Pioneer Places Final Report

Braking Barriers to Bethesda and Blaenau becoming

Net Zero.

Introduction

This report outlines the findings of stage one of the Pioneer Places project
Braking Barriers to Bethesda and Blaenau becoming Net Zero. Led by
Gwynedd Council, together with Energy Local, who develop local energy
markets, and Community Energy Wales, which promotes community energy
across Wales. The project will work closely with two community partners,
Partneriaeth Ogwen and Cwmni Bro Ffestiniog, to:

Develop innovative business models to derisk the development of new
local energy markets and community heating markets linked to
renewables in the communities of Blaenau Ffestiniog and Bethesda in
North Wales. This work will attract public & private finance and benefit
local businesses and e-buses from local renewables and help to support
the innovative business models for community renewables and heat.
Develop a business plan to develop digital services using a smart data
platform powered by the Internet of Things (IoT) with the potential for a
Welsh-wide company to collect smart meter data.

Community engagement and sensitisation on the potential for new
renewables, particularly wind and map development of potential new
sites for renewable infrastructure.

Develop a plan to increase the capacity of local educational
establishments to develop local renewable projects.

Align to and build on your current activities
and experiences

This project is a collaboration between partners:

Gwynedd Council, who will provide steer and input

Energy Local (EL) provides regulatory, technical and economic
experience.

Community Energy Wales (CEW) provides policy and lobbying
experience.

Cwmni Cymunedol Bro Ffestiniog — a partnership of social enterprises in
the Blaenau Ffestiniog area.
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e Partneriaeth Ogwen - a social and economic development organisation
in Bethesda.

The two communities, Blaenau Ffestiniog and Bethesda, have already,
community electric vehicles (EVs), bike workshops and retrofitted energy
efficiency to community buildings. They have also engaged the community in
these projects with school visits to the hydro, developing community gardens
and organising tree planting.

Partneriaeth Ogwen has built community hydro and solar networks, including a
community share offer raising £459k and the first novel local energy market
was developed in Bethesda. They have used income from this to install more
solar on community buildings on a rent a roof basis. This has targeted
buildings with significant day time use. They bill the users of the buildings for
the solar power they use at a lower rate than standard electricity rate and
receive a FIT or SEG for anything exported. Income from the solar and hydro
also funds an ‘Energy Warden’ to support local people with basic energy.
Money is also set up for a local charity. Partneriaeth Ogwen still provides
admin services to Ynni Ogwen. Note that there is a market failure here in that
this model depends on there being sufficient demand in the building ‘behind
the meter’ to make the scheme viable as payments for export are insufficient
to make a scheme viable. Likewise without the FIT payments, new hydro is
unviable.

Ambition North Wales has assessed the new proposed hydro in Bethesda and
heating in Tanygrisiau. Gwynedd Council has also assessed decarbonising local
heating in Blaenau.

Both Bethesda and Blaenau have ‘energy wardens’ to give basic advice on
energy efficiency and to encourage uptake of grants for retrofit. In Blaenau
there has been extensive surveying in the past of heating types and housing
conditions. The Energy Warden in Blaenau has spent considerable time
building up trust with those in Tanygrisiau as many ‘economic development
plans’ have come and gone with little tangible impact. These have included
scatter gun approach to fitting solar under Arbed Am Byth and energy
efficiency under ECO and a proposed biomass district heating system under
Arbed. Therefore trust is essential to overcome a degree of cynicism. The
council has access to the EPCs for both areas to help establish the baseline.

The local training college provides courses in retrofit and green technologies
but there is a gap in providing whole house and whole community solutions.
Local companies miss out on large contracts.

The communities in both valleys can therefore see the benefits both
environmentally and financially. They want to continue this but the energy
market arrangements make much of this unviable without a new market
model. Both areas have severe fuel poverty and transport poverty (to reach
work and education). They wish to tackle developing low cost environmentally
friendly heat as well. Local businesses are supportive of the initiatives to date
in terms of expressing interesting in buying heat and power and also interested
in hosting solar on roof space.
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¢ Rehau in Blaenau has expressed interest in buying heat and power from
local resources to reduce cost and decarbonise.

e Bradite Paints in Bethesda have expressed interest in buying local hydro
and solar power to reduce cost and decarbonise.

e Zipworld in Bethesda have expressed interest in collaborating to build a
hydro plant.

e Builders merchant GL Jones have large roof space that could be used for
solar in Bethesda.

¢ Llechwedd Quarry in Blaenau wish to collaborate to build a local hydro.

However, progress against net-zero targets is held up by systemic finance and
capacity barriers. There is a low appetite for traditional financing of
community heat powered by local renewables and a local energy market in
deprived areas is seen as high risk due to high capital costs and the risk of
resident default on bills. Furthermore, there are perceptions of regulatory risk
for local businesses and manufacturers wishing to buy clean power via a local
market. This project therefore
¢ Plots a means to overcome these barriers with new financial models and
interaction with local and national governments and associated bodies to
reduce the perceived risks.
e Plans how transport, heat and renewable projects can be coordinated to
reduce costs and risk.
e Demonstrates the potential scale of the renewable resources that could
be developed.
¢ Reseraches how to develop the skills and training of the local workforce.
e Develops outline business plan of how to extract data from smartmeters
in a cost effective manner to support the above.

Detailed plan to unlock system barriers to
achieve net zero at scale

CESCo approach

In the past, developing heat, retrofit, power and transport has been carried out
separately. This results in each strand needing to be financially robust alone.
In working through the financial and technical barriers we identified in the
feasibility study, we have identified a different approach. The core of this is:

e We propose a Community Energy Service Company (CESCo) that
provides power, heat and transport services. This provides multiple
incomes and reduces the financial risks and retains as much revenue as
possible within the local economy by working as one entity.

e Local authorities and other government entities could take some of the
equity in the CESCo to provide financial credibility and income streams.
This will also help reduce the perceived regulatory and financial risk.

e Both communities have households in fuel poverty with poor credit
ratings. We have therefore explored:
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o innovative means to ensure income for heat such as providing a
basic level of heat for those with respiratory health conditions or
the elderly as a cost saving measure by avoiding hospital
admissions.

o Attach payments for the able to pay to council tax

o Area-wide approach to accessing grants for retrofit to achieve cost
savings and also ensure the most vulnerable are included.

e Explored financially viable means to access smart meter data for the
CESCo to optimise the system.

e Alongside this, the study into the skills and training required we
developed a plan to draw together local companies to be able to provide
a whole area solution collectively. This should build skills and confidence
to deliver work. Initial CESCo can form a pilot for how these
collaborations can work.

e The work on transport and renewable potential gives an estimate of the
scale of renewables and potential demand profile of charging for the two
pioneer locations to demonstrate this approach.

This approach will:

e Accelerate the development of local heat, power and transport.

¢ Ensure the most vulnerable are included.

e Bring together the financial strength of local authorities and government
organisations with the local knowledge and connections of local
organisations.

e Reduce costs and provide price stability for local businesses that will
strengthen the local economy and retain jobs.

e Derisk investment into community energy and therefore attract private
capital looking for long term returns.

Note that this extends on the work already carried out by Ynni Ogwen, rather
than just billing users for power used in a building with PV on the roof this is
extended to businesses, homes or EV charging at different locations locally.
Likewise it extends the services that Ynni Ogwen and Partneriaeth Ogwen can
provide.

As a CESCo only deals with generators and consumers on the LOCAL
distribution network it must be implemented as a LOCAL energy market much
like those arranged by Energy Local.

The CESCo Model - an introduction

The concept of an Energy Service Company or ESCo is not new. These entities
have been used around the world to provide a means of financing and
implementing low carbon energy and energy efficiency improvements.

At its heart an ESCo uses the savings made by implementing energy efficiency
measures and installing cheaper local energy generation to finance these same
improvements. Typically, an ESCo will invest in large campuses such as
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hospitals, university campuses, social housing blocks and take a 20 year view
on its investment.

The Blaenau and Bethesda Pioneer Places project is proposing that a
Community ESCo (CESCo) is be created that serves a specific geographic area
all of which is connected by the same local electricity distribution network.

The CESCo will take the form of a Social Enterprise and can re-invest any
profits for the social good such as reduction of energy bills for customers,
improvements to energy infrastructure to reduce energy usage and other
schemes designed to accelerate the uptake of low carbon energy.

In order to be both sustainable and replicable a CESCo needs to reduce
reliance on specific grants and provide a compelling investment opportunity for
private capital. However, a CESCo would not shun any grant or low cost
financing. One of the major tasks for a CESCo is to find and apply for any
available low-cost finance on behalf of the local community and its
stakeholders.

Although further work is required to inspect the legal, regulatory and financial
issues, initially it seems that a CIC structure would be best suited to mix social
goals and access to finance. As it would tightly define the social good
embodied in the CESCo and also allow payments to equity holders or partners
who provide investment capital.

The Four Pillars of a CESCo

Reduce - Improve homes and business premises to reduce the amount of
energy needed.

Generate - Identify and manage local low carbon energy generation sources.

Provide - Ensure all homes in the area get a stable source of heat, transport
and electricity for their needs irrespective of income or building type.

Invest - Plan, raise finance and manage the whole local system for the benefit
of the community over a 20 year lifespan.
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Generation - The Energy Pool

Domestic
Customers
| I l
PV T;Bakl\l;ﬁon Commercial
Customers
|
PV Installation —
300kW Local Energy Pool |
District Heat
Hydro Scheme Network
200kW
EV Charging
Network

Grid Connect
for Balancing

At the heart of a CESCo there is a local energy ‘pool’ that provides all the users
with energy. The CESCo’s mission is to maximise the use of that pool in the
local area, only importing or exporting energy when necessary.

The energy pool is made up of local, low carbon generation, the unit cost of
this energy is almost decoupled from national energy costs and the
international price of oil and gas.

A notional generation price is calculated from the capital costs of the
generation equipment along with the ongoing finance and maintenance costs.
This energy is then sold on to users at a price high enough to cover the
CESCo’s costs and reach the CESCo’s social targets.

Analysis of CESCo Model for Two Communities in
North Wales

Below is a financial analysis of how a CESCo would operate in North Wales. The
assumptions are as follows

Community A Community B
PV Generation 400kW 100kW
Hydro Generation 220kW Existing available
Community Heat Network None Yes - 15 House Pilot
Retrofit of Houses No Yes - 15 House Pilot
EV Charging Station Yes - 4 Chargers Yes - 3 Chargers
Commercial Electricity 1 High Demand 1 High Demand
Customers
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3 Medium Demand

6 Low Demand

2 Medium Demand

4 Low Demand

Domestic Electricity Customers

Yes - 100

Yes - 75

Community A - PV & Hydro Supplying Domestic &
Commercial Electricity with EV Infrastructure

Invest - Hydro & PV

The CESCo will invest in two Low Carbon Generation Sources and EV Charging

Infrastructure.

All financial assumptions in this model are based on data from live local
projects or equivalent projects in the UK all costed in the last 3 years.

The model can vary the capital costs, amount of equity and interest rate of
loans. Tables below show the costs and pay back assuming 10% equity and a

5% interest rate.

220kW Hydro

tem Years.
Hydro End Y1 End Y2 End Y3 End Y4 End Y5 End Y6 End Y7 End Y8 EndYS  EndY10  EndY1l  End¥12  EndY13  EndY14  EndY1S  EndYls  EndY17  EndY18  EndY19  EndY20

CESCO Hydro Model based on Live Data from above:

Hydro Installed Capacity (kW) 220

Hydro Cost £1,092,301

Hydro Output (KWh) 723,437

(CAPEX

Total Capital Required

Grants Taken

Grant 1 [ eo]

Grant 2 [ eo]

Total Combined Grants £0

Total Capital Required (Bullding Cost - Grants)

CAPEX Repayments 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 7 18 19 0
Equity £100,000

Rate 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%

 Principal 992301 942,685 893,071  B43456 793841 744226 694,611 644,996 595381 545,766 496,151 446535 396920 347,305 297,690 248075 198,460 148,845 99230 49615
Term 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Interest £49,615  £47,134  £44,654  £42,173  £39,600  E37211  £34731  E32250  £29,760  E27288 £24808  £22327  £19,846  £17,385  £14885  F12404  £9,923  E7,442  £4962  E2481
Capital Paid Back £49,615 49,615  £49,615  £49,615  E49615 49615 £49,615  £49,615  FA9,615  F4961S  F49,615  £49,615  £49,615  £49,615  £49,615  F49615  £49,615  £49,615  £49,615  £49,615
Total Finance Payments £99,230 | £95,740 | 94,269 | 91,788 | 89,307 | 86826 | £84,346 | €B1,865 | £79,384 | 676,903 | 74,423 | 71942 | 69461 | £66980 | E64,500 | E£62,019 | £50538 | 57,057 | 54,577 | E52,086 |
Simple Base Cost per kWh per year £0.177

400kW PV Array
Item Years
End Y1 End Y2 End Y3 EndY4  EndY5  EndY6  EndY7  EndY8  End¥9 | End¥10  EndY1l  EndYl2  EndY13  EndYl4  EndY15  EndY16  EndY17  End¥18  EndY1S  EndY20

|PV Generation kWhykw 8484 848.4 8484 B4B.4 848.4 848.4 848.4 828.4 8484 848.4 8484 8484 848.4 8484 848.4 848.4 848.4 B48.4 848.4 8484
Installed Capacity (kW) 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
Efficiency (Inverter Loss, Panel Degredation etc) 85% 8a% 83% 82% B1% 80% 79% 78% % 76% 75% 4% 3% 72% 71% 0% 69% 68% 7% 6%
Total Generaticn (kWh) [ 2isass | assoe2 281669 278275 274882 271488 268034 264701 261307 257914 254520 251126 247733 244339 240946 237552 234158 230765 227371 223978
Install Costs £/kWp (ex VAT) £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900
Equity

CAPEX Repayments 1 2 3 4 H 6 7 S 9 10 11 12 13 14 15 16 17 18 19 20
Rate 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Principal 357500 339625 321750 303,875 286,000 268,125 250,250 232375 214500 196625 178750 16075 143000 125125 107,250 89,375 71500 53,625 35750 17,875
Term 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Interest £17875  £16981 16088  £15194  £14300  £13,406  £12,513  £11619 10725 £9,831  £8938  £8044  £7,150  £6,256  £5,363  £4,460  £3,575 £2681  £1788 £894
Capital Paid Back £17875  E17875 17,875 £17875  £17875 17,875 £17,875  £17875 17,875 £17,875  £17875  f17875 17875 £17875  F17,875 17,875 £17,875 £17875 17,875 £17875
Total Finance Payments £35750 | €34856| 33,963 | €33,089 | €32,175| €31,281| £30388| £29094 | 28,600 £27.706| £26813| €25919 | €25005| £28,131| €23,238| 22,344 621450 | 20556 £19663 | £18769
Cost for Installed Capacity £360,000  £360,000 £360,000 E360,000  £360,000  £360,000 360,000  £360,000  £360,000 £360,000  £360000 £360,000 E360,000 £360,000  £360,000  £360,000  £360,000  £360,000  £360,000  £360,000
Annual Maintenance (Sinking Fund for new Inverter @ 10y) £1,000  £1000  FL000 1000 £1000  £1000  £1000  £L000  FL000  E1000  £1000  £1000  £1000  FL000  £1,000  £L000 | £1000  £1000  £1000
Base cost per kWh (20y) £0.126 £0.124 £0.122 £0.121 £0.119 £0.117 £0.115 £0113 £0111 £0.109 £0.107 £0.105 £0.103 £0.101 £0.098 £0.096 £0.093 £0.091 £0.088
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Item
End Y1 End ¥2 End Y3 End ¥4 End Y5 End Y6 End Y7 End Y8 End Y9 End Y10
AC Charging Power (kW) 22
DC Charging {KW) 100
Number of AC Charging Points 4
Number of DC Charging Points 0
Availlable kWh per month 3083520
Custormer Price / kWh £0.30
Capital Requiremeants
DC Charger Cost £35,000
AC Charger Cost £5,000
Site Costs Per Charger £1,000
Single Site Total £24,000
Number of Sites [ 1]
Project Total CAPEX £24,000
CAPEX Repayments 1 2 3 4 5 [ 7 B8 9 10
Equity £2,400
Rate 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Principal £21600 T f£19440 © £17280 7 f15120 7 12960 7 f0800 " e8ea0” e6480 "7 43207 £2,160
Term 10 10 10 10 10 10 10 10 10
Interest £1,080 £972 £864 £756 £648 £540 £432 £324 £216 £108
Capital Paid Back £2,160 £2,160 £2,160 £2,160 £2,160 £32,160 £2,160 £2,160 £2,160 £2,160
Total Capital Payments £3,240 £3,132 £3,024 £2,916 £2,B08 £2,700 £2,592 £2,484 £2,376 £2,268
Generate - Community A
Below shows how the energy pool changes throughout the course of a year
and how much the pool costs to run and finance for that year.
Month Years
1 2 3 4 5 & 7 8 9 10 11 12 End ¥1
Local Energy Generated
PV
Installed Capacity (kW) 400 400 400 400 400 400 400 400 400 400 400 400 400
Energy Produced (kWh) 8,058 14,518 26,792 35,020 40,392 38,046 36,856 31,654 26,112 17,952 8,976 4,080 288,456
Minimum Energy Cost (Annual Costs/Capacity) £0.13 £0.13 £0.13 £0.13 £0.13 £013 £0.13 £0.13 £0.13 £0.13 £0.13 £0.13 £0.13
Cost of Generating PV Pool £1,027 £1,850 £3,413 £4,462 £5,146 £4,847 £4,696 £4,033 £3,327 £2,287 £1,144 £520 £36,750
Hydro
Installed Capacity (kW) 220 220 220 220 220 220 220 220 220 210 220 220 270
Energy Produced (kWh) 107,550 121,848 101,172 BO,742 60,804 38,910 27,716 17,607 17,607 23,387 50,519 75,574 723,437
Minimum Energy Cost (Annual Costs/Capacity) £0.18 £0.18 £0.18 £0.18 £0.18 £0.18 £0.18 £0.18 £0.18 £0.18 £0.18 £0.18 £0.18
Cost of Generating Hydro Pool £19,034 £21,564 £17,905 £14,289 £10,761 £6,886 £4,905 £3,116 £3,116 £4,139 £8,941 £13,375 £128,030
Total Lecal Energy Pool (kWh) 115,608 136,366 127,964 115,762 101,196 76,956 64,572 49,261 43,719 41,339 50,495 79,654 1,011,893
Cost to Generate Energy Pool £20,060 £23,414 £21,318 £18,751 £15,907 £11,733 £9,601 £7,149 £6,443 £6,426 £10,084 £13,895 £164,780
' Per Unit cot of Energy Pool £0.16 | £0.16 | £0.16 | £0.16 | £0.16 | £0.16 | £0.16 £0.16 £0.16 | £0.16 | £0.16 | £0.16 | £0.16
Gross Margin 25%

Cost of Electricity to Customars

Provide — Community A

The CESCo will provide Domestic and Commercial Electricity to Customers
using the Energy Locals business model of a Local Energy Market. As well as
this it will own and supply the electricity for 4 EV public chargers based in the

town.

In the modelled scenario customers are charged £0.30 per kWh of electricity
used which is a discount of approximately 20% on current energy prices.
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The Bottom Line — Community A

By pooling all the local generation and selling to local customers the finance
costs of the generation infrastructure are covered and the CESCo runs at a
surplus.

After operational costs are removed profit can be re-invested into more local
generation infrastructure or used to finance building fabric improvements to
customers in order to reduce their energy consumption and hence energy bills.
The CESCo will use local knowledge and take guidance from stakeholders
around the local community as to where is best to focus investment work.

The CESCo model aims to derisk rollout of low carbon energy by spreading risk
over many customers. This is not possible on installations with only one user
that can use the power before it is exported. A lot of the financial benefit is
contingent on using the energy produced on-site. This may not be possible
especially in Hydro schemes and large remote PVs.

Sensitivity Model Assumptions

A CESCO was compared to installations where there is just one user that could
use the power before being exported. Different valuables were changed to
analyse the impact on whether the scheme is still commercially viable. Both
CESCo and installations with one user have

e 10% Equity 90% Debt

e £0.35 Energy Import Costs - used to calculate energy savings for the
user of power.

e £0.12 Energy Export Rate — Taken from Data June 2023 of Median value
available from Ofgem SEG Tariff survey. There are two mechanisms
available for selling exported energy back to the grid. Smart Export
Guarantee (SEG) and Power Purchase Agreements. The prices will be
similar and will reduce if the price of energy goes down as well as
increase if the price of energy goes up. SEG was used in this model as
the data available was from the past 2 months and available on many
price comparison sites.

Sensitivity of On-site Usage for installations with one user compared
to a CESCO.

The graphs below show the monthly bank balance over 12 months of each
model based on the assumptions listed above. Y axis is the same on both
charts to show the difference in sensitivity/volatility between usage in just one
building and a CESCo.
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Sensitivity of Onsite Usage & Interest Rates with Single User

£140,000
£120,000
£100,000
£80,000
£60,000
£40,000

£20,000 /—\—_

£0

(£20,000)

(£40,000)

== Baseline - Single User 10% Onsite Usage === Single User No Onsite Usage (100% Export)
e Single User 30% Onsite Usage Single User 50% Onsite Usage

e Single User with Interest Rate Rise 5% to 8%

Sensitivity of CESCo to Loss of Users & Increased Interest Rates
£140,000
£120,000
£100,000
£80,000
£60,000

£40,000

£20,000 /
£0 —

1 2 3 4 5 6 7 8 9 10 11 12

(£20,000)

(£40,000)
= CESCO Baseline == 055 Of 50% of Domestic Customers

e | 0SS Of Largest Comm ercial Customer Loss of Entire EV System

=== |nterest Rate Rise from 5% to 8%

As can be seen the CESCo model remains stable and profitable when interest
rates rise and also if major customers are lost. This shows the CESCo model is
ideal to derisk rollout of Low Carbon technology.

Note that much of the stability is because the CESCO owns its generation and
therefore controls the costs rather than buying in power on a PPA from a third

party.
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Community B - PV Supplying District Heating Pilot,
Retrofit Home Improvements, EV, Domestic and
Commercial Electricity

Invest - PV, District Heating, Retrofit, EV Charging for Private & Public
Transport

As before the models the cost and pay back for the PV, EV charging and
retrofit is modelled. The hydro power is already available and therefore the
capital cost does not need to be modelled.

100kW PV Array.

tem Years
EndYl  EndY2 | EndY3  End¥4  EndYS  EndY6  EndY7  EndY8  EndYS  EndYI0  EndYIl  EndYl2  End¥13  EndYl4  EndY1S  EndYI6  EndY7  EndYI8  End¥19  EndY20
PV Generation kWh/kw a 8484 8484 8484 8484 8484 8484 8484 8484 8484 8484 8484 8484 8484 844 8484 8484 8484
Installed Capacity (kW) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Efficiency (Inverter Loss, Panel Degredation etc) 8a% 3% 2% 1% 80% 79% 78% 7% 76% 75% 4% 7% 2% 7% 70% 69% 68% 7% 66%
Total Generation (kWh) 7166 70417 69569 68720 67872 67024 66175 65327 64478 63630 62782 61933 61085 60236 59388 58540 57691 56843 55094
Install Costs £/kWp (ex VAT) [ €000] £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900
quity [ess00]
CAPEX Repayments 1 2 3 4 5 6 7 8 s 10 1 12 13 1 15 16 7 18 19 20
Rate £ £ £ £ ™ £ ™ £ £ 1 £ s E s S E ™ E )
principal 84500 80275 76050 71825 67,600 63375 59150 54925 50700 46475 42250 38025 33800 29575 25350 21,125 16900 12675 84S0 4,225
Term 2 2 20 2 2 2 %) 2 2 2 2 2 2 2 2 2 2 2 2 20
Interest £4205  £a014  £3803  £3501  £3380  £3,160  £2958  £2746  £2535  £2,320  £2,113  £1901  E1690  £1479  £1268  £1,056 845 634 23 a1
Capital Paid Back £4205  £4205 €405 €425 €425 €425 £4205 €405 £4.205  £4205 4205 £4205 €405 €405  £4225  £4225  £4205 €405  £4.205  £4,25
Total Finance Payments 8450  £8239] eso2s| 7816 7,605 €739 ] £7,183] €6971] 6760  £6,549| 66338 ] €626 £5915] 5704 £5493 |  £5281 £5070] eass9| 4,698  £4,436

£90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000
£1,000  £1,000  £1,000  £1000  £1,000  £1,000  £1000  £1,000  £1,000  £1000  £1,000  £1,000  £,000  £1,000  £1,000  £1,000  £1,000  £1000  £1,000

Cost for Installed Capacity
£0131| £0130  £0128  £0127  £0.125  £0.124  £0122  £0120  £0119  £0.117  £0115  £0114  £0112  £0110  £0.108  £0106  £0104  £0102  £009  £0.097

Annual Maintenance (Sinking Fund for new Inverter @ 10y)
Base cost per kWh (20y)

Retrofit Building Fabric Upgrades

The Community Heat model has been based on live EPC data from the target
Community. These identify improvements to the building fabric that could be
made to the houses to life them at least two EPC grades. There are over 300
EPCs that cover a wide range of dwellings and the data extracted focuses on
fabric improvements such as new doors, draughtproofing, insulation etc. Note
that the cost of roof top PV or individual boilers was not included.

The cost to upgrade the building fabric of houses has been calculated using the
upper price estimates given by the EPC assessments.

em e
EvL Edv2  Endvs  Endva | EndYs  EndYe | EdW | EndYe | EndY)  EndVI0  Endvil  EndvIZ | EndVI3  Edvid  EndVIS | EndVIS | Endvi7  EndVIE  EndVI) | Endv20

eat Demand

Nomborof Houses Subscrbed 0 Hest i

Improvement in Energy Efficiency 35%

New 8]

Notes

Energy Efficiency Improvement is based on EPC Potential vs Current. This however includes additions such as Domestic PV, Gas Boiler Replacements and other active measures. The Costs here just take in to acc outn "passive” measures such as insulation improve.
Total Cost is derived from the cost estimates in the EPC reccomendations multiplied by the amount of times this improvement was reccomenced. i.e. 91 External Dorrs @ £2000 each = £182,000

The EPC Energy Efficiency Improvements of Potential vs Current have this model of as well as to createa X

Mean EPC Efficiencny Improvement = 77% Median = 79% - Reccomened value for this model is 35%

EPCs are based on approx 300 houses average costs is based on this

Instal Cost pr 300 Homes £11,071 improvement cost per house
Cost P House £3321,440 Toto Improvement Cost

Grant Value £1 Note: Some Grants already taken in to account in Heat Model

Amount of Applicants

Total Grant Funding. £0

stall Costs € oo esor2 Eleson Eleeon Eleson  Eleson €607 El6602 El6607 El66O7 El66072  EI66072 E166072 El65072  E165072 E166072 166072 166072 £166072
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nterest @ o oan oo s fms s 6 s fse  faw 87 B3 06 0oL 0o el 0us @0 cs
Copital Paid Back 00 oo, €300 ea30  e3d  esa00  esa04  fsa00  £5304 (5300 8300 fea0n o300 o300 ssn  s30n 8300 8304 £8308  £8304
Total Finance Payments 16,607 E16102 | 15777 e15362] 10946 | £14,531] E1016 | 13701 e1386 | £12871] f12.s5 | e120a0| fanees| e11210] 10705 F10380] 9,064 £9,599] 9,13 esr10
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Community Heating Pilot
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A small pilot of 15 social housing homes has been identified to prove the
efficacy of the CESCo model. This pilot will build a small energy centre and
heat feeding pipes which will connect the homes to the energy centre. This will
be coupled with building fabric improvements (as described above) to all 15
houses so as the best use can be made of the available heat.

Heating Streat Piping
Heating Centre.
Home Improvements

£150,000

ECO Qualify [ soul

BRS Qualfy [ soul

ECO Valve [ es000]

BRS Valve [ es000]

Total Combined Grants £60,000

Total Capital Required £190,000

Interest Free Loan [ @]

quity

CAPEX Repayments 1 2 3 4 s [ 7 s 9 10 1 1 ] 1 15 i 7 s 19 0
Interest Free Loan Capital Payback ) 0 ) 0 © 0 0 0 0 ) ) ) 0 0 © 0 o @ @ o
Rate E3 % % % % % % s % E3 % £l E3 E3 E3 s % % E3
principal T7L000 162450 153900 145350 136800 12850 119700 111150 102600 94050  G5500 76950 68400 59850 51300 42750 34200 25650 17100 8550
Term 19 1 7 1 3 1 1 10 B 0 7 3 4 3 2 1
Interest €550 13 62695 £68 6840 EA13  £5985 5SS £5,130  E4703 4275 E3@N8 £330 £2093  £56s  E218  £L710 61083 S5 g4
Capital Paid Back 6550 £8S50  BSS0 E8sS0  £8SSD £8SS0 550  EmSS0 (RSSO EBSSO 8550 £8sSS0  £8550  ASS0 £850  £BS50  £6,550 €550

! X £8, £8,5¢ X
Total Finanding Payments Ei7,00 | Fioena ] fess| missis] eisse0] miaees| euasss] Eisie] Eieeo] Eusass] Euness] eiase] o] euse] Euus| foes] Ewaw] s ows] mem

The CESCo investment will take in to account any funding available from the
‘area approach’ from the UK Government’s ECO4 grant funding stream (see
below). Once the criteria for Welsh Government NEST funding is finalised it will
also make applications to access this if it is suitable and where appropriate the
UK Boiler Replacement schemes. Not all customers will be eligible for grant
funding so in the CESCo financial model we have estimated a 50/50 split of
eligible and ineligible customers.

The CESCo or a partner will handle all the paperwork and applications for these
Grants as much as possible. This central management approach means the
CESCo can make most efficient use of all funding streams available whether
they be private equity, government equity investments, government grants or
long term bank loans.

EV Charging Spaces

Iltem Years

End Y1 End Y2 End Y3 End Y4 End Y5 End Y6 End Y7 End Y8 End Y9 End Y10
AC Charging Power (kW) 22
DC Charging (kW) 70
Number of AC Charging Points 2
Number of DC Charging Points 1
Available kWh per month 2995920
Customer Price / kWh £0.30
Capital Requirements
DC Charger Cost £35,000
AC Charger Cost £5,000
Site Costs Per Charger £1,000
Single Site Total £48,000
Number of Sites
Project Total CAPEX £48,000
CAPEX Repayments 1 2 3 4 5 6 7 8 9 10
Equity
Rate 5% 5% 5% 5% 5% 5% 5% 5% 5%
Principal £45,600 © £41,020 © £36,480 7 £31,920 7 £27360 " £22,800 7 £18240 7 £13680 7 £9,120 7  £4,560
Term 10 10 10 10 10 10 10 10 10
Interest £2,280 £2,052 £1,824 £1,59 £1,368 £1,140 £912 £684 £456 £228
Capital Paid Back £4,560 £4,560 £4,560 £4,560 £4,560 £4,560 £4,560 £4,560 £4,560 £4,560
Total Capital Payments £6,612 £6,384 £6,156 £5,928 £5,700 £5,472 £5,244 £5,016 £4,788
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As part of the transportation strategy the CESCo will need to provide 2
standard charging points and one high capacity fast charging point for an

Electric Bus.

Financially the Community B CESCo uses the same input values as Community
A.

e 10% Equity 90% Debt
e £0.35 Energy Import Costs
e £0.12 Energy Export Rate — Taken from Data June 2023 of Median value

available from Ofgem SEG Tariff survey.

Generate - PV Array

Community B has a medium sized PV array already identified and ready to be
developed. The table below shows the capital cost and pay back requirements.

Item Years
EndYl  EndY2  EndY3  EndY4  EndYs  EndY6  EndY7  EndY8  EndY9  EndYl0  EndYll  EndY12  EndY13  EndYl4  EndYIS  EndY16  EndYl7  EndYI8  EndY19  EndY20
848.4] 8484 8484 8484 8484 8484 8484 8484 8484 8484 8484 8484 8484 8484 8484 8484 8484 8484 848.4 848.4
1 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
82% 81% 80% 79% 78% 7% 76% 75% 74% 73% 72% 71% 70% 69% 68% 67% 66%
62782 61933 61085 60236 59388 58540 57691 56843 55994
£900 £900 £900

0
85%) 8% 83%
71266 70417 69569 68720 67872 67024 66175 65327 64478 63630
£900 £900 £900 £900 £900 £900 £900 £900 £900 £900 £900

L

Tot ion (kWh) 72,114

Install Costs £/kWp (ex VAT) £900

Eauity

CAPEX Repayments 2 3 4 5 6 7 8 9 10 1 2 B 1 15 16 17 18 19 20
5% 5% 5% 5% 5% 5% % 5% 5%

Rate 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
BLO00 76950 72900 68850 64800 60750 56700 52650 48600 44550 40500 36450 32400 28350 24300 20250 16200 12,150 8,100 4,050
20 2 2 2 20 2 20 2 20 20

£900 £900 £900 £900 £900

£9,000
1

err 20 20 20 20 20 20 2 ) 20 0
Interest £4.050  £3848 3505  £3,443 €340 £3,038  £2835 €263  £2430 €228 £2005
£4.050  £4050  £4,050  £4,050  £4050  £4050  £4050  £4050  £4050  £4050  £4050  £4050  £4050  £4,050  £4,05  £4,050  £4,050  £4,050  £4,050  £4,050

6,278 | £6,075 |  £5873 |  £5670|  £5468 | €565 £5063 |  £4,860 |  £4,658 | 4,455 ]  £4,253

£1823 1620 £1418  £1215  £1,013 £810 £608 £405 £203

Capital Paid Back
Total Finance Payments £8100] €7,898| £7,605| €7,493| €7,20] 7,088 6,885 £6,683 |  £6,480

Cost for Installed Capacity £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,00  £30,000  £30,000  £30,000  £90,000  £90,000  £90,000  £90,000  £90,000  £90,000

Annual Maintenance (Sinking Fund for new Inverter @ 10y) £1,000  £1,000  £1,000  £1,000  £1,000  £1,000  £,000  £1,000  £1000  £1,000  £1,000  £1,000  £1,000  £1,000  £1,000  £1,000  £1,000  £1,000  £1,000
BasecostperkWh(2y) | £01%6 £0125  £0123  £0122  £0.121 €019 £0.118  £0.116  £0.115  £0113  £0111  £0109  £0.108  £0.106  £0.104  £0.102  £0.100  £0.09%  £0.09%  £0.094

There is also potential for multiple Hydro Plants and large-scale PV (>750kW)
in the local area on land tied to a large local employer. Using this land and the
large employer as investors and customers should safeguard jobs in the local
area by providing stable low volatility energy costs.

Part of the CESCo’s remit will be to identify local sites and liaise with both the
local community and potential sources of funding to get the best outcome for
everyone. Part of the CESCo’s constitution and Social Enterprise ethos would
be to make sure the community is served fairly by investments the energy
sources i.e. it should deter developer ‘land grabbing’ by giving the community
and land owners an alternative means of using the resources.

Reduce - Retrofitting and Improving the Building Fabric

By installing improvements to customer’s houses you can reduce the amount
of energy needed to maintain a healthy, comfortable temperature. Traditionally
home energy efficiency improvements are a large upfront cost with long
paybacks. The CESCo model uses the resulting reduction in energy costs to
finance the upfront costs of the improvements. The customer sees a small drop
in their energy bills from the base case and also sees a big improvement in the
comfort of their living space. The improved heating will reduce health issues
and as a knock on effect improve access to employment and reductions in
unemployment due to long term illness.
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Building Fabric improvements reduce the variation in heat demand and
therefore amount of variable costs in heating a house from community heating.

1,600
1,400
1,200
1,000
800
600
400

200

1 2 3 4 5 6 7 8 9 10 11 12

= Heat Demand- No Retrofit Heat Demand - With Retrofit

For example, the graph above is the heat demand curve calculated from data
drawn from EPCs within Community B. The Standard Deviation of the Demand
Curve with Retrofit is ~ 200 where as the curve with No Retrofit is 310. That
is, the variation in heat demand is much greater with no retrofit which means
there is a greater uncertainty in the amount of heat required.

This flatter curve allows energy payments to stay relatively constant through
the year which in turn makes it easier to apply discounts for people in fuel
poverty or just charge a flat fee. The mechanism to easily calculate some sort
of discount for the most vulnerable. Part of the next stage should be to
evaluate the improved quality of adjusted life years and the associated cost to
achieve this.

Customer Energy Payments

Heat Bill - No Home Improvements

Heat - Standing Charge £196 £19 £196 £19 £196 £19 £196 £19 £19 £196 £19
Heat - Per kWht £0.05 £0.05 £0.05 £0.05 £0.05 £0.05 £0.05 £0.05 £0.05 £0.05 £0.05
Heat Revenue Per User £264.72 £258.06  £25324  £24398  £234.10  £22546  £218.80  £218.80  £232.87  £241.76 __ £247.69

£196
£0.05
£257.07

£2,350

£0.05

£2,896.54

Heat Bill - With Home Improvements

Heat - Standing Charge £196 £196 £196 £196 £196 £196 £196 £196 £196 £196 £196
Heat - Per kWht £0.05 £0.05 £0.05 £0.05 £0.05 £0.05 £0.05 £0.05 £0.05 £0.05 £0.05
Heat Revenue Per User £240.61 £236.28 £233.15 £227.13 £220.71 £215.09 £210.76 £210.76 £219.91 £225.69 £229.54

£196
£0.05
£235.64

2350
0.05
£2,705.25

Above, shows a typical heating bill for a heat user. As can be seen the CESCo
would make more money with NO home improvements as it will sell more
energy to users. However, it also costs more to produce that energy so the
model so there is still an incentive to make retrofit work. The graph below
shows an example of a 200 user heat system’s accumulated revenue over a full
year.



Pioneer Places Final Report

200 Subscriber Heat Network Scenarios
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= Baseline Scenario = Retrofit Efficiency 17.5% - 200 User System
Retrofit Efficiency 35% -200 User System ====Retr ofit Efficiency 50% - 200 User System

As can be seen, improving the quality and hence the efficiency of any retrofit
improvements will result in more revenue generated.

A model of ‘fixed cost’ heating — where a user pays a fixed fee for a specific
service level of warmth (i.e. all habitable rooms the house will always be at
20°C or more) means the community heat model generates more revenue in
all scenarios but has increased sensitivity to the quality and efficiency of the
house retrofit. This scenario is how commercial ESCo’s currently work around
the world. Below graph below shows the same scenario as above but with a
fixed fee. As can be seen, there is an increase in sensitivity associated with the
quality and efficiency of the retrofit.

200 Subscriber Heat Network Scenarios with Flxed Bills
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= Baseline Scenario = Retrofit Efficiency 17.5% - 200 User System - Fixed Service Level

Retrofit Efficiency 35% - 200 User System - Fixed Service Level Retrofit Efficiency 50% - 200 User System - Fixed Service Level

Provide - Power Purchase Agreements to Supplement Local Energy,

Community B’s CESCo will again provide domestic and commercial electricity
to customers using the Energy Locals business model of a Local Energy Market.
As well as this it will own and supply the electricity for 3 EV public chargers
based in the town, and may charge an electric bus.
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In the modelled scenario customers are charged £0.30 per kWh of electricity
used which is a discount of approximately 20% on current energy prices.

As there is already approximately 2MW of existing Hydro around Community B
the CESCo will enter into agreements to purchase a proportion of the local
electricity from these plants to supplement the local PV generation. Whilst the
cost of this energy will be higher than a self-owned and operated hydro plant it
will be well below market rates for imported power. In this scenario we have
used a price of £0.17, £0.05 above the year ahead market price as of late June
23 of £0.12

This strategy has been used by Energy Local successfully in the past to provide
cost effective energy to their local energy clubs.

Sensitivity Analysis

As this is a different CESCo serving a different community the circumstances
has changed and they are not comparable. This is a key concept for the
CESCo to work. They are adapted to local needs not a one size fits all model.
For example, Community B will be using PPAs from existing hydro not
developing their own. At least not initially. As this is the case the energy
import/export costs differ because the CESCo owned PV Generation
infrastructure is a small fraction of the total energy required for the project.
They have the advantage of lower capital outlay for generation but the
disadvantage that they must buy in this power on a PPA.

Baseline:

e £0.18/kWh hydro PPA, £0.30/kWh Cost to Customer

e 60/30 Debt Equity Split for the heat network and g9o/10 debet equity
Split for PV.

e 50/50 Grant Eligibility

Sensitivity Scenarios

To assess the sensitivity of the model in Community B the baseline is common
to both graphs below. The risks have then been split in to financial risk and
customer/operational risk.
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Financial Scenarios
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= Baseline Scenario —— Interest Rate Doublesto 10% =P PA Price Increase to £0.21 PPA Price Increase to £0.28

Financial Scenarios.
Doubling Interest Rate 5% (base) -> 10%

The interest rate here effects capital repayments for the Community Heat, PV
and EV infrastructure. The Community Heat system becomes highly sensitive
at high Debt/Equity levels, this is why the model uses a 65%/35% D/E split
which is in line with a Distribution Network’s asset D/E ratio. The interest
payments on the PV and EV infrastructure start to reduce profit but the CESCo
still remains solvent and cash positive in spite of a doubling of rates.

Changes in PPA from Local Hydro £0.17 (base), £0.21, £0.28.

The PPA prices cause large swings in profitability. Especially when they
approach the price the CESCo is charging customers (i.e. £0.28 vs £0.30/kWh).
This can be mitigated by end user price rises, however installing local CESCo
owned generation reduces this sensitivity drastically as the local costs of
generation remain the same vs the open market which sets the price of the
PPAs.
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Customer Scenarios
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e Baseline Scenario Loss of 50% of Domestic Electricity Customers Loss of Major Commercial Customer Failure of EV Scheme

Loss of Major Commercial Customer.
Loss of Half Domestic Electricity customers.
Failure of EV Scheme

As can be seen in all these scenarios, the loss of one customer or group of
customers does reduce profitability but it does not put the entire system in
jeopardy. This is due to the diversification of the users and the fact the CESCo
is not reliant on a single user using the local energy on-site. The local energy
pooling means that the energy is available for other users or can be exported
to offset some of the losses from the loss of a customer or customers.

ECO4 - area wide approach to funding retrofit

ECO4 is the government scheme by where a small part of electricity bills is
used to provide refitting, solar panels and heat pumps for households under
particular circumstances in terms of income, health needs and hard to treat
homes.

The scheme is inefficient as households have to apply individually, this is
hugely inefficient in terms of use of labour. The most vulnerable struggle to
apply on an individual basis. For those meeting the criteria in terms of income
and benefits, the work is carried out by companies on Council framework
agreements, this cuts out the potential for small local companies to carry out
the work. Most of the work carried out in Gwynedd is by companies based in
Cardiff.

Across the UK only 6.6% of the 450,000 homes that ECO4 was estimated to be
able to support have received help in the first 6 months of the four year
scheme. Installers are warning of the collapse of supply chains required to
deliver the UK's flagship fuel poverty scheme. According to recent analysis by
the Installation Assurance Authority, there are now fewer than 10,000 people
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involved in the industry and public- funded schemes, whereas in 2012 there
was 54,000.

Companies are struggling to meet the criteria for the improvements in the
standards required within the funding available and are spending cost
prohibitive amounts in searching for appropriate properties. Costs have risen
by 60% since the costs were calculated. This results in many of the poorest
and most vulnerable being ineligible.

There is also a shortage of companies participating and yet the framework
agreements cuts out much of the workforce available.!

There is a fourth route to applying for the ECO4 funding. Councils, licensed
suppliers can apply if they can show an approach that is more effective than
those already available.

In studying the criteria and given the lack of uptake to date. Gwynedd Council
plan to apply to retrofit homes on an area -wide approach in Tanygrisiau. This
will be more efficient in terms of cost and should enable the most
disadvantaged to receive help. This also means we can retrofit in a
coordinated manner - as much as possible street by street and prepare to link
with a community heat network from the start.

At the same time the project supports the call for reform of ECO4

Registered social landlord properties could be upgraded under the optimised
retrofit scheme.

Summary of renewables survey

Share Energy carried out a survey of the potential hydro and solar in the area
in the Dyffryn Valley (the Bethesda valley). The full report is available. Key
findings were:

e On buildings and ground mounted, there is capacity for over 3.0MW of
solar. This includes Council owned buildings and commercial buildings
but only one slag heap. If one array on a slag heap were to be
demonstrated, there is huge potential for more.

e The 200kW hydro at Mynydd Llandegai should be developed.
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e Partnerships with local business will help develop solar and are a
potential buyer of power.

Summary of Skills and Training Study

Lafan were procured to investigate the level of interest in local companies in
carrying out retrofit and installing green technologies. The key points are
summarised below and the full report is available.

Whilst there is training available for individual technologies, there is not
enough confidence in providing a whole house or area approach. Lafan
surveyed with 11 contracting businesses that demonstrated a strong interest
from local firms to collaborate to secure local government funding to deploy
retrofitting programmes in Gwynedd.

They also highlighted a need for further support to access grants, achieve the
necessary accreditations and complete relevant paperwork.

It’s reasonable to conclude that local businesses want to be more involved in
work commissioned through Gwynedd framework agreements. This finding is
supported by comments made by other stakeholders. The ‘Sero Net Gwynedd’
project also identified the need for assistance in completing tendering
documents when it conducted a skills gap analysis with local businesses and
went on to provide a relevant workshop to assist businesses to improve their
understanding.

Gwynedd County Council last reviewed its framework agreement in 2022, and

plans to go out again to tender in 2026 at the earliest. The current framework
includes 3 providers with adequate capacity to deliver - Menai Heating, Baxter
Kelly and City Energy. Menai Heating is the only locally based option.

Gwynedd Council are aware of the challenges faced by smaller businesses
locally to get on the framework, such as the need to have a very strong cash-
flow due to the design of the funding programmes. With limited resources
available at Gwynedd Council, operating the framework needs to be efficient
and delivered reliably by companies with significant capacity.

For a cluster of small local operators to access the framework, resources are
needed to facilitate the cohesion and collaboration of businesses to apply as
one entity.

Delivery and resources

To ensure appropriate governance, infrastructure and resources to drive
forward the vision to promote and provide whole house and whole area green
technology solutions in Gwynedd. Lafan suggested:
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a) That resources be attracted to create a project Co-ordinator /
Manager post and supporting roles including a Project Facilitator and
Communication Officer, to plan, develop and deliver in collaboration with
stakeholders.

b) A lead organisation should be identified to co-ordinate activity and
host associated staff.

c) That a stakeholder analysis be developed which identifies who needs
to be involved to ensure the success of achieving the vision of ‘whole
house’ and ‘whole area’ green technology solutions in Gwynedd.

d) That a strategic / partnership board be formed, which responds to
the report actions, agrees on a joint vision across all sectors, ensures
stakeholder engagement. The board should consist of senior
representatives across statutory, third and private sectors, including
training providers, North Wales Skills Partnership, social housing
providers, those leading on tackling poverty and the cost-of-living crisis.

e) That a project plan be developed in response to the report
recommendations, which outlines project deliverables, aims, objectives
and budget required.

To sustain the roles highlighted above, we estimate an annual budget of £125k
would be required. A further budget of £75k per year would be required to
deliver the phases including the pilots. Over 2 years, we suggest a budget of
approximate £400k would allow the project to achieve its outcomes

Summary of transport plan - potential
demand curve

The transport plan studied the costs of setting up EV charging for visitor and
car clubs and community minibuses. It also estimated the potential for renting
out and supporting bikes and e-bikes. It estimated the power demand and
running costs. These were fed into the financial model for the CESCo and
parts of the scheme proposed for part 2. The full report is available.

Getting data from smart meters

Live energy data is vital to support the concept of a CESCo outlined above. As
part of the sign-up process a customer will be given the means to monitor their
energy use.

Live data will allow innovations in
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e Time of Use Billing — similar to current “time of use” tariffs but tied in
with the mix of generation which will be unique to every different
CESCo.

e Managing Excess Supply or Demand - Letting customers know that the
is an excess of energy and alerting them to low costs. This could include
behavioural modifications such as "Now would be a good time to switch
on the washer” when enegy is abundant.

¢ Managing budgets - More innovative charging mechanisms could be
implemented allowing people to manage their energy bills the same way
they manage their mobile phone bills BUT without the financial penalty
currently applied to people who use pre-payment meters.

A comercial entity, probably a CIC or not for profit who collects and manages
data and provides the data service to each CESCo would be preferable to each
CESCo managing their own data collection. The fees and set up requirements
and the significant certification costs of accessing meter data via the Data
Collector Company (order of £500000-£1million have been quoted but this may
be out of date) are cost prohibitive unless done on a large scale.

At present there are 2 companies that we know of who provide this service but
charge significant fees. We need to investigate further as to whether there is a
route via academia. We would like to explore further whether we it would be
possible to set up a not for profit company to access this data, we have had
interest from communities working in Manchester to this as well. This could
possibly be via Ynni Cymru but we believe it is important to demonstrate the
market first taking forward the other areas of work.

Demonstrate removal of critical barriers to
delivering net zero in phase 2

In preparation for stage 2, over the summer we will

e Refine budget costs and overall design for a community heat network -
funding for this is secured.

e Apply for an area wide approach to use ECO4 across Tanygrisiau to
retrofit homes.

e Investigate the potential to use Welsh Government *‘NEST’ funding for
retrofit.

e Aim to have the first cluster of homes retrofitted by December 2023.

e Identify the first cluster of homes for a community heat scheme as a
first demonstrator.

e Continue the conversation with Ynni Cymru, Welsh Government,
Ambition North Wales, Dwr Cymru (who own hydros in Tanygrisiau) and
Gwynedd Council as to the formation of a CESCo and their part within it
and associated funding
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Further develop the financial plan to gain access to finance from
Ambition North Wales, or the Welsh Government as match funding.
Continue with engagement with households and businesses in Bethesda
and Blaenau. Two key businesses are Rehau and Bradite Paints.

In stage 2 we propose

In Bethesda

Form an initial pilot with the following elements

Construction of Mynydd Egni hydro in Mynydd Llandegai

Up to 400kW of new PV.

Install EV charging for community cars and tourist charging and a 16
seater e-mini bus.

Form an ESCO to manage the financial arrangements between them.

In Blaenau Ffestiniog

Construct first phase of heat network to demonstrate the principle.
Establish a CESCO with Dwr Cymru and include export from household
PV.

Work with SPEN as to network capacity and innovative arrangements.
Continue to engage with the community and continue area approach to
retrofit.

In both locations we will engage an independent party to carry out monitoring
of the social, health and economic benefits of the schemes (potential University
of Bangor).

How are the challenges met?:

Bethesda wants to build new hydro, solar to provide local manufacturers
and households with clean, low-cost power through a local market.

The CESCO provides a means via multiple incomes streams within the
local community to provide a viable business model for solar and hydro.
Blaenau wishes to install hydro-powered, community, ground-source
heat pumps to address chronic fuel poverty. However, high capital costs
and a demographic with sub-optimal credit ratings make it hard to
attract public/private financing.

The CESCO links a community heat network to local hydro reducing the
cost. By providing multiple income streams to a CESCO this reduces the
risk presented by a community with low credit ratings.

Community stakeholders such as Partneriaeth Ogwen and Cwmni Bro
Ffestiniog also require capacity to develop renewables, a network of EVs,
e-bikes, and e-buses linked to local charging stations with the new
business models.
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At the same time as providing a viable business model for new hydro and
solar, the CESCO reduces the cost of local charging by using local power.

Show how you will approach benefit
identification to place, society, carbon
emissions and net zero, including the size
and scale of benefits to be targeted.

Place

The project and CESCo will be embedded within the community and strengthen
it in multiple ways.

Using local resources - Each CESCO needs to be designed harnessing the local
natural resources and build of the particular place. This emphasises the
particular location and its uniqueness.

e Ownership and taking the initiative. By linking and developing local
services, this will strengthen and give confidence to the community as
well as improve the services available. It gives a practical opportunity
for communities to take action against climate change.

e Retaining and creating jobs - as well as the economic benefit to the
area, retaining and developing skills and professions gives confidence
and pride to an area.

e Social inclusion, the CESCO approach provides routes to all parts of the
community whatever their demographic to participate and benefit from
the route to net zero.

e Created by local people for local people. Local communities understand
their needs, a CESCO gives them the opportunity to design services
tailored to their needs.

Society

We have discussed the project with Rehau, a significant employer for a
Blaenau and manufacture of district heating pipework. They are keen to
support the project and the potential to buy low carbon heat and power. Their
involvement will help keep a significant employer in the valley(~100
employees). Likewise the employer Bradite Paints are keen to purchase power
from local hydro securing 30 jobs within the area.



Pioneer Places Final Report

Reducing fuel and transport poverty will give people disposable income to
participate in local events and socialise. In surveys of Energy Local, members
reported they had met more people since joining Energy Local.

Since being involved with Energy Local, have you
met new people in your area?

I have not met anyone | did not know before.

| have met 4-6 new people.

I have met 7 or more new people.

o
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It will also improve access to jobs and training that will reduce ‘brain drain’
from the area, as will upskilling the local workforce.

We have yet to calculate the potential quality adjusted life years improved or
the social return on investment. We will ask for independent analysis of the
impact in stage 2.

Carbon Emissions

We have a baseline of the carbon emissions from homes, business, third sector
buildings and transport at present. The reduction in carbon emissions are
from:

e The reduction in usage from retrofit

e The reduction of emissions from change in heating type (e.g. from gas
to heat pumps).

e Number of low carbon journeys previously using fossil fuelled cars or
buses in the baseline scenario.
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We have used the national emissions data for equivalent tonnes of carbon per
kWh for natural gas, heating oil, diesel, bottled gas, coal and average grid
electricity?.

Tanygrisiau

We estimate the savings assuming initially 300 homes in Tanygrisiau would be
decarbonised and use a community heat network run from local hydro.

Using EPC data, the heat demand before retrofitting is 1366358kWh, with
retrofit this reduces to 683179kWh. Assuming mains electricity is used on
average at present (in reality a huge range of fuels are used including coal so
this is an underestimate). The carbon intensity for 2022 for grid electricity is
0.193 kg COe/kWh. The emissions to fully heat these homes with direct
electricity is reduced by 131854kg CO2e. With 100% hydro power this is
reduced by a further 131854kg CO2e. This assumes that there is sufficient
hydro to power the community heat network. With 2MW already built and the
potential for more, this is a reasonable assumption

If sufficient solar and hydro were built to allow Rehau’s factory to move from
gas heating to using the community heat network this would dramatically
reduce its emissions from heat. At present its gas heat demand is
2300000kWh. The carbon intensity of natural gas is 0.2kg CO2e/kWh. If this
heat were provided by hydro and solar heat pumps this would reduce the
carbon emissions by 460000kg CO2e.

Bethesda

It is assumed that initially 220kW peak of hydro and 400kW of solar will be
installed made possible by the CESCO feeding local businesses and community
electric vehicle charging. Assuming the same grid carbon intensity this avoids
195295kWh kg CO2e.

Where the power is used to charge electric vehicles this will reduce carbon
emissions further as the carbon intensity of diesel is higher than grid
electricity. It is estimated that there will be about 17000kWh of power required
for car club cars. The difference per kWh of diesel compared to grid electricity
is 0.27-0.193kgC0O2e/kWh giving an additional reduction of 1309kgCO2e/kWh.

2 Digest of UK Energy Statistics Green House Gas conversion factors 2022
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In additional, car clubs on average take 20 cars off the road for every car club
car.3 Many of these journeys will still be made but assuming it cuts individual
journeys by car by 25% and the average mileage of a private car is around
4800km/year (assuming a bounce back from 2020 stats*), for every car club
car will reduce car usage by 24000km. The emissions from the average car
are 0.171kgCO2e/km, this is a saving of 4104 kgCO2e per car.

Replication
These calculations are for an initial project.

There are thousands of homes in the two valleys where the process could be
repeated as well as developing further solar and hydro potential. Each 300
homes retrofited and connected to a heat network saves 131854kg COz2e. If
another 2.5sMW of solar were developed in Bethesda, this would save
347400kWh.

This could then be replicated across Britian as it is applicable to most villages
and towns. Other projects are developing similar heat designs for terraces of
homes. Inner city solar might be combined with anaerobic digestion or
storage.

Another 1000 renewable community heat networks would reduce carbon
emissions by 131854tonnes COze.

Benefit to net zero
In achieving net zero, this approach will also provide:

e Affordable heat and reduced volatility.
e Job security

e Affordable transport

e Affordable power and reduced volatility

4 https://www.gov.uk/government/statistics/national-travel-survey-2020/national-
travel-survey-2020
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e Opportunity to develop new skills and jobs.

The community wide approach means that all parts of society can be included
and benefit.

Describe which net zero tools you will be
using

Using figures from the actual consumption from homes, businesses heating
and power and transport journeys within the first stage of the project before
and after using the emissions data as above.

From the learning of putting the business model into practice. We will
estimate the further extensions that can be made within the 2 places and the
resulting savings in emissions. We will estimate the benefit of implementing
this across the country.

Develop a resource plan explaining which
partners and organisations you need to
accomplish your goals for a potential
second phase of this project including the
timescales and delivery methods

An overall plan for the budget for stage 2 is as follows

Bethesda
Year 1 Year 2

Construction and development costs Mynydd 1200000

400kW PV 360000

EV chargers - 4 chargers 64000

project management 120000

legals and CESCO arrangements 200000 5000
promotion 20000

ongoing management of the CESCO 10000 30000
website, booking system 20000

Ev Mini bus 75000

insurance 15000 5000

2124000




Pioneer Places Final Report

Blaenau Year 1 Year 2
initial heat network 500000
100kw PV 900000
project management 120000 50000
legals and CESCO arrangements 200000 5000
ongoing management of the CESCO 60000
Engagement 100000 100000
insurance 10000 10000
project management of retrofit 70000
operational costs of heat network 5000

2125000
Monitoring social and health benefits 30000 30000 60000
Updated licensed suppliers systems 30000 30000 60000
Setting up a hub for local trades 200000 | 200000 | 400000
Setting up a hub for local trades 200000 | 200000 | 400000

If successful we aim to use stage 2 funding to ensure that each of the
initiatives can break even with conservative income forecasts.

We will need to form the CESCos and establish what capital funding is spent
through this vehicle and what is spent directly through the partners. Note
each partner will be a member of at least one of the CESCos. Part of the
funding for stage 2 is to establish the legal arrangements between the CESCO
and partners. Over the summer we will investigate the potential for one of the
existing training entities or the council running the coordination hub to enable
local companies to participate in area wide approach to retrofit.

Gwynedd Council are installing PV in many of their own buildings. The export
from these installations could feed into the CESCO as well Gwynedd Council
being part of the CESCo.

Note we are also in discussion the SPEnergynetworks to work on innovative
connections to support a community heat network and manage constraints.
They are also interested in how they can use the engagement with the
community to estimate future local demand.

We have kept in close contact with Dwr Cymru and are close to finalising a
memorandum of Understanding with them. They continue to be keen to
participate in the project by providing the power from their hydro as an input.

We will need to work closely with the local community who have worked on the
plans for the hydro in Mynydd Llandegai to develop this project and local
businesses. Dwr Cymru could be a partner and possible participate in the
CESCo. It may also be appropriate for Ynni Cymru to be a partner and be part
of the CESCo.
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We will need a licensed supplier to support the local energy market. We will
endeavour to engage a licensed supplier whose ethos is to support the most
vulnerable.

The Gantt chart below shows the overall timing of the project.

Gantt chart
Feb-24 Mar-24  Apr-24 May-24  Jun-24  Jul-24  Aug24  Sep24  Oct-24  Nov-24  Dec-24  Jan-25  Feb-25 Mar-25  Apr-25 May-25  Jun-25  Jul-25 Aug-25  Sep-25  Oct-25
Bethesda

i ion of chargers
legal
and ion of mynydd Hydro
i ion of 400kW of PV
ion and i
pngoing running of the cesco
project

project of retrofit |
ional of heat network |
Project

Financing the Project

In depth conversations with the Welsh Government have indicated a strong
interest in the CESCO model and a desire to trial the concept. It is understood
that the next stage will show how the CESCo will work operationally, and
therefore the first trial will need to be funded by grants and loans to
understand the impact and how further projects can be developed in future
either by

o giving confidence in the concept with an aim to attract private
investment
o or providing the evidence that it is more cost effective for the

government to finance schemes and reduce costs in social and health support
whilst in improving quality of adjusted life years.

A suitable mechanism for this would be via the government’s Financial
Transaction Capital. This investment would be structured as a long term low
or interest free loan providing capital funding with a lump sum repayment at
the end of the term. This could be combined with grant funding. Ynni Cymru
may be the most suitable arm of government to supply this as their focus is on
community led energy projects. We have been in discussion with them
regarding support.

Focusing on the 2 locations together is attractive to the Welsh government as
this means different situations and services are demonstrated.

Given the lack of uptake and impression of failure of ECO4 there is a desire to
demonstrate area-wide retrofit within Wales as well, this proposal should also
provide an ideal location for this.

Key to demonstrating success will be demonstrating enough safeguards are in
place to give future investors confidence. Key mechanisms are:
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o Ensuring that investors are satisfied that the CESCOs are run by people
with suitable skills and expertise. This is particularly important in case of
CESCO running a heat network as this is an essential service. It could be that
representation from Ynni Cymru could be on the board.

o Monitoring of social and health improvements, for example quality of life
adjusted years. We will ensure this is evaluated independently - for example
the University of Bangor has a strong track record in this field.

° Ensure that there are fall back solutions in case of a technical failure in
the heating system. This may be as basic as individual electric or gas heaters.

o Investigate how emergency payments for fuel could be used to pay heat
for those struggling to pay.

During the project we have consulted with Ambition North Wales as to how we
fit with their outline aims for funding projects through their proposed Clean
Energy Fund and possible different funding mechanisms.

Whilst Ambition North Wales’ Clean Energy Fund is yet to open, the proposal
fits well with their aims to:

e Support decarbonisation and smart local energy systems.

e Support council and community led initiatives

e Retain and create jobs in North Wales.

e Have a high economic multiplier or create incomes to reinvest from
initial investment of funds.

e Have a mix of risk across their portfolio.

e Investin larger projects of this type rather than many small projects.

Ambition North Wales are open to consider a mixture of funding mechanisms
such as grant, loan and equity. The strategy and mechanics for the fund is in
its infancy and as equity is likely to be the more complex the least common
type of Investments to arrange, and is yet to be decided if it is a viable option
- but will be further explored by Ambition North Wales.

The timeline for Ambition North Wales funding is slightly longer than that for
InnnovateUK as the fund is aiming to open early in January 2023. However, by
Autumn 2023 August, Ambition North Wales will be able to share more
information about their fund so we can make a judgment of how well the
proposal fits with their framework.

In terms of retrofit for those who are able to pay, a large upfront cost may still
not be feasible for them. We will explore the potential to allow payment
through an additional levy charged on council tax. This could ensure that the
payments are passed on from one owner to the next.
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As well as government backed agencies providing loans or taking equity
(including the local council), it could be useful for households or business who
benefit from the power to also take equity. This would help ensure their
support for the scheme. It could increase the value of a house without tying
them into leasehold arrangements.

To help ensure that there is suitable connection capacity for new generation, it
is important that SPEN, the local network operator is informed of plans for
generation. The plans in Bethesda have been submitted. We will request that
Gwynedd Council put these projects as a priority in their list of local energy
schemes as this will also highlight them to SPEN.

Financial plan of split of financial resources
through the project lifetime

For each location we plan to form a board of the relevant partners to develop
the infrastructure and new legal structures. We will agree the appropriate
partners to receive the grant funding for capital expenditure, even though
ownership may pass to a new entity as the project progresses (albeit with
shared ownership between existing partners). Assets such as the mini buses
may stay within the ownership of an existing partner.

The bulk of the expenditure will be in the first year for the capital expenditure
and legal costs.

We expect Gwynedd Council to receive the grant funding for

e setting up the legal arrangements

e project management through the 2 years
e setting up a hub for local trades.

e Promotion through the 2 years.

We expect Energy Local to receive funding to support the legal arrangements,
setting up of the CESCos and project management.

We expect the capital costs, engagement and operation costs to pass through
the community organisations.

A licensed supplier would receive costs to update their systems.

How will the local authority change their
culture, long term plans and continue net
zero transition into the future
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“invest to save” schemes on the Council’s estate, resulting in a reduction of
59.9% in Scope 1 carbon emissions by 2020.

Gwynedd is positioned 3rd from the bottom of all UK L/A’s for the percentage
of domestic Properties with an EPC above C. Following the significant carbon
reduction from the estate, the next logical step was to engage communities
and leverage fuel poverty/carbon reduction help from Welsh Government and
Westminster.

This project is a new way of working for the L/A. The 3rd sector, Community
Enterprises and the Local Authority are equal partners.

Since the pandemic, there has been a seismic shift in the relationship between
the 3rd sector/Community Enterprises and the L/A. Entering into formal
collaborations is new ground, and our vision is for this to become normal
practice.

The deployment of small clusters of decarbonised heat via shared facilities is
seemingly the way forward. The development of CESCo Solutions requires
ground-level collaboration across L/A’s RSLs and Community Enterprises. In
our opinion, there’s no turning back from this model of working.

Community engagement approach and
plans for supporting all citizens through
the transition including socio economic
considerations as well as protected
characteristics

Both community organisation have strong links with their communities and
Energy Local has an excellent track record in work with communities across the
country.

In the Tanygrisiau area of Blaenau

e The Energy Warden leaflet dropped to all households, discussing the
project with those available.

e The Energy Warden put up posters for a community meeting.

e We held Meeting to discuss a community heat network and area wide
retrofit programme.

e We gathered information working 1 to 1 with households to check EPC
data and gather data on cost of energy usage and income.
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¢ We worked with registered social landlords on the project. In particular
we have worked closely with Matthew Gosset of Adra who is the
assistant director with a remit for their assets and upgrading their
homes. He is developing a training centre to improve the skills of their
workforce.

With this initial information and the trust developed by the Energy Warden in
Blaenau we will further work with households on energy monitoring and
developing an area wide approach to retrofit. She will be key to ensure the
most vulnerable in terms of social, digital exclusion and the elderly are
included in the plans.

In a predominately Welsh speaking community it is important that this work is
carried out by a Welsh speaker. This helps preserve the language but also
enables people to feel more comfortable.

In Bethesda, we highlighted the project during green events organised by
‘Dyffryn Gwyrdd’ (‘Green valley’) who leads on environmental projects and
Partneriaeth Ogwen had a stall during the agricultural show. We will engage
with Hwb Ogwen who provides advice and support to those either economically
or socially excluded to ensure that we include the most vulnerable.

Disseminating learning from future trial
outputs publicly on a regular basis, sharing
any barriers encountered through the
process

Key routes to dissemination will be:

e Regularly update Industrial and sector representative bodies:
Community Energy Wales England and Scotland. ShareEnergy,
Energy4ALL National Energy Association

e Conferences: e.g. British Hydro Association, Community Energy Wales.

e Newsletters: Energy Local, Community Energy Wales, Community
Energy England

e Heat network forums in England and Wales.

e Seek meetings with key ministers in the Welsh and Westminster
Government and regional governments.

We will provide updates on progress including delays and additional hurdles.
We will estimate the costs and savings and carbon savings. We will aim to
survey participants and publish the results.
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Describe how you will aim for an open
source data and sharing of information in
an appropriate format for specific audience

Energy Local’s dashboard is opensource and the general information about
each area or club is available on line. This gives information about local
generation and the amount used locally. This is in English and Welsh. In
addition, each user has a log in to view their own data and how well they are
using their particular scheme to save money. We will aim to include heat

consumption as well.
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Realtime Power Data
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Electricity use in window: -8.28 kWh

Your Score and Savings Fortnight
In the last fortnight, you scored:

77/100

Wk K

This means that 77% of your electricity came from hydro or low-cost power

ELECTRICITY COST SAVING
17.35 kWh £4.89 £0.85
Costing £0.00
‘ ‘ Overnight
13.34 KWh @26.4 p/kWh
Costing £3.52
Daytime

2.85 kWh @30.2 p/kWh
Costing £0.86
72%

7% . Evening
1.16 KWh @44.3 p/kWh
Costing £0.52

Average Price:

28.2 p/lkWh
Il Y

Electricity charge (17.35 kWh) £4.89
Standing charge (12 days at 44 72p/day) £537
VAT @ 5% £0.51
Total cost of electricity supply £10.77

A version of this individual site is available for households before they join a
scheme so they can better understand their energy usage and how they may
save money. This is still under development.
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Energy Dashboard

Consum ption. =&  Generation &  Estimated Cost

-£0.34 / hour
Today: Unknown kWh Today: 13.4 kWh Today: £1.21
June: 130.4 kWh June: 130.4 kWh June: £22.47

2023: 1300.4 kWh 2023: 1300.4 kWh 2023: £213:85

We will aim to share as much financial data as possible to demonstrate the
benefits of the scheme without sharing commercially sensitive data.

How we work with local authorities, the
Department for Net Zero and Energy
Security (DNZES, Ofgem and Code
Administrators)

Energy Local have good contact with in Elexon and Ofgem having worked with
them throughout Energy Local’s development. Energy Local is currently taking
a Balancing and Settlement Code modification through Elexon. Energy Local
presented to 150 members of staff about their work and regulatory hurdles in
June. Energy Local will continue to update Ofgem and Elexon, highlighting
where regulation should be strengthened or adapted. We will particularly be
engaging with those responsible for Ofgem’s new remit of regulating heat.

We note that Ofgem now have the remit of regulating heat from 2024. We will
liaise with hem and ensure we are compliant. We will also register with the
Heat Trust and seek to follow their best practice.

We will endeavour to keep DESNZ informed of our project, its benefits and the
hurdles we face.

Gwynedd Council will be part of the project.
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Describe how your proposal will be
scalable or replicable across the UKas described

above the approach is appropriate for most villages, and urban areas. We
have taken care that the model is as flexible as possible to model different
situations. Once proven we aim to replicate across valley in North Wales but
also plan to replicate in other areas of the UK in parallel. We area already in
discussion with other projects as to how we can pool our expertise.

We will aim to ensure that the legal agreements and structures can be used in
as many situations as possible to reduce costs. As we gain experience we
expect set up costs to fall. In addition there may be some on-going costs that
can be shared.

Energy Local is already exploring one other heat network project.



