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—xecutive Summary

P The UK is
reducing fossil
fuel based power
generation but
all aspects of the
energy system
need to
decarbonise

Background sites and a particular concentration of high intensity energy u
along the Mersey Estuary. There are plans for substantial
The Paris Agreement to limit the global temperature rise andesidential growth in some of the urban centres and some of
UK Climate Change Act legislating to meet that agreement #meke (notably Chester and Warrington) already have some
for an 80% reduction in CO2 emissions in the pe2i@slD2008 power capacity constraints, whilst HS2 plans and further grov
were the starting point f ornslikelte cadse power tapacity mesdure o GreveefCart h
system but in the recent past the largest impact has been ownership and usage is high with limitemhintgublic
through decarbonising power generation. This shift will conttraurgsport connectivity.
but in order to hit the established carbon budgets
decarbonisation needs to take place throughout other aspedteaft will need to be decarbonised in the UK. There are
the energy system. substantial areas in Cheshire & Warrington which are not on
gas grid and in many ways these characteristics make the ar
In October 2017 the Government published the Clean Grow#m ideal location for developing new energy systems includin
Strategy and this set out the roadmap for the UK to achievethe decarbonisation of heat. In addition, planned higher dens;
clean and affordable growth. It is clear that in addition to Cedé&atlopments in the urban centres create opportunities for he
Government action in this area there is also a need for conasetecrks.
local action.
Cheshire & Warrington also has some important energy asse
Ultimately the purpose of the energy strategy istounderstaadn d s peci al i s ms. The area r
how clean growth can be achieved in Cheshire and Warringtoicjear power initiatives with important nuclear focused
and to identify energy priorities for the LEP and its partnersbusinesses across the entire- argavith specialist
providing a basis to inform future development of the SEP am@nufacturing throulyencatCapenhursind a cluster of
LIS. In the case of Cheshire & Warrington the plan is particl4f{iesses in Birchwood, Warrington.
important in order to facilitate the considerable growth planned
and also to derive economic benefits from the base of knowfgdgfeer examples include Scottish and Southern Energy, whe
assets in the area. operate a cefiled power station at Fiddlers Ferry, Warrington
although its long term future is uncertain (and all coal fired pc
stations are to be decommissioned by 2025); Protos is a new
energy generation patkedwith wasto-energy and

biomass power plants being constructed / commissioned; an

Cheshire & Warrington is an area with a number of diﬁerentStorenggpperate a large underground gas storage site in
energyhallenges and opportunities.area has a number of  stybplach

large industrial

Cheshire & Warrington



Executive Summarycont

P ltis the
commercial
model / market
failure that is
holding back
many of the
opportunities to
decarbonise

Inthe relatively recent past, the University of Chester has particularly focused actions around those areas where local
established an energy centre at Thornton and The British agencies can have the greatest influence, and those initiative
Geological Survey has announced plans to establish reseanshere a difference can really start being made immediately.
facility in the area which will investigate energy related themes

such as geothermal opportunities, carbon capture and storagfivers of Change

and oil & gas extraction. Initial work suggests that there are
geothermal opportunities in the south of the region around

Across the energy system there are a number of drivers of
Crewe.

change and these may be summarised as:

Carborchallenges Power

Decarbonisation is a challenge across a numbeii of areas  The shift towards low carbon power generation will need to
notably power generation, industrial processes, heat (domeghgtinue. It is likely that the shift to EVs and an increasing us
and commercial) and transport. It is clear that action acrossigll,; pumps will increase electricity usage during the next
these areas is essential if the UK is to meet its carbon bUdgﬁécade and as a result moreaxtion generating capacity will

_ _ be required. This is likely to include deployment of more of th
Cheshire & Warrington faces these challenges more acutely:tigght range of renewable sources but also, and most relevz

much the UK. Manufacturing, and particular energy intensivg, cheshire & Warrington further investment in nuclear.
manufacturing remains very important to the economy but

energy costs and the need to reduce carbon intensity will i ct . . .
on these operations. The area also faces particular transpo esh Lre & W"?l rringto n ts, a
challengeswith higher car ownership, a greater likelihood to nl_JcIear engineering base with a cluster of design engineering
travel to work by car and a greater distance travelled to worRirchwood, Warrington (formerly the HQ of BNFL) but also w
than the average. Add to this a similar propensity to have ca®@mpanies such as Wddencand Babcock operating

based heating systems to the rest of the UK but with oil significant nuclear related facilities across the wider area.
frequently used in the substantial off gas grid areas of the area.

Local generation, demand management and smart systems
Making a material impact on carbon emissions will involve a
range of different technologies and whilst those technologie$hdlktarting point in decarbonisation across the board is bett:
develop further, it is clear that in many instances it is now thenergy management and efficiency. Demand management a
commercial model / market failure that is holding back a lowenergy efficiency linked to localised energy generation (gene
ﬁaTgO” S]E)Iu“r?”- With this in m'r?d’ Iand thﬁ nsé in the sector fRntovoltaic); battery storage; high efficiency devices and tar
old outfor the nextoming technology, this répsrt changes encouraging better smoothing of denmeate: can



Executive Summarycont

P Thevision not
only considers
how the area
plays its part in
delivering the
Clean Growth
Strategy z but
how the area
secures an
economic
dividend from
decarbonisation

significant changes to usagmnspoid the UK&s energy cons|
profilé essentially the use of smart systems.

Transport accounts for the highest demand on energy in the |
Cheshire & Warrington is at the centre of considerable researttansition to ultra low emission vémady electric
development and design in this area through the work beingrehicles (EVSs) is underway but this shift is in its infancy and ¢
undertaken by the University of Chester at Thornton Scienceapid uptake (perhaps combined with smart transport system:
Park through the 'Intelligent Energy System Demonstrator and less private car mileage) will now be required in order for
(IESD)' facility and their work could lead to economic advanthged s car bon budgets to be m
for Cheshire & Warrington in this area.

Within Cheshire & Warrington, EA Technology has been one
Heat the leading businesses exploring the potential for EV deployn

inthe UK through research studies such as Electric Avenue a
At present space heating in the UK is most frequently genenmad@dElectric Nation.
by burning fossil fuels and is a significant contributor to carbon
emissions. There are low carbon alternatives to heat generaioeshire & Warrington has grown historically partly due to its
and transmission for both low density and high density position at the intersection of major transport routes but this f
developments including biomass boilers, heat pumps or  resulted in a high dependence on road transport and its resul
distribution of heat from a low carbon source across a netwereofly use. The area has a particular interest in a transition t
users. The report identifies the opportunity to build out fromlmitied emission vehicles and making sure that the infrastructu
systems focused on areas of high density development andis in place to support this transition.
demand into a wider network.

Industrial
This is of considerable interest to Cheshire & Warrington as the
area has a large number of residential and some commerci&ome industrial processes are large generators of carbon. In
developments which are off the gas grid and could deploy nagdition to implementing efficiency and process improvemen
low carbon technologies for heat rather than relying on boilaneasures, there is also renewed interest into whether carbor
systems frequently fired by oil, the area has plans for a numtsgture and storage can mitigate the impact of many energy
of large scale residential schemes which may benefit from intensive industries on the environment. This could include tt
district heating schermasd in South East Cheshire there mayroduction of hydrogen which could then be used as a clean:
also be a geothermal resource into which schemes could besource across the system.
linked.



Executive Summarycont

P Implementation
will require
prioritisation,
better
commercial
models and in
some cases,
notably de-
carbonising heat,
strong political
leadership.

The Mersey basin is a location for many of the specific carbaguirements and feasibility of such a grid development.
intensive industries cited by BEIS in their decarbonisation
roadmaps up to 2050 (published alongside the Clean Growtlinergy Efficiency
Strategy) including chemicals, paper & pulp and glass. Cheshire
& Warrington as a whole has additional high energy users ifenergy efficiency more generally (across the entire energy
pockets across the area (incl. Tata Chemicals in Northwich,system) is a key feature of the Clean Growth Strategy and an
Bentley Motors in Crewe, BarclRgslbtokelall and Astra area of importance for Cheshire & Warrington within its ener
Zeneca in Macclesfield). The BEIS roadmaps highlight the intensive users, in addressing older housing stock (including
potential future importance of carbon capture and with nearBignificant areas of fuel poverty), in developing new residenti
pipeline access to the Irish Sea gas field this could represemtraas and in transport.
opportunity for Cheshire & Warrington. In addition the area lies
within a grid development system proposed by Cadent for tghat is underway in Cheshire & Warrington
introduction of hydrogen.
The vision set out in this study is that Cheshire and Warringtc
Grid develops its decarbonised energy infrastructure to enable
economigrowth and to capitalise on the economic opportuniti
One of the conduits to the future energy system is investme@n¢hresilience this will biihg.area is already engaged in a
the electricity grid. This investment may be required to impr&ge amount of activity. In power the Cheshire & Warrington
resilience as greater electricity demands come érbatrikam LEP is ensuring that the areas assets are recognised in the
can also allow more feed in locations and a new smart grid aalear sector deal. One area for future research is the drive
provide more real time information on demand. Grid investntewards Small Modular Reactors (SMRs).
may also, increasingly, allow smaller decentralised grids based
on localised power generation and could include additional Across the energy intensive industries and energy related
storage alongside to deal with peaks in demand. One issue ¢@mpanies an industry body called the Cheshire Energy Hub
how investment in the power grid can be made in advance dfeen formed to address energy related issues. One action be
new areas of demand to avoid delays to development. pursued is an initiative known as the Energy Innovation Distri
which will examine ways in which energy intensive industries
The power generation capacity being installed at Protos adj#oprave efficiency, operate off a private grid network and
to the energy intensive users along the Mersey Estuary is sédeaarbonise.
as one area where a Oprivate wired initiative may be
and proposals are being developed to investgaie the The Protos Energy Park being developed by é#esidias



Executive Summarycont

P Priorities for
action have been
determined as
those areas
where
technology
exists and local
intervention can
make a
difference to
take-up

attracted waste to energy, biomass and onshore wind geneitiogties have been determined as those areas where there |
capacity to the aileand this may form part of the private grid considered to be a relatively easy opportunity to decarbonise

concept. where local measures can have significant influence, where t
characteristics of Cheshire & Warrington make this a natural
The British Geological Survey has estabG&wahargy and where significant further work is required.

Observatory laiceto examine geology related energy issues
such as geothermal and carbon capture. Cheshire East Coukgih result residential initiatives are considered important.
has plans to commence geothermal testing at Crewe. Chesliheshire & Warrington has a significant housing stock off ga:
East Council through its ELENA programme is developing grid and there are significant new housing developments
battery storage and heat networks in Crewe and Macclesfieflanned. These two areas suggest a very clear opportunity tc
with the aim of capitalising on the deep geothermal resourcstart initiatives around energy efficiency, heat and smart
under Crewe. systems. This is an area highlighted by the Committee on

Climate Change as an area where more could be achieved v
All of the Local Authorities across the LEP have examined quickly.
opportunities to develop heat networks and further work is
required to ensure that these are properly investigated as pditt@fargest category user of energy in the UK is transport an
future growthparticularly residential growth. This report a result those local initiatives that can impact on transport en
suggests further ways in which viability of these systems candage have been considered.
improved.

Finally, in terms of priorities for action, the energy / industrial
The area is also committed to reducing fuel poverty and  characteristics of the area have been cofisidéreations
encouraging improvements in energy efficiency as well as, ifothke very important nuclear sector in Cheshire & Warringto
case of Cheshire East, introducing an alternative energy prandehe concentration of energy intensive industry.
(Fairerpowgand encouraging switching.

The action plan priority themes are therefore summarised as
ActionPlan for Cheshire & Warrington follows:

The report contains a detailed action plan and also sets out iowaccepthat future grid development may need some

the low carbon energy pathway may look in the area over 5, 10 forward funding througmfmastructure fundcontinue to

and 20 years. press Government to relax legislation preventing
speculative grid development and supfothére



Executive Summarycont

P There is no
supposition that
large scale
subsidy will be
required z but in
some cases
market failure is
preventing
widescale
implementation

1. investigation of a private grid for energy intensive indusfigsding
on the Mersey Estuary.

2. Provide clearformation and adviam the cost / benefit  One of the main contentions of the report is that decarbonisa
and installation of combinations of small scale renewablg.now more of a commercial challenge than a technical
smart systems, energy efficiency and energy storage t0cpajlenge. There is no supposition that large scale subsidy i

households, smaller commercial occupiers, property o jired hut in some cases market failure is preventing
developers and installation businesses. Given that sawr\}\g . .
escale implementation.

can already be achieved despite installation costs, the
barrier appears to be information. ) ) o
3. Seize the potential opportunities that new nuclear and Market failure in terms of some of thgemeration, storage,

developments in small and modular reactors can bring ffficiency and heating measures is appears to be mainly a

the Cheshire & Warrington economy to reinforce its posfitgvledge sharing and typical early adoption issue. Alternati

as the leading nuclear sector location in the UK. There ign@nce models (lease, loan, mortgage) and continued use of

case for aector developmemtork stream for the nuclear incentives such as the Renewable Heat Incentiveland Feed

sector. Tariffs are important for their continued roll out by household:
4. Useplanning policythe public estate and financial and smalleommercial users where implementation can be

mechanisms to katlrt heat networks in higher density initially cost neutral with considerable savings to follow..

developed areas. Investigate heat sources including

geothermal in SE Cheshire. In terms of forward funding aspects such as heat networks, E
5. Promotiorof low carbon heating solutions in low density charging networks and forward funding power grid reinforcen

domestic / commercial developireatsing with existing  there js likely to be a future return on investment but the

cost neutral solu_t|ons in off gas grid a_reas. certainties / timescales create a market failure. There is a ne
4. Useplanning policpand create mechanisms for __for a publicly backed but commercially structured infrastructu

investment in charging points for EVS in a manner Wh'chJWﬁ]to address issues in this area and the Evergreen / North

alleviate anxieties about a transition to EVs. )

Powerhouse Funds are examples of how this may be addres

_Inda_lll_éhe lreport sets %Ut 10 the_rr;]_es fr(])r actir(])n Withfseveral In addition there is the opportunity to address smaller scale
individual recommendations within these themes for . irwovation in products, installation and associated training
consideration and so other themes are picked up in detalil W{h N o1 the planned Cheshire and Warrinaton Enerav Inno
the action plan at the end of the report. rough the p heshire an ring nergy innova
Fund, whilst the remaining ERDF funding linked to low carbol
can be used to supplement this approach as well as dealing \

some of the knowledge sharing / early adoptiacriesses

10



Executive Summarycont

SMEs.
Conclusion

The energy sector and the move to decarbonisation when
considered as a whole is an extremetguvgiohg agenda for

any Local Enterprise Partnership. The Clean Growth Strategy
has helped to create a framework to deliver incremental changes
and in many of the areas Cheshire & Warrington not only has the
environment to allow the introduction of sobuttaiso to

benefit economically from them. Implementation will however
require prioritisation, better commercial models and in some
cases, notably-darbonising heat, strong political leadership.

11



|ntroduction

P The Clean
Growth Strategy
has set out the

In Autumn 2017 the Government (the Department for Busin€zsimmission and the area
Energy and Industrial Stra‘it@S) produced its Clear] _
Growth Strategy (CGS). This set out the next steps involvedrifs commissioning of this report by the Cheshire & Warringt
the decar_qusauon process whilst at the same time aIIowmgocaI Enterprise Partnership (C&W LEP) recognised not only
growth within the economy. contribution that Cheshire & Warrington must make to the

) ) Government 6s decarbonisatio
The CGS seeks to establish an approach which can ensurediafents of the energy sector in Cheshire & Warrington and-
the UK has a secure supply of affordable energy which can fArdVation and ﬁconomic dividenc{ that the Sr&&could gain fr

L evin he 0's om

growth whilst at the same t,. gﬂ%to%l% ol Erlon dednom
to reduce its carbon emissions. It also addressed the econovﬂ cSh! w y:

opportunities associated with the transformation of the enerc(;% eshire & Warrington has a significant concentration of indt

g P Xy@em. | 1 -
5+00 AEO A R @eE I Ol and the Ellesmere Port / Mersey Estuary area has a

provide clean,
secure and
affordable
energy for future
economic
growth

The Government also simultaneously published road maps ?8pcentrat|on of sevgral companies classified by BEIS as en

industrial decarbonisation and energy efficiency across a nifiBegive- These businesses clearly face a challenge to trans

of those sectors which are most energy intensive (cement, towards a low carbon economy.

ceramics, chemicals, food & drink, glass, oil & refining and pulp

& paper). Much of this work is particularly relevant to Cheshiter8ss the UK there is also a need to ensure that domestic a

Warrington because of the large representation of these segersmercial heat sources asaud®nised and that transport,

in the area. the largest single area of energy consumption in the UK redu
its carbon footpiirgnd the population growth projections for
parts of Cheshire and the levels of car ownership and usage

In the same period of the publication of the CGS the Goverringéit this aspect oicdebonisation will need to be a significant

also published the Industrial Strategy White Paper and the @kdiof the work undertaken within the area.

Growth Grand Challenge. These highlighted how

decarbonisation and the supply and use of energy are imporiafirms of energy expertise, the area has been at the centre

considerations which cut agkguéicarekpbrfise (el éd dbEBel dndrias atd rédni

e oo o ey e et mpeci AL storage and has b prvet secor and Higher Educ
research facilities including the Energy Centre at Thornton

has across Cheshire and Warrington.
g Science Park. The area has been selected by the

12



Introduction cont

P The report sets
out suggested
actions which
make a
distinction
between areas of
influence and
where there is a
need for
intervention

British Geological Survey for one of two energy research fiellafluence can be brought to bear or a direct intervention is
sites and at Protos, also close to Ellesmere Port, a significag@nsidered most appropriate.
energy generation park is being developed.

This report was produced in order to feed into the production
Such is the concentration of industry and energy expertise ithghisheshire & Warrington LEP energy strategy.
area that the 6Cheshire Energy Hubd has been for med wl
concentration of local players with a vision to support the endigiedore Bizcat
industry. The Cheshire Energy Hub demonstrates businesses

leadership and is acting as a clear voice for the sector. The \jickledoris a specialist economic development team based i

group is seeking to lead the discussion on changing the enef@yCheshire & Warrington area. We have completed a numk

system within the area and they have proposed an importarsf projects for the LEP and the Local Authorities in the area a

demonstrator project for the UK. in particular examined the case for Energy being recognised
fourth priority of the LEP in 2015.

The Report

Bizcats a specialist energy consulting firm made up of
The report sets out the energy context in terms of the natiorgflecialists with a background in large international energy
picture, the current baseline position of Cheshire & Warringfgnpanies including AECOM, Iberdrola and Vattenfall. The

the growth aspirations of the area and what that might mear?}#fin€Ss was founded in Sweden and importantly, has a larg
terms of energy amount of experience in implementing decarbonising project:

Scandinavia. Much of this experience is then translated into t

specific UK situation.
The report then considers the different aspects of the energypmix

and the current situation in terms of technology, commercial
challenges and the likely stages in implementing future change.

The report then sets out a suggested vision for Cheshire and
Warrington in terms of its future energy position and what would
be mostly likely to be achieved locally.

The report then draws together a proposed action plan which
importantly, distinguishes between those areas in which the local
public players can play a supportive@naéhose where

13



Context

P Carbon budgets
set out targets
for how the UK
achieves an 80%
reduction on
carbon emissions
2008-2050

The roadmap for the UKO6s s tTheflear growth Strategydscset pubagainst he follawing |
economic growth is set out in the Clean Growth Strategy (C&Pgcts of energy:
and this was published in October 2017. it ties in close with the
Industrial Strategy which was also published in Autumn 2017. A Business and Industry Efficiency

A Shift to Low Carbon Transport
The Clean Growth Strategy sets out proposals for reducing A Clean power
carbon intensity in all sectors of the UK economy throughthe A Natural resources
2020s. It explains how the whole country can benefit from low A Domestic
carbon opportunities and drive economic growth, while meetingk Public Sector
national and international commitments to tackle climate change.

The Clean Growth Strategy also offers the roadmap for how/ffé Strategy then also sets out:

UK will meet its carbon budgets. The Carbon Budget was A How Government can accelerate clean growth

established in 2008 and sets out (in five year blocks) how the UK How the Government can show leadership

moves towards an 80% reduction in carbon outputs by 2050. The

targets which were established are set out in the graph belowdiagram showing these themes, their contribution to carbor
emissions and the broad themes of the strategy is set out

UK Carbon Budget (million tonnes of carbon) overleaf.

4024

3018
2782
2544
1950
1725
I 8048

Baseline  1stCarbon  2nd Carbon 3rd Carbon  4th Carbon  5th Carbon 2050
budget 2008- budget 2013- budget 2018- budget 2023- budget 2028-
2012 2017 2022 2027 2032
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High level summa@lean Growth Strategy

25% of emissions

Energy efficiency in
buildings; assistance
for large businesses
to improve efficiency;
specific plans for 7 of
the most energy
intensive sectors.
Invest R&D in carbon
capture and storage.
Phase out fossil fuel
heating and recycle

24% of emissions

End sale of petrol /
diesel and create
funds for takep of
low emission
vehicles; deploy
charging infra
structure; retrofit
busses; work with
industry on
automotive sector
deal

21% of emissions

Implement the smart -
systems plan;
CcoNsumers use pow
flexibly

Deliver new nuclear
Further stimulate
renewable power
through CFDs; a
sector deal; carbon
pricing

R&D in smart

15% of emissions

13% of emissions

Agricultural support Energy efficiency:

aimed at -
environmental
outcomes; forests;
timber in

construction; aim for
zero avoidable wast
manage emissions
from landfill.

ECO funding for
claimants; aim for
Band C in private
rented / fuel poor
homes; improve
social housing,
provide smart metel
Increase energy
performance
standards for new

2% of emissions

- Voluntary target of
30% reduction in
carbon £255m for
energy efficiency
improvements.

Increase use of
cycling and walking
for shorter journeys;
shift freight from road
to rall

- R&D in autonomous
vehicles; batteries
andHGV platoons

heat - systems and storage;
nuclear fuel and
reactors; renewables
including turbine

design

and existing homes.

Low carbon heating:

- Roll out heat networks;
phase out fossil heating
in new / off grid homes;
improve boiler standards;
reform RHI; innovation
funding

Accelerate clean growth:Establish finance taskforce; develop sustainable finance management standards; clean tech investment fund; green mortgages

Government leadership Promotion, interinisterial approach and report on emissions intensity

15



Context cont

P Many of the
initiatives set out
in the CGS have
funding streams
associated with
them.

As part of the Strategy a number of initiatives which will proxigd|erating the shift to low carbon transport
funding have also been identified and these are as follows: A Spend £1 billion supporting theipatdultra low

emission vehicles (ULEV), including helping

Accelerating Clean Growth consumers to overcome the upfront cost of an electric
A Providing up to £20 million to support a new clean car
technology early stage investment fund A Develop one of the best electric vehicle charging
Improving business and industry efficiency networks in the world by investing an additional £80

A Demonstrate international leadership in carbon capture million, alongside £15 million from Highways England,
usage and storage (CCUS), by collaborating with global  to support charging infrastructure deployment
partners and investing up to £100 million in leading edgei Accelerate the uptake of low emission taxis and buses

CCUS and industrial innovation to drive down costs. by providing £50 million for theérPTai

A Invest around £162 million of publIC funds in research programmwhich gives taxi drivers up to £7'500 off
and innovation in Energy, Resource and Process the purchase price of a new ULEV taxi, alongside £14
efficiency, including up to £20 million to encourage million to support 10 local areas to deliver dedicated
switching to lower carbon fuels. charge points for taxis.

A support innovative energy technologies and processes A providing £100 million for a natimumammef
with £14 million of further investment through the Energy Support for retroﬁtting and new low emission buses in

Entrepreneurs Fund. England and Wales.
Improving the energy efficiency of our homes A Invest £1.2 billion to make cycling and walking the
A Support around £3.6 billion of investment to upgrade natural choice for shorter journeys.

around a million homes through the Energy Company A position the UK at the forefront of research,
Obligation (ECO), and extend support for home energy  development and demonstration of Connected and
efficiency improvements until 2028 at the current level of  Autonomous Vehicle technologies, including through

~ ECO funding. the establishment of the Centre for Connected and

A Investin low carbon heating by reforming the Renewable Autonomous Vehicles and investment of over £250
Heat Incentive, spending £4.5 billion to support million, matched by industry.
innovative low carbon heat technologies in homes and A |nnovation: Invest around £841 million of public funds

_ businesses between 2016 and 2021. in innovation in low carbon transport technology and

A Innovation: Invest around £184 million of publIC fUndS, fuels inc|uding ensuring the UK builds on its Strengths
including two new £10 million inn@ratoammes and leads the world in the design, development and
develop new energy efficiency and heating technologies  manufacture of electric batteries through investment of
to enable lower cost low carbon homes up to £246 million in the Faraday Challenge

16



Context cont

P The Committee
on Climate
Change (CCC)is a
Statutory Body
advising the UK
Government on
progress being
made to reduce
carbon.

Delivering Clean, Smart, Flexible Power Within each of the themes there is more detail on the exact
A Improve the route to market for renewable technologiegiatives being carried out.

such as offshore wind through up to £557 million for
further Pot 2 Contract for Difference auctions, with thg\/lthln the 2008 |egiS|ati0n that established the 80% reduction

next one planned for spring 2019. in carbon emissions, the Committee on Climate Change was
A Innovation: Invest around £900 million of public fundgf)rmed'

including around_£_265 million-in smart s_ystems_ to re‘jI%(?Committee on Climate Change (the CCC) is an
the cost of electricity storage, advance innovative  jhdependent, statutory body and its purpose is to advise the
demand response technologies and develop new wa overnment and Devolved Administrations on emissions
~ balancing the grid. targets and report to Parliament on progress made in reducin
A £460 million in nuclear to support work in areas includiegnhouse gas emissions and preparing for climate change.
future nuclear fuels, new nuclear manufacturing
techniques, recycling and reprocessing, and advancéf fulfilling its role its focus is to:
reactor design.
A £177 million to further reduce the cost of renewables,
including innovation in offshore wind turbine blade
technology and foundations.

A Provide independent advice on setting and meeting
carbon budgets and preparing for climate change.

A Monitor progress in reducing emissions and achieving
carbon budgets and targets.

A Conduct independent analysis into climate change

Enhancing the benefits and value of our natural resources science, economics and policy.
A Support peatland through a £10 million capital grant A Engage with a wide range of organisations and
scheme for peat restoration. individuals to share evidence and analysis.

A Innovation: Invest £99 million in innovative technologE _
and research fagritech, land use, greenhouse gas ~ —ach year the CCC produces a report which sets out
removal technologies, waste and resource efficiency.pmgress‘ The Executive Summary for 2017 stated:

ARAR75% of the emissions redu
resulted from reduced burning of coal in the power sector
%Figure 2). This is now at low levels, with limited potential
or further reductions. Even if all coal generation stopped,
which is the Governmentoo6s
emissions would only fall by around 16 MtCO2e, the

Leading in the public sector
A Provide £255 million of funding for energy efficiency
improvements in England and help public bodies acces
sources of funding.

17



Context cont

P UK Transport
and Buildings
emissions have
been rising and
are considered a
priority for the
CCC.

emissions would only fall by around 16 MtCO2e, the  Cheshire & Warrington
equivalent of less than two years' worth of further progress

required to 2030. In the context of the Clean Growth Strategy and the comment
In other sectors, recent progress has been far more limit@4te Committee on Climate Change, it can be seen that the
emissions have been rising: economy of Cheshire & Warrington will be affected by the

Wi[tg)ativesetout in the Clean GroSiitategy. The
opportunity is to ensure that changes in the energy system
result in an economic dividend for the area.

Transport emissions have risen three years in a ro
their highest level since ZD@8reflectssing
demand for travel and a slowing of progress in

improving the efficiency of new vehicles. In contrastheareas and the actions that could be undertaken are set
our scenarios for meeting the fifth carbon budget out in detail in the pages which follow, but they stem from the
require transport emissions to reduce by an averageegfcharacteristics of the Cheshire & Warrington economy in
4% per year to 2030. terms of industry and energy assets.

Buildings emissions have risen in the last two years, ) ) ) )

with the trend only partly attributable to lower winteft-  €léan poweCheshir& Warringtois a leader in

temperatures than in 2014. Most boilers have now nuclear energy and the development of both new nuclear
: o . in the near term and small and modular reactors in the
been replaced with efficient condensing models

o : S . longer term represent opportunities for continued growth
(around 70% in 2016) and rates of installing insulation i, the sector. In addition, initiatives are underway for

have been very low since 2012. Uptake of heat pumps fyrther power generation in thé peeticularly at

and district heating remain minimal and new buildings Protos in Ellesmere Port.

with higlcarbon heating systems are still being built2. Transportin many ways the Cheshire & Warrington

Industry emissions fell in 2016, but over half of the ~ economy has been built on stoadgand to a lesser

reduction reflected reduced iron and steel production €xtent raionnections. Car ownership is high and

rather than improvements to energy productivity or journeys to work are both longer than average and more

shifts to losarbon fuels. Plant closures have not been likely to be undertaken by car (check). EA Technology
: o . are a leading player in early stage studies on how Electric

a result of climate policies since these had at most a

. _ ) . Vehicles will impact on the energy system and there
marginal effect on relative plant economics. Effective 5,1 appear to be an opportunity in this area for

policy is now needed to support UK industry to move - Cheshire & Warringtafthough given the current
towardslowar bon product i on mechdtge gointnétwork, the area is starting from a low
base.
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Context cont

Buildings The CCC note that fugtbon heating systems g \warrington.
are still being build and in Cheshire & Warrington the large

numbers of (often affluent) homes and businesses that are

based in an off gas grid area represent a perfect

environment to establish heat technologies that will need to
transition into replacing heating systems across the whole

of the UK. This plus the planned large scale residential

’ The focus of the growth in large parts of Cheiskowme areas with access
to geothermal resourcepresents an economic
CGS on clean opportunity for the area to develop a growth sector based
power, on installation, maintenance, smart systems and finance.
t t Industry Cheshire & Warrington is an area which retains a
ransport, large amount of industnuch of this energy intensive
buildings, industry. The Mersey Estuary industrial belt has

industry and
smart systems
aligns with the
needs and also
opportunities in
Cheshire and
Warrington

opportunities to explore a private network for power linked
to the Protos Business Park. In the longer term, the Clean
Growth Strategyb6s focus for
focus on Carbon Capture and the proximity to the pipelines
for the Irish Sgasfieléind the location of the-geergy

facility of the British Geological Survey provide the area with
some future potential in this development.

Smart Systemsn almost all of the work around the Clean
Growth Strategy there will be further work required in
development smart systemanaging supply, storage,
predicting demand, control systems and pricing models /
smart operating systems. Cheshire & Warrington has
strengths in control systems more geneuélly

specifically the work of the University of Chester Energy
Centre and Thornton can take a lead on developing new
intelligent energy technologies.

energy

intensi ve

ndustr

These are many of the things that can be considered in
developing a future straitdgyt before this is examined in
detail it is important to establish the baseline position of Cheshire
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Cheshire and Warrington baseline position

Economic Overview Cheshire and Warrington elsewhere but the contribution of

petroleum / chemicals to the economy and the reliance of the

The key economic metrics of Cheshire & Warrington relevamtdckforce on car / van journeys helfignthe baseline

this study can be considered as follows: energy findings set out below.
A An economy of £28.5bn GVA (17% of North West
England as a whole). The data also highlights the relevance of the Clean Growth
’ 14% of economic A The largest contributor to the GVA of the area is by th8trategy to the aiieand the vulnerability of much of the
. manufacture of petroleum, chemicals and economy if the Strategy is not delivered effectively.
OUtpUt n pharmaceuticélshis often energy intensive sector

Cheshire &
Warrington is
achieved from
the energy
intensive sector
OPAOOI T ADi h
chemicals and A
pharmaceuticals)

A

contributes 14% to the economic output.
In terms of businesses operating in Cheshire & Energy Overview
Warrington, in 2017 there were 42,000 business units
recorded and 4.5% of these were registered as beingThe total annual energy consumption in Cheshire & Warringt
involved in manufacturing (similar to the UK) road transport excluded, was 23,600 GWh in 2015 (the whole
When employment is considered, however, 9% of thethe Liverpool City Region consumes 20,400 GWh; Greater
488,000 employees recorded as working in the area Wagilachester consumes 33,700 GWh). The energy consumptic
involved in manufacturing (compared to 8% nationallydiffers considerably between the Local Authorities, mainly du
The total population of the area is now (2016) estimattitt energy intensive industrial cluster at Ellesmere Port. Whil
at 921,000. At the time of the 2011 Census there werelomestic energy use represents more than 50% of the total
386,000 households recorded in Cheshire & Warringtenergy used in Cheshire East and Warrington (transport not
The last Census also recorded that 41% of householdadtuded), the corresponding share in Cheshire West and
the area had access to 2 or more cars (32% for Engla@tester (CW&C) is only 20%.
& Wales) and only 18% did not have access to a car
(26% in England & Wales). The intense use of petroleum products and solid fuels in CW
The average distance travelled to work by residents dfiighlights the considerable differences in the energy use acrc
the Cheshire & Warrington area was 16.5km at the lagiie three authorities, but when considering domestic energy
census (15km for England and Wales as a whole) andonsumption only, the three areas show a more equal energy
74% travelled by car or van (compared to 63% for  profile.
England and Wales).

Besides petroleum (close to 8,000 GWh pa) and gas (over 8,

Clearly there is more detailed economic data recorded for GWh pa), electricity (5,000 GWh pa) and solid fuels (2,900 G
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Cheshire and Warrington baseline positiorcont

P Fossil fuels (oil,
gas and coal)
account for 70%
of the total
energy
consumption
even before the
transport sector
Is considered

pa) play an important role in the overall energy supply. Fosglr € made available suggest
fuels (oil, gas and coal) account for 70% of the total energy Share in Cheshire and Warrington is 29%, or 9,600 GWh pa,
consumption (16,500 GWh pa), excluding road transport an@ﬂ%”g;he total energy consumption of the area just over 33

fossil share in power generation. GW

The energy intensive industrial cluster at Ellesmere Port ~ Gas is the dominating central heating energy source account
consumes around 2.5% of UK 5%5 sﬁ%llﬁgfh%qremIS%H‘HrQa{‘ grqaga}gdh@% 18 fur Iylolg/li
makes Ellesmere Port outstanding in Cheshire and Warringfgi,2f &/l heating systems are electric and the remaining"11%
. : . ased on heating oil, solid fuels or combinations.

especially regarding the type of energy used; petroleum products

totally dominate, followed by solid fuels. . L -
Domestic energy consumption in the three Authorities

Total energy consumption in Cheshire and Warrington excl Domestic Energy Consumption 2015 (GWh)
(Biofuels & Wastes not included)
transport
Solid fuels A
Total energy consumption in Cheshire & Warrington 2015 (GWh) Cod |
Petroleum ‘
Petroleum - |
c= [ — .
Ges | —— Etectrity |
0 500 1000 1500 2000 2500
Electricity _ m\Wamington ~ m Cheshire West and Chester ~ m Cheshire East
Solid fuels | o . .
The total energy consumption in the domestic sector is
Bio& Waste [l _domlr_1ated by gas, followed by electricity. Be_S|des cooking, g
is mainly used for space heating and domestic hot water (DH
coal [ making this an important area for decarbonisation. Electricity

consumption is approximateéhofifBe gas consumption in the
domestic sector, but only a fraction is used for heating. Heatil
oil has a less significant inipgetctalthough in Cheshire
Besides the industrial processes petroleum is mainly used ig#seas much as 15% of the energy demand is oil. This can &

tl’an_sp_ort sector. Due to the moblhty in the VehiCIe. ﬂeet, IOC%Xp|ained by |arge areas not having access to the gas g”d
statistics are not available in the same way. The figures which

1,000 2000 3,000 4,000 5000 6000 7,000 8000 9,000
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Cheshire and Warrington baseline positiortont

NonDomestic energy consumption in the three Authorities

Non-domestic Energy Consumption 2015 (GWh)
(Biofuels & Wastes not included)

Solid fuels |

=nndlll
Petroleum

Gas
Electricity

0 1000 2000 3000 4000 5000 6000 7000 8000
m\Waringlon  ® Cheshire West and Chester W Cheshire East

As the energy challenges for the residential, public and
commercial sectors differ from the energy intensive industrial
challenges in the Ellesmere Port, the report deals with them
separately.

Firstly, however, a more detailed breakdown of the energy use
by type and by Local Authority is presented in the pages which
follow
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Cheshire and Warrington baseline positiorcont

P Gasis a highly
significant
energy sourcez
but petroleum
dominates in
CW&C

The total energy consumption (transport and power generation

excluded) in Cheshire and Warrington 2015

Electricity (GWh 2015)

Gas (GWh 2015)

Petroleum (GWh 2015)

2500 2500 8000
2000 2000 6000
1500 1500 4000
1000 1000 I I I 2000
500 I l 500 I L L
- SR S e
, H EN- ; S TF &S
Domestic Non-domestic Domestic Non-domestic Q & ¥©
m Cheshire East u Cheshire East u Cheshire East
m Cheshire West and Chester u Cheshire West and Chester m Cheshire West and Chester
= Warrington u Waningten = Warrington
Manufactured Solid Fuels (GWh 2015) Coal (GWh 2015) Bioenergy & Wastes (GWh 2015)
2500 100 160
2000 80 140
1500 60 120
100
1000 0 I .
20
500
m BA. |-
- Industrial & Commercial Domestic 40
Industrial Domestic
W Cheshire East 20
m Cheshire East

m Cheshire West and Chester

= Warrington

m Cheshire West and Chester

m Warrington

Cheshire East Cheshire West  Warrington
and Chester
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Cheshire and Warrington baseline positiorcont

P Cars account for
60% of the total
transport energy
consumption

Road transport energy consumption in Cheshire and Warrington

2015

Road transport energy consumption
2015 (GWh)

Freight

500 1,000 1,500 2000 2500

m Warrington
B Cheshire West and Chester
m Cheshire East

Road transport energy consumption
2015 (GWh)

Warringten _

Cheshire West and
Chester

chesrirecct N

1000 2000 3000 4 000 5000

W Buses B Diesel Cars W Petrol Cars
m Motorcycles mHGV uLGv

In Cheshire & Warrington the personal transport accounts for
62% of all energy use in the transport sector. Cars totally
dominate personal transport (96%) leaving only 4% for buses.
This means that cars account for 60% of the total transport

energy consumption.




Cheshire and Warrington baseline positiorcont

P More energy is
consumed in
CW&C than in
Cheshire East
and Warrington
combined

Domestic, natomestic and transport energy consumption share in each local authority and all of Cheshire &

Warrington

ChesterEast
Total energy consumption 8.1 TWh

m Domestic
W Non-domestic

B Road transport

Cheshire Westand Chester
Total energy consumption 16.2 TWh

m Domestic
m Non-domestic

H Road transport

Warrington
Total energy consumption 4.7 TWh

= Domestic
= Non-domestic
= Road transport

Cheshire and Warrington
Total energy consumption 28.8 TWh

m Domestic
m Non-domestic

H Road transport

As a comparison Greater Manchester has a share of 40% domestic; 30% commercial and industrial and 30%
transport therefore illustrating the skewing effect of the industrial cluster in CW&C.
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Cheshire & Warrington future development plans

P New
developments
presenta
tremendous
opportunity to
start to change
the energy
system with
fewer physical
and financial
constraints than
those presented
by retrofit
models.

Introduction

In considering the future energy position of Cheshire &

Strategic Economic Plan

Since the publication of the Local Plans for the Local Authorit

Warrington it is important to consider the likely changes to fataess there have been several further strategies suggesting |
demand and any constraints which could restrict the future levels of growth for the area.

development.

Pl ans for the Northern Powe

New developments also present a tremendous opportunity tconomic Plan and recent statements from the Government
start to change the energy system with fewer physical and about future housebuilding all focus on growth.
financial constraints than those presented by retrofit models.

Local Plans

In the updated SEP, the LEP sets out a position which stated
that, o6éthat successful deli
spatial priority areas (Mersey Dee, Constellation Partnership

The Local Plans of all the Local Authorities within Cheshire &ea and Warrington New City) could lead to a need for up to

Warrington allow for considerable growth in housing and

127,000 new homes by 2040. This equates to around 9,000

employment space. The plans are summarised in the table above current local plan targets if current levels were

below and illustrated in maps which follow:

Date Housing Commercial
adopted space

Cheshire 27/07/17 36,000 31,000 new

East homes by jobs
2030

Cheshire 29/01/15 21,000 365Ha of

West homes by employment
2030 land

Warrington 6 New Ci 2600 381Ha of

projections homes by employment

2037 land

extrapolated to 2040, but this figure remains subject to ongoil
strategy development work, particularly in the Constellation
partnership areab.

It is clear that, whatever the exact numbers of houses and siz
employment allocation, Cheshire & Warrington is likely to see
substantial development in the r28tyEars and this
development is likely to be located close to existing settlemert
Crewe and Warrington are areas of particular focus.

Key Issue
Whilst mapping various scenarios for future growth is possibl

the approach does not match the approach of the Distributior
Network Operators (DNOs). The DNOs are able to map their
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Cheshire & Warrington future development plangont

P Legislation
prevents DNOs
from building
capacity into the
network in areas
of predicted
future demand
until there is
greater certainty
around projects

current capacity and current demand but legislation prevent€heshire East Local Authority area for the electricity network
them from building capacity into the network in areas of predictethaps overleaf illustrate the current capacity / fault levels
future demaifiduture capacity can only be created in those using a Red / Amber / Green system to illustrate issues. Apal
locations when specific projects are known. This safeguard from some fault issues at one Maccleststhtisubthe

prevents large speculative capital costs being allocated to timetwork is reported to have general capacity in the locations
utility bills of existing customausat the same time the where substantial future development is planned across the
system rather restricts forward planning for future growth aretéa.

those areas where projects are planned in areas where the grid

requires an upgrade, there is the potential for the project tiniElie€Company currently expect to be able to meet future

and budget to be directly impacted by the need to reinforce demands although aspects such as EN takg impact this
supply. in the future.

One alternative to awaiting investment by a DNO (or potenti@yNetworks (Scottish Power subsidiary) provide the networl
developers) would be to speculatively forward fund infrastruatwoss the remainder of Cheshire & Warrington (see following
reinforcement through an alternative funding mechanism lean&ms). Whilst their mapping is more detailed, the actual cape
instance, by a Local Authority and potentially part funded thpmsifion is more constrained than in the Electricity NW area.
a rolling investment fund which could include Northern

Powerhouse Fund or Evergreen. This would allow a repaynm@néster and Warrington, in particular, are locations that are |i
once development has come on $tedbeit with the public to need network reinforcement for substantial growth to occul
body taking the risk that the returns then gained from the  Crewe and Ellesmere Port are less constrained by the currer
development do not match the scale of investment made. provision of power.

This case for an infrastructure fund is returned to in the fundiaglent are the gas supplier for the area and there reported n

intervention Chapter. issue across some of the Cheshire (less so Warrington) area
the lack of any gas infrastructure. New developments outside
Ability to undertake development current built boundaries of locations such as Nantwich,

Middlewich and Winsford for example may create further off ¢
The current level of network capacity is set out in the maps grid locations / require infrastructure.
overleaf.

As this report demonstrates, however, issues over future gas
Electricity North West are the DNO which covers a large padooinections are not considered as critical as electricity
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Cheshire & Warrington future development plangont

infrastructuieand in many ways off gas grid properties could
introduce alternative heating technologies which would then
provide an opportunity for them to be used as demonstrator
projects for future initiatives-tar®nise other locations.
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Cheshire & Warrington future development plangont

Electricity North West current capacity position

Substation capacity | If- Vﬁ"f Mg ke 0 (Red, Amber, Green
‘ *{' B T systeni with green

illustrating capacity

and red illustrating

immediate

e constraints)

Substation network
faults

rrrrr

pppppp
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Cheshire & Warrington future development plansont

SP Networks current capacity posifi@outhern
portion of Cheshire & Warrington

Distributed Generation Heat Map Application

P SP Networks
report some up
coming capacity
constraints in
Chester and

Northwich
: ll'
\
A “M“‘?&u
s
3 10km

7 DoBH, OS, Esri, HERE, Garmin, USGS, NGA

on -Trent

Sthke

ot

(Red, Amber, Green systanith green illustrating capacity and red
illustrating immediedmstraints. Solid lines are major pipelines and
dotted lines are spurs.)
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Cheshire & Warrington future development plansont

SP Networks current capacity positioorthern
portion of Cheshire & Warrington

Distributed Generation Heat Map Application
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Areas served by Cadédritlustrated by
percentage of home off gas grid
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Cheshire & Warrington future development plansont

P In Cheshire West
& Chester the
largest
residential
Increases are
planned for
Chester and
Ellesmere Port
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Cheshire & Warrington future development plansont

P In Cheshire West
& Chester, there
IS a commercial
focus on Chester
(new CBD),
Northwich and
Winsford
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Cheshire & Warrington future development plansont

P The largest
proposed
Increase in
commercial
space in Cheshire
East is targeted
at Middlewich
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Electricity

P Technology is
having impact
across all aspects
of the electricity
and gas supply
chain and the
lead time for
technology
deployment is
shortening

The electricity industry in the R@gkears is likely to see a

revolution in technology, commercial structure and investment.

Such a development is obviously not exclusive to Cheshire and

Warrington, but it is vital the C&WLEP have a good

understanding of these changes in order to prepare for challenge

and opportunity that could arise.

Recent studies have identified change via:
A New technology deploymgmeiat change in technology

relating to transportation, 10T, smart grids, demand side
management, micro generation, home heating, thermal
electricity generation andsg@mce is enabling a
revolution in the economics of energy supply. This is

A

having impact across all aspects of the electricity and gas

supply chain. The lead time for technology deployment i

shortening

Digitisation of electricity supipdyimprovement in our
understanding of energy performance from the adoption
of 10T, together with the digitisation of electricity and gas
industry systems is creating the impetus for change.
Smart metering and smarter infrastructure on grids and
network together with the adoption of industry wide
systems for trading and settlement in the next decade wi

S

the UK today compared with around only 90 points of
production twenty years ago. Inthe C&W LEP area,
there are around 13,000 small scale points of electricit
generation (mostly PhotoveRais). As the

economics of PV continue to improve, it is likely we wil
continue to see further deployment of decentralised
generation (in some cases combined with storage and
EV charge capability).

Increased electrification of transport. In accord with
central UK Government policy, the sale of fossil fuel
vehicles will be prohibited from 2040. This has created
further push to the promotion and adogltatriof
vehiclesHvg into the mainstream. We are also seeing
the emergence of fuel cel
hydrogen and the deployment of compressed natural g
(CNG) for fleet use. Together with changes in rail use
technology (electric and H2), the make up of energy
demand from transport is likely to be very different fron
that seen in the last number of decades.

A New technology impacting electricity distribution and

storage. Energy storage technology (for both heating,
cooling and electricity) is improving at both micro and
larger scale. This is likely to have an impact at both site
level and also within the electricity grid in the period of
the energy strategy. IT has the potential to change the
usage behaviour as well as the economics of energy

create a very different environment for commercialisation  SUPPIY-
and innovation, especially for new entrants to the energy

market.

Baseline
A Change occurring from greater energy decentralisation

increasingly, electricity generation is decentralised. The UK is currently undergoing a transition towards a lower
Over 900,000 points of electricity production existing itarbon energy system. The electricity generation mix has mo
from coal based generation to gas and renewables in the last
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Electricity cont

P It is considered
likely that
further small
scale generation
is likely to occur
in the LEP area in
the next 5 to 15
years, mostly in
distributed
energy

decade. In the near future, this trend is expected to continudelectricity Generation

augmented with further additions of low carbon electricity

generation, much of it decentralised.

UK electricity generation mix and transition from coal to

renewables (Source: BEIS, Clean Growth Strategy)

Figure 24: UK electricity generation mix, 2016 (left) and UK electricity generation

from coal and renewables 2010-16 (right)**°
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47% of electricity
came from clean
sources in 2016,

and renewables
generated more

Actual and forecasted emissions from UK power sector (Sc

BEIS, Clean Growth Strategy)

Figure 25: Actual and projected power sector emissions, taking into account the
clean growth pathway, 1990-2050
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Within the C&WLEP area, there are almost 13,000 points of
electricity generation, including:
A Centralised power plants, fossil fuelled, HidWiyass,
wind farms, hydro power
A Decentralised electric generation; wind turbines, micro
hydro, solar PV etc.
For small scale electricity generation, this is shown in the Tat
below.

Our forecasts indicate that further small scale generation is i
to occur in the LEP area in the next 5 to 15 years, mostly in
distributed energy (including micro generation).

Number of small scale electric generation in Cheshire and
Warrington

(2]

L i

= 3 = =

s 3 2| 2

[a) g oM

CE 163,864 4,413 17 3 5 3
Cw&C 146,454 5,022 5 2 2 3
Warrington 88,193 3,475 2 1 8

Total 398,511 12910 24 3 2 6 16 3
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Electricity cont

P For some of
these trends, the
challenge for
LEP isto be a
valuable
stakeholder, for
others it is to be
an active project
participant.

Power Grid In the medium term (i.e. 5 to 10 years) , we forecast a greate
requiremer)t for the LEP to be WQrking in partnership with the
As part of the report, it is important to examine how change!Ogf! lectricity and gas companies to help shape the needs ¢

L . the electricity and gas networks. The issue during this time fr
fﬁgg?rlog{y raendl:]eg:rl?élolr;;mhpoactﬂl:epor:;hzrzzrggr;oerlfﬁéﬂcz hich is reisited in the report) is the inability of the network tc
: ucture. In particular, how prep make speculative investment to meet future demand (and thi:

changes that are likely to occur in the short, medium and |°ri}%ility is enshrined in regulatiith the original intent of
term. allowing other providers to invest in infrastructure).

In the short ter_m_ (i.e. 5 years) our review of the current plar]Buring this time, we forecast a significant increase for new E'
from the electricity network operator and local gas network cparging infrastructure, an associated increase in self genera
operator indicate that investment plans are well structured a(r[:q/) and storage, a noticeable growth for electrical heat dem
focused on current needs. They each have a flexible approdffam heat pumps) and an associated increase in smarter en
via regulation that can respond to the needs of the LEP. Ouapplications as a result of the introduction of smarter meterin
view is that the LEP should encourage a strong engagemerndthew electricity industry arrangements for flexible network
the local companies as leading members of their stakeholdd/e forecast that there may be a particular emphasis in the r.

forums (perhaps through an infrastructure group) to continu@ﬁ&"’quhWhiCh could see ﬁlshiftlzf{/omToljl! heatilr:jg systemhs tow
act as a group that can set out likely future demand and grif €Ctr'c neat pumps as well as EVs. This could create the ne
issUeS or more capacity to be built into the fiedltlookigh

Electricity North West in particular thought that capacity was

o ) o o place especially if one off sites for EV charging (in towns) we
In this time period, further work is likely to be required in Wopfanned for a concentrated future users.

relating to demand side management, early take up of new

electricity st_orgge and readiness for expansion (_)f t_he EY For some of these trends, the challenge for LEP is to be a
network. This is an area of technology opportunity in which y51yaple stakeholder, for others it is to be an active project
Cheshire & Warrington has a USP through the location of Efjgriicipant. The role of the LEP / Local Authorities will only
Technology (and their work in this area) and the University @ecome clear on a project by projedt aisits involvement
Chester Energy Centre at Thornton. should be measured by considering the extent to which there
market failure and the extent to which local players can direc
There is also a leading role for the Cheshire Energy Hub in thféience the outcome (rather than simply act in a supportive
period to help define requirements for future decentralised Manner).
infrastructure.
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Electricity cont

P The UK
Government
Clean Growth
Strategy defines
the incentives
and regulation,
intended to drive
the move
towards an
emission free
transportation
systems.

Technological development has made it possible to genera@raph: Shares of car sales in selected years in a model that
electricity locally and in a small scale, especially from solaiidNoses steady progress towards a petrol and diesel ban in
and wind turbines, but the grid is needed for balancing locabn40 |CE is internal combustion engine; HEV is hybrid electri

generation. Therefore the grid is not just about providing : : - ; ; ;
electricity but being able to offtake when local generation (F);Zli\e/lllselzlgt?i:)\//k; rr']?C’ISEV is batiery electric and FCEV is

exceeds demand. The power grid will have to cope with ne
challenges.

A Baseline grid system (one way) and upgrading ’
programmes -
A Requirements to meet future demand o
A Requirements to meet future small scale generatior| =
A Responsibility for grid development
Electric Vehicles o
The main interfaces between the transportation system ar| v
energy system, are principally in the power sector and the ™
fuels, currently predominantly fossil. The UK Governmen =
Growth Strategy defines the incentives and regulation, int{ .. - - -

to drive the move towards an emission free transportation
systems.

Vehicle sales mix - ban on ICEs in 2040

§

WICE WHEV HPHEV BEV WECEV

Source: Cambridge Econometrics E3ME model.
The likely trends are illustrated adjacent:
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Electricity cont

To meet the Governmentodés 2050 target, al most every cal
van will need to be zero emission by 2050. The Government has

announced an end to the sale of all new conventional petrol and

diesel cars and vans by 2040. Emissions from heavy goods

vehicles (HGVs) will also need to reduce significantly to make a

meaningful contribution.

P To meet the . .
.o s oA A h; UK electricity demand by sector (blue, grey, orange and yellow areas) and the additional demand du@R0EV dema
| OAOT | AT ¢,

ed line) or 2040 ban (green dashed line).
2050 target,

almost every car 500,000
and van will need 450,000
to be zero 400,000
emission by 2050 350,000

300,000

UK Electricity Demand Projections

=

& 250,000
200,000
150,000
100,000

50,000

0
2010 2015 2020 2025 2030 2035 2040 2045 2050
= Households = | ndustry == Commerce & Other
mmm Other Transport ===Road Transport (2040 Ban) = Road Transport (2030 Ban)
Source: Cambridge Econometrics, PRIMES Reference 2016

Source: Cambridge Econometrics
E3ME model and the EU PRIMES
Reference 2016 scenario.
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P A wholesale
move to Electric
Vehicles (EVS), in
order to meet a
potential ban on
petrol and diesel
cars, would add
just 10% to UK
electricity
demand

Government investment will help bring down the cost of EV&a@k)y storage, demand side response and other smart ener
increase their range and to support innovation in energy stot@gfanologies, including up to £20 million foto.gficle
demand side response and other smart energy technologie®roducts and services.
including vehidtegrid products and services.

Infrastructuid eadi ng to Aone of t he
The Cambridge Econometrics model expects petrol and dieef @ar gi ng net wor ks in the wo

cars to be totally replaced by EVs and that battery electric c3/4ion to support charging infrastructure deployment, alongsi
will account for 90% of all cars by 2050 andhyptuigls for £15 million from Highways England to ensure rapid charge
the remaining 10% points every 20 miles acros

Road Network.

A wholesale move to Electric Vehicles (EVSs), in order to meet a

potential ban on petrol and diesel cars, would add just 10% fg W regulation will also allow the Government to set specific
UK electricity demand4@80Wh, new aneyllysis from requirements for the provision of EV charge points or hydroge

. . . refuelling infrastructure at motorway service stations and larg
consultants Cambridge Econometrics shows. This would al$Qg retailers.

dramatically cut car CO2 emissions, even after accounting for

electricity generation. .
Y9 Local Implications

transition of the transport sector, but over time hydrogen ma{/hilSt the development and introduction of ULEVs is a globa
tigtive and the figures relating to vehicles and emissions te

e at a national level, the issue is particularly important for
Cheshire & Warrington for three reasons:

K | t f th G A The econorgies of the area have been predo inarllt_I}}I
ey et ements 0 € overnmmen e9e§opea n'th8 BaSio¥ car? I cohrect it§7. e

. . economic bases of the area are widely distributed and
InnovationThe strategy forecasts spend of £841 million out to public transport linkages are poor.

2021 in innovation in low carbon transport technology and fuelsi Significant national motorway routes pass through the

Alternative low carbon fuels, such as hydrogen and biogas cars, area (M6/M62/M56/M53) with the heavy use of vehicle:
vans HGVs and aviation. A new £23 million fund was recently that these accommodate.

announced to boost the creation of hydrogen fuel infrastructureA The manufacturing output of the area often results in rc
and encourage {alit of hydrogen vehicles. At least £70 million movement (with some limited rail and port use)
over the next five years will be provided to support innovation in

In the short term electric vehicles offer the best decarbonisig

become an additional opportunity, especially considering H S
Goods Vehicles (HGV) and trains.

On this basis the changing nature of vehicle propulsion is an
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Electricity cont

area which is important to the area and the manner in which it A network in Cheshire, Warrington & the Liverpool City
can be effected locally is to ensure infrastructure is in place to Region and the excess hydrogen produesd(an
accommodate EV development. the boundary of Cheshire & Warrington.

GVA opportunities for Cheshire & Warrington from low carbwherever there is enhanced R&D activity this offers GVA

transportation transition include: enhancing opportunity to create spin out technologies and ne

’ Wherever there ventures in addition to the creation of high quality employmer

. Innovation:

is enhanced R&D A Benefit from spend on low carbon technology and fuels,

activitythis drawing from | ocal examples such as Argent Energy?os

£75 million production plant in Cheshire which is using
offers GVA innovative technology to turn sewage waste into
enhancn‘]g biodiesel.
. A EA Technology innovation in electric vehicle
Opportun'_ty to infrastructure (picked up later).
create spin out ABuild on Creweds railway heritage to develop a UK c

c for development and demonstration of carbon free train
teChnOIOgleS and systems, specifically utilising batteries and fuels such as
new ventures biogas and hydrogen. It should behmettédstomns
expected to develop the UKO6s first hydrogen train e
Widnegacility (and supported from Allerton or Chester).

Infrastructure:

A Leverage UK Government investment in EV
infrastructure to become an early adopter of EV charging
points at scale.

A Support the development of an Estinértare
installation, operations and maintenance supply chain,
building on early adopter advantages.

A Explore opportunities in the emerging hydrogen and fuel
cell arenaespecially given the work being undertaken
by Cadent on the possibility of developing a hydrogen
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P Private grid
systems maybe
one method of
reducing costs to
large users/
reducing
demand on a
constrained
network z but
they challenge
the current tariff
system

Why is a private grid concept attractive to large energy  Private Grid

users? The pricing structures have resulted in an anomaly where large
power users would gain a significant discount in energy costs if

The National Grid they created a private relationship with a local energy supplier.

The National Grid in the UK was conceived through the 1926

Electricity Supply Act. The grid was developed to link eleciigihg term contract between the private user with a price

generation in the largest and most efficient power stationsslightly higher than the tariff that would be received by the

demand across the country in a single cable backbone. generator from selling into the national grid system could still

result in a substantial discount to the private user.
The National Grid has continued to expand in terms of capacity
and now requires a further change in terms of its operatiofe |ssue
allow the input of power from multiple small sites as well astthsent this situation is unattractive to the industry as a who
large power station sites for which it was originally design®#is is because firstly the levy which would have been raised
Digitisation to allow balance between demand and supplyfwth large scale users is lost and secondly the legal structure c
also be a feature of the new grid development. the grid is such that the National Grid would always need to
provide sufficient back up supply if the local users supply failed
Tariffs
With the privatisation of the Central Electricity Generating\Beald this work in Cheshire & Warrington?
and the break up into different suppliers (and the Nationalthgctoncept of a private grid has been discussed for the Merse
as the private grid operator), tariffs varied slightly betweerEstuary energy intensive area. This is based on new energy
providers but clearly within a range that reflected the UK aagipsifers locating on the Protos business park adjacent to som
production. of the larger power users in the UK economy.

In 2001 the UK Government introduced a Climate ChangepNiesher the scheme would work will relate tothe one

which placed an additional charge on energy used by busipfastructure costs of creating the network and the required
interconnections. More work is also required on capacities

In addition, with the increase in investment in clean powerdtigiredbase and peak usage and the profile of demand. If this

cost of generating electricity has increased. (across multiple users) can be linked to a commercial structure
that is satisfactory for the energy supplier, then the concept cot
work.
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Fuels

P Fuels used in
heating,
transport and
industrial
processes remain
predominantly
carbon based

Besides the use of fuels in the heating sector (see previousjnafigded and electricity excluded fossil fuels totally dominate
power generation (see previous) the big users are process €nergy mix and account for some 90% of fuels.
industry and transport.

Total fuel consumption in Cheshire and Warrington and fuel t

This report will not look into all the different fuel types but

focusing on possible ways to reduce carbon emissions. Fuel consumpﬁg; g]goofg\jclh'f)e & Warrington

Identifying the main sources for CO2 emissions and to mat
this to ongoing development makes it possible to make son
future projections.
The process industry is part of trionastic statistics where o
petrol accounts for 60%, natural gas for 20% and solid fuelg
18% of the nalomestic fuels used in Cheshire and Warringt
It is not known how much of solid and processed fuels that
fossil based, but the majority is expected to be recovered
biomass (generally biomass pellets but also refuse derived
fuels).

m Process & Heating oil
m Petrol & Diesel

m Coal

m Solid fuels

M Bioenergy & Wastes

The road transport sector in Cheshire & Warrington is almo‘ﬂwdustrial processes
entirely based on fossil fuels and electric vehipléstaké

sufficiently material to show up in the statistics yet. Cars account . _ . .
for 60% of road transport energy and petrol and diesel sharg% Il fuels play an important role in UK as discussed in the |

) . power generation sections. Besides heat and power
use equally. The freight transport share (HGV and LGV) is eration and the transport sector, petroleum products are

and public bus transport is having the final 2%. Graphs relafiiginly used in industrial processes. In Cheshire and Warring
to this are set out in the baseline data and the data is publisfiRduse of petroleum is highly concentrated to the industrial

by BEIS as part of itsisational road transport fuel cluster at Ellesmere Pad the large Essar petroleum
consumption statistics. refinerptStanlwis a large consumer for its own industrial
needs.

Focusing on fuels only and leaving electricity aside, natural gas

and oil for industrial use have about 27% each, while the  The position of this refinery, total refining capacity in the UK ¢
transport sector accounts for 32%. When the transport sectarfisture shift away from refined oil products was discussed in
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P The Cheshire
Energy Hub
launched the
concept of an
Energy
Innovation
District z an area
which could drive
innovation,
support industry
to succeed and
encourage
growth and
investment

earlier report O0Shoul d En e rpportinddstrato Jusceed dndendduirdg@drowth ané -
term refining capacity may be consideredabsegkbecause  jnvestment.
of the UK refining mix, the current trend to move away from

diesel, may assist existing UK refineries. Amongther ideas the Cheshire Energy Hub has suggested

within the Innovation District is for the following:

Cheshire Energy Hub A Theprovision of a regulatory system that supports the
delivery of a District wide rgradodistribution
The Cheshire Energy Hub is an energy sector support connected generation and energy storage, hydrogen at

organisation, which has been entirely funded and strategically  biemethane injection to the grid and the support of
driven by indUStry. It started in 2014 and works with its member hydrogen trials and p||0t hydrogen Storage_
organisations and key stakeholders in promoting collaborative A
action, advancing the skills agenda and working towards
business solutions. It initially established a successful Graduat%\
Recruitment Programme and now provides the conduit for

A review of Carbon Capture and Storage feasibility in tl
Southern Irish Sea.

Innovate UK to engage specifically in a project to
determine the potential role of electric vehicles within a

collaboration across various energy initiatives. significant micro grid to provide local balancing service

. . . A Enhanced capital allowance benefits to underground g
Members includeréch Innovation, EA Techndogyre storage companies and a review of the approach to
Essar Oil UK, Peel Environmental, BtotesgyK and determining the rateable value of underground storage
URENCGQ;heshire West and Chester Council and the assets

University of Chester Thornton Science Park. This existing

cluster represents an area that currently consumes around 2.2%,0t the intention of this repontisit these ideas or cut

of the UKOs energy and con ta@dsdesistify®eas bultd highlightthe thbuitt leadedship t
significant and energy intensive infrastructure,limetsding  the Cheshire Energy Hub is bringing to energy system issues
Chloy  E sStamlavikefinery, CF Fertilis&rscirand the UK.

URENCO.

Carbon Capture Usage & Storage (CCUS)
In August 2017 the Cheshire Energy Hub launched the concept

of an Energy Innovabustrict (see _ Carbon Capture Storage (CCS) was an important part of the

https//energyinnovationdistoat)and area which would previous UK blueprint for tackling climate change published &

provide the overarching environment eigiesult of lower  the coalition government in 2abkxperimental CCS

energy costscould deliver a strategy to drive innovation,  projectslid not proce@2015 after funding was withdrawn.
Promoters argue that significant public funding may be requir
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P The British
Geological
Survey (BGS) will
place its only
English Geo
energy
Observatory at
Inceand can
become a natural
partner to the
Cheshire Energy
Hub in any
RD&D projects
regarding Carbon
Storage.

to pursue this technology fully because of the technical
challenges and uncertainties involved.

futurd the strategic roadmaps set out in this document predic
any such technology as beh2® y@ars away from being in
mainstream usage. Clearly Cheshire & Warrington has some
CCUSs however a core technology outlined in the sector  unique advantages in this space should the technology progr
specific industrial carbonisation and energy efficient road mapfull maturity.

To this end, specific measures have been announced by

Government and these include: Also carbon gas removal:

A The Energy Centre at Thornton is examining how
hydrogen can be formed from natural gas eitraction
and could therefore O6dec:

A Demonstrate international leadership in carbon capture
usage and storage (CCUS), by collaborating with global
partners and invest up to £100 million in leading edge

; CCUS_ and industr_ial ihnqvation to drive down costs. The British Geological Survey (BGS) has announced that it w
A \C/:Vork 'q partnershhl%v}znh mdustrr]y, through a ne\é)v_ CCUpace its only English-@eergy ObservatorynaeMarshes
ouncil, to put the UK on a path to meet its ambition @ye\v) in a £31m new develapiherBGS will have a wide
having the option of deploying CCUS at scale in the . . .
and to maximise its industrial opportunity rahging role including geothermal, storage systems and also
' monitoring and potentially mitigating any effects of any poten

The Liverpool City Region and Cheshire & Warrington comtﬁ%@ gas developments across the North ofiEngland

have been the centre of a study by Cadent to consider whet} tiegti_ally captur_ing economic value from shale gas R&D in
eshire & Warrington.

hydrogen fuel network can be delivered using the gas netw&
which might otherwise become a &sgaty(thelyNet
project)The move to plastic gas piping across this entire
network is an enabler.

Unconventiorfail& Gas

Government nationally believes that uncongastiovasthe
In addition Protos and the Energy Centre at Thornton has pote_ntial o provide the .U.K with greater_energy security, grow
explored the opportunity for hydrogen production, capturingand JobsThelocahuthoritiesfC&Warenotinfavoubfthe

emissions from the generated energy required through Cart%)rproachracking, or hydraulic fracturing, is a technique usec

Capture into the Hamilton gas field in the liriaipiedine n thﬁ t()ex]:craction_o';‘egas from shale_ rock t_)yéj_rillingddOWE into'il
for which is in place in N. Wales (in close proximity). earth before a higtessure water mixture is directed at the roc

to release the gas inside.

This no doubt represents one potential opportunity (althougt}_ﬁheuK h | ime f | i
technology is, as yet, unproven) and could be deheered in € as a strong regulatory regime for exploratory activit
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P During 2017a
major hydrogen
proposal was
developed by
Cadent for the
Mersey Estuary
areaz with a
start date of
2026 if the
project proceeds

Whatis the prospect for the use of Hydrogen? Economic benefits

Theproposal, itfwasfullyimplementedould help underpin the
TheProposal energy intensive manufacturing base of Cheshire & Warrington
Cadenbasdevelopedproposdbcreateahydrogen and would also potentially attract other users because of the
backbonstretchinffomManchest¢otheWirralvithaspurto  supply of reliable, clean energy. The investment could also plax
St.Helendroma centrahewhydrogeproductiofacility Cheshire & Warrington at the centre of hydrogen technology ar
betweeRuncorandEllesmerfortwiththecapture of the carbon capture technology with the resultant supply chain
CO2 bproductromproductionsingexistingipelin@ndrig benefits.

infrastructurethelrishSea.

Theprojectvould also make use of otherwise legacy assets in
Hydrogewouldhenbesupplied in place of gasnuxturef terms of the UK6s gas net wor
largeindustrianergysersandinto the domestic gas network

as well as to vehicle refuelling stations. Next Steps

Cadenisworkingi p i t s-ManthesteeHydrogem |
Environmental benefits Clusterd project in greater
Cadenestimatéhatthelowcarbormeathatcouldoe political support for the project before submitting detailed

generatelysuchasourcg55TWhgouldsurpasslicurrent  planning applications for work to be undertaken.

UKheamnetworkandair source heat pumps. They also predict

that such a network could remove >1m tonnes of CO2 emmsioosthe critical decision milestones will be the RIIO2 price

with 75% of this saving arising from energy intensive indugigeol decision for the gas distribution network which will come

which have few means of lowering their carbon footprint. into force froms8#larch 2021 and will be a determinant in the
viability of the project.

In terms of the other benefits, Cadent predict that the impact on

carbon emissions will be less costly for general domestic |f the project proceeds against the current plan, Cadent has

consumers because of the lack of need for domestic convigisiiled a start date for 2026.

whilst vehicle emissions would be reduced if hydrogen gains a

foothold as the alternative fuel for transport.
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P In the short term
electric vehicles
will offer the
best
decarbonisation
transition

and over 50 years of experience of regulating the onshore ddaggline
gas industry nationally.
While new cars in the UK are up to 16% more efficient than tl
Scientistom the British Geological Survey (BGS) have  weren 2000, the improvement has been largely offset by a ni
estimated that the total volume of gas in the-Boddand per cent increase in road traffic to 2015. The transport sector
shale in northern England to be some 1300 trillion cubicfeehn ow accounts for 24% of the
(central estimate). But it is not possible to estimate how much
shale gas and oil the UK can produce until there has been sameovements by manufacturers in the fuel efficiency of vehic
exploration and testing. have largely been driven by tighter regulation, mainly set at a
EU level. The fuel we use in our cars is also lower carbon, wi
Shale gas is natural gas having the same basic chemical the Renewable Transport Fuel Obligation (RTFO) driving the
composition, but the extraction of shale gas (fracking) is  greater use of biofuels. Biofuels now account for around 3% ¢
controversial and highly debated, particularly from an fuel sales, with around half of that derived from waste. Averax
environmental issue. greenhouse gas savings from biofuels are around 70%
compared to petrol and diesel.
IGashas applied to drill a test well to fracture underground rocks
to release gas at a sitB8rimsomBoad oimceMarshes, To meet the Governmentoés 20
close to a collection of energy projects that have located to {Rg will need to be zero emission by 2050. The Government
business part known as Protos, as well as the major industrig{ounced an end to the sale of all new conventional petrol z
areas of Runcorn and Ellesmere Port. diesel cars and vans by 2040. Emissions from heavy goods

vehicles (HGVs) will also need to reduce significantly to mak
Irrespective of the shale gas position in the UK, this report haganingful contribution.
set out a clear direction which would allow the reduction in the
importance of gas particularly in the provision of heat. Shal

: . X $PCof the solution to the transport emissions is planned to b
is returned to in the recommendations.

achieved through improved rail access and initiatives such as
Constellation Partnerships Growth Track 360 which are aime
Transport maximise the impact of HS2 hub at Crewe.

| o g Yrrarssgog Tethaologyar € sour ced from |
rategyé®6.

In the short term electric vehicles offer tlechdsbnising

The baseline and techno
report oO6Clean Growth St
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transition of the transport sector, but over time hydrogen will'he charging point map for the area is shown in the map
become another opportunity. overleaf:

Electricity
An ultrdow emission vehicle is a vehicle that produces less than
75g/km of CO2. Today there are less than 10 car models that are
The Government considered Ultra Low Emission Vehicles (ULEVSs), all of them
’ . being electric or hybrid ¢3lr&Vs should become
are Spendmg progressively more affordable as economies of scale are
£1bn to drive the realised and they could provide savings for consumers
compared to equivalent internal combustion engine cars by the
Uptake of ULEVs mid2020s or sooner. There uptake would then start to have a

whilst adjusting commensurate impact on vehicle emissions. As a result, at least
taxes to further 30% of new car sales are expected to be ULEVs by 2030, and

. o possibly as many as 70%. For new vans, up to 40% of sales
incentivise the could be ULEVs by 2030. The Government are spending £1
consumer billion to drive the uptake of ULEVs.

Government investment will help bring down the cost of EVs and
increase their range and to support innovation in energy storage,
demand side response and other smart energy technologies,
including vehiglegrid products and services.

Cheshire & Warrington has some particular challenges in this
area. Car ownership, the use of a car in travelling to work and
the distance travelled to work are all higher in Cheshire &
Warrington than in the UK as a whole whilst the level of
investment in charging points is far behind urban areas where
there is a greater density of demand and where journey types
currently more closely match the capability of most electric
vehicles.
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P Charging point
iInvestment to
date has been in
city centres
where demand is
most dense and
journeys better
reflect most
current electric
car capabilities

Zapmap charge points 2018
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P Diesel based rail
transport will
have to be
converted to
renewable
energy sources.
The two main
opportunities are
electricity and
hydrogen fuel
cells

Hydrogen

Hydrogen and fuel cell (HFC) technologies can provide tranbptial exploration of such pipeline systems are cited in the Ge

services. The UK has competitive strengths in HFC and codlthovation Network Competition Report (Oct 2017) which

exploit technology opportunities at home and abroad. particularly highlights plans in Leeds and also through initial
plans put forward by Cadent for a LivevMamahester

The UK Hydrogen Fuel Cell Association states that the UK i|§|ydrogen Cluster.

home to leading international hydrogen supply and storage

companies. Large global players such as Air Products and BB€dpportunities are detailed for hydrogen in transport. Whil

Linde have particular strengths in stationary gas and liquid faplication in cars is important, hydrogen is also well suited t

storage and handling. Other players, such as ITM Power, afgeavier vehicles operating daily duty cycles. The UK could

working on the integration of hydrogen systems with renewdigaefit from a focus on developing larger buses, trucks, vans

generation, including electrolysers and fuel cells. and even boats, where there is already significant industrial
strength.

The UK fuel cell industry is characterised by a number of world

class system developers, active across a range of applicatidrne Liverpool City Region is keen to pilot hydrogen powered
areas. Companies such as Ceres Power, Intelligent Energytaaids, potentially on the Live@tmdter line via the Halton
RollsRoyce Fuel Cell Systems are designing products whictchaltd.

revolutionise transport and stationary power markets. Others are

developing and supplying innovative materials and compongaﬁsfnany HFC technologies, the period before 2025 is

these range from established players such as Johnson Matﬁgr%\f)arator . ; :

: . X y, readying the technologies, companies and mark
and UCM Advanced Ceramics through to innovagpge start .
such as BAC2 ahdaEnergy for more extensive deployment beyond 2025.

Biofuel

Whilst there is no known active HFC strength in Cheshire & . .

Warrington, the production, transport and use of the producgﬁgsGovemme”_t also want to see a near doubling of sustain:

been identified as an issue by the University of Chester at Pi0€nergy used in the transport segent Energy, one of the

Thornton. largest biuel producers in the UK has a major facility located
Ellesmere Port.

As noted above, hydrogen is also increasingly being explored as .
a piped fuel source potential utilising legacy pipelines / gas Local opportunities
replacement). Besides road vehicles diesel based rail transport will have to

converted to renewable energy sources. The two main
opportunities are electricity and hydrogen fuel cells (HFC).
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Fuelscont

Crewe is well known for locomotive maintenance and a rail hub,
and railways still play an important part in local industry at Crewe
Works. Building on its historical heritage, Crewe offers an
opportunity to develop a 6centre of excellenced in al
diesel fuels. A train RD&D centre developing and testing electric
storage, HFC and biofuel train options is a possibility.
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Heating

P The heating
sector provides a
good
opportunity for
C&W to take a
leading role in
the UK partly
driven by the
number of
properties off
the gas grid.

It has been seen that the CCC considers that efficiency Cheshire West & Chester (successful in Rounds 3 and 6 with

measures around gas boiler systems have reduced emissioi@$al of £314,900 secured; and in Warrington in Round 1 with

and that this technology has now reached the extent of its £80,400 secured).

contributiont he CCC rpwakaafihdat punipsaand 6 u

district heating remain minimal and new buildings with high Off gas grid opportunities to role out heat pumps commerciall

carbon heating systems ar e aidtheinagaptapility a5 g retpofit low gargon solution are
predicted to make this the most prevalearomwheating

The CGS, however, states t I’?Qiu{'onﬁ‘%'(%%dnnﬂ}ffmfjﬁ tetrﬁgﬁqﬁractlvglﬁs§of aml

. . . . ._heat networks in new build soltHieaspumps represent a
to phase out the installation of high carbon fossil fuel heatin or opportunity for Cheshire and Warrington to take the lez

new and existing off gas grid residential buildings (which argne'yk in efficient and economic heating systems based on
mostly in rural areas) during the 2020s, starting with new haggswable energy sources outside metropolitan areas and bi
as these lend themselves more readily to other forms of lowcities. A national hub for knowhow, design, advice and supply

carbon heating chain in 6Local heatingd ba
heat networks and heat pumps can be developed across the
Given the maturity of some of the techrichogi¢ise area.

extensive residential development planned in Cheshire &

Warrington, this ambition seems to be an area where Cheslttectricity will become even more important when in a future

Warrington needs to (and could) movgunkye integrated, decarbonised energy system. Electricity will powe
the heat change (e.g. heat pumps) and the role of electricity i

For this reason, there is an argument which can be made thitked up in a later section.

the heating sector provides an opportunity for C&W to take a

lead role in the UKisconsiderelkelythatheat pumps will It is considered likely thecurrent short term UK logjam in the

play an important role in decarbonising the heating system, heat networks development pipeline will be resolved by a

currently held back by low awareness of the technology andcRg"Pination of political will at a local level, and development

benefits, married to a lack of supply chain capacity and commonly accepted business models for financing, ownershi
Y Heat networks h b intensivelv studied angﬁperatlon of heat network assets. This is because the

experience. Heat networks have been intensively studied arg bonisation of heating is a major plank in the achieveme

the country (HNDU funded) but to date only a fraction of thogg c0o2 reduction targets and the development of heat netw

studied have been installed. and the deployment of heat pump technologies offer the princ
technological means of decarbonisation.

HNDU applications have been successfully made in Cheshire

East (in Rounds 1,4,5 and 6 with a total of £419,100 secured);
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Heating cont

Baseline potential to support the scale of change needed. These incluc
the electrification of heating with households moving away frc

Gas heating accounts for 84% of all households in Cheshirtag%g(%r ol Boé!frts.' o e|?CU‘I|C heat %‘ﬂnps: deg:arbonlsmglg_kthebg
Warrington. In urban areas the share is 88% and in rural aréak, PY Substituting natural gas with flow carbon gases like Dic

66%. As the entire heating sector needs to be decarbonisedh¢.nydrogen; and heat networks (which are likely to be
DY icularly effective in dense urban areas). At present, itis n

2050 replacing natural gas as the principal fuel is imperative, X X
~ o -th t period though, reduction of oil and electric heatingdear which approach will work best at scale and offer the mo
’ O ( AAOE] (; | § ’ costeffective, long term answer. We will work with industry,

preseftt prime opportunities for transition. network operators, manufacturers, and consumers to achieve
homes, clear and shared understanding of the potential as well as the
businesses and The Clean Growth Strategy: costs and benefits and implications of different pathways for 1
. long term decarbonisation of heat. This includes modelling th
industry AHeating our homes, busi ne sasteandheretis of diffarensapprogches,esfablighing the li
accounts for half of all energy use in the UK and a third of our carbon  level of change for households and demands on the electricit

emissions. Nearly 70 per cent of our heat is produced from9 " i d buil ding on the work o

nearly half O_f all natural gas. Meeting our target of reducing emissions by at least
energy use in the 80 per cent by 2050 implies decarbonising nearly all heat inGas central heating in dwellings in Cheshire and Warrington

UK and a third of buildings and most industrial processes.

Households' heating systems

our carbon Reducing the demand for heat through improved energy e erhossehel:
Al EOOE | | O sfigiency will have an important role to play but will not by i
suffice to meet our 2050 target. We need to lay the groundy “"“"""™ ‘
in this Parliament to set up decisions in the first half of the n
decade about the long term future of heat. The demands or .. ... esine -
energy infrastructure will change as low carbon heating
technologies take over from fossil fuels, with a greater 0 50000 100000 150000 200000 250000 300,000
dependence on electricity and potentially new infrastructure mRural mUrban
needed for system balancing and the generation of low carbon
gases. Supply chains will need time to grow to provide products
and services consumers across the country will need. The study team shares the UK Government view that the hee

sector will play a central role in reaching the carbon goals of

There is a range of low carbon heating technologies with th€050, and presents a strategic approach presented aligned tc
strategic guidance below.
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Heating cont

P Heat network
systems need
significant heat
densities to
become viable.
Therefore the
potential heat
networks will be
largely found in
urban areas

Gas central heating is the overall dominating heating systenwith still take time to overtake the market, especially since the
Cheshire and Warrington. In urban areas gas central heatinig limited international experience.
accounts for 88% (~275,000) of all homes, and the

corresponding figure in rural areas is 66% (~50,000 homes)I'-|eat network systems need significant heat densities to becc

viable. Therefore the potential heat networks will be largely fc
Interestingly, electric central heating is the most common nam urban and / or industrial areas, although small networks
gas heating system in urban areas while oil is dominating incamddining big heat users can be developed in rural villages.
areas. As electric heating is not directly compatible with distrieat networks also require high connection rates, i.e. large
heating or wet heat pumps, these homes have to be treatedgportion of the potential clients have to become customers.
separately.

Connecting large detached residential houses to a heat netw

The nowas heating systems in urban and rural Cheshire ané also a challenge. This is basically due to multiple connectic
Warrington and small individual loads. But for heat networks to make a re

impact on carbon reduction, cheaper and more energy efficie
Mon Gas heating Cheshie & arrington systems have to be developed. There is a lot of experience ir
25,000 ' Scandinavia in this area, which can be drawn on.

20,000

15,000
10,000 I I
5,000 l
0 == N

Electric central ~ Oil central Solid fuel ~ Othercentral Twoormore  No central
heating heating  cenfral heaing  heating  types of central  heating
m Urban (total) ~ m Rural (total) heating

Both Cheshire East and Cheshire West have been successfu
more than one round of HNDU funding. There is a Council
appetite for developing heat networks and Warrington, Chest
Ellesmere Port, Macclesfield, Crewe and Northwich are all to
potentially well suited for heat networks.

In addition to this, Cheshire East Council has secured (Octok

, 2017) £1m of European funding to help establish a landmark

Technologies _ _ _ community heating pilot scheme. The investment will contribt

Besides conventional heating systems (gas, oil, solid fuels ag@etting up the heat networks and help fund feasibility studi

electricity) there are two systems that can be deployed morei@elopment activities, market testing and supply chain

less immediately; heat networks and heat pumps. development. Cheshire East is the fici#lyrregion to receive
funding for this type of project and will act as a pilot for simila

Based on Scandinavian experience there is no doubt that héghemes.

pumps and heat networks provide the best opportunities in the

period considered. If hydrogen is able to make a breakthroughethire East has an additional potential resource to strengtl
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Heating cont

its position in developing on heat pumps and this is its A Heat pumpsnainly air source (ASHP) and ground
geothermal resource. Whilst detailed work would need to be source heat pumps (GSHP), arhaiheat pumps
undertaken to fully understand the heat potential within the area, (A/AHP) primarily for electric heated premises.
’ The fast and high the map below sets out the estimated heat map. A Heat networks heat dense areas and potentially in
3 housing areas.
peak_ Clets bO.I|eI_‘ SE Cheshire estimated geothermal resource
heating profile is As heat pump and chiller technology are basically the same,
unfortunately el cim? the difference of wusing opp
one machine can be used for space heating in winter and spe
commonly used mm2-10 cooling in summer. Drilled boreholes can serve as a seasone
for designing -;g = ig thermal storage improving performance factor (COP) for heat
<0 - as well as cooling. This type of system is common in hotels,
heat SIS gk an_d 130 -40 office buildings and hospitals in Scandinavia.
heat networks in 40 - 50
UK Z and this is 50 - 60 There are Governmental incentives tq promote heat network
fth = 60 - 70 _and heat pumps, but to make a real difference there are som
one of the important issues that have to be addressed:
fundamental
reasons Why A !{n rz]ill new develop_ments, domestic atldmestic,
) e heating system must
modelllng temper at ur e €C. Thie will pave theveayl |

for heat pumps in houses/buildings as well as central
generation in heat networks.

A The fast and high peak gas boiler heating profile is
unfortunately commonly used for designing heat pump
and heat networks in UK. By flattening the profile heati
homes 24 hours a day, the heat supply capacity

Local Opportunities (generation and pipe network) may reduce by 50%,

This report will focus on the two internationally mature systems  reducing capex considerably. The increase in energy

that provide a great opportunity for Cheshire and Warringtonto  consumption (a few percent only) is higidjgbed

decarbonise the energy system: by better indoor climate (health and wellbeing) and

suggests that
such systems are
not viable
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Heating cont

P The take up of
ground source
heat pumps
could be
dramatically
changed through
the addition of
different
financing options

What is the potential for Ground Source Heat Pumps The conclusion

With greater publicity and the addition of innovative purchase

The principles options, there is the possibility to significantly increase the take
A ground source heat pump system harnesses natural hegpfedround source heat pumps.

underground by pumping water through it in pipes. The heat
pump then increases the temperature through compression, and )
the heat is used to provide home heating or hot water. Straight purchase option
Cumulative cash position
The ground source heat pump needs electricity to run, but 20000
idea is that it uses less electrical energy than the heat it 15000
producesit uses ambient heat from the ground, rather thar 10000
burning fuel to generate heat. 5000

5000 Initial

-10000

£ cash position

The economics

The Energy Saving Trust (EST) estimates it can cost betw 00

£13,000 and £20,000 to install and using current prices, tt

also estimates that for a four bedroom house the savingst .,

old electric heating system or an old LPG system could be vears

between £8&1,500 per annum plus the ability to gain a 3 3

c£3,400 per annum through the Renewable Heat Incentive (Eﬁ%nced option

for 7 years. Cumulative cash position
14000

Assuming a £20,000 installation cost, £1,000 per annum e 12w

saving and £3,400 RHI contribution the payback on the sy; _ 1w

5 years. 8000

6000

4000

£ cash position

If the initial outlay is financed, at current interest rates it is

estimated that the annual payments would be fractionally | 2000

than the combined value of RHI & energy aadiag a 0

result the consumer has nrgaing and sees a large benefit el 12 3 4 5 8 7 8 9 10
after year 5. Vears
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Heating cont

What is the potential for Air Source Heat Pumps The conclusion

Some financial management offer alongside air source heat
The principles pumps can also make a significant difference to initial
There are two types of air source heafi mintpsvatér affordability and therefore likely take up.

which work in a similar manner to ground source heat pumps,
providing heat into a wet based heating and hot water system; ) o
’ Financial and air to air which provide heat into a room by using a fan. Straight purchase option (RHI eligible)

Cumulative cash pasition

prOdUCtS Only air to water heat pumps receive the RHI in the UK. 10000
alongside air -

The economics
source heat The Energy Saving Trust (EST) estimates it can cost betwe

0

£ cash position

pumps can also £7,000 and £11,000 to install and using current prices, the e "
make a also estimates that for a four bedroom house the savings o & %

. old electric heating system or an old LPG system could be -10000
difference 4 between £7@11,300 per annum plus the ability to gain a
particularly air to c£1,400 per annum through the Renewable Heat Incentive ™™ Years

for 7 years.
water pumps y ) .
. Fi i RHI eligi
because of their Assuming a £11,000 installation cost, £900 per annum enermy ¢ option ( eligible)
iaibhili saving and £1,400 RHI contribution the payback on the sy Cumulative cash position

RHI eligibility 5 years. -

7000
6000
5000
4000

If the initial outlay is financed, at current interest rates it is

estimated that the annual payments would be fractionally r
than the combined value of RHI & energy savertheless, 3000
the consumer has lowgmings for the first 5 years and still 2000

sees a large benefit after year 5. 1000
0
-1000

£ cash position

Initial 1 2 3 4 5 6 7 8 9 10
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Heating cont

P Heat networks
are not limiting
the heat pump
potential in the
UK and the
installation is
easier especially
in legacy real
estate

reduced pipe losses. The graphs below show an illustrative scenario where by 2C

The central heating systems (water pipes) in existing domestic heating systems have transititolEnhas(model
homes are normally designed and sized for a quick raiseluded as an annex provided to C&W LEWP):

in indoor temperature due to on/off heat profile, e.g. in
the mornings. It is possible to reduce supply temperat “ o”?ohueszh;;ﬁ df‘;‘fg:g;goumes
in existing buildings if they are heated evenly and this '

approach tends to allow the introduction of heat pump] 20s

The strategic stag plan for ASHP and GSHP is to 2033
replace oil in rural areas, and for A/AHP to reduce the| ,,,
electric consumption in electric heated homes.

Heat networks suiting residential houses have not yet
beerwidely implementedhe UK. For heat networks to
be able to meet the expectations of decarbonisation a

2023

2018

o

50,000 100,000 150,000 200,000 250,000 300000 350,000 400000 450,000 500,000

fuel poverty reduction in |egacy deve|opments' the HGas MElecir. Heating mOil mSolid fuels mHeat Network m Heat Pumps
technology has to be further developed. Building on

Scandinavian experience a Government funded If the domestic heat systems transition against this model th
research, development and design programme could lEhange in energy use (and type) would then result in the
carried out for retrofit schermessgarch into how following energy use profile.

networks can cost effectively be linked in to legacy wet
heating systems). . .
Cheshire & Warrington

Given the scale of the task and the structure of the C§ Household's energy purchase GWh
economy,ig suggested that Cheshire and Warrington
seek to gain a UK |l eadi n|®®
building expertise, demonstration, supply chain and | 2
experience in heat pumps and heat networks. By 2008
branding Cheshire & Warr
Excellenced in Local He a
and service sectors it is possible to develop a templat{ 21
be deployed all over the UK.
Heat pumps as a rep|acement technok)gy in wet syste mGas MElectricity mOil m Solid fuels m Heat Network
off the gas grid (replacing oil fired systems) is now
commercially viable using a combination of RHI and The graphs illustrate that with a sustained but relatively moc
commercial finance and this is demonstrated overleaf.takeup of heat pumps and heat networks over thgewst 20

2023

o

1,000 2,000 3000 4000 5,000 6,000 7,000 8,000




Heating cont

couldsignificantly @arbonise domestic heat and as power
Generation and heat sources were @sddrised this would

have a dramatic effect on carbon emissions driven by domestic
consumption.

In Sweden district heating is the dominating heating system
(55%) and limiting the potential for heat pump expansion. Heat
pumps currently account for 20% and are expected te have a 30
35% market share by 2030. Heat networks are not limiting the
heat pump potential in the UK and with a relative ease of
introduction as a retrofit solution into many properties, there is
rapid growth potential.

The barriers to take up and the actions recommended are set out
in the later sections.
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Energy Vision

IS to propose a
strategy which

The reportdés aim i s to pr ofreemyeVisionChashiraandWayringion i ch resul
energy system that is affordable, clean and secure. It will require

a mix of technologies which are designed to work together are proposed Cheshire and Warrington vision is bringing the
are optimised wherever possible. Besides these generalai@ ver nment 6 s ambi ti ous 6CI e

we suggest that the C&W LEP promote UK leadershipin geographical | evel aligning
research, development and demonstration (RD&D) in speciicmb i t i ons as wel lh as o t2 8 er
N N A Ry S ralai i i i ionds vision as a y e
4 E A O A Pl O @rﬁswhertﬂh elelther is a strong heritage (nuclear), a natichd .
’ fesearch centre (British Geological Survey), or an area whidi{!a"9€ target 2050 decided by the UK Government.

has not penetrated the UK market as extensively as in other o
countries (local heating). Proposed Energy Vision
The strategy formed must head for a futureataigien. In By 2038 Cheshire and Warrington will have a resilient energy

results in an
energy system
that is
affordable, clean
and secure

our case we are looking 20 years ahead (2038). The report sggéem, based on locally integrated power and heat systems,

out a compelling visi@md builds (rather than contradicts) thereducing climate gas emissions by at least 50%. Supported b

visions or ambitions already stated by the three councils. ~resilient and smart power grid:

A More than 50% of the heating energy will be provided t
heat pumps and heat networks using renewable or was
energy sources

Each of the Local Authorities have set out clear visions for how Seélfgenerated renewable electricity account for 20% of

they intend development to be more sustainable and each ) all dom(_ast_lc and commercial e_Iectr|C|ty used
demonstrate clear ambition. A The majority of cars are electric powered (EV) and the

vast majority of buses, heavy goods transport and train
run on electricity, hydrogen or biofuels.

Local Authority ambitions

The published position of each is reproduced in Appendix 4.

There is a need to consider a collective vision behindwhichcégcﬁ shire and Warringt (,)E wi :
Local Authority could rally and such a suggested vision is an energy system in olLoca
tlined below Reactorsé as well as belng
ou ‘ 6Geot her mal Energy6, and oL

Locally sourced energy, better efficiency and integrated ener:
system will have eliminated fuel pavegignificantly
increasett he regionds GVA.

63



Energy Visioncont

P The proposed
Cheshire and
Warrington
vision is bringing
the UK
"1 OAOT T Al

Al AEOCET 60

A~

Building on each council 6s dleenmpintsdag@atomnspecitthiecregpomn
vi sion addresses the possi kinleirtgy to odi ¢ @t @asoélpooploseal

of skills, employment, economic development leading to positikaction for businesses, commerce and residents, improving
soci al effects. The CoBhent i the@uwWh. 6 Centres of Excell ence

A Local Heatirigh UK leadership in heat pump and localC&W could ideally link such centres of excellence into the
heat networks. Cheshire East Council have progressie&isting policy frameworks in tiiéndktutes, HEIs and
heat network plans (and have recently secured £1m iCatapults.
EU funding to help establish a landmark community

heating piIo_t scheme_). CEC is the perfect council to vehere is enhanced R&D activity this offers
cposition itself as the U e D o e chiod Aldhd
A Energy System Demonstrdfoergy Systems ventures in addition to the creation of high quality employmer

Research The Energy Centre at Thornton and the BGS
UK Geenergy Observatory both at the University of
OfF Ghesteros Thornton Sci entdNIPAWY wi || make hubs for
ing epergy research and demonstration. A basic requirement for a resource efficient energy system is
Q ﬁ{,i eéf I’;&elrgy CeintBuilding on the nuclear R&D match energy supply to demand from a qualitative perspectiv

! O | x O E 3 O O A @L;&gegijnUVgrmgton a UK research centre for nucleal? this report low grade heat sources are primarily directed fo

to a regional

level aligning

with the three

AT O1 AEI 06
and ambitions

energy can be developed at Birchwood Business Par§pace heating and hot water production, while electricity and
fuels are prioritised for powering electric devices and machin

A Enterbgly Ln%o;/agon Disitridte |d|str|ct 'S Pf'n?h rbglnes etc. The high quality electricity should not be used
esl ablls Ie o be ?n (Iexemp ar profjec tor € prowsmgl ctly for space heating, but powering heat pumps can redu
[Jes:ears e, lower cost, clean energy for intensive energypurchased energy considerably using ambient heat sources

i Nz ically air or ground).

OEOET T O ypically arorgroun)
In addition to theSeEs Crewe has an opportunity to position
itself as involved in the Future Rail Demonstrator where sto|_|%latIng pathwiag0 years
electricity, hydrogen fuel cells (HFC) and biofuels are tested arfy By 2038 Cheshire and Warrington are in the lead of Uk
demonstrated in trains (albeit the centre of this activity is more  heattransition o
likely to be at either end of the Halton Curve). A Oil and coal heating are eliminated

A Gas heating is reduced by more than 50%
A branding of specific 6centA Heatparps psoxiae®% of beatdlenandor 6 h o

help attract expertise, investments, devefomment A Heat networks account for more than 20% of total heat
demand
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Energy Visioncont

P A branding of
OPAAE EEA
I £ AGAAT I
OET 6 Obi O
attract expertise,
investments,
development
and
demonstration

to the region

Table: Home energy use and home energy CO2e emission#\imother key issue for heat pump and heat network deployme
C&W roadmap2e® 38 compared wi th toadvaedmdrking@rd afeenaomheatirig peaks, which is creat

Clean Growth Strategy PRQA32. Arojectedstimation of by systems which are turned off during the night and working
CGS 2018038 reduces the total CO2e emissions by 41%,t@lay . Thi s i s not entirely a
be compared with the 61% reduction C&W roadmap behaviour, but it is fundamental to the effectiveness and

specification of a system. There may also need to be some

Comparing the ( CGS Caw smart monitoring and deployment of loads.

20152032 20182038

Growth Strategy with C&W Co
roadmap

It is also highly recommended that the councils always consic
Home energy use (MWh/household)12% -20% heat networks as a potential energy supply system in all new
developments. The council may even consider heat net
connection to be a permit requirement in new developments.
suitability will depend on the develdgmaéatmore rigorous
requirement methodology, approval and appraisal system is
required with assumptions that better mirror those locations tl
have successfully implemented heat networks.

CO2e emissions in home energy -14% -40%
use (kg/MWh)

Total CO2e emissions (tonnes/year)21% -61%

(Modellingrovidedsanannexo C&W LEP)

. ) _ Social aspirations
2‘?22‘(’)"2 '[Igrthepjcsfaflg:etr:zergshc?sgtl'r; 222,{!}’3;”;:)%:2%;256 Hi7he heating strategy will help residents and small businesses
ol 9 : ' ' : y ce their heating bill and at the same time improve health

although the time periods are not quite the same. The main,, o yeing. This is possible due to affordable heating 24 hours
difference is due to the proposed extensive use of heat pu n

Cheshire and Warrington, but heat networks are also an

important part of the outcome.

Investing in efficient heating system (heat pumps or heat

Important measures to meet the vision networks) or home generated electricity may be a barrier for
) many residents. Leasing agreements should be tested as an

An extensive deployment of heat pumps and heat networks ggortunity to expand the deployment, especially for vulnerat

for a reduction in design heating temperatures t8ome 60 resjdents. There is also a role for Registered Social Landlord

less, which could be a regulated requirement in all new buildighd these systems of housing schemes.
either through national regulations or local additional building

control requirements. Some older buildings may be suitable fﬁr ) . _ .

deployment or may need supplementary nieasdmesre The potential expenditure profile of lease costs in heat pump

R&D in retrofitting new technologies is required. deplogment compared to an oil based heating system was se
out above.
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Energy Visioncont

P An extensive
deployment of
heat pumps and
heat networks
call for a
reduction in
design heating
temperatures to
some 60°C or less

Electricity pathway A Science Corridor, Mersey Dee Economic Axis,

The future energy system suggested in this report will rely on the Constellation and Warrington New City

power grid being the 6backb ok Eodosterma leadingeemphass fosR&D devetopmefer

small scale electric generation like solar PV and wind turbines to electricity generation, distribution and supply within the

become a significant part of BEParea;laveragibgtmeeapapiitiessirhttze Cheshge
Science Corridor.

The power grid will have to support increased loads in rural and
offgas grid areas where heat pump expansic_m will commendeansport pathway
but also be open for locally generated electricity offtake.  To meet the 2050 target, almost every car and van will need :
be zero emission by 2050. The Government has an_nounced |
power ge rat i on erdigithe sale gf glknewcpryentipnakpetigl and digsel cags
ty supply n UK G yapseby 2040eEmisgoss from heavy goadls iehigtesh(HEVS)
also need to reduce significantly to make a meaningful

UK Government CGS contribution.
million tonnes Co2
UK road transport emission

Clean Growth Strategy
Emissions from power 16 -85%

generation — UK Government CGS
Share of electricity supj 21%  45%  85%  89%
from clean sources

For C&WLEP area, a vision for a lower carbon electricity s EMISSion intensity in ro. 19%
was identified exhibiting: transport kgCO2e/MWF

A Generation miixo increase the proportion of electricity Emissions in road trans 120 118 83 2004
generation from within the LEP area, from renewabl¢ MtonCO2e
low carbon sources and mostly decentralised

A To promote the use efeneration capacity within the Road transport
LEP area using both biomass and natural gas as a For Cheshire & Warrington to decarbonise the road traffic in |
means of delivering local thermal heat and power wi t h t he Cl ean Growth Strat

A To promote a new, dynamic and responsive smart grififHssions reduction has to be >50% by 2038 (and the vision
the LEP area that responds to the needs of the four nifif the majority of road transport should be electric by this
economic development zones, namely the Cheshire Point).

abl e:
ectri

UK ne
ci i
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P For Cheshire &
Warrington to
decarbonise the
road traffic in
line with the
Clean Growth
Strategy, the
transport

As shown in table 6 the total road traffic emissions have to electrify rails and to use biofuels instead of diesel. In the long
decrease by almost 30% by 2032 while the reduction in emisiorhydrogen powered fuel cells may replace the remaining
intensity is only about 20%. The explanation is that the totaldiesel.

energy consumption is reduced by 13% in the same time period.

Waterways

Itis not expected that Local Authorities will have impact on {higrts of Cheshire & Warrington have a somewhat unique

vehicle indUStry, but in terms of prOViding alternatives for Caﬁg@ﬂion as having access to the inland waterway corridor

opportunities are many. Local cycling, better developed pubdieated by the ManchesterGsinipl (as well as the other

transport (buses and trains) can all reduce the use of cars, @¥terways such as Weaver navigation and wider canal netwe

facilitating caooling is another opportunity for the local coungihis s a resource which has already allowed the replacemer
some road freight and there is the potential for this resource 1

At an important confluence of motorway routes (M6/M62/M%8&) Used more extensivelipeit only with the potential for a

decarbonising represents a particular challenge for Cheshiré\@dest impact.

Warringtormhis is only likely to be addressed through a

combination of fewer car journeys (public transport and better

use of technology to reduce business travel), more intensive use

of cars (sharing using technology platforms to aggregate

journeys), and a transition to ULEVs brought about by national

z ~aw A5 2 olicies, including fiscal measures and local investment in
O A AOI 00O #’gkjargﬁﬁ oints including rapid charging as part of the motorway

emissions
reduction has to
be >50% by 2038

infrastructure.

Rail transport

The UK Governments 2016 Rail Freight Strategy highlighted the

potential to reduce emissions by growing rail freight and reducing

HGV journeys. The Governmentoés ambition is to acceler.
activity to enable cost effective options for shifting more freight

from road to rail, including using low emission rail freight for

deliveries into urban areas, with zero emission last mile

deliveries.

In Cheshire and Warrington the strategy in the short term is to
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The UK6s approach to r educ iDampndsSee MaosagemeniPSM)si ty in t he
economy, has been to break the challenge down into
fiveyear chunks, accepting that some change is easier Baseline

to achieve and that technology is likely to move on. The Government is upping its ambition on domestic energy
efficiency, which will mean more work for the construction
This section seeks to set out those areas of change in industry in making and fitting insulation to homes. A new targ
’ Homes account those aspects of the energy economy which have been  will see most homes brought up to at least ara&R{bg
considered most relevant to Cheshire & Warrington. 2035. All this should help expand the home energy performat
for 22 per cent of Clearly this is not an entire review of the future market benefiting local manufacturers and installers.

OEA 5 + 0 0O technology of the entire energy sector.

L Homes account for 22 per <ce
emissions when

o _ As a result the report brings together threads of the electricity use is taken in
electricity use is earlier sections and some technology viewpoints to $?1?sr%);g%lseunmdprﬂ?ennhbilsﬁ,llc?rgk?i%:t\i/gg gt%%rtgfghﬁaqﬁg :{23
taken into E(r)c;?ggﬁsa roadmap for the next 5, 10 and 20 year time products standards.
account. The _ _

The Chapter considers: While there are now approximately a quarter more homes the
qvera;ge, s = A De?nand side management 1990, the overall total of emissions from the sector has reduc
ET OOAET |1 A by about a fifth over this period. Almost 79 per cent of homes

, Electricity and transport England in 2015 had an Energy Performance Certificate (EP(
energy A Heat rating of Band D or better compared to 39 per cent in 2005

consumption has _ R
The later action plan also sets out consideration of

fallen ver 17 _ The EPC ratings of domestic dwellings in the petib@2008
o by O - aspects such as: a whole and the EPC ratings for 2017 alone are shown in the
per cent since A Nuclear tables below for Cheshire & Warrington demonstrating the
1990 A Carbon Capture & Storage increase in efficiency of newer homes in the area.

A Smart systems
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P 24%o0f new
homesin 2017 in
C&W had anEPC
rating of Bz only
10% achieved
this in the longer
period 20082017

EPC Ratings 202817

--ﬂ-ﬂ---

Cheshire Eas 107,66

Cheshire We:

& Chester
Warrington

Total

97,911

63,68

269,26

Percentage

117

45

272

0.10

10,30¢ 25,77< 42,987 20,362 6,174 1,950

10,82¢ 26,04¢€ 38,31( 16,427 4,681 1,503

5,218 21,31¢€ 25,92¢ 8,981 1,709 482

26,35173,13€107,22 45,77C 12,564 3,935

9.79 27.16 39.82 17.00 4.67 1.46

SourceDCLG Live Tables

EPC Ratings 2017

--ﬂ-ﬂ---

Cheshire Eas 8,239

Cheshire We:

& Chester

Warrington

Total

Percentage

7,295

3,419

18,95¢

59

75

0.40

2,256 1,674 2,768 985

1,929 1,837 2,314 813 232

327 1,216 1,398 366 85

4,512 4,727 6,480 2,164 695

23.81 2494 34.19 11.42 3.67

111

26

300

1.58

Improvednergy efficiency also offers substantial health
benefits. There is a clear link between cold horfesatihd ill
where existing conditions (such as respiratory illnesses or
mental health conditions) are exacerbated.

Technology

Building envelope insulation, including window upgrade
Improved energy performance in electric machines anc
devices

Storage

Building management systems (BMS)

Ventilation heat recovery

Human behaviour

> >

> > > >

New developments

The easiest way to make a transition in the built environment
to start with new developments. As local councils have some
authority to decide the rules for planned developments includ
building control / planning processes, this seems to offer part
the key for succésalthough higher standards in building
regulations in this area adopted nationally would be the more
straightforward solution
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P The easiest way
to make a
transition in the
built
environment is
to start with new
developments

Baseline

Electricity and Transport

In Cheshire and Warrington about 72,000 new households and
840 ha of commercial allocations are planned in the-comingTHs is a shorthand for the issues and actions required for the

20 years even before the neweambitouplans discussed
but not enshrined in Local Plans are taken into account:

New Planned Developments in Cheshire & Warrington

Commercial
New households|

allocations

Cheshire East 27,750 380 ha
Cheshire West an 20,100 381 ha
Chester

Warrington 24,000 79.4 ha

Source: Published Local Plan information

development of the electricity grid in the short, medium and
longer term.

Short Terfinup to 5 years

In the short term it is expected that the power grid will form th
6backboned for energy syste
powering some (increasing) heat generation for heat pumps :
some (increasing) vehicle power source whilst at the same tii
the grid will also enable small scale generation.

The ever more complex demands on the grid will therefore
require some smart grid development and some of these will
arise in the short term from developments in regulation, RIIO
the smart energy code (RI1T1O
price controls for network compRenernue = Incentives +
Innovation + Outputhis is a new performance based model
for setting the network com
eight years).

There are approximately 13,000 power generating instalment
(mostly solar PV) in Cheshire & Warrington representing abo
3% of the households. This share is expected to increase ove
the next five years, especially as the specific costs of solar P
particular have decreased considerably.
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P At present
$./60 AOA
prevented from

investing in
network
upgrades in

areas where
development is
forecast but
there is no end
user

The anticipated result of all of these changes, even within thegainst each of the elements of the change:
sort term planning horizon is that there will need to be
consideration of some adjustments in demand side managementyact of the drive for increased house building is
and emergence of EV frameworks for the increase in

electrification of transport. The acceleratugdakd/s is anugpated o lead to: . . .
likely to make this a necessity. A A larger and accelerated increase in electricity

connections

A An increase in demand due to greater electrification of

One predicted outcome of the need for increased demand side homes

management will be that DNOs are likely to adjust to cope with
technology changes and demand through more graduated price _ _ _
controls and tariff plaedfectively trying to iron out usage At the same time ggheration and storage will lead to:

peaks through graduated pricing. A Increase in micro generatispecially PV in medium
to longer term

There is also likely to be a focus (where capacity allows) for anA Increase in local electricity storage or local grid flows
increase in electricity capacity for new homes allowing these A Increase in appliances and EV charging options
homes to benefit most from new technologies and a

reinforcement of rural electrification due to greater penetration of . .. . - L . .
heat pump technology. Bverall it is anticipated that EMipakd! increaseand this is

likely to become a requirement for the UK to meet its carbon

budgets. These changes to due to EV transportation will then
To enable better localised planning and no inhibitors to grovélad to:

there is also a need to change the DNO speculative investmenig Managed increase in electrical grid capacity due to EV
preclusion. At present DNOOGs ap§, 8(ﬁ§9n591§ gEfQE,nt Fhyeas,
network upgrades in areas where development is forecast but  ~peshire West & Chester based EA Technology for
there is no end user / no certainty of a project. As a result, even Ofgem) estimates 32% of local energy networks will

in those areas planned for significant growth, there is no ability to require intervention wheri0% of customers have
front load utility investment until specific development projects g5

are certain. < . .
A New management of demand side services

Medium Ter years Té1e electrification of rail routes and the investment in major n

In 510 years, it is anticipated that the drivers which are already infrastructure such as HS2 and potentially rore cross
in place will continue resulting in a further need for low carbga,ninivestment will result in:

generation, miggeneration and an increased investment in the  ; Maior infrastructure for new rail / traction services
resilience of the grid. Specifically these changes are considereé J
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P Increased
housing, self
generation, EVs,
and heat
technology
demand will all
lead to changes
in the grid and
demand
management
within 10 years

Changes in heating with an anticipated increasing shift towatdgelopmernitsegelectrolysis (electrolysing water to produce
heat pump technology resulting in energy use will lead to: hydrogen is an area of considerable research in order to

A Change in rural electrification due to much greater ~ investigate whether a plentiful supply of hydrogen can be
penetration of heat pump technology secured with reduced energy input), small and modular nucle

A Urban reinforcement for new supply due to electrificatr@ﬁCtor (SMR) connections, and research and development f
of new homes other new technologies etc

All of this is therefore likely to lead to innovation and digitisa-{—ifjarPSport
within the decade and this will result in:
A More efficient use of resources and utilisation of The main interfaces between the transportation system, the

electricity assets through smarter grid technologies multimodal and systemic movement of people and goods, an

A LEP partnership with DNOs to review heat maps for the energy system, are princip_ally in the power sector and the
management of existing and new infrastructure use of fuels, currently predominantly fossil. The UK Governn

Clean Growth Strategy will define the incentives and regulatic

intended to drive the move towards an emission free

Long term 12D years transportation systems. One of the headline measures in the
strategy was the announcement of an end to the sale of all ne

It is anticipated that the changes over the first decade will conventional petrol and diesel cars and vans by 2040. As a

continue but in addition to the continuation of the trends shdigault at least 30 per cent of new car sales are expected to b
above it is considered likely that: ULEVs by 2030, and potentially as many as 70 per cent.

A Demand increases resulting from new housing will be ) .
proportionally lower as efficiency measures increase I~nfrastructureT he Governmentods str af
A Grid improvements and maturation of self generatonif "€ ©of the best electric v
result in a substantial increase in local electricity storage
or local grid flows
A There is likely to be investment in new management of
demand side services in a more dynamic and responsive
grid
A Major new infrastructure is possible in H2 and industrial
supply
A Potential electricity infrastructure for industrial

72



P The UK
Government
Clean Growth
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define the
incentives and
regulation,
intended to drive
the move
towards an
emission free
transportation
systems

Strategic Roadmapcont

worl do. To that end an addi tA SuppoittheklvBlopment of an BVhinfristiusturd e e |
to support charging infrastructure deployment, alongside £15 installation, operations and maintenance supply chain,
million from Highways England to ensure rapid charge points building on early adopter advantages. Explore
every 20 miles across 95 per apponunitiesih the&cemgryire hydrégen aBdfueladll e
Network. New regulation will also allow the Government to set  arena.

specific requirements for the provision of EV charge points or

hydrogen refuelling infrastructure at motorway service Static\ﬂ/?werever there is enhanced R&D activity this offers GVA

and large fuel retailers. enhancing opportunity to create spin out technologies and ne
ventures in addition to the creation of high quality employmer
GVA Opportunities for C&W from low carbon transportation

transition Carbon emissions

Innqvauon i This section is presented to show what an energy transition c
A Benefit from spend on low carbon technology and fuelghieve in terms of reduced CO2e emissions. The calculatior

drawing from local exampge®dseddtantimbér df adSumptRrs hnd hé sprealishdet
£75 million production plant in Cheshire which is usingsed is presented as an Appendix.

innovative technology to turn sewage waste into

biodiesel.
ABuil d c . - One assumption which is the same f(()]é\jll calculationy9 hat
ul on reweos rall way.,fgisSidhdrom thepowkFglidwill Beéing Rduced frof

for development and demonstration of carbon free tragiiag 1 o 13 kgCO2e/kWh, which is a 63% reduction over 20
systems, specifically utilising batteries and fuels SUCh)/%%rs. This has an impact on the extensive use of heat pump

. bio.gas and hydrqgen. ) and electric vehicles which are part of the strategy.
A Build on the leading work of EA Technology in EV

infrastructure development

Infrastructure

A Leverage UK Government investment in EV
infrastructure to become an early adopter of EV charging
points at scalen particular to make the Science
Corridor a particular focus for future investment.
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Carbon emissions from the domestid sacedample measures for energy efficiency and carbon reduction besides
Domestic COZ% emissions (kton) _prowd]ng a resilient energy supply system in the energy
Cheshire and Warringion intensive area of Ellesmere Port.
208 _ Carbon emissions from road transport has been calculated al

is illustrated in the graph below. This example, being one of
numerous calculation alternatives, is showing a total of 63%

’ One assumption S B reduction in CO2e emissions when almost all cars are runnin

which is the on electricity and 30% of HGV and 60% of LGV are doing the
0 200 400 600 800 1000 1200 1400 1600 1800 2000 same.

Same for a-” mGas wElectricity mPetoleum mCoal mSolid fuels mBioenergy & Wastes

calculations is Transition of space and water heating replacing all oil, som ¢ transport emissions in Cheshire & Warrington 2015 aon(

that the carbon and direct electricity by heat pumps and heat networks in thé03¢ if nét transport energy demand remains the same, 95%

way proposed will reduce CO2e emissions by more than googtrol and 65% diesel is replaced by electricity and power gri

emissions from carbon emissions is reduced by 63%

the power grid CO2e emission reduction from the energy system (excl.

will being transport) in C&W

reduced from T O et e " o e o
0.351t0 0.13

2038

kgCO2e/kWh (a
63% reduction

B — N
over 20 years) - T | - ———

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0 500 1,000 1,500 2,000 2,500

mGas = Electricity ®Petroleum ®Coal ®Solid fuels ® Bioenergy & Wastes mDiesel mPetrol ® Electricity

The strategy presented for the domestic-dnthastic

sectors has a potential of reducing carbon emissions by 36% in
20 years, a reduction in industrial fossil fuels is not included. We
recognise that the Cheshire Energy Hub is developing additional
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P The easiest way
to make a
transition in the
built
environment is
to start with new
developments

Heating provide a faster decarbonisation than the UK Government
scenario in the O6Clean Grow

As has been noted, from a heating point of view it is important
that, in the future, houses and buildings are designed with fl8boet Teriinup to 5 years
potential heating systems in mind.

The most important actions in the first 5 year period will be to
The councils should also consider heat networks in all new pave the way for future achievements in making the energy
residential developments and business parks. Infrastructuresystem transition an engine for economic growth.
costs are lower in new developments than in retrofit areas.

The UK Government has identified decarbonisation of the
Another very important issue is to make heating systems inladlating sector to be of highest priority, but the policy, regulati
existing buildings, originally designetCfdo8# compatible  and incentive framework has yet to be determined to drive
with heat pumps working up@ &ais is possible by technology options such as; heat pumps, heat networks or
changing the heating operation; instead of turning off heatinlgydrogen, or any combination of these.
during nights, and potentially days, which require high radiator
capacity for increasing room temperature quickly after bein . . ;
switched off. This radiator capacity can_be _used for Iowerin%@f%srggﬂgmeg ;)hrgg etgte e%?r/g\;/yEsr;/esrt%)r/nCc%Tsp ?g,rs adgfocef:?iv?at
supply temperature, but only if the heating is kept on when eI o ant from all three local authorities as well as Cheshi
is a heat demand (compare with a car driving constantly in 2 Warrington LEP, starting at day one. This will not only
town at 20mph hitting a green wave, and another car speed ' '

. . : ; ition Cheshire and Warrington as the UK leader in heat
up between the lights having to stop for red lights all the tim ergy transition, but will alsoghelp the UK Government to de

the national route forward.
Also, similar to new residential development, the councils should
always consider heat networks in commercial deveIOpmem%’echnologies

) ) o ) The two main technologies available today for reducing carbc
To decarbonise the heating system, which is a prime challegg@ssjons are heat pumps and heat networks. They are
for the UK, the I’eport has |_dent|f|ed heat net\_NOI’kS and heatcomp|ementary techno|ogies as heat networks can be app”e'
pumps to form the foundation for the strategic roadmap. Th¢a§Pdense areas while heat pumps are a more effective
complementary technologies, if deployed proactively, can  technology where homes and businesses are less dense.

Heat pumps are normally powered by electricity and besides
reduction in purchased eneyili@s lower) the
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P Heat networks
and heat pumps
if deployed

decarbonising of the power generation system will have a difaett network development
additional effect on carbon emission from heat pumps.

The study team has segmented the emerging heat network
Heat pumps are available at all sizes and developed to extratirket by three distinct project types (as per Greater London
heat from a variety of ambient heat sources. They can be Authority analysis), based on the scale of the heat network, a
installed as solitary heating solutions in homes and building&ltmyts:
also as energy centres serving heat networks. The flexibility in A Type % Single sites; Small/medium up to 10GWh pa
applications makes the opportunity for a commercial (<1,000 residential units), mostly mixed public and
breakthrough very good. commercial facilities, Capex up to £10m,

A Type 2 Multisite mixed use schemes 10 to 70GWh pa
Heat networks normally have a phased development where the (1,000 to 10,000 residential units), a range of mixed

proactively, can long term achievements in client connection and carbon residential units, public and commercial facilities, Cape
rovide a faster reduction must have a serious impact on-thpesstiaeimes. It up to £100m
P ; ‘ is likely that a high proportion of heat networks deployed over tjie Type 3 Area wide heat transmission networks;
decarbonisation short term will k_)e fuelled by gas boilers or gas engines. This Extensive heat pipe networks connecting multiple heat
than the UK should be considered as acceptable where these is then a producers such as power stations, industrial waste hea
development plan showing a transition to rene_wable and carbon g energy from waste facilities. May serve 100,000+

Government neutral heat sources as loads increase. The higher the load the  resjdential units and a large range of mixed public and
scenario in the greater distances over which heat can be distributed. private commercial facilities.

O#1 AAT * O litixalhétlenge to make heat networks commercially viableyt @¢hmportant to note that schemes can still be viable at a sm

300A0ACUS

one reason is that the systems designed in the UK normallysei@fwith a centralised but conventional heat source with the
seek to mimic the heating profile of gas boilers in conventiopah i ni ng of 6i sl andd sites t

systems. This approach increases the capital expenditure heat sources and the development of a true network.
requirement considerably with the consequent impact on

viability. Making clients aware of the need for O6even
reduce peak heat capacity and supply temperature in favouf§@t network development is therefore based on phasing,
further heat energy transition and reduced carbon emissionS. ¢t @ F t i ng wi th small networ Kk

centres that may be mobile and temporary (type 1). It is also

o _ ] smart strategy to search for excess heat capacity in existing
The councils in Cheshire and Warrington should promote hegfiler plants to reduce upfront investment costs.

networks and/or heat pumps in all new developrakints
this a statutory planning condition for high density developments.
The 6Heat Networkd issue is set out overleaf.
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The island network schemes may expand due to organic growth,
but at some stage these schemes have the potential to be
interconnected, building a wider network that can utilise bigger
and more energy efficient heat sources (type 2).

Type 3 networks will probably only be developed in metropolitan

areas and are unlikely to be applicable for Cheshire and
’ The StUdy team Warrington certainly in the near term.
has segmented
- There are serious plans for heat networks in Crewe and
the e Macclesfield, and the recently secured £1m of EU funding to
heat network Cheshire East will support their implementation. A district energy

centre (Hot Spot Stoke) is up and running in neighbouring Stoke

market by three onTrent, and the first pipes were in the ground in September

distinct project 2017. A cross border collaboration between Cheshire &
t Warrington and Stoke City Council regarding heat networks
ypes should be established.

Multiple and large scale residential developments planned for

Chester, Warrington, Macclesfield and Crewe are all likely to

create opportunities to explore initial small networks then

becoming 6islandd networks with multiple developments
larger low carbon heat sources.

Heat network ownership and governance

Investment in heat networks is a fairly immature but rapidly
developing sector in the UK. As a result of their experience in the
development and execution of heat networks, the consulting
team has identified a number of potential ownership models:

A Public sector deliviedirect customer interface with
local authority (e.g. Islington Council) or customer
interface throug®Cde.g. Pimlico, Westminster)
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P District heating
networks drive
demand for heat
Z new networks
are unlikely to
justify expensive
investment in
heat generation /
transport from
the outset.

Turning District Heating on its head reduced.
What is District Heating? Why is District Heating important?

At its simplest as district heating is the provision of a heatingn an dearbonised UK there is little place for a gas grid with

system to multiple users by pumping hot water from a centraidividual homes each using a small gas boiler. Changing the

source. fuel used for heating away from a specific type of fuel will tak
huge amount of time because it requires millions of househol

Discussion on the system has been linked to the low carborto switch.

agenda but the system itself could be run from any heat source.

In some cases linking district heating to low carbon has cre@esdrict heating systems bring greater system flexibility. There

a problem. no reason why a UK District Heating system could not start w
a large gas fired bdilbut in such a system, the change of a
The problem for the UK single heat source could change the heating energy mix for

hundreds of homes very quickly. A system could switch to
A huge amount has been written about district heating / heaEnergy from Waste, Biomass, Geothermal or industrial waste
networks in the UKut the conversion rate of reports written tbeat in a matter of months.
schemes completed is extremely low.

You have to start somewhere
In many UK studies a large amount of effort has been focused on
identifying the heat source and working out the engineeringRather than trying to engineer new heat sources and create
solution for heat distribution. Insufficient focus has been plaeedineering challenges, the simplest method of introduction i
on the likely demand from end users. the UK would be to insist on a district heating approach at the

planning stage for large new build residential schemes. In fac
In many cases the viability of planned schemes has also begist such an approach has been taken in Greenwich.
compromised by using a usage profile from the current gas
network. District heating schemes should not allow for sudd&n engage with current utility providers the initial heat source
bursts of high heat demand typical of schemes driven by thedidtheven be a large gas firedibmileromass boiler to keep
calorific content of gafstrict heating schemes work best  the scheme simple. The connection of a new build schemes i
when creating o6al ways ono Ieasierlanfutune dechant ferehéat is iniWbdeced with each ne
constant demand is modelled, scheme capacities (and costselneme completed.
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P It is important
that gas heating
demand profiles
are not simply
lifted and
applied to
district heating
schemesz to
work effectively
they are used in
different ways

It is expected that as the schemes are rolled out, adjacent afeasreas with planned housing increases create a tremendot
express an interest in joining the network especially if public  opportunity to allow this system to be introduced.

buildings are also connéctettofitting can commence. A There is a large first mover advantage to those economie:s
introducing this first in terms of equipment, installation anc
The future maintenance.

A Whatever heat generation best suits an area in the future,
As demand increases, the economics of different heat sourcesheat networks allow future connection.
changes.

The very high initial capital costs ol EDM&Y fgeothermal /

waste heat connections are now offset by customers already
connected to the network. Heat can be transported over greater
distances because the load is higher and the pipes are larger.

So what is required?

AFuture heat network studies need a greater element of
economic / commercial input

AUsage assumptions need to reflect the unique characteristics
of heat networks rather than simply transpose current gas
usage assumptions.

Almplementation (at the outset) will need to be a condition of
planning consents.

Conclusion

A In the UK scheme viability has been compromised by
building gas usage patterns into district heating scheme
design and adding complex and expensive heat sources
before basic customer networks have been created.
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the short to
medium term
local authorities
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either directly or
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venture
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Private sector led
Joint venture

Private sector concessiamere the public sector
tenders a long term concession to private sector
A Community ownership through an SPV suEl$&®an
or CIC (Community Interest Company).

offgrid heating market is substantial in Cheshire making it
possible to build the supply chain in all aspects.

PPl g

Heat pump ownership and governance

The normal ownership model for heat pumps is the same as
gas boilers; the owner of the dwelling or building owns the he
pump. But, while people have complete confidence in gas bo

The commercial risk is more pronounced in the early phasefeat pump technology is new to the vast majority of UK
when the technology is still considered as being new, but oyésidents. To boost the heat pump expansion it is important t
time more widespread clients and better known potential ~ 9ive advisory support and-teské¢he investments.

signature clients are likely to be more keen to connect. Therefore

itis ||ke|y that, in the short to medium term local authorities Wl&ood way would be for the three councils in Cheshire and
take the lead in owning and financing the development of h&ghrrington, together with the LEP, to create a joint organisati
networks, either directly or throdgBGuor in a joint venture  for advisory support in heating homes and businesses, and t
with a developer. As more organisations connect and the risiffer leasing contracts for heat pumps. The leasing effer will
reduce, different ownership models will be possible. risk the clientds invest men
client to make the best technology choice rather than push a

A key issue will be the development of a preferred businesssPecific product. Any joint organisation could also contract lo
model, specifically whether the ownership of heat networks B@@t Pump retailers and maintenance support.

energy centres will be separate &pga@andAssetCo

model or combined as iB&@dype arrangement. Initially  Medium term1® years

this may be driven by scale with smaller networks more likely

have common ownership of energy centres and pipes. As

networks grow and coalesce, it is considered more likely thdtt€r the initial 5 years when advisory support, retail, installat
separate ownership of each asset class will occur. maintenance, ownership and market information structures a

place, it is time to enhance the deployment rate of heat pumpg

and heat networks. This calls for an active market promotion,
Heat pump development ideally led by the local councils. Natural gas is still expected 1
Besides building a supply chain, advisory support and finanbiale a low price making the competition on the heating mark
offers for heat pumps, the initial market penetration should fivonsa commercial point of view tough.
on off gagrid areas replacing old oil and solid fuels and
reducing electric heating. These energy users suffer the MOlig expected that market acceleration for heat network syste
from the size of their heating bills and these customers also

represent the lowest barrier for new technologies. The aas will be slower than for heat pumps. But once networks are in
P gies. 9 ground and experience is being shared, the expansion will

80



Strategic Roadmapcont

P Over time there
will be transition

- ~

o1 A GEAAQMQE
AATTT1 UGS

reliance on
primary heat
sources will be
reduced, with
increased use of
secondary waste
heat.

increase. Due to heat density requirements heat networks h@ke issue is not, however, the heatisbutdhe demand for
geographic limitations which is one reason for this report to heat and therefore the load that would be carried. Waste hea
consider the heat net wor k 6 sanimatnanspoited evér langesdistanzes bfficierglynbat lorilyav
heat pumps. there is significant load required. Heat is quickly lost over
distance if the pipe capacity is small (and the cost of introduc

As the technologies by this time have become fairly mature,f%rnlamted scale is prohibitive).

the local councils have gained confidence, the councils can turn
from promoting to requiring the use of heat networks or heaf his load issue and use of secondary heat is the rationale for
pumps in all new developments. long term 3 stage roadimaqm individual schemes in isolation.

tg?vr'e‘d(e?/e%plmecr;t Heat network ownership and governance

If ﬂedt:—n orks are to be successftinevinrere wileed to During thisB) year period the early developed heat network
bea ransition t o &ndérbuehaat s h aschenmegmagy see anowngrghip transition, while new networ
scenario, ttreliance on primary heat sowoekbe schemes are implemented. For the public sector to promote |
reduced, with increased use of secondary waste heat. In panatelork developments they may still be involved in new
therawould need to beiacrease digitisation and associated schemes, but the ones brought up to a commercial level may
use of lower temperature in heat networks to facilitate the useldfproviding revenue for further expansion. The key issues:

secondary heat. There will be a requirement to build local supply Transition peribgublic vs private ownership.

chains to ensure resilient installation. A Local ownership of energy assets under question as
networks grow and coalesce.

Type 1 projects have the potential to coalesce into larger A Opportunity for assets under public ownership to flip

networks (Type 2) over the medium term. The scale of project  providing revenues for further investment in networks.
opportunities will allow a range of new companies to enter the

market, with a range of business models and technology

solutions. Heat pump development

The UK Governmental decarbonising ambitions are high and

There are multiple sources of waste heat across Cheshire eating has to be reduced considerably as quickly as possibl
P he heat pump market penetration is expanding frgmidoff gas

Warrington from the large industrial complexes in Ellesmer " : ; : b

. 2GS X . reas to egrid, competing with grid gas. At this time heat
Port, chemical facilities in Warrington and Northwich, poten . : :
Bentley Motors & Astra Zeneca (Cheshire East) as well as?O ps have been widely recognised and accepted, basically

tential th | in G In addition hospital® & planned and effective introduction. It is assumed that ove
potential geotheérmal resource in Lrewe. in addition hospital, , 1 years period from today, gas prices may rise and heat
incinerators and Fiddlers Ferry power station (assuming th lfﬁms become even more competitive

planned lifespan is long enough to be worth the investment): ‘
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P Heat networks
are grown over
time with
concerted action
Z the more
demand is
developed the
greater the
viability of the
network

Heat pump ownership and governance commercial heat demand.

The two ownership models introduced in-the@tage will
be kept and the leasing contracts combined with the advisogyeat network ownership and governance

mechanisms will help peopl ‘ZhetUR Reht mgrliettsll?oﬁkf de\gelgpntﬁ?ohgh gt?e?:{s?thréeh |

make a good choice or the financial capability to investin a Shct phases, with ownership consolidating ultimately in a f

pump up front. large companies specialising in heat grids. It is possible that

: large companies (suckmgie Veoliak.on Centrica and

Long term 12D years National Grid etc) become long term owners and operators o
heat networks, particularly in the metropolitan areas. But it wi

important to consider local ownership models through, for
In the long term both heat networks and heat pumps have gmpld?ipeC(andAssetCmodels?

become common technologies and the initial client barriers &

gone. By this time all oil and coal heating should be replaced and

gas heating being reduced considerably. Electrically heatedHeat pump development

houses that donot have wet T4 gudi¢ profhétientahdduhpok of RehtPuhpahd he

to-air heat pump to reduce heating costs and carbon emissigjgworks in Cheshire and Warrington could have positioned t
region and is recognised as

Heat network development The built up supply chain has developed branches all over Ul

Ultimately the heating grid will mature allowing efficient capture
and distribution of waste heat from industrial sources and péVeat pump ownership and governance

plants, geothermal, biomass etc. feeding Type 2 networks, wBighe main ownership model for heat pumps is similar to the

reflgcts Swedish experience. one for gas boilers, this model will remain and become more
A The use of secondary waste heat or renewables common when the technology is well recognised. Leasing
predominates, up to 95% contracts will still play an important role, but directed to
A Low temperature systems, include extensive use of hegpnomically vulnerable households.
pumps.
A Integrated energy systems using power for heat pump
operation

A Type 1&2 networks predominate, island networks only
exist where expansion is not viable

It is envisaged that heat network will account for 20% of all
heating to households by 2038 and 50% of public and
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Strategic Roadmapcont

Summary of energy system opportunities and risks authorities to have a direct influence on decarbonising
energy systems.
Opportunities A Digitalised smart heat network provide an opportunity f

future denergy sharing et
in cost, resilience and CO2 reduction.

The principal opportunities identified to deliver affordable energX Developing small and | oc.

and clean growth across Cheshire & Warrington are as follows:

. provide an opportunity for organic growth and
’ Each council or interconnection forming neighbourhood and town scale
all three General networks.

A Each council or all three together can form an energy A Fossil fuels and other primary heat sources can be
together can organisation with the specific task of promoting low replaced by secondary waste industrial heat (heat
form an energy carbon energy systems to residents and businesses. This networks) and ambient heat sources (heat pumps).

At includes professional advice in energy efficiency, A Empty pipes for broadband to all heat network clients
organisation alternative energy supply options, heat pump and heat ~ (ine collocation) reduces construction costs and
with the specific network promotion and financial solutions (e.g. leasing), provides high speed connectivity and digitised system.

but also information and branding campaigns. < . . . . i
task of Y A The tradltlonaq heavily oversized deS|g|j of heating
_ ea} systems provide an excellent opportunity to reduce
promoting low A Cheshire has a real opportunity to claim a position of UK system temperature and inviting heat pumps for efficiet
carbon ener area of excellence in 0L oc &datshppigntsolitarg fousesfas vielh s heatuatworks
gy network plans proceed and a knowhow centre (or hot A A distinct and firm local heating strategy will help buildi
systems to ZPOUI'” hgat pump technologies is created and a local supply chain for resilient installation
residents and _ ceveloped. iy _ . A Seasonal energy storage in Ground Source Heat Pumy
A Heat pumps offer a competitive alternative to oil in off gas .51 pe used for buildings having space cooling deman

businesses grid areas and can be promoted from day one, if serious  , summer (e.g. hospitals, offices, hotels)

advisory support is available. Initially heat pumps are . . .
offered as off grid solutions for rural communities and A Poor and mostly arable land provide an interesting

later as a general solution where ever heat networks are opportunity for cultivation of Short Rotation Coppice
not viable (SRC) like willow to be used as carbon neutral renewal

’ . : : and local fuel. Farmers get an opportunity for additiona
A Because Local Authorities have few policy making revenue streams

powers but they do control local planning and buiIdian
control and they are also the direct interface with ower )
individual home owners, it is considered likely thatheat A Pr omot i ng the devel opmen:t

energy transition offers the best opportunity for local 6ener gy shar i-gegeraedetectricityy 6
and power storage
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A6Smart gr i ds 6-chaigihglof elediris 0 s A The CheshirehEnergy Hub has the potential to
vehicles (EV) demonstrate national industry leadership in developing
A EV expansion is depending onapsining energy systems to demon_strate_affordable energy and
opportunities on places where people travel (e.g. main clean growth across high intensity users.
roads, shopping centres, business parks) A There is more that can be done with waste heat both
A The potential for solar PV is far from maximised whilst ~ Within and between industrial facilities but also as a
_ . smart systems and local storage has barely begun feedstock as islands of demand reach a critical mass.
’ There is a risk further deployment should be promoted. A Many business sites / parks also have the potential to
that a low A There needs to be action to allow DNOs to invest in undertake the same generation & decarbonisation
. areas where they know that capacity is likely to be changes as identified for the domestic sector.
appetlte and needed in a manner that is ahead of defined schemes A Longer terms developments in SMRs also have the
capacity to ) coming forward and potentially being delayed. potential to contribute to high energy intensive users.
: 3 A Local industrial cluster cost drivers to reduce
innovate in the demand/increase efficiency in grid and buildings. Transportation
energy A Nuclear industry efforts to develop SMR nuclear A Facilitating safe bike commuting by developing bike
ecosystem leads solutions. (SMR narrative provided overleaf). ' tracks away from roads and in towns
10 SIoW adOpiON g, o o o arkingret
of beneficial new A Cheshire & Warrington has a somewhat unique A Expanding public transport

technologies

opportunity to apply the &E¥EntifgMe chardny inffastriicluree ner gy

intensity ir_ltﬂugtry Straté'g?mtﬁn (_)pp(l)rtunityt/ tt(') A Public transport to be running on biogas (AD or landfill
engage wi overnmentin this impiementation. gas), electricity or later on hydrogen fuel cells (HFC)

There is the opportunity for a decentralised energy A Crewe has a role with other LEPlievtslepment and

distribution network across the Ellesmere Port high demonstration of carbontfaées with an objectives of
intensive energy users linked to the Protos energy park bring future opportunities to Crewe

(or other source)

Opportunities have been identified to use legacy :
infrastructure for carbon capture in the Morecambe B@Sks
gasfield The generic risks that are required to be mitigated are as follc

Cheshire & Warrington is also part of a Cadent proposal A The appetite and capacity to innovate in the energy

to introduce a hydrogen as an energy feedstock across ~ ecosystem leads to slow adoption of beneficial new

the Atlantic Gateway. technologiésconsequent loss of first mover advantage,
e.g. active promotion of heat pumps in off gas grid aree
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P We have
grouped future
actions into
areas where the
LEP can act as an
advocate, can
facilitate or can
intervene

A Design riskdesigning heat networks and heat pump

A Reputational riskoor installations slow adoption of

A Ownership and financing of infrastiuahsence of

A Stranded assétsvhat happens to gas grid if district

systems to try and mimic the scale and immediate heat
supply provided by gas boilers has a serious negative A
effect on capex and viah#ibhetworks supply

continuous heat to iron out the need for peaks in demand,
and can therefore run at a lower capacity than is often
suggested in viability studies)

A Construction risknmature supply chain (mainly in A

installation and maintenance since many of the
technologies have been developed and refined
elsewhere) leads to high rate of failure

technologies and interrupt the market

preferred model delays deployment at industrial scale,
particularly heat networks

heating and heat pumps prevails?

A Resilience during transitigsk of poor alignment

between infrastructure investment cycles e.g. power grid ,
and demand. A
Maximising GVA potential from energy transition A

The proposed C&W energy strategy is to maximise
economic and social opportunities and mitigate risk arising
from the transition to a low carbon energy system by LEP
promoting investment in local energy production, wise use of
energy and supporting local ownership of energy assets.

C&W LEP strategic objectives as follows:

Leveraging investment in low carbon infrastructure, to
generate sustainable employment opportunities;

A Create a supportive and vibrant energy ecosystem to

assist companies in the commercialisation of their new
products, applications and service delivery models;
Supporting a local, flexible and durable supply chain,
which can respond to new opportunities in the green
economy;

Capturing more profit from energy spend in the local
economy;

Improving energy efficiency in businesses to boost
profitability;

Creating competitive, compelling and energy efficient
business locations to attract inward investment;

A Create a supportive and vibrant energy ecosystem to

assist companies in the commercialisation of their new
products, applications and service delivery models; anc
Ensuring energy resilience and security by exploiting
local and renewable resources, matched to local
demand.

These ways of linking GVA to the low carbon energy
transition process should be at the heart of the LEP
energy strategy.

role and response

What the LEP can do:

The main linkages between economic development and A
investment in sustainable energy systems should frame A

Advocate speaking out for the low carbon agenda;

Facilitaté bringing together communities,
entrepreneurs, support agencies and funders, connecti
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Strategic Roadmapcont

entrepreneurs, support agencies and funders, connecting
ideas with capital; and

A Intervené direct action and investment to address areas
of market failure, use LEP resources to leverage
exponential and transformational change.

Therefore the consultancy team has constructed a potential short
and medium term programme based around the potential role of
the LEP in each opportunity area, summarised in the action plan
which follows.
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P Cheshire &
Warrington has a
growing base of
SMR expertise
including Wood,
Rolls-Royce
Nuclear, NNL
and Nuvia.

Small Modular Reactors (SMRs) RollsRoyce is the highest profile of a number of companies
shortlisted in the UK's competition for the best value SMR

SMRs are defined by the International Atomic Energy Agendgsign. The ReR®yce consortium research claims that once

being advanced reactors producing up to 300MWe of electrimature, SMR technology will deliver power at £60 per megaw

power and that can be largely built in factories as modules thour. This compares with £92.50 per megawatt hour stated fc

minimise costly-site construction. SMRs are suitable for ~ the Hinkley Point power station.

smaller sites as well as for new applications such as hydrogen

production. In 2014, a National Nuclear Laboratory study RollsRoyces 6 SMR capabilities

suggested a market fG\Weof SMR power plants could exist interest. In November 2017 ;Rojise signed a MOU with

in the UK by 2035, with further opportunity beyond this to 2Q&E@dan Atomic energy Commission to conduct a technical
feasibility study for the construction ofROROESSMR in

In March 2016, the UK government launched Phase One oflbedan.

SMR competition to ascertain the market for developing,

commercialising and financing SMRs. The competition rece@@eeshire & Warrington SMR Capabilities

32 expressions of interest, including from Hitachi/Westinghouse;

NuScaldUrencdU-battery and Re®yce. The latter is a high Cheshire and Warrington has a growing base of SMR capabi

profile consortium consisting of Wood (fameergster RollsRoyce Nuclear has its Nuclear Services and Projects

WheelerNuvia Lai ng OO6Rour ke, Ar uEpgneennd Offick ia Wanngtdn ena ¥Wood, a key partner in

Advanced Manufacturing Research Centre. Wood is also indbesortium is leading the work from their operations based in

Urenceonsortium -Battery (a micro SMR) is a 10MWt LEP areaNuvidJK is also headquartered in Warrington and th

(4MWe) gaooled reactor that can provide heat@t 710 capability in Warrington originated from BNFL placing its
headquarters theGapenhur§€heshire West) is the base for

The consortium also incl@eamellaird. The concept the uranium enrichment facility operatezhby

design of Battery was developed by the University of

Manchester and the Technology University of Delft. The  The wider area holds significant wider expertise including a fu

consortium has registered its reactor technolotjgdosimge  production facilitySatringfield®reston, the reprocessing plant

vendor design review with the Canadian Nuclear Safety  at Sellafield, power productidayshamndWylfeand new

Commission-Rhttery also intends to proceed with licensing ipower plants eaiarked faiylfaand Moorside, Cumbria. This

the UK. The micro SMR is anticipated to take 10 years to supports a wider nuclear enabled suppiywdfacompanies

become operational. such a€ammellaird seeking to enter the large scale nuclear
fabrication sector.
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D> The size of the
potential global
SMR market is
approximately
65-85GW by
2035, valued at
£250-£400bn.

Local capabilities will be enhanced further following the awardagfrtainty in the industry. As SMRs represent an investmen
a £2.9m contract from the government to Wood to lead a kegrogramme of over 15 years, without a clear government
nuclear research programme to enhance the techniques ussttategy, industry is unlikely to invest without some sort of
design reactors and optimise their performance. This new Ukovernment commitment.

Digital Reactor Design Partnership headed by Wood includes

partners and sabntractors including Rdlgce, EDF The size of the potential global SMR market is approximately
Energy, NNL, THartre€€entre and Virtual Engineering Centr&@5GW by 2035, valued at-£260bn. The domestic market is
(STFC Daresbury), the University of Cambridge and Imperidikely to represent less than 10% of the global demand for SN
College). so export markets will be critical to make a return on investm

In early 201Cammellaird established a partnership with the Other countries, particularly China and Canada are making fe
Nuclear Advanced Manufacturing Research Centre (Nucleaneadway with SMR technologies and if the UK does not
AMRC) which will lead to investment in their facilities and accelerate development to keep pace, the opportunity for a U
workforce to meet the demands of modular new build. designed and manufactured SMRs may be lost.

RollsRoyce has stated that its deployment-deadldped As well as costs, other issues include the potential delays in
Small Modular Reactor (SMR) could support 40,000 jobs in tiagulatory approval and potential locations where SMRs coul
next 20 years and add £100bn to the UK econorB08B02030 sited. The Energy Technology Institute has identified 250

If the government commits to delivering a coherent SMR potential sites where SMRs could be deployed, with sites
strategy, depending on the chosen consortium, this could identified based on the need for baseload-foithlviad
represent an opportunity for Cheshire and Warrington to furtiesreration and for district heating.

build on its nuclear strengths. Whilst SMRs are less likely to be

built locally, particularly given the nearby Cammell Laird antihe General Design Assessment Process (GDA) for SMRS i
NAMRC construction facility; SMRs opportunities for Cheshiiteely to take 4 to 5 years. The GDA is the process by which t
and Warrington are more likely to arise around R&D, testingQffice for Nuclear Regulation assess the potential suitability

design, licensing, fuel production and the safety case. nuclear reactor design for development. The GDA combined
the development period means that SMRs are not likely to be
Current Policies and drivers operational until c.2030

The lack of clarity and direction by the government following
Phase One of the SMR competition in 2016, has created
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P Cheshire &

Warrington LEP
could work with
local industry
partners to
ensure that a
strong
proposition is
put forward for
hosting such
innovation hubs
to be hosted
locally

Strategic Roadmapcont (SMRs)

Actions required regarding future development, further work could then be

undertaken to attract further businesses and reinforce the

Cheshire and Warringtonos dughgeh&irfahd aftieRdme finde fest i thél skifls Wilidh € T
companies involved in SMRs consortiums based locally prggepESrequired to support it.

opportunities if and when SMRs are developed.

Key to maximising these opportunities is to ensure that the

areabds nuclear capabilities as a whole and growing SMR
expertise, particularly in engineering design are well articulated

and promoted.

The Nuclear I ndustry Council ds Nuclear Sector Deal ( Oc
2017) document highlighted openings for creating innovation

centres to encourage new research capabilities through industry

collaborations and partnerships. These included innovation hubs

in equipment qualification and Control and instrumentation (C&l)

technologies, both of which are areas of expertise where

Cheshire and Warrington has existing strengths.

Once the Nuclear Sector Deal is approved and there is an

understanding of the new initiatives which may be developed; the

Cheshire & Warrington LEP could work with local industry

partners to ensure that a strong proposition is put forward for

hosting such innovation hubs to be hosted locally. This is

particularly important given that in terms of O6pl acebod,
Sector Deal document has a strong focus on the South West and

as such Cheshire and Warringtonodés nuclear expertise in

SMRs needs to be positioned effectively.
A recognition of the areas expertise and future potential could be

underlined through the mapping of the supply chain locally and
the skills which are already in place. With greater certainty
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P Itis likely to be
technology
which is already
currently
available that
will have the
biggest impact
(and needs to be
implemented
most quickly) on
the carbon
budget period
2018-2022.

FHnancial Intervention

There are a number of principles of the action plan (followingnorgas) heating systems to be replaced with alternative

chapter). They include the view that the aspects that can bel@@iiRg systems (such as heat pumps) in a manner where the

with through a solution locally are as much addressed throughfront

commercial structures as technology. cost is spread over time with finance and avoids any increas
payments to the consumath savings once the finance is

There is a further principle that whilst technology will emergB,aI{j off.

is likely to be technology which is already currently available that

will have the biggest impact (and needs to be implemented fgghilar financially structured approach can increase the
quickly) on the carbon budget peric8CZ2L8 adoption of smart power systems and storage.

Once these principles are accepted, it is clear that those arddgere is a strong case for a promotion / education / advisory

recommended for intervention in the near term are those in €@mpaign linked to a revolving fund to provide finance for

which resources should be committed. implementation whilst the traditional finance market catches
with the opportunity. This would not be a grant based approa

The three locally influenced actions with commercial challer?guésa revolving fund which generates a market return.

appear to be:
Heat networks

A Uptake of decarbonised household / commercial heating
and energy efficiency The viability of heat networks is complex. The viability issue i
A Heat network implementation scheme specific, is wrapped up in the heat infrastructure plus
A Vehicle charging point infrastructure heat source versus a conventional gas connection and dome
boiler. Viability issues could be addressed by varying the s10

Uptake of decarbonised heating & smart power systems contributions / affordable homes requirement.

The uptake of decarbonised heating solutions and smart poul#l? ”kc?ly that greater Ievelsdof ierIementatiqnhang pener:ratic
systems for domestic and business premises requires an will reduce unit cost in new developments (with a hope that

increased awareness and trust of potential solutions and théetroflt solutions will follow).
interaction between different systems and a method of

encouraging fnt spend for a longer term saving. A fund that helps to plug the viability issue in the initial heat

network developments is likely to be beneficial and this could
linked to an equity share in the heat network eventually creat

The current level of RHI and interest rates can allow older the opportunity for an investment return..
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Financial Intervention cont

P The report has
identified
significant
structural,
knowledge and
behavioural
barriers to
decarbonising
and some
financial viability
Issues

Wider Network Resilience adoption is unlikely to happen until a comprehensive and reli
network of charging opportunities is available.

A similar issue arises in the case of increasing power / gas ) ) o
resilience in locations where investment is required in advae&iBfl could be considered to create charging points in all
substantial development. The current situation does not allo@ouncil owned car parks and / or in locations where there is
investment in advance of development by the DNO with a paucity of rapid charging points within the rural areas of Ches
complicated charging structure then creating a barrier for the, fikgirrington.

developer in a location.

The fund possibility itself is set out below but in addition it is ¢
Network resilience is equally an issue for existing communitieted that the Government has introduced grants to support 1
when the uptake of electric vehicles and heating reaches a wider use of electric and hybrid vehicles via the Office of Low
greater level, in fact it could be more of a challenge to resolggyigsion Vehicles (OLEV) and the Electritidehiciearge

those cases. Part of the solution will be in upgrading the grig-heme (EVHS) both of which can support further developm
infrastructure, but the solution will also be about providing tkﬁ charging infrastructure

technology and business models for smart and flexible
management of supply and demand in a local area (and EA L .
Technology have been leading trial work in this area as notétfinge anxiety is one of the barriers to-&Y. take
above).

Energy Infrastructure Fund

There is a further case for an infrastructure investment fund that

can remove market failure and cashflow network developm&herall therefore, there are a number of areas where the

whilst still gaining a return on the final investment over time creation of an energy infrastructure fund could address mark

Clearly the ability to fund will be influenced by the risk / certédfityre, encourage early adoption and make a longer term ret

of scheme developments and the time period over which th&his could have the added benefit of propelling Cheshire &

funding could be recoveértds is a commercial arrangement Warrington into an exemplar location for-thedakew

reflecting the public sectors greater tolerance for longer ternfechnology both by business and domestic consumers. This

returns rather than some type of subsidy arrangement. 644 be a potential Evergreen / Northern Powerhouse Fund
initiative (both are UK / ERDF funded revolving finance vehic

Vehicle charging point infrastructure

There remain competing views over the future of EV uptake and
recharging methods. It is clear, however, that widespread EV
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P The fund could
encourage
applications
innovating
product,
innovating
installation and
training advisors
and installers.

Grant Funds Under such schemes a 6call 6
established as this allows a number of applications to be

On a smaller scale there is the opportunity to intervene diregﬁgpared through the competitive process although this is n«

using two different sources of funding. Cheshire & Warringt&rduirement.
has been awarded:

A £4.15m to create a low carbon Energy Innovation FuriYith limited funding, an aim to build capacity in a focused

and number of technologies and to allow the easiest comparison
AAR12.9m of Priority 4 ER Dbﬁtweﬁ( ""Rpé“iatt?’gs’ 145319 §tq§}'gg:8“g‘@ call yquld g
towards a | ow carbon ecouﬁeE)U yocuis%na nitgd n e 1o g'es'of w t

residual amount remains.
Clearly the LEP and its members will have a view on the natt
of such a competitive fund but given the scale of funding (whi

Energy Innovation Fund ) : U : :
. _ _ .is considered too limited to address grand industrial challeng
The funding for the Energy Innovation Fund (which was galai\a, the identified need to address domestib@wissues

e

as part of the Local Growth Fund allocation) was sought by g, as smart systems, storage and heat we would suggest |
LEP to support the delivery of its Low Carbon Action Plan by ihe theme for a competitiol encourage applications

stimulating innovation in SMEs working in the low carbon angh oy ating product, innovating installation and training adviso
energy sectors, and by increasing skills and capacity of SMESq installers.

and their workforce to expand services into low carbon market.

. Irrespective of the subject matter of a call it is clear that all
The purpose of the fund is therefore clear and would appeag|icants would need to be compliant with European State £

suit the creation of a competitive grant fund which could be | ggisiation. There is scope for the fund to remain State Aid
awarded to those businesses which demonstrated a strong compliant through the application of a number of exemptions

development opportunity. In these circumstances this would ;¢ in the General Block Exemption Regulations (GBER).
generally mean:

A Sound technical idea and R&D process . : .

X : . Exemptions typically set out the requirement of the

A Commercial rationale applicantnatuoéthe project, eligible expenditure and the
A Match funding and viability intervention rate allowable in the circumstances.

A Value for money in terms of outputs (generally

intervention rate and jobs) It has become commonplace in grant funds for the applicant |

A A clear case for why funding was required set out how their application is State Aid Compliant but it is il
A Strong management and project plan that the following articles of GBER are most applicable to the
A Deliverability within the timescale scheme envisaged:
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P A R&D grant
scheme
providing 35% of
eligible costs can
be established
within state aid
rules

A Article 25 Aid for research & development projects P4 C&W ERDF Allocation
A Article 28 Innovation aid for SMEs

A Article 31 Training aid

Totals IP83 Low 1P90 Total

reflect some carbon
rounding markets and resource
errors technologies | efficiency
£m for SMEs

Energy and

As a result there is scope to run a reasonable grant schem
which aligns with the actions highlighted in this document.

ERDF 4.6 5.4 2.8 12.9
There is also f[he possibil_ity of us_ing the Energy Inn_ovation Public match 4.0 5.1 0 0.1
as match against the residual Priority 4 ERDF funding there
upgrading the funding available. Private match 1.0 0.7 3.0 4.7
Essentially the grant scheme would be able to support R&C T°@ 9.6 112 S

projects by SMEs undertaking work that supported the strategy _ _

up to a 35% of the eligible costs for medium sized businessébe ERDF programme has been running since 2014 and as :
and up to 45% for small businesses so long as the work beirgpult there is only residual funding available but the following
undertaken was experimental development or more fundanm@igtgionsidered appropriate for calls:

research.

A Allocate any remaining Evergreen funding to an SME
seeking to roll out new low carbon infrastructure which
has a high upfront cost but the opportunity for a longer

ERDF Priority Axis 4

Nationally, Priority Axis 4 was allocated to Supporting the Shift X

Towards a Low Carbon Economy in All Sectors. Cheshire & term returegheat network infrastructure or EV

Warrington LEP then established its European Structural and ~ ¢harging points). This small scale funding could act as

Investment Fund Strategy to align the national priorities with the Proof of concept fund for a larger future fund.

specific requirements of the programme within Cheshire & A Under IP8 there is the prospect of supporting

Warrington. demonstration projects in low carbon solutions which
could then be rolled out at a commercial level. As any

In this process, £12.9m was allocated although through the requires match, the types of technologies which could
ERDF process this is further split between investment priorities ~ €ncouraged could be relatively ibboadh line with

(in this case IP8 and IP9) and all ERDF also has a requirement_ the overall LEP low carbon strategy.

for match funding and the estimated split between private and A Under IP9 there is the opportunity to part fund a
public sector is shown in each case in the table overleaf. programme which provides advice and sugiért to
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Financial Intervention cont

businesses exploring opportunities such as smart
systems, storage and low carbon heating. This could be
seen as a particularly effective programme to introduce
new low carbon products to those businesses eff the gas
grid (although this would not need to be a requirement)
and could increase their competitiveness.

Poor uptake of any of the above would present the
opportunity to part fund the Energy Innovation Fund
which could be used as match as set out above.
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Action Plan

P A detailed action
plan is provided
but the approach
Is based on some
high level
principles

The action plan is set out in detail below based on the finding; @ertainty and consistency in regulation

the report. The approach is however based on some high leVake work required across Cheshire & Warrington is likely to

principles all underpinned by the Clean Growth Strategy  require significant investment by the private sector with the

requirement for affordable clean energy. This will ensure thatrospect of a return which takes a number of years to fully

clean growth is linked explicitly to the Local Industrial Strategpaterialise. In order for the private sector to work effectively i
an area such as this there is need for certainty around legisla

The work has not been developed in isolation. As part of theand a consistency in the adoption of regulations.

completion of the project the Local Authorities within the area

and the LEP were extensively involved. The work also includedctions focused on heat, transport, nuclear and industrial

presenting early findings and seeking views from the LEP process

Strategy Board and the Cheshire Energy Hub. In addition sévegalction plan predominantly focuses on heat, smart systen

of the major energy businesses and energy users were efficiency / storage, transport, nuclear and industrial process

interviewed and the those organisations involved in the these are either those areas where local agencies can play a

consultation are set out in Appendix 5. significant role or where Cheshire and Warrington has a uniq
position.

The action plan is underpinned by some broad principles which

are shown below: 5. More technology coming b
There is a risk that the promise of further innovation creates «

1. Less is more delay in the areas of implementation available to us now. In f

The Strategy sets out those areas where the LEP and the Lteabkolution to decarbonising is a gradual process and is likel
Authorities can make the largest difference. The approach hasult in a mix of technolddies breakdown of the 2050
been to arrive at a relatively small number of practical and targets into 5 year blocks in some ways recognised this.
achievable actions.

Deployment of technology will lead to development in that
2. Requirement to hit carbon targets technology and further game changing developments might
The Government &s car bon b u dooeiths thdresisvaestrobgaationalesteimplement nowt. In e
and whilst Central Government will take the lead, there is a areas such as heat networks, the network infrastructure help:
responsibility on Local Government especially in those areastroduce new and innovative central sources of heat in the
where it is in the strongest position to take action. future rather than creates barriers.
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Action Plancont

P The action plan
places the
highest priority
on practical
actions that can
make an impact
on existing
technologies
locally

6. The solution is wrapped up in commercial structures as mecbmmended actions of the study team, and whilst views ac
as technology Cheshire & Warrington have formed part of the findings of the
Whilst the report recognises that there is likely to be further kgieart, the actions are only recommendations which the Ches
innovation, there are some decarbonising technologies avaigsabl&arrington LEP and its partners will consider on their meri
immediately which are being held back by the commercial model

rather than a technological problem. The solution is therefore at

least as likely to be a commercial arrangement as it is an

innovation requirement.

7. Smart Agenda for the urban environment

Within the built environment level there is the opportunity for
more renewable generation, smart systems and storage which is
likely to incorporate greater levels of energy efficiem¢y, feed

take power from the grid, EV charging / storage and making
better use of storage all within a smarter grid with differential
tariffs.

8. Cheshire & Warrington has R&D assets which can be built
upon

Underpinning the economic benefits which can be gained from
the sector is the R&D activity (Thornton Energy Centre, EA
Technology and many other private sector players). Whilst
funding for innovation is identified as an offer in the strategy,
developing models similar to the Energy Innovation Centre in
Ellesmere Port will be important to allow nascent technologies to
be brought to market more effectively.

Overall

The study team has sought to prioritise the recommended
actions. It should also be recognised that these are the.
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Action Plancont

Programme | Issue Recommended Action
Element

A Domestic and commercial heating is a significant contributoAfio Local Authorities to promote current informative websites on lowering
Decarbonising carbon emissions and can be addressed with current technblogselold utility bills and carbon emiissiang outline the benefits of
heat in low good example of this is heat pumps. Such technology offerdéflenent low carbon technologies such as heat pumps. In particular work
density carbon opportunity in off grid locations and in retrofitting to théth the Parish Councils (and other community groups) wgtien the off
developments existing urban built stock particularly where the current heatingliarea to kistart this approach.

nongas. The current barrier to large scale implementation appears

to be the ujpont cost and education / information. A2. Identify and work with existing heating installation providers to create:

i.  Awareness programmes
This issue can be most effectively dealt with through practical ii.  Training for advisors, installers and maintenance engineers.
measures at a local level. Roll out is likely to be most effe: There is a clear need for the provision of high quality a
local heating installation businesses are érigageadgresent advice in this area.
there is a lack of awareness / willingness on the part of these iii. A lease fund that allows installers to offer finance at the point of
companies to embrace the new technology. installation to avoidftgmt costs and maintain a similar he

cost profile

A3. Promote early adopters as part of the general awareiiess raising
particularly commercial users such as hotels, rural enterprises, social
housing and farms.

A4. Develop an investment proposition that encourages others to invest in
Cheshire & Warrington to create a o0
Cheshire & Warrington has the opportunity to gain an economic

advantage from being one of the first movers in this area.
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Action Plancont

Programme Issue Recommended Action
Element

B. Decarbonise A second strand in decarbonising heat is the provisidilofAll new homes / offices should be fitted with low temperature heating systems as:

heat in higher
density areas

heat networks. Heat networks are struggling to gaii planning requirement.
in the UK for a number of redisugher costs for a new
system to the UK, a tendency to model capacity bas&® oRor developments beyond a specific density, planning requirements should requir
the current UK heat profile, building in a renewable Hesat network with a central heat source.
source from the outset even when demand is low.
B3. Engagement is required with the utility companies to discuss how they might put i
Heat networks work extremely efficiently when loadspéaiee a distributed heat network at the outset in return for the capability to run the hea
high (and a variety of heat sources can be introduced)our ce / and where this isnbét possible
Viability at the early stages is proving problematic. GHsisavill need to be examined on a scheme by scheme basis.
be used as a central heat source in the initishusthge
this solution allows hundreds of units to then be B4. Challenge the viability models of residential dieliekpegsystem viability will
decarbonised at a later date by switching the héat saweed to be part of the s106 and affordable homes ratio discussion. Viability will need t
removing the need for retrofitting / persuading hundredssiflered on a scheme by scheme basis.
individual consumers to convert at that later date.
B5. Significant attention should be focused on educating consumers on how to operat
their heatinge€ontinuous). This would principally be the role of the network operator.

B6. Identify and work with existing heating installation providers to create training for
installers and maintenance engineers.

B7. Promote early adopters as part of the general awareiigsatiaidendy large
new residential developments.

B8. Develop an investment proposition that encourages others to invest in Cheshire &
Warrington to create a oO6Local Heating
opportunity to gain first mover advantage in this area.

B9. Identify the opportunity to use geothermal energy as a viable heat source for heat
systems as development is rolléganicularly in the South East of Cheshire.
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Action Plancont

Programme | Issue Recommended Action
Element

C. Small scalt
renewable,
smart
systems,
efficiency and
storage

Significant developments have taken place in the arpg of sola€1. There is a need to collate all the current independent information on likely

energy efficient homes and devices, power storage and smarcbstldingnefit, performance and installation of different devices.

management for both homes and commercial premises. This is

increasingly being combined with electric vehicles. C2. The ERDF P4 funding within the overall activity of a growth hub could offe
such support for SMEs through a business support package.

Consumer knowledge lags significantly in the area of energy systems.

Awareness and advice across the spectrum is preventing moi@3. There is the opportunity to create a centre for advice which-could be kick

widespread take of solutions. started using local funds and could either be wound down over time as
awareness groWwer spun into a commercial venture based on fees /

Technologies such as solar PV;wictobattery storage, heatingcommission once the initial funding had been exhausted.

systems, low energy appliances and building meatelrthks

interface between them combined with financial measures sua#t ikeecommended that the Energy Innovation Fund is aimed at innovatior

Feed in Tariff and Renewable Heat Incentive need to be bettethis areé and not just in devices but also in funding models, installation

understood by consumers, small businesses and landlords. techniques and training in installation and maintenance.

Particularly the likely performance of different devices and how they

can be combined. C5. The public estate should be the early adopter of this smart / efficient enert
systems technology and such work should deliberately aimed at being a
demonstrator for others.
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Action Plancont

Programme Issue Recommended Action
Element

D. There is a need to have almost entirely decarbonised transpdrtByrther work is required, particularly within urban centres, to create easy
Decarbonising 2050 and as a result the transition to this model needs to stlternatives to private car use.
Transport quickly. EVs are available butifakas been affected by a

number of factors including range anxiety and charging poilt2. All new commercial developments which incorparkiegcarust

reliability. have a specified number of charging points as a planning requirement.

There remains some debate as to how EVs will be chargedD thecal Authority vehicle fleets should transition to EVs as fleets are
future but in the meantime there is a need to roll out a greatenewed.
density of charging infrastructure.

D4. Local Authorities to work on the provision of charging stations every 20

The decarbonisation of transport has a direct link to the Chesleseakross Cheshire & Warringtaa#\ There is a good case for early
Warrington LEP transport strategy. intervention to create such a network across the Cheshire Science Corridor.

D5. Create recognition of Cheshire & Warrington as an early adopter in EV
infrastructure and EV infrastructure technology.

D6. Further discussions will be required with DNOs on the location of larger

scale commercial charging stations to ensure that they are best positioned
within the existing power infrastructure.
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Action Plancont

Programme Issue Recommended Action
Element

E. Nuclear Cheshire & Warrington is the national centre of excellence fét. There is a strong case for the area to employ a nuclear sector lead who
nuclear technology (new build and decommissioning). Receviiuldwvork on initiatives arising from the nuclear sector deal, the nuclear
build work at Hinckley Point; the establishment of The Nucleapply chain and capturing economic value from nuclear opportunities.
Advanced Manufacturing Research Centre in Sheffield ar
SMRs in Derby threatens to dilute the core message and E2. Undertake a4acdive inward investment campaign around nuclear
to be raffirmed. technologiesandad f i rm t he area as the UK©®Gs

work should engage specificallyfeand Moorside supply chains and
Whilst Cheshire & Warrington has a number of energy sectSMRs.
strengths, it has a position of national excellence in nuclear.
E3. Continue to make the case with government that statutory nuclear
functions should be located within tfierarie@ing departments such as
the nuclear health and safety site inspectorate.

E4. There is an opportunity to position Cheshire & Warrington as a centre of
thought leadership on SMidping industry to gain PR from articles and
hosting a series of small conferences in the area.

E5. All of this work could result in a research centre for nuclear based at
Birchwoodland i f nothing else a oOovirtual
technology could be established to kirk start such an ambition. There are
many other locations in the UK with elaborate sounding branding around
nuclear that have significant less in terms of capability depth.
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Action Plancont

Programme Issue Recommended Action
Element

F. Grid
development

There is a need to accelerate the development ofifndittere is a clear lobbying role with BEIS for LEPs and Cheshire & Warrington
grid plans as part of the RIIO 2 process with Of; could take the lead in and this is on 3 fronts:

local Distribution Network Owner. Progress has not .
kept pace with the changes in the way in which the griiil
operates, there is a case for more distributed networks
and there is a change needed in how DNOs / or other
providers can invest for the future.

Smart grid roll out to better encouraggenieration.

Allow local distribution networks with decentralised power to be taken out
of grid planning. This is a complex area with a potential impact on the
tariffs faced by other consunasrkarge users stopped paying into the
central tariff system. Conversely such an approach may also result in
improving capacity across the network. It is also a consideration that
without work on electricity costs the large users may not remain large
users in the long term.

Relax the rules on speculative grid reinforcement in areas where there is
a clear expectation of development. With the alternative to forward fund
through the creation of an infrastructure fund.

F2. In addition to lobbying activity there is likely to be a requirement for t

an investment fund that can forward fund some of this advancediirfkagtructure
to be particularly acute in Chester and Warrington. This could be examined as part of
Evergreen and / or the Northern Powerhouse Fund or potentially established as an
investment grade vehicle for external infrastructure investors (such as Macquarie).

F3. More work is required to examine the opportunities for a demonstrator smart local
distribution network with decentralised power on the Mersey Estuary with a strong
case for such an initiative to then be supported by Central Government. The scope of
such a study has now been developed by a separate firm of consultants acting for the
Cheshire Energy Hub. There may be a role for the Thornton Energy Centre in much
of this (especially as it is located in the area).
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Action Plancont

Programme Issue Recommended Action
Element

G. Business
Parks

H. Business
Networks

Designing the most effective energy infrastructure t. Prepare energy masterplans, for key business park locations, which include
new business parks is essential to avoid the requirkmegatplanned development and related electricity, heating and cooling demand,
to retrofit systems. The requirement is similar to theocal energy supply options and energy infrastructure (electricity, gas and heat).
requirements for residential developments in term3/dfiere such developments are being brought forward by private developers this
heafi but may also include a locally distributed povstrould be self funded.
network using a clean power source.

G2. Prepare a detailed investment grade implementation plan.

G3. Prepare an investment prospectus to underpin external investment in energy
infrastructure.

The Cheshire Energy Hub is a key network of energ§t. Cheshire & Warrington LEP should support the planned work to examine the
businesses and t hr ough enetgpsystemd which cpyld be denetoped dlongthe MErseyg Estuaryc t 6

plan it has started to develop solutions in line with the

Clean Growth Strategyith the potential to be a H2. Cheshire & Warrington LEP should help promote the concept of the energy
demonstrator for how energy intensive industries camdeation district with Government and help develop a network of interested parties

decarbonised. across the area to assist in this process.

The area has the potential to trial carbon capture aH8. There is an opportunity to examine individual components of the Energy
storage, develop a power distribution network linkeldioation District and gain incremental funding through the internal grant schemes,
new energy park and trial a hydrogen network, ref@any further rounds of LEP capital funding programmes, Northern Powerhouse Fund
(decarbonise) natural gas and develop new approaaitethe Industrial Strategy Challenge Fund.
to energy storage.

H4. There is a need to collate and promote all the potential funding sources for
There is a risk that UK Government funding for ~ energy projects which are now available in the UK.
innovation and trials is provided in a silo approach which
will not allow the examination of an energy system
solution in an area of high energy intensity. This would
be a lost opportunity.
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Action Plancont

Programme Issue Recommended Action
Element

I. Onshore Gas There is a risk that unconventional gas extractionH1. A case should be taken to Government that if unconventional gas is developed it
creates a long term low cost supply of gas which should be used only for power generation / industrial feedstock (and for a limited
threatens progress in decarbonising heating systeims);

At the same time, it is likely that gas will remain part of

the UK power generation mix for many yearsandivdrk | f unconventional gas is developed
is underway on how natural gas may be reformedshould be spent on decarbonising the local community and creating exe
(decarbonised). of low carbon use.

H3. Maximise the impact of the UK Geological Survey Earth Observatory by linking
findings into the potential for industry and the supply chain. This is an opportunity for
Cheshire & Warrington to lead in research and development for environmental safety.

J. Hydrogen There is an opportunity to trial hydrogen as a fuelXor The LEP should support the work of dtieSheshire Energy Hub, Cadent
deployment heat and transpowith associated infrastructure. Iretc in the deployment of an early stage hydrogen adoption. This will specifically
the immediate terms there is an opportunity to integmaliee working with neighbouring LEPs.
hydrogen in public transport including rail. Hydrogen
can also be used as a fuel for industry. J2. There is an opportunity to place Crewe as a component of a hydrogen rail hub for
installation, maintenance and repair.
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App 1. Energy Intensive Industries

Energy Intensive Industries (UK Government definition)

Mining of hard coal

Manufacture of other texides

Manufacture of industrial gases

Manufacture of plastic packing g

bods

stone, limestone, gypsum, chalk
slate

Quarrying of ornamental and buildidpnufacture of other outerwear

and

Manufacture of dyes and pigmery

tsManufacture of builders ware of
plastic

Operation of gravel and sand pits
mining of clays and kaolin

, Manufacture of other wearing ap
and accessories

pakéhnufacture of other inorganic b
chemicals

asManufacture of other plastic prod

ucts

Other mining and quarnyewy

Manufacture of knitted and croch
hosiery

etbthnufacture of organic basic
chemicals

Manufacture of flat glass

meat

Processing and preserving of poultiManufacture of other knitted and

crocheted apparel

Manufacture of fertilisers and
nitrogen compounds

Manufacture of hollow glass

Operation of dairies and cheese
making

Tanning and dressing of leather;
dressing and dyeing of fur

Manufacture of plastics in primar
forms

y Manufacture of glass fibres

Manufacture of prepared feed fo
farm animals

Manufacture of veneer sheets ar
wood based panels

d Manufacture of synthetic rubber
primary forms

n Manufacture and processing of g
glass including technical glasswé

ther
re

Manufacture of malt

Manufacture of other products of
wood; manufacture of articles of
cork, straw and plaiting materials

Manufacture of pesticides and of]
Agrichemical products

helManufacture refactorproducts

Preparation and spinning of texti
fibres

e Manufacture of paper and
paperboard

Manufacture of perfumes and toi
preparations

etManufacture of ceramic tiles and
flags

Weaving of textiles

Manufacture of corrugated pape
paperboard and containers of pal
and paperboard

aMBnufacture of man made fibres
per

Manufacture of bricks, tiles and
construction products in baked cl

Manufacture of knitted and croch
fabrics

etbthnufacture of household and

sanitary goods and of toilet requisiteses, réreading and rebuilding o

Manufacture of rubber tyres and

rubber tyres

Manufacture of other technical
f ceramic products

Manufacture of carpets and rugs

Manufacture of wallpaper

Manufacture of other rubber prog

udanufacture of other ceramic
products

Manufacture of other technical a
industrial textiles

dManufacture of refined petroleunt
products

Manufacture of plastic plates, sh
tubes and profiles

peldanufacture of cement
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App 1: Energy Intensive Industriegont

Energy Intensive Industries (UK Government definition)

Manufacture of lime and plaster

Cold drawing of bars

Other noferrous metal productiorl

Manufacture of light metal packal

ging

Manufacture of plaster products
construction purposes

orCold rolling of narrow strip

Casting of iron

Manufacture of electronic
components

Manufacture of fibre cement

Cold drawing of wire

Casting of steel

Manufacture of batteries and
accumulators

Manufacture of other-nmtallic
mineral productsc

Aluminium production

Casting of light metals

Manufacture of other electronics
electric wires and cables

and

Manufacture of basic iron and sté
and of ferralloys

elLead, zinc, and tin production

Casting of other Herrous metals

Manufacture of machinery for
metallurgy

Manufacture of tubes, pipes, hoIIFvCopper production

profiles and related fittings of ste
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App 2:Mapping Baseline Position

The following maps show a spatial representation of some of the issues considered
in the report:

1. Population density

Domestic electricity consumption by Lower Level Super Output Area (LSOA)
Domestic gas consumption by LSOA

Percentage no gas meter by LSOA

Households in fuel poverty by LSOA

Cabin / prabricated dwellings by LSOA

Manufacturing employment by LSOA

Nondomestic electricity consumption by Mid Level Super Output Area
(MSOA)

9. Nondomestic gas consumption by MSOA

10. LSOAs with employment in Electricity, gas, steam and air conditioning supply
11. LSOAs with employment in energy intensive industries

12. National heat map for the relevant area

13. Households with no cars by LSOA

14. Households with 2 or more cars by LSOA
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App 2: Mapping Local Position

LSOA density

2011 LSOAs had a maximum,
population of 3,000 and minimum
population of 1,000 and therefore
density of LSOAs equates to
population density
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