailed on the plan
below.
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Issues and constraints

Fig16: Flood zone areas in the vicinity of the proposed energy centre
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A detailed flood risk assessment would be required, including a local topographic survey and
engineering assessment to accurately understand the levels within the area, and the nature and extent
of any future flood water. However, the available data suggests that it should be possible to locate the
energy centre on a raised platform in this location at a height above any forecast future flood level.

Safe access to and from the site could be retained through raised pathways, even when there is surface
water flooding in the area.

The installation of the energy centre in this location would not impact local amenities (school playing
field / playpark), has good access to the outflow river from the hydro scheme, has good access to the
local electrical grid (overhead lines), and is well located in the village to offer the central hub, for a
future spoke based heat network in the village.

Energy capacity from water source

Whilst the Carbon Zero report does indicate that up to 4MW of heat could be available from the water
source by the energy centre, the report also highlights the following possible constraints relating to the
available energy.

e ‘If outflow temperature falls significantly below 4°C, then the system will need to be backed up
by another source

e [foutflow temperature falls below 3°C, then the system should not be operated

e [friver flow rate is very low and temperature is very low at the same time, then the WSHP will
require backup from another source.’

In line with the Carbon Zero recommendations, we would also recommend that further data is obtained
on flow rates and water temperatures over the peak heating season. As part of this process , we would
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recommend that this data is captured on both streams that pass the proposed energy centre location,
as the combined water flow from both streams may mitigate constraints.

Fig 17: Total estimated budget costs for project

Budget cost summary - Tanygrisiau Community heat project feasibility study
Lower Upper Notes

Containerised heat pump (£) £725,000| £1,000,000 1
Pipes, plant & engineering costs (% of heat pump costs) 15.00% 20.00% 2
Misc (Access, security, data, civils etc) £108,750 £200,000 2
Electrical grid connection allowance £75,000 £125,000 2
Rehau insulated pipe for heat network £214,000 £214,000 3
Civils and trenching for heat network trenching in soft ground (m) 508 608 4
Civils and trenching for heat network trenching in paved ground (m) 652 752 4
Civils and trenching for heat network trenching in soft ground (£/m) £150 £200
Civils and trenching for heat network trenching in paved ground (£/m £250 £300
Civils - Budget cost £239,200 £347,200
Contingency (%) 10% 15% 2
Contingency (£) £136,195 £282,930
Prelims (%) 7% 14% 6
Prelims (£) £54,120 £116,218
Total budget cost £1,552,265| £2,285,348

Notes

1- Carbon Zero

2 - Assumed

3 - Rehau budget quote

4 - Measured plans with some allowance made for additional works.

5 - Local contractors were approached for budget indications on cost, but no cost were
provided. The figures are based on PGL's understanding of typical costs, which have been
tested against a quote shared with PGL for the Gas Mains Extension to Tanygrisiau, Blaenau
Ffestiniog, LL41 3SA (Wales and Western). The cost for which equated to ~£254/m.

6 - Assumed. Costs for Heat pump and pipework are not included in the prelims as these are
based on a delivered cost basis, and the grid costs, assuming this is completed by the DNO.

The total estimated budget costs for the project are set out above but indicate a likely cost range of
between £1.55M and £2.3M to deliver the community heat network for Tanygrisiau to supply heat to
the Rehau facility and the RSL properties identified with the village centre and Hafan Deg for the phase
1 works?.

! Note: Rehau has made provision for the phase 2 properties in though zones that would naturally be serviced by
the phase 1 heat network, to facilitate the future expansion of the scheme.
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Ambient cluster loop ‘versus’ medium temp heat network

A high-level comparison between the ambient loop clusters and the medium temperature heat network
(65°C/35°C flow and return temperatures) indicates that there are clear advantages in Tanygrisiau to
pursue investigations into a medium temperature community heat network, with central water sourced
heat pump, when accounting for the following findings from the feasibility study.

o The Rehau facility provide a material anchor base load of 900kW.

o The natural RSL property clusters (within Hafan Deg and the Village Centre) offer initial target
clusters, for a first phase of works.

o The local outflow from the hydro scheme offers benefits for the extract source for a water
source heat pump, including regulated flow rates and elevated water temperatures.

o The local council own extensive blocks of land in the area, that would support a community
owned heat network, reducing the requirement to develop the heat network within the public
highway (paved roads / pathways), reducing the likely build costs for the scheme.

o The feasibility study analysis has found that the medium temperature heat network is likely to
offer the lower cost, lower risk approach to delivering the heat network in Tanygrisiau, with a
budget cost range of £1.55M and £2.3M compared to £2.9 and £6.1M for the ambient network.
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Summary

The EPC's for the 44 RSL properties in the Hagan Deg area were analysed. Whilst the majority were EPC
Cor D, 29% of the RSL properties had an EPC rating of E or F. Notable opportunities for improving the
thermal performance of the building were identified. 73% of properties had solid floors with no
insulation and 32% of properties that had limited certainty on wall insulation.

The majority of properties relied on electric heating and domestic hot water, creating a significant
opportunity to reduce energy costs for RSL tenants in the village through a heat pump-based
community heat network.

The feasibility study considered two core scenarios for the community heat network: i) ambient heat
networks based on closed loop borehole arrays; and ii) a medium temperature heat network powered
by a central water source heat pump, sourcing heat from the outflow of the hydroelectric reservoir in
Tanygrisiau. The conceptual design for the community wide heat network was developed by the project
team, accounting for input from key project stakeholders and material factors that are likely to impact
the scheme, including cost and development risks.

The analysis concluded that the medium temperature network offered material advantages to the
ambient solution, including its likely development budget cost range of between £1.55M and £2.3M
compared to £2.92 and £6.1M for the ambient networks for the first phase of the work.

The analysis identified likely phasing for the scheme developing, focusing in the first phase those
properties that are likely to offer the easiest development pipeline, including the Rehau facility,
targeted clusters for RSL properties and the local primary school.

The conceptual design also identified a central Energy Centre hub-based location to facilitate the
subsequent phased development of a series of ‘spoke like’ heat networks emerging from the central
energy centre. This approach is supported by the initial findings from the Carbon Zero works, which
indicated that a 1MW water source heat pump could be supplied on a ‘plug-in-and-play’ basis within a
40ft shipping container. On this basis, each development phase would naturally target in the region of
1MW of heat load, which would be supported by a 40ft shipping container-based heat pump. The
analysis has identified a location for the energy centre at the centre of the scheme that could
accommodate 4 x 40ft shipping containers, or ~4AMW of heat pump capacity.

The report concluded with a number of recommended next steps for the project to progress it to the
next stage, which are set out below.
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Recommendations and next steps

The findings of the analysis undertaken as part of this feasibility study have identified a number of
recommendations for the next steps, as set out below.

e Heat source

o Assess water temperatures for the water temperature and flow rate for both streams
that pass the proposed energy centre location over the peak heating season. This will
help to inform the optimal design strategy for the system (including whether the design
is best utilising an open or closed system approach), as well as defining the extent to
which the heat source may be constrained through the peak heating season.

e Energy load assessment

o Quantify heat load requirements for the Rehau facility.

o Undertake property level energy survey on the RSL properties to better understand
peak heat and energy demand requirements for the properties. This should account for
the property fabric, property size, air tightness and local weather data.

e Retrofit opportunities

o Review roof insulation levels in the 2 properties for which there are no details held and
the 7 properties with less than 200mm to evaluate the opportunity to increase the level
of roof insulation.

o Review those properties with partial insulation or assumed cavity wall insulation to
establish the opportunity to improve the external wall insulation.

o Review opportunities to install a layer of insulation above the solid floors in all the
Hafan Deg RSL properties to reduce the estimated 15% - 20% of heat typically lost
through a solid floor.

e Local Council support

o The scheme will depend on the support of the Local Council in terms of the use of their
land for both the heat network and the proposed energy centre. Early discussions are
recommended with the Local Council to establish their support for the project.

e Land ownership and Third-party agreements

o Assess land ownership over the proposed heat network route and identify third party
landownership (not in the ownership of the local authority) and unregistered.

o Assess likely risks relating to this land ownership.

o Assess alternative options and likely impacts on cost.

o Assess the extent to which the heat network will have to be developed in the adopted
public highway.

o Engage with the Highway Authority to assess implications and the required consenting
process for works within the public highway.

e Offtake agreements
o Heads of Terms with Rehau

= The heat load identified at the Rehau facility, and the terms associated with
that supply will be central to determining the viability of the wider scheme, the
ability to raise the finance for the scheme, and the wider project risks that will
need to be managed and mitigated.

= As part of the next stage of the project the project team should seek to agree
non-legally binding ‘Heads of Terms’ to define the key parameters associated
with the eventual heat supply agreement.

= The heads of terms will allow the parties to explore in detail the likely
requirements and challenges associated with this supply relationship and the
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O

outstanding matters that will need to be resolved before progressing to
negotiate the detailed supply terms.

Heads of terms RSL’s

= The high-level terms of supply for the project to the RSL’s will need to be

agreed. This will need to deal with matters such as whether there is a standing
charge, or a minimum annual payment, how the heat is charged for, the nature
and details of the relationship between the heat supplier and heat off-taker,
the consumer protection requirements relating to the supply agreement, and
the role, if any for the RSL in this relationship.

e Consenting

O

The heat network will need planning consent. Any application to the local planning
authority would need to address likely planning impacts, which for the heat network
components are most likely to include: ecology, hydrology, archaeology, and traffic
management and construction impacts. The impacts are wider for the energy centre,
and in addition to the above considerations would also have to address the key impacts
of the energy centre, including notably the impacts on: visual, noise, transport and
flooding.
= The Energy centre works will require a topographic survey and a flood risk

assessment to establish the flood risks for the proposed site and the

opportunity to use local micro siting nd levelling to ensure that the energy

centre design mitigates future flood risks.
As part of the next stage of the project a planning consultant should be appointed to
advise of the wider planning strategy for the project, and the likely scope of works for
the planning application and the supporting works that would be required as part of a
planning application for the project.

e Technical constraints analysis

o The team should walk the route with a local engineering contractor to understand the
likely nature and extent of technical challenges associated with the works and agree
the scope of works required to resolve these challenges. Including for example the
strategy for highway and river crossings, what the options, constraints and engineering
challenges are.

e Costings

o Further details on the likely project costs will be required as part of the next stage of
the works, based on the emerging heat network design. Input from a cost consultant
with the relevant knowledge should be procured as part of this process.

e Grid
o Submit a budget quotations request to the DNO to establish costs and constraints

associated with the required electrical connection for the energy centre.
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Appendices
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Appendix One A: Conceptual Design Overview
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Appendix One B: Conceptual design zone 1 (Hafan Deg)
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Appendix One C: Conceptual design zones 2&3 (Village Centre)
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Appendix One D: Conceptual design zones 4 (Village Centre phased expansion opportunity)
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Appendix Two A: proposed Rehau pipe sizes to meet heat load
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Appendix Two B: proposed Rehau pipe sizes to meet heat load
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Appendix Three: proposed Rehau quote details

Quotation for Rauthermex Pipe

Mr Derek Mitchel
Prospus Group Lid.
1£-18 Hill Street
Edinburgh
Scotland

EHZ MZ

Project ref.: Tanygrisiau District Energy Network
Quote Ref No:  DH549575:00

Dear Derek

-
~REHAU

REHAU Ltd
Bimel Drive
Idam
Manchesier
M4 SBL

Phone: +44 (0} 1617 777400
Fax  +44 (0) 1617 777436

04 September 2023

Thank you for your recent enquiry, We have pleacure in providing the following quotation for the supply of the RAUTHERMEX

Pre-insulated Pipe system.

Flease note that the enclosed Quotation has been compleded on the basis of information provided by you. Please examine the enclosed

documents and chack whether the data and results comespand to your building proposal.

[Total value: £214,354.98]
The Quote includes the below:

RAUTHERMEX PIPE £175,260.74]
|Fittings £17,449 38|
A i £21,644.87|

The following attachments form part of this quotafion;
- Material Specificafion & trench details
P System Description & General Notes

Please note that the enclosed Quotation has been completed on the basic of informafion provided by you. Pleass examine the
enclozed documents and check whether the data and results corespond fo your bullding proposal

Validity of Quotation

Please note that the above price will be fixed for a period of 30 days from the date of quotafion and excludes VAT & will be
subject fo the current VAT at the date of dispatch. Standard REHAU Conditions of Sale apply; these are available on request or

via the website: www.rehau.com

Please enzure that quantities are checked prior to ordering, ac we are unable to accept te retum of any unused material

REHAU do not accept retumns of pre-insulated pipe under any circumstance.
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Piease Contct your Kocal sales office for Tools.

Installation
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