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RHAGLEN

PENODI IS-GADEIRYDD
Pwrpas: Penodi Is-Gadeirydd ar gyfer y Pwyllgor.
YMDDIHEURIADAU

Pwrpas: | dderbyn unrhyw ymddiheuriadau.
DATGAN CYSYLLTIAD
Pwrpas: | dderbyn unrhyw ddatganiad o gysylltiad a chynghori’r Aelodau

yn unol a hynny.
COFNODION (Tudalennau 3 - 8)

Pwrpas: Cadarnhau cofnodion y cyfarfod a gynhaliwyd ar 19 Mawrth
2024.

ADRODDIAD OLRHAIN CAMAU GWEITHREDU (Tudalennau 9 - 14)

Ystyried yr Adroddiad Olrhain Camau Gweithredu ar gyfer y Pwyllgor Newid
Hinsawdd

ADRODDIAD ARCHWILIAD MEWNOL - CANFYDDIADAU A CHAMAU
GWEITHREDU (Tudalennau 15 - 36)

Pwrpas: Cydnabod canlyniad yr archwiliad mewnol diweddar ar ‘newid
hinsawdd, cynaliadwyedd amgylcheddol ac ESG’ a
chymeradwyo’r camau gweithredu i fynd i'r afael a
chanfyddiadau’r archwiliad.

CYNLLUN ADOLYGU STRATEGAETH NEWID HINSAWDD (Tudalennau 37
- 40)

Pwrpas: Trafod a chymeradwyo’r cynllun arfaethedig ar gyfer adolygu’r
strategaeth newid hinsawdd yn ystod 2024-25.

CYNLLUN YNNI ARDAL LEOL SIR Y FFLINT DRAFFT (Tudalennau 41 -
220)

Adolygu a rhoi adborth ar y Cynllun Ynni Ardal Leol drafft ar gyfer Sir y Fflint,
a ddatblygwyd gan ARUP a'r Ymddiriedolaeth Garbon.

Y WYBODAETH DDIWEDDARAF AM YMCHWILIADAU

Pwrpas: Rhoi’r wybodaeth ddiweddaraf am Ymchwiliadau Llifogydd a
Phensiynau’r Pwyllgor a thrafod y camau nesaf.

EITEMAU A PHWRPAS RHAGLEN GWAITH I'R DYFODOL (Tudalennau
221 - 222)

Pwrpas: Cwblhau’r Rhaglen Her yr Hinsawdd ar gyfer y Pwyllgor Newid
Hinsawdd.

Sylwch, efallai y bydd egwyl o 10 munud os yw’r cyfarfod yn para’n hirach na
dwy awr.
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Eitem ar gyfer y Rhaglen 4

CLIMATE CHANGE COMMITTEE
19 MARCH 2024

Minutes of the Climate Change Committee of Flintshire County Council held as a
remote meeting on Wednesday, 19 March 2024

PRESENT: Councillor Alasdair Ibbotson (Chair)

Councillors: Gillian Brockley, Steve Copple, Chrissy Gee, lan Hodge,

Roz Mansell, Allan Marshall, Carolyn Preece, Dan Rose, Jason Shallcross and
Sam Swash

SUBSTITUTE: Councillor: Hilary McGuill (for Mared Eastwood)

APOLOGIES: Councillor Dave Healey (Cabinet Member for Climate Change and
Economy) and Programme Manager for Climate Change and Carbon Reduction

ALSO PRESENT: Councillor Linda Thomas attended as an observer

CONTRIBUTORS: Councillor Dave Hughes (Deputy Leader and Cabinet Member
for Streetscene and the Regional Transport Strategy), Chief Officer (Planning,
Environment and Economy), Climate Change Project Officer and Manager of the
Regional Emergency Planning Service

IN ATTENDANCE: Democratic Services Manager and Democratic Services
Officer

DECLARATIONS OF INTEREST

None.
MINUTES

The minutes of the meeting held on 17 January 2024 were approved, as
moved and seconded by Councillors Gillian Brockley and Carolyn Preece.

RESOLVED:
That the minutes be approved as a correct record.

CONTINGENCY PLANNING FOR EXTREME HEAT

A presentation was given by Helen Kilgannon, Manager of the Regional
Emergency Planning Service, covering the following:

Why we have Emergency Planning
Other Legislation

Emergency and Major Incident
What can cause emergencies?
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e What is the North Wales Councils Regional Emergency Planning
Service?

Emergency Planning Structure in Flintshire County Council
Recent emergencies in Flintshire and North Wales

Recent regional activity

Local Resilience Forum structure

Covid Response

Debriefing

Main risks in North Wales

Climate Change

Elected Members E-learning

When asked by Councillor Hilary McGuill about public engagement, the
Regional Manager advised that plans were in place to ensure that information was
shared and updated by the Council’s information team and multi-agency group,
depending on the situation. She also referred to the emergency alert system
piloted by Welsh Government which remained under development.

Councillor Chrissy Gee enquired about assistance with a flood plan for the
Broughton area. The Regional Manager agreed to forward relevant contact
details within her team along with those of Natural Resources Wales and Welsh
Water/Dwr Cymru. On a further query, the Chief Officer (Planning, Environment
and Economy) confirmed that the Waterco flood investigation was ongoing and
that the outcome would be shared with the Community Council and local
Members on receipt.

Following comments by Councillor Roz Mansell on the importance of
repairing potholes and clearing drains as flood prevention measures, Councillor
Dave Hughes agreed to meet with her to discuss further. The Chief Officer also
responded to comments from Councillors Jason Shallcross and Gillian Brockley
on flooding issues.

Councillor Steve Copple asked about work with industrial areas to prevent
catastrophic events. The Regional Manager gave examples of engaging with
organisations on their internal safety plans and would seek a response from the
Statutory Duties Officer on the approach to reducing the risk of gas releases.

In response to remarks by Councillor Allan Marshall, the Regional Manager
made reference to the Joint Emergency Services Interoperability Protocol which
detailed the approach to multi-agency working on the scene of an emergency.

The Chair queried the emergency response to a heatwave and was told
about the role of the Local Resilience Forum in reviewing risks, in addition to work
with Public Health Wales to share information and the role of Social Care teams in
identifying support for vulnerable people. He also suggested the potential
development of ‘cool hubs’ to respond to extreme heat, should funding become
available.
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Acceptance of the presentation was moved and seconded by the Chair and
Councillor Brockley.

RESOLVED:

That the Committee notes the information on contingency planning for extreme
heat with North Wales Councils’ Regional Emergency Planning Service.

AUDIT WALES ASSURANCE AND RISK ASSESSMENT REPORT - CARBON
REDUCTION PLAN

The Chief Officer (Planning, Environment and Economy) presented a
report on the outcome of the Audit Wales report on the Council’s carbon
commitment and actions against the findings of their public sector wide report.
The report had been considered by Cabinet and the Environment and Economy
Overview & Scrutiny Committee.

During discussion, Councillor Allan Marshall said that legislation from
Welsh Government should be supported by the relevant funding.

In acknowledging the recommendation by Audit Wales, Councillor Steve
Copple asked whether the lack of funding posed a risk to the Council’s ambitions
and said that achievable small wins were a way forward given the current financial
constraints.

The Chief Officer said that the Council would review the strategy and its
ambitions within the next 18 months and that there would be an opportunity for
involvement by the Committee. He went on to refer to the potential to utilise Salix
schemes (as had been done in previous years) to contribute to energy efficiency
savings in addition to carbon reduction projects built into the Capital Programme.

The Chair suggested that officers from the Capital Finance team could be
invited to a future meeting to discuss the options available to deliver the Council’s
objectives. The Chief Officer suggested that the item could incorporate positive
examples of how projects in previous years had been funded.

In response to comments from Councillor Hilary McGuill on the need for
more carbon neutral new developments, the Chief Officer advised that whilst this
was predominantly under Building Control, arrangements would be made for
Planning Committee training. The Chair referred to discussion on this subject at
the Committee’s meeting in July 2023.

The recommendation was moved and seconded by Councillors lan Hodge
and Carolyn Preece.

RESOLVED:

That the Committee notes the outcome of the Audit Wales report and supports
action being taken to address its recommendation.
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COMMERCIAL CARBON OFFSETS

The Climate Change Project Officer presented a report which set out the
purpose and use of commercial carbon offsetting in order to achieve the Net Zero
Carbon target by 2030. He provided an overview of the key points including the
relevant standards to be met, examples of their use, the benefits and drawbacks.

In response to questions from Councillor Dan Rose, the Project Officer
provided clarification on the recommended approach for community groups with
access to land. He agreed to seek more clarity on opportunities to prioritise
finances on non-profit carbon credits and the expected process for purchasing
offsets.

On carbon sequestration, Councillor Allan Marshall spoke about the need
to encourage landowners to manage hedgerows more effectively to allow for
growth. The Project Officer would look into whether this formed part of the
Sustainable Farming Scheme and any associated incentives.

Following comments by Councillor Hilary McGuill, the Project Officer
agreed to look into the carbon offset project developed by Compact Syngas
Solutions in Deeside and whether the Council could offer support.

The Chair voiced his concerns about carbon offsetting which had instigated
the report being shared with the Committee.

The recommendations in the report were moved and seconded by
Councillors Dan Rose and Allan Marshall.

RESOLVED:

(@)  That the Council should not purchase carbon removal offsets while carbon
reduction and sequestration opportunities exist, irrespective of the 2030 net
zero carbon target; and

(b)  Only when all carbon reduction opportunities have been exhausted, or are
not viable, should the Council consider the purchase of removal offsets to
become net zero carbon. In such a case, the Council should prioritise offset
projects that are local and meet robust standards/backed by UK
Government.

INQUIRIES UPDATE

The Chair advised that dates previously arranged for February would be
rescheduled and Members advised accordingly.

FORWARD WORK PROGRAMME

In considering the current forward work programme, it was agreed that an
officer from the Capital Finance team would be invited to a future meeting to
discuss financial options to support climate related projects.
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On that basis, the recommendation was moved and seconded by the Chair
and Councillor Dan Rose.

RESOLVED:
That the Forward Work Programme, as amended, be accepted.

50. MEMBERS OF THE PRESS AND PUBLIC IN ATTENDANCE

There was one member of the public present.

(The meeting started at 10am and ended at 11.35am)
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CLIMATE CHANGE COMMITTEE

Date of Meeting Tuesday, 25 June 2024
Report Subject Action Tracking
Report Author Democratic Services Manager
Type of Report Operational

EXECUTIVE SUMMARY

Most Committees have a standing item on their agenda where actions from
previous meetings are recorded.

The report will show any outstanding actions from previous meetings of the
Climate Change Committee and document the progress made in completing them.

Any outstanding actions will continue to be reported back to the next meeting, and
until they are completed.

RECOMMENDATIONS

1 That the committee notes the progress which has been made.

REPORT DETAILS

1.00 | EXPLAINING THE ACTION TRACKING REPORT

1.01 | In previous meetings of the Committee, requests for information, reports or
actions have been made. These have been included in the minutes as
‘action points’.

Since ‘Matters Arising’ is not an item which can feature on an agenda, it is
proposed to bring the Climate Change Committee in line with other
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Committees and formalise how ‘action points’ are reported back to the
Committee.

1.02 | The introduction of this paper summarises those points and in future,
where appropriate, will provide an update on the actions resulting from
them.

The Action Tracking details are attached in appendix A, which follows the
same format as other Committees.

2.00 | RESOURCE IMPLICATIONS

2.01 | The creation of the Action Tracking report increases workflow but should
provide greater understanding and efficiency.

3.00 | CONSULTATIONS REQUIRED / CARRIED OUT

3.01 | In some cases, action owners have been contacted to provide an update on
their actions.

4.00 | RISK MANAGEMENT

4.01 Not applicable.

5.00 | APPENDICES

5.01 | Appendix A — Climate Change Committee Action Points

6.00 | LIST OF ACCESSIBLE BACKGROUND DOCUMENTS

6.01 | Minutes of previous meetings of the committee as identified in the report.

7.00 | CONTACT OFFICER DETAILS

7.01 | Contact Officer: Steven Goodrum, Democratic Services Manager
Telephone: 01352 702320
E-mail: steven.goodrum@flintshire.gov.uk

8.00 | GLOSSARY OF TERMS

8.01 | None.
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ACTION TRACKING APPENDIX 1
ACTION TRACKING FOR THE CLIMATE CHANGE COMMITTEE
Meeting Date | Agenda item Action Required Action Action taken Status
Officer(s)
19.03.2024 4. Contingency In relation to assistance with a flood Manager of the
Planning for extreme plan for the Broughton area, the Regional
heat Regional Manager agreed to provide | Emergency
contact details within her team along Planning SerNige
with those of Natural Resources
Wales and Welsh Water / Dwr Cymru.
5. Audit Wales A request was made for officers from | Chief Officer
Assurance & Risk the Capital Finance team to attend a | (Planning,
1 Assessment R.epor} - | future meeting to discuss the options Enwronment and
5 Carbon reduction plan available to deliver the Council’s conomy)
D objectives in relation to carbon
E reduction.
PO 6. Commercial Carbon

Offsets Report

To provide clarification to the
Committee on opportunities to
prioritise finances on non-profit
carbon credits and the expected
process for purchasing offsets

Climate Change
Project Officer
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CLIMATE CHANGE COMMITTEE

Date of Meeting 251 June 2024

Report Subject Internal Audit — Climate Change, Environmental
Sustainability and ESG (Environmental, Social &
Governance)

Cabinet Member Collective Responsibility

Report Author Chief Officer (Planning, Environment & Economy)

Type of Report Operational

EXECUTIVE SUMMARY

In December 2019 Cabinet approved a motion to develop a Climate Change
Strategy setting key aims and actions for creating a net zero carbon organisation
by 2030, supporting declarations made by Welsh Government for the Public
Sector. The Climate Change Strategy was approved by County Council in
February 2022 and focuses on the changes and impacts that can be made directly
by the Council to reduce its own emissions and those of the wider community.

As part of the agreed Internal Audit Plan for 2021/2022, an internal audit of the
Council’s climate change, environmental sustainability and ESG (Environmental,
Social & Governance) was undertaken.

The purpose of the audit was to assess a number of risks related to the
management of climate change, environmental sustainability and ESG within the
Council. The audit provided some level of assurance and also identified a number
of areas where key controls were not generally adequate or effective.

This report details the risks identified and management actions to address the
findings.

RECOMMENDATIONS

1 That Members note the outcome of the Internal Audit report and support
the actions to be taken to address the report findings.

2 That Members agree to a full review of the Terms of Reference for Climate
Change Committee to ensure it addresses the risks identified within
Member oversight and challenge of the programme.
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In further addressing the risk identified within Member oversight and
challenge of programme progress, that a standing item ‘Programme
update’ be added to the Climate Change Committee agenda.

REPORT DETAILS

EXPLAINING THE REPORT

In Dec 2019 Cabinet Members approved a motion to develop a Climate
Change Strategy setting key aims and actions for creating a net zero
carbon organisation by 2030, supporting declarations made by Welsh
Government for the Public Sector. The Climate Change Strategy was
approved by County Council in February 2022 and focuses on the
changes and impacts that can be made directly by the Council to reduce
its own emissions and those of the wider community.

As part of the agreed Internal Audit Plan for 2021/2022, an internal audit of
the Council’s climate change, environmental sustainability and ESG was
undertaken.

The purpose of the audit was to assess a number of risks related to the
management of climate change, environmental sustainability and ESG
within the Council. The audit provided some level of assurance, and also
identified a number of areas where key controls were not generally
adequate or effective.

1.02

The climate change programme is a relatively new service within the
Council, having been formed following the appointment of the Programme
Manager in June 2021. Since this appointment, the Council has adopted a
Climate Change Strategy, a governance structure has been implemented,
behaviour change initiatives have been rolled out internally and externally,
and additional resource has been secured to assist the delivery of the
ambitious programme. However, it is important to note that working
towards and embedding decarbonisation across the Council is not just the
responsibility of those with ‘Climate change’ within their job titles, but all
officers and Members in achieving the Council’s carbon reduction aims.

1.03

The audit focussed on the following areas of possible risk:

¢ Risk 1: Governance and reporting frameworks in place around
climate change and other ESG priorities are not robust.

¢ Risk 2: The Climate Change Action plan does not support the
achievement of a net zero carbon Council by 2030.

e Risk 3: Climate change and other ESG priorities are not considered
as part of the Council’s decision-making processes.

¢ Risk 4: Reporting to the public around climate change and ESG
priorities is not open and transparent and is not based on robust
and accurate data.

e Risk 5: Carbon emission reporting and data collection
methodologies are not robust and are not in line with Welsh
Government guidance.
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Risk 6: Green finance / sustainable investment is not adequately
considered in Finance and Treasury Management borrowing and
investment decision making.

1.04

The audit report identified a number of areas that were managed well.
These included:

the adopted Strategy which sets out the Council’s key aims to
achieve net zero carbon by 2030;

the calculation of baseline figures which the reductions are based
on and the internal quality control process to oversee the accuracy
of annual carbon data submissions to Welsh Government;

the Themed officer working groups who focus on individual strategy
themes and actions;

the annual programme progress reports that are approved by
Cabinet;

the transparency of information, communication and engagement
with the public around our climate change initiatives.

1.05

The audit identified several areas for further improvement, which were:

Ineffective programme management controls — the testing could not
determine what proportion of the of net zero gap manifests in each
Themed action plan. Interdependencies between the action plans
were not clear.

An uncosted action plan — while parts of the action plan have been
costed, there are elements where costings have not been applied
thereby creating a risk that the plan may not be deliverable due to
insufficient funds being available.

Inadequate investment strategy — green finance / sustainable
investment may not be adequately considered in Finance and
Treasury Management borrowing and investment decision making.
Lack of Member oversight and challenge — The governance and
reporting framework in place is not sufficiently robust - there is a risk
of lack of clarity as to the role of Climate Change Committee in
relation to the programme oversight and delivery.

Ineffective action plans — the themed action plans do not
consistently support the achievement of carbon ambitions on time
and on budget.

Ineffective risk management — risk that ‘failures’ regarding delivery
within time, budget and expected outcome may not be promptly
detected or clearly reported leading to failure to take remedial
action.

Unclear identification of other Council strategies / decisions
impacting Climate Change Strategy — risk that programme
management are not aware of positive or negative delivery progress
of other Council strategies with climate ambitions which may impact
achievement of carbon ambitions.

1.06

Since the audit has been finalised, the following key actions have been

agreed and progressed with respect to the areas for further improvement:

Ineffective programme management controls
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During 2024-25 the Climate Change Strategy will be going through
a full review. This will give us the opportunity to apply learnings from
the last two years of strategy delivery including real data on carbon
reductions realised against actions that have been progressed. Our
projections, targets and milestones will be reviewed to ensure that
they are ambitious, but realistic. The themed action plans are
currently being reviewed by the officer Working groups who are
identifying interdependencies between each of the action plans.

An uncosted action plan

Where possible the current action plan has been costed. Best
practice tools from other public sector organisations have been
utilised to establish high level costings to decarbonise tangible
assets. As described in the Council’s response to the recent Audit
Wales audit on the Council’s carbon plan, the Welsh Local
Government Association with Local Partnerships have
commissioned the development of a tool that will assist in carbon
action costing. Once this tool has been released, the Council will
utilise it and, in the meantime, keep abreast of other methodologies
that are relevant to the Council through its research and external
networking.

Inadequate investment strategy

Since the audit findings stage, Finance team have provided Internal
Audit with an investment update by Arlingclose which clarifies their
position regarding green investment. The Treasury Management
Strategy for 2025/26 will include reference to Green Finance and be
presented for approval to Governance and Audit Committee.

Lack of Member oversight and challenge

The Audit report to be presented to the June Climate Change
Committee and a discussion will take place to in relation to any
changes required to address the risks identified in this finding.
Following the June meeting, and the request of the Leader of the
Council at May’s Council AGM meeting, a full review of the Terms
of Reference for Climate Change Committee is to be completed. In
ensuring that the Committee are regularly appraised and given the
opportunity to oversee and scrutinise programme progress, it is
recommended a standing item be added to the Committee agenda.

Ineffective action plans

Work is underway within the Themed officer working groups to
ensure all actions are SMART, have clear and measurable start and
dates and key milestones. Officer attendance within these working
groups has been sporadic leading to gaps in action updates where
responsible officers do not provide an update. The Climate Change
team are working with the Performance Risk Management team to
investigate the use of InPhase Project Management system in order
to assist with timely updates of the action plan and risk tracking.

Ineffective risk management

While there are a number of risks within the corporate risk register
relating to carbon reduction programme, the audit identified that
there were gapsn linking these risks to the project level to ensure
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that the risks were adequately assessed. As with the previous risk,
the use of the InPhase module will allow oversight of programme
and project delivery and associated risks, as well as establishing
their links to the corporate risks. As part of the action plan review,
the officer working groups have started to identify the project
delivery risks and mitigating actions to ensure remedial action can
be taken where necessary.

¢ Unclear identification of other Council strategies / decisions
impacting Climate Change Strategy
The Capital Business case template has been updated to consider
carbon and environmental impacts. This template has not yet been
adopted, and a review of the template and plan for its adoption will
take place to ensure officers are familiar and understand the new
requirements. Work has been underway for the last 12 months with
University of Manchester piloting an updated Integrated Impact
Assessment. This tool is required where a Committee report
requires a decision that adds a new, or changes an existing,
provision or service of the Council. This new tool has been
launched and replaces the previous tool. Identification of all
strategies and plans within each portfolio will be reviewed by Chief
Officer Team to ensure completeness and that carbon impacts can
be considered when these are reviewed.

2.00 | RESOURCE IMPLICATIONS

2.01 | Officer time from teams across the Council is needed within the Themed
working groups to ensure that the Climate change strategy and action plan
are maintained, current, and risks associated with individual actions/projects
are identified and mitigated.
The Climate Change Strategy review over 2024-25 will require time of both
officers across the Council and Elected Members, to ensure that all are
engaged and take ownership of the updated strategy for the Council.

3.00 | CONSULTATIONS REQUIRED / CARRIED OUT

3.01 | The Climate Change Strategy review over 2024-25 will include
engagement workshops with both officers and Members. There will also be
engagement with the general public and other key stakeholders within
Flintshire.

4.00 | RISK MANAGEMENT

4.01 | The recommendations will ensure that the Council addresses the risks

identified in the internal audit report. Actions undertaken intend to minimise
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the risk of failure in the Council’s ability to meet its carbon reduction
ambitions.

5.00 | APPENDICES

5.01 | Appendix 1 — Internal Audit Report Climate Change Environmental
Sustainability and ESG

6.00 | LIST OF ACCESSIBLE BACKGROUND DOCUMENTS

6.01 | Terms of Reference for Climate Change Committee

7.00 | OFFICER CONTACT DETAILS

7.01 | Contact Officer: Alex Ellis — Climate Change Programme Manager
Telephone: 01352 703112
E-mail: alex.ellis@flintshire.gov.uk

8.00 | GLOSSARY OF TERMS

8.01 | Baseline Year: The emissions that occurred in the period of 15t April 2018

— 318t March 2019 are what targets are based on and all future carbon
emission calculations compared to.

Carbon emissions: Used interchangeably with greenhouse gas
emissions; meaning emissions of carbon dioxide, methane etc from human
and natural activities and sources. Wider greenhouse gas emissions are
collectively calculated into a ‘carbon dioxide equivalent’ displayed as
COz2e.

Carbon Footprint: A measurement of the council’s carbon emissions
during a defined period of time, given as tonnes of carbon dioxide equivalent
(tCO2e)

Decarbonisation — Reduction of carbon emissions that result from an
activity, material or product

Greenhouse Gas/ Carbon emissions: Emissions of carbon dioxide,
methane etc from human and natural activities and sources. Wider
greenhouse gas emissions are collectively calculated into a ‘carbon dioxide
equivalent’ displayed as CO.e.

Methodology: How the collected raw data used for carbon emission
calculations is managed and rated in terms of its reliability. This is governed
by Welsh Government.

Net Zero Carbon: Emissions of greenhouse gases are balanced by the
removal of greenhouse gases from the atmosphere such as by trees,
peatland and carbon capture and storage technologies.
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Assurance Opinion: ‘ Number of Actions

Risks Reviewed as Identified in Scope

Risk 1: Governance and reporting frameworks in place around
climate change and other ESG priorities are not robust.

Risk 2: The Climate Change Action plan does not support the
achievement of a net zero carbon Council by 2030.

c e . . Medium Risk 3: Climate change and other ESG priorities are not
Some Assurance - Significant improvement in control 5 i .\ . X
. . . (Amber) considered as part of the Council’'s decision-making processes.
environment required (one or more of the following) X i . .
Risk 4: Reporting to the public around climate change and

¢ Key controls exist but fail to address all risks identified and / or are Lo .
. . . Low ESG priorities is not open and transparent and is not based on
not applied consistently and effectively 0

¢ Evidence of (or the potential for) financial / other loss (CEESD) ro.bust and accurate da.ta.‘ . .
. . . . . Risk 5: Carbon emission reporting and data collection
¢ Key management information exists but is unreliable , - )
- . . methodologies are not robust and are not in line with Welsh
e System / process objectives are not being met, or are being met at )
Total 7 Government guidance.
an unnecessary cost or use of resources.

_Conclusion: key controls are generally inadequate or ineffective Risk  6: Greer? f|nanFe / sustainable investment is not
adequately considered in Finance and Treasury Management

borrowing and investment decision making.

TZ usfepn

Audit Background

In Dec 2019 Cabinet Members approved a motion to develop a Climate Change Strategy (CCS), setting key aims and actions for creating a net zero carbon organisation
by 2030, supporting declarations made by Welsh Government for the Public Sector. The CCS was approved by County Council in February 2022 and focuses on the
changes and impacts that can be made directly by the Council to reduce its own emissions and those of the wider community.

The Council Plan 2021-2023 is driven by six key themes which support our Environmental, Social and Governance ambitions (ESG). These are Poverty; Affordable and
Accessible Housing; Green Society and Environment; Economy; Personal and Community Well-Being, and Education & Skills). The Council also supports the delivery
of social value through procurement activity and contract management.

The CCS is delivered as a programme of activities coordinated and managed centrally with the input and involvement of Council service areas and external partners.
Five Themed Climate Change action plans (CCAP) have been established to capture and monitor progress of actions identified to achieve agreed objectives.
Governance and reporting structures have been developed to ensure appropriate progress is made in the delivery of the CCS.
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Carbon reporting requirements and data collection methodologies have been developed by Welsh Government and implemented by the Council to measure progress
against our net zero target. Carbon reporting also drives funding bids for ‘green finance’ for those projects which support net zero, environmental sustainability and
resilient growth ambitions. In addition, treasury management investment policy is driven by ESG and sustainable investment considerations.

CCS delivery update and carbon emission reduction is reported yearly to Cabinet. The latest carbon emissions update report 2022/23 presented in November 2023
included the following reduction figures as shown in the table below.

Baseline Actual Reduction Targeted
tCO.e tCO.e Reduction

Theme 2018/19 2022/23 2024/25 2029/30
Buildings 10,747 7,827.6 (27.8%) 35% 60%

" Mobility & Transport 6,716 5,517 (17.9%) 50% 80%
5 Procurement 28,970 18984 (34.5%) 30% 60%
D
ggCurrent performance suggests there is a large amount of work to achieve the 2024/25 and 2029/30 targets, primarily for the Mobility and Transport as well as the
NoBuildings themes. Recent changes in the data gathering methodology for Procurement figures will also require the revision of the baseline figure for the Procurement
N

Mtheme to assist with establishing new targets.

Detailed carbon reductions vs. yearly agreed targets can be observed in the table below. Source of the data is the FCC Carbon Tracker V1. This is the most up to date
information provided at the time of the review.

Progress to 2030 (tCO;e)
Buildings (tCO;e) Transport (tCO;e) Supply Chain (tCO,e)
Actual Target Actual Target Actual Target
Baseline (2018/19) 10747 10747 6716 6716 28970 28970
2019/20 10262 10102 6373 6179 29227 27521
2020/21 9971 9457 5479 5642 25366 26073
2021/22 8543 8812 5504 5104 32446 24624
2022/23 7828 8168 5517 4567 18984 23176
2023/24 0 7523 0 4030 0 21727
2024/25 0 6986 0 3358 0 20279
2025/26 0 6448 0 2888 0 18541
2026/27 0 5911 0 2418 0 16803
2027/28 0 5373 0 1948 0 15064
2028/29 0 4836 0 1478 0 13326
2029/30 0 4299 0 1343 0 11588
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Effective programme and project management is key in enabling the Council to prioritise activities and funding requirements to achieve its strategic objectives by
2030. Actions required need to be clear and precise, and reporting sufficiently detailed to identify where these actions have not been achieved, and the impact of this
on the CCS. A review of the CCS is due to take place in 2024/25.

The review focused on the adequacy and effectiveness of the controls in place to oversee programme delivery in line with the objectives set out in the CCS.

Carbon emission data collection and baseline figures were not validated as part of the audit testing. Management advised the Council were part of the Welsh
Government pilot in 2018/19 who helped develop the methodology for carbon reduction figures. Data generated at the time for each area is kept and this information
has been checked by the Programme Manager- Climate Change and Carbon Reduction against the figures in the carbon reduction tracker utilised to oversee
performance. A peer review process is in place. This external quality assurance process has raised a couple data quality issues. The Programme Manager- Climate
Change and Carbon Reduction has advised this was due to the loss of staff knowledge and records. Management is reviewing this process to strengthen recording

of data for future years in line with the new legislation.

epn_L

CZ 11

Areas Managed Well

De  The CCS has been devised to set out the key aims for the Council in its achievement of Net Carbon Zero by 2030. This has been approved by Cabinet.
3- Carbon emission reduction targets have been established for year on year for Buildings, Transport and Supply Chain themes to assist with measuring progress.
e Baseline figures have been established to base the reductions upon. An internal quality control process has been introduced to oversee the accuracy of the annual

submission to WG. Denbighshire County Council also conducts a peer review of the data and calculations prior to submission in line with best practice.
Theme working groups have been formed to work on individual CCP themes and activities.

e Yearly programme updates have been submitted to Cabinet to advise on programme progress.

e Reporting to the public around climate change initiatives is open and transparent.
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Priority

Findings and Implications

Strategic Programme Management

An overall Climate Change Strategic Programme is not in place. Instead, the Climate
Change Strategy (CCS) is to be delivered via completion of five Climate Change Action
Plans (CCAP) around Buildings, Mobility & Transport, Procurement, Land Use and
Behaviour. This project focussed approach can impact on effective programme scrutiny
and oversight.

Testing identified the following:

As identified in the CCS, there is a known gap of approximately 40% between all actions
across the five CCAPs and the Council reaching net-zero emissions by 2030. We are
unable to evidence where or the proportion by which this gap manifests in each CCAP.
We are unable to evidence any interdependencies of the five CCAPs to secure the
strategic target.

17 other council strategies have been identified in the CCS with climate change
ambitions. However, we are unable to evidence where these actions which relate to
other strategies, but which may impact on this strategic programme, are reflected
within the five CCAPs.

Testing also identified there is a lack of strategic controls in relation to Budget
Management and Funding; Risk Management; and Governance and Reporting which
support strong programme management. Specific detailed findings are captured in
findings 2, 4, 6 and 7 below.

Risk Identified

Ineffective programme management controls may lead to delays in delivery, objectives
not being met and/or delivering objectives at an increased cost. Budget Management
and Funding; Risk Management; and Governance and reporting frameworks in place
around climate change and other ESG priorities are not sufficiently robust.

Management

Responses & Agreed
Action

e CCAP update to

carbon reductions and
interdependencies
between the various
plans.

e Climate Change

Strategy currently
under review (12
months).

e Data review to ensure

carbon reduction
ambitions are realistic
and agreed targets are
achievable.

URN 3627

Alex Ellis

30 Sep
2024

31 Mar
2025

31 Mar
2025
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Priority

Findings and Implications

Strategic Funding / Project Costs / Budget Monitoring

A climate change strategic budget has not been defined or agreed to identify the level of
expenditure required to meet strategic objectives. This is important to ensure all actions
have been costed, are financially viable and represent a good return on investment.

Testing identified:
e The Audit Wales report July 2023 raised a similar finding.
e High level costings have been established for a small number of activities in two of the
five CCPs (Buildings Theme £66m & Transport Theme £1m) to address the findings
from the Audit Wales report.
¢ Management have not been able to provide the assumptions underpinning these
figures and we therefore cannot provide assurance these estimates are accurate nor
that the level of carbon reduction to be achieved as a result of this spend is an effective
use of resource.
e These high-level costs were taken to the Environment and Economy Overview and
Scrutiny Committee on 5th March 2024. Minutes show ‘that the outcome of the Audit
Wales report and support action being taken to address its recommendation be noted'.
¢ Management advised some of the costings were included as a budget pressure in the
latest MTFS (Capital and Streetscene & Transportation). We reviewed this specifically:
o The method statement provided was dated May 2023 with a pressure of £1.9728m
submitted.

o The figure included in the response to Audit Wales of £1m for the costs of the
ULEVs is the lower end of the scale listed in the method statement (£1-£2.857m).

o An assumption was documented stating the fleet contract would fund the
replacement of existing vehicles with ULEVs over the 7-year contract period rather
than being funded through external capital grant funding. It is now known that the
extension to the fleet contract is no longer a viable solution. It is unclear how the
transition of the fleet vehicles to ULEVs will be funded. We are unable to evidence
this is sufficiently reflected in the CCAP.

Risks Identified

Management

Responses & Agreed

Action
Pembrokeshire County
Council calculator was
used as the high-level
costing tool for
buildings.  Transport
costing was provided
by management.
Management satisfied
costings are accurate
as far as they could be,
and these will be
updated as and when.
Nil further action to be
taken.

URN3625

Alex Ellis

N/A
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Priority

3 (A)

Findings and Implications

There is a risk programme costs are not fully understood leading to actions included

in the CCAP not being delivered due to insufficient funds, ultimately impacting on the
achievement of the CCS.

Failure to adequately identify costs at the outset means resources may be wasted in
pursuing activities which deliver little reduction in carbon emissions or doing so at
increased cost.

Management

Responses & Agreed
Action

Green Finance/ Sustainable Investment

We tested to evidence that Green Finance / Sustainable investment is adequately
considered in Finance and Treasury Management borrowing and investment decision
making and support the Council's environmental objectives.

Testing identified:

The Strategic Finance manager advised the Council invests based on their approved
counterpart list which is provided by the Council’s Treasury Advisors Arlingclose. At
the time of testing, a review of the UK Counterparty List for Professional Clients
December 2023 provided does not make any reference to green finance/sustainable
investment.

Salix Finance provide interest-free Government funding to the public sector to improve
energy efficiency, reduce carbon emissions and lower energy bills. Five loans have been
secured (total £4.998m) to deliver on a number of green projects. The monitoring of
the conditions of these loans is completed by the energy team. Whilst management
have advised Salix loans are for CCBu3 and CCBu4, this information is not documented
on the CCAP.

A number of other funding sources may be utilised to fund other strategic activities
across the Council to deliver the CCS. However, as these have not been documented
on the CCAP, we are unable to assess which these relate to or whether any risk to CCS
is materialising should the loan conditions not be met.

We are unable to evidence how the Council considers green finance/ sustainable
investments as part of their Treasury Management borrowing and investment decision

Investment update has
been provided by
Arlingclose in  April
2024 - ESG Initiative
Signatories.

Treasury Management
Strategy 2025/26 to
include reference to
Green Finance and be
presented for approval
to Governance and
Audit Committee in
January 2025.

URN3640

Chris Taylor

31 Jan
2025
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Priority

Findings and Implications

making. The Treasury Management Strategy 2023/24 advises ‘the Council’s ESG policy

does not currently include ESG scoring or other real-time ESG criteria at an individual
investment level.” It stipulates the Council will prioritise banks that are signatories to
the UN principles for Responsible Banking and funds operated by managers that are
signatories to the UN Principles for Responsible Investment, the Net Zero Asset
Managers Alliance and/or the UK Stewardship Code'.

Risk Identified

Green finance / sustainable investment may not be adequately considered in Finance
and Treasury Management borrowing and investment decision making.

Management

Responses & Agreed
Action

challenge of the progress of each CCAP.

Carbon Emissions update report and the accompanying appendices do not sufficiently
highlight progress made against CCS original objectives, budget and delivery
timescales to understand whether the Councils’ strategic objectives will be achieved.
Although carbon reductions at theme level are being reported to cabinet, it is unclear
which planned activities have led to the reduction and whether this is in line with
assumptions. This is especially important where targets have yet to be met.

Committee discussion,
a full review of the TOR
for Climate Change
Committee to be
complete.

URN 3628

-
g_'4 (A) Governance - Member Oversight and Challenge e Audit report to be Alex Ellis 30 Jun
D CCS report and Carbon Emissions update reports are presented to Cabinet and Planning, presented at June 2024
D Environment and Economy overview and Scrutiny Committee, and Climate Change Climate Change
P Committee annually as part of the established programme governance. Committee and
I:ﬁ discussion to be had in
We reviewed these and testing identified the following: in relation to changes
e Climate Change Committee terms of reference require the Committee to oversee the required to address
delivery of the CCAP, however we are unable to evidence via the meeting reports or the risks identified in
minutes how this role is being discharged. the finding.
e Since the inception of the Committee in November 2022, there has only been one | ® Following  the June 30 Se
update on the CCAP progress (March 2023). We are unable to evidence committee Climate Change 2024p
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Priority

Findings and Implications

The most recent reduction figures 22/23 (illustrated in the table Page 2) show

significant progress is required to meet the agreed carbon reduction targets with only

six years remaining to the 2029/30.

We completed a year-on-year analysis (Appendix B).

o Mobility and Transport requires a 17% average year on year reduction to achieve
agreed target. To date it has demonstrated an average of 5% reduction year on
year since the baseline was establish in 2018/19.

o Buildings requires a 9% year on year reduction; to date, it has demonstrated an
average of 8% reduction year on year since the baseline was established.

o Targets for supply chain require adjustment to the baseline due to the change in
methodology for this area.

o It is difficult to see in the associated CCAPs how the above will be achieved,
particularly at an accelerated pace given the approaching due date of 2030.

It is unclear how the performance and risk information within the committee reports

support effective scrutiny and challenge of programme/project delivery and risk

mitigation. Further information relating to this can be found in the risk management

finding 6.

Risks Identified

Governance and reporting frameworks in place around climate change and other ESG
priorities are not sufficiently robust.

There is a risk lack of clarity as to role of the Climate Change Committee in relation to
CCAP oversight and delivery. This may result in poor programme governance.

Management

Responses & Agreed
Action

5 (A)

Effectiveness of 5 x Themed Climate Change Action Plans (CCAP)
Effective project management requires clarity of output to be achieved; what has / has not
been achieved and what corrective action will be taken to bring the project back on track.

Discussion/agreement
at COT regarding the
need of officers to
attend Climate Change

Alex Ellis

31 Jul 2024




Climate Change, Environmental Sustainability and ESG - Chief Executive - 43-2022/23 Final Report May 2024

Priority Findings and Implications Management
Responses & Agreed
- __________________________________ Action
Here the CCS is delivered via the five CCAPs. meetings and
updating  respective
Testing identified the following: CCAP.
e« SMART actions which support strategic goals and key deliverables to enable effective | ® Quarterly CCAP 31 Jul 2024
tracking and reporting against objectives at operational / scrutiny and strategic levels updgtes to COT .to
. . provide senior
are not consistently in place.
: : . . management
e Clear and measurable start and end dates, with key milestones are not consistently in :
oversight of
place. programme  progress
e 14% of actions did not have an update at the 22/23 action progress report dated and deliverables.
November 2023. e Utilisation of Inphase 31 May
- e CCAP do not consistently show which actions have been completed, are in progress, Project Management 2025
5 or are yet to start. Next steps are not sufficiently detailed to assess their adequacy in module to assist with
D helping bridge the gap between current performance and achieve Net Zero Carbon by timely update of action
g 2030. plan delivery progress
S} ¢ Interdependencies between CCAP have not been identified/highlighted to assist with a”G_' trackmg of
o) delivery risks.

Iadw i laYislaYal|

understanding impact of delays or non-achievement of activities on wider programme
objectives URN 3624

e A number of actions within the CCAP are not in the project delivery teams gift to
deliver. The most recent updates also suggest that some of the actions may no longer
be viable and the impact of this on the overall programme target has not been
quantified/escalated as part of dynamic project management.

To evaluate whether CCAP are sufficient to help the Council deliver on targets, we further
analysed the Mobility and Transport CCAP as it is currently the furthest behind agreed
targets.

We would note the following:
e Four of the 13 actions (31%) within the plan do not have any carbon reduction
assumptions associated with them.
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Priority Findings and Implications Management

Responses & Agreed
Action

e Eight of the 13 actions (61.5%) do not have end delivery dates.

e Risk RAG ratings assigned to actions range from a 1 green (negligible impact, rare
likelihood) to a 4 yellow (major impact, rare likelihood).

¢ We cannot quantify the RAG ratings assigned to these actions and this impacts on the
accuracy of the risk tone provided to Committee.

e When added together the actions do not meet the 5373 tCO2e target reduction
required. Currently there is a shortage of 2163tCO2e and this would further increase
to 2952tCO2e if the technology for HGVs is not available in 2027 to assist with the

-1 delivery of CCMe6.

ES_ e Although CCM1 has a carbon reduction figure of 2268tCO2e associated with the action
D in the CCAP, management have advised no reduction will be observed from the
gg completion of this action. Instead, this represents the 80% theme target reduction as
gg the review of the fleet policy lays the foundation for vehicle use.

e (CCMT1, was due to be completed by April 2023. The most recent update (22/1/24)
shows ‘No progress as yet. This is awaiting the options review of operational sites. No
timescales as yet for the studies.’ The RAG rating in the new working group progress
tracker is a green 1 which has a negligible impact and a rare likelihood.

e The highest carbon reduction action CCM5 (1137 tCO2e) was due to have started this
year. Update states ‘'not much movement and it is awaiting a feasibility report to
understand infrastructure. Again, the RAG rating assigned to this action is a green 1
which has a negligible impact and a rare likelihood.

e The second highest carbon reduction action, CCM6 (789tCO2e) is not due to start until
2027.

e Actions and updates to assess progress are not sufficiently detailed. For example,
CCM4- ‘Introduce electric vehicles into the recycling fleet’, the update states the
vehicles are on site and available for service. It is unclear how many vehicles are
required to meet the designated reduction (549 tCO2e) and whether all have been
introduced.
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Priority

Findings and Implications

e A number of activities within the plan are outside of the project groups direct control.

For example, 'CM13- work with partners to enable greener fleet in the public transport
sector (buses, rail, taxis) including Council contracted services such as school transport'.

e The way in which the CCAP is structured makes it difficult to evidence that resource
has been prioritised to deliver activities which will result in the highest carbon
reduction, demonstrate value for money.

Risk Identified
e Based on the current level of information within the five CCAPs, continued use may not
enable the Council to drive and support the achievement of the strategic programme

Management

Responses & Agreed
Action

the mitigating actions identified.
e |tis unclear how the progress of CCAP delivery (complete / in progress / not started)
and their associated risks have been reflected in the strategic risks scoring on InPhase.
e We are unclear as to the point and nature of any escalation as well as the adequacy of
the mitigating actions given these risks have been outside of target risk for some time.

to identify delivery
risks and facilitate
mitigation.

URN 3690

- target of a net zero carbon Council by 2030 on time and on budget, this is particularly
& important where targets are not achieved / progress is stalled.
:-_:%5 (A) Risk Management e Explore InPhase as a Alex Ellis 31 May
= A climate change strategic risk register is not in place to capture, and impact assess all tool to oversee 2025
w programme delivery risks as well as identify mitigating actions and appropriate escalation prqgramme/prOJect
= from lack of progress at project level. Instead, three strategic risks (RPE11, RPE36, RPE37) dehvery _ an_d
and one project risk (RST65) relating to the CCS have been raised in InPhase. Prior to as.soaated ”Sks', This
L . . . will form the basis for
capturing risks on the InPhase system, risks were reviewed as part of Senior Management .
. . performance and risk
Team Meetings. We reviewed both.
management
reporting to all
Testing identified the following: relevant  governance
e All strategic risks (RPE11, RPE36, RPE37) were outside of target risk score. forums.
e  Whilst an overall risk update had been provided, all reported nil progress in relation to | ¢  Workshops to be held 31 Jul 2024
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Priority Findings and Implications Management

Responses & Agreed
Action

We sample tested RST65 in terms of reliability of risk score.

e An amber risk rating (possible likelihood and moderate impact) has been assigned to
this risk as of December 2023. This is outside of the target risk score. We are unclear
how the risk mitigation action listed on InPhase is relevant to the stated risk.

e The 22/23 performance data reported for Mobility and Transport suggests the actual
carbon reductions are significantly behind the required targets.

e The most recent reduction targets (22/23) show a reduction of 17.9% from the 2018/19

baseline. A 50% reduction target has been set for 2024/25 and 80% reduction for

2029/30.

A risk management section is contained within the update to committee reports;

however, the information provided does not align with the risk information within

InPhase. The narrative within the reports to committee does not seem to reflect the

level of risk shown in InPhase (Dashboard illustration).

e Therisk information provided does not quantify the potential impact

wialEkaYislalal]
ceudrephT
[ ]

of the risks summarised particularly surrounding funding and budget
availability. The appendix supplied with the report has a RAG rating
assigned to each action, however we are unable to determine how

the RAG status reported to Committee have been assigned and
whether the RAG rating is adequate.

e It is difficult to assess how effective challenge can be performed against current risk
reporting within the Committee report.

e Lastly, carbon emission reduction data is not reported/reviewed throughout the year
to assist with the timely monitoring of progress, risk identification, quantification and
mitigating actions identified.

Risk Identified
e There is a risk that ‘failures’ regarding delivery within time, budget and expected




Climate Change, Environmental Sustainability and ESG - Chief Executive - 43-2022/23 Final Report May 2024

Priority

Findings and Implications

outcome may not be promptly detected or clearly reported leading to failure to take
appropriate remedial action.

Management
Responses & Agreed

Action

laYaliBEaYisTaYal]

7 (A)

ccudrephL

Other Council Strategies/ Decisions Impacting CCS

The CCS 2022-2030 identifies 17 other council strategies which have climate change
ambitions. Itis important that programme management are aware of the delivery progress
of these strategies and the impacts of these (both positive or negative) on the CCS are
understood and monitored.

We would note the following:

A formal process is not in place to routinely update the CCS Programme Manager on
the delivery of the 17 council strategies identified in the CCS, and the impact of these
in achieving the CCS objectives.

Revisions have been made to the Capital Business Case template to include a section
on carbon management impact. Completion of this section will require involvement
with the Climate Change team. This form is currently not in use and timescales for
implementation have not been defined.

A portfolio specific spreadsheet has been devised to capture all strategies, plans and
policies which may impact on climate change and to further assist with considering
carbon reduction as part of the decision making. At the time of the audit, Planning,
Environment and Economy have started collating this information. Timescales for roll
out across all portfolios have not been defined.

Risk Identified

Review Capital

Business Case
template to ensure its
fit for purpose (it is
clear where actions
from other strategies
have an impact on the
CCS target and when
progress is/is not as

expected.

URN3626

Portfolio spreadsheets
to be agreed at COT

which reflect all
respective  portfolio
strategies, plans and
policies which may
impact on climate
change.

Chris Taylor

Alex Ellis

31 Aug
2024

30 Nov
2024
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Priority Findings and Implications Management

Responses & Agreed
Action
e In the absence of a coordinated process there is a risk CCS programme management | yRN3691
are not aware of the positive or negative delivery progress of other Council strategies
with climate ambitions which may impact of on the overall achievement of CCS.

alal

» butic
Accountable Officer Responsible for the Implementation of Agreed Actions
Neal Cockerton Chief Executive
Andy Farrow Chief Officer (Planning, Environment and Economy)
= Alex Ellis Programme Manager - Climate Change & Carbon Reduction
%Gary Ferguson Corporate Finance Manager
=TChris Taylor Strategic Finance Manager
FOR INFO
MEmma Heath Strategic Performance Advisor

(e
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Audit Priority: Appendix A

Priority of Audit Findin |

Priority Description ‘
Action is imperative to ensure that the objectives of the area under review are met
Requires action to avoid exposure to significant risks in achieving the objectives of the area

Action encouraged to enhance control or improve operational efficiency

Audit Opinion:

The audit opinion is the level of assurance that Internal Audit can give to management and all other stakeholders on the adequacy and effectiveness of controls within the area audited. It
is assessed following the completion of the audit and is based on the findings from the audit. Progress on the implementation of agreed actions will be monitored. Findings from Some

or Limited assurance audits will be reported to the Audit Committee.

Assurance ‘ Explanation ‘

Strong controls in place (all or most of the following)
e Key controls exist and are applied consistently and effectively.

E;|Green i . Object?ves achieved ina pragmat.ic and cost effective manner.
Do, bstantial | Compliance with relevant regulations and procedures
QD e Assets safeguarded.
® e Information reliable
> Conclusion: key controls have been adequately designed and are operating effectively to deliver the key objectives of the system, process, function or service.
N Key Controls in place but some fine tuning required (one or more of the following)
anmber ¢ Key controls exist but there are weaknesses and / or inconsistencies in application though no evidence of any significant impact.
Green - e Some refinement or addition of controls would enhance the control environment.

Reasonable | e Key objectives could be better achieved with some relatively minor adjustments.

Conclusion: key controls generally operating effectively.

Significant improvement in control environment required (one or more of the following)

e Key controls exist but fail to address all risks identified and / or are not applied consistently and effectively.
Evidence of (or the potential for) financial / other loss

Key management information exists but is unreliable.

e System / process objectives are not being met or are being met at an unnecessary cost or use of resources.
Conclusion: key controls are generally inadequate or ineffective.

Urgent system revision required (one or more of the following)

e Key controls are absent or rarely applied.

Red - Evidence of (or the potential for) significant financial / other losses

Limited e Key management information does not exist.

e System / process objectives are not being met are being met at a significant and unnecessary cost or use of resources.
Conclusion: a lack of adequate or effective controls.
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Year on Year Reduction Percentages

Buildings (tCO2e)

Progress to 2030 (tCO2e)

Avg 24/25
until end of
programme

programme

percentage
percentage reduction
Actual reduction YOY |Target YOY
Baseline (2018/19) 10,747|N/A 10,747|N/A
2019/20 10,262 5% 10,102 6%|
2020/21 9,971 3% 9,457 6%|
2021/22 8,543 14% 8,812 7%
2022/23 7,828 8% 8,168 7%|
2023/24 0 7,523 8%
2024/25 0 6,986 7%
2025/26 0 6,448 8%
2026/27 0 5,911 8%
2027/28 0 5,373 9%|
2028/29 0 4,836 10%|
2029/30 0 4,299 11%|
Avg 19/20 until 8%|Avg 24/25 9% Avg 19/20
22/23 until end of until 22/23
programme
Avg 23/24 9%
until end of

Avg 23/24
until end of
programme

Appendix B

Supply Chain (tCO2e)

Actual

percentage
reduction YOY

Target

percentage
reduction YOY

28,970

N/A

28,970

N/A

29,227

-1%

27,521

5%

25,366

13%

26,073

5%

32,446

-28%

24,624

6%

18,984

41%

23,176

6%

21,727

6%

20,279

7%

18,541

9%

16,803

9%

15,064

10%

13,326

12%

(=li=l(=R[=Ri=1(=Ri=)

11,588

13%

Avg 19/20
until 22/23

6%

Avg 24/25
until end of
programme

10%

Avg 23/24
until end of
programme

9%




Draft milestone plan for the 2024/25 review of the Climate Change Strategy

Date

Activity

Status Update

10t June 2024

Academi Senior Leaders

- To review areas of progress and areas for improvement
- To introduce Climate Adaptation, Risk & Resilience - identify risks within wider county and start to
consider mitigation actions

Completed.

11th July 2024

Elected Members Workshop

- To review areas of progress and areas for improvement
- To introduce Climate Adaptation, Risk & Resilience

25t June Communities,
23rd Sept Workplaces?

Flintshire & Wrexham Joint PSB — Communities Board & Workplaces Board

- To review areas of progress and areas for improvement

) ua|beyy A 1aJAb Je woal3g

EI - To introduce Climate Adaptation, Risk & Resilience - identify risks within wider county and start to
8— consider mitigation actions
\3IJ
Aug/Sept 2024 Online ‘launch’ Survey - “We’re reviewing the strategy” 13.6.24 Question set is being designed for survey.
\l
- What do you like?
- What do you not like?
- What would your dream strategy be?
- Want to stay involved in the review?
June/July/Aug/Sept Community Engagement Workshops
2024
Coproduction approach
- Range of public events throughout summer to engage and gain feedback on strategy
- To engage partners — AURA Leisure, NEWydd, Theatr Clwyd, SHARP
- To engage Flintshire public-environment interest groups — TCC, Transition Holywell & District, Friends
of the Earth, Greenfield Valley Heritage Trust
Oct/Nov 2024 Themed Working Groups, Portfolio Workshops, PEE Extended Management Team

- To feedback on ideas relevant to portfolio/theme coming out of: Corporate self assessment, employee
travel survey, recommendations from other CC committee reports, public engagement, Climate UK




Date

Activity

Status Update

score card, contextual analysis work, Audit Wales report, Internal audit report, other WG updated docs
since strategy created — social services route map, adaptation, etc

- To review actions relevant to portfolio/theme - keep, change, extend, accelerate, remove

- To review carbon performance indicators on staff commuting and business travel and feedback
employee travel survey results

- Key questions to encourage thinking for service contribution to refreshed strategy focusing on 2025/26
and 2026/27 and onto 2030

- To assess climate risks and mitigation relevant to portfolio/theme

Nov 2024

COT progress update

- To feedback on public engagement & portfolio workshops

- Contextual Analysis - policy, financial, legal and practical factors
To inform refreshed strategy scope and structure
To inform must, should, could actions for inclusion

Nov 2024

Climate Change Committee progress update/workshop

- To feedback on public engagement & portfolio workshops

- Contextual Analysis - policy, financial, legal and practical factors
To inform refreshed strategy scope and structure
To inform must, should, could actions for inclusion

y end of August 2024

g&ausepn L

Financial Modelling 2025/26 and 2025/26-2027/28

- 2025/26 — for entry into budget process - by end of August
- 2025/26-2027/28 - for entry into MTFS - by end of August

What has been delivered already and carbon saving done, took cost for carbon that has been reduced already and applied to future cost. £48mill
to get to NZC, for £19mill to get to expected.

Capital Assets Programme Board (?) / COT engagement on 2024/25 budget and MTFS papers

- Recommendation for entry into 2024/25 budget and MTFS

Dec 2024 Targets and 2030 Pathways - Review of targets and pathways listed in the strategy with internal
subject matter experts
- Confirming tables on performance to date, 2030 target, known achievement pathway, explanation on
constraints to explain gap
Dec 2024 New Indicators / methodologies

- confirming any new indicators with internal subject matter experts




Date

Activity

Status Update

- collating base line and 2030 targets

Jan 2025 Themed Working Groups sense check
- To review updated targets, pathways, milestones
Jan 2025 Financial Modelling- up until 2030
- Up until 2030- for sensible text for the strategy
- High level costings for 7 years of programme to strategy doc
Feb 2025 Update Strategy Document including writing any new sections as required
Feb 2025 You said we did public survey report
Mar 2025 COT update
)
) - To review the drafted strategy document
-]
[0%)
Tar 2025 Climate Change Committee update
- To review the drafted strategy document
Mar 2025 Update Strategy document following feedback from COT & CC Committee
Apr 2025 Environment & Economy Overview & Scrutiny Committee
- Recommendation to adopt updated strategy
Apr 2025 Final revision of strategy, Welsh translation & send to Design team
Apr 2025 Cabinet

- Recommendation to adopt updated strategy




Date

Activity

Status Update

Apr 2025

Council

- Recommendation to adopt refreshed strategy

Ot us|fepnL




Sponsors: Delivery partners:

e
N ARUP
r.Siry Flint E —_—

" . Llywodraeth Cymru i ARBON
Flintshire Welsh Government e
COUNTY COUNCIL
. . ™ > st S
Flintshire ‘\) fonkien,,

Local Area Energy Plan (LAEP)

Technical Report

<
—y
@
=
<
A
=
QD




Abbreviations

Acronym

Definition or meaning
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ANW Ambition North Wales.
__FEIS Business, Energy and Industrial Strategy.
BCAPEX Capital Expenditure.
Q)
dCCGT Combined Cycle Gas Turbine.
iJ§CR Cardiff Capital Region.
COoP Coefficient of Performance.
DESNZ Department for Energy Security and Net Zero.
DFES Distribution Future Energy Scenarios.
DfT Department for Transport.
DNO Distribution Network Operator.
EfW Energy from Waste.
EPC Energy performance certificate.
ESC Energy Systems Catapult.
EV Electric Vehicle.

GHG Greenhouse Gas.

HGV Heavy Goods Vehicles.

LAEP Local area energy planning or Local area energy plan.

LGV Light Goods Vehicles.

LSOA Lower super output area, a small area classification in
the UK designed to have a comparable population.

LULUCF Land Use, Land Use Change and Forestry.

MSOA Middle super output area, a medium-sized area
classification in the UK designed to have a comparable
population.

NAEI National Atmospheric Emissions Inventory.

NGED National Grid Electricity Distribution.

NZ Net Zero.

NWTM North Wales Transport Model.

OPEX Operational Expenditure.

RFI Request for Information.

June 2024



Abbreviations

Acronym Definition or meaning
RIIO Revenue = Incentives + Innovation + Outputs, a
regulatory framework used by the UK energy regulator,
Ofgem.
SDP Strategic Development Plan.
SMR Steam Methane Reformation.
Eg_ISPEN SP Energy Networks.
EBSSE Scottish and Southern Energy plc.
J;wa Transport for Wales.
GJLJWWU Wales and West Utilities.

June 2024
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1. Introduction

Introduction to Technical Report

Flintshire’s Local Area Energy Plan (LAEP) provides

an evidence-based plan of action that identifies the

most effective route to a net zero local energy system

for an area. This LAEP has been developed by
-byinging local organisations and groups together to

iscuss the evidence created as part of the

gévelopment process and collectively agree on the
best way forward to achieve this objective.

gpplying this approach, a LAEP puts local needs and
ews at the centre of the planning process, and helps
creates a co-ordinated, place-based plan that avoids
the duplication of efforts, aims to save money, and
realises additional social benefits that might otherwise
have been over-looked.

The LAEP has been divided into two separate
documents to make the content accessible to a variety
of audiences and to make it easier for readers to find
what they are looking for:

This is the Technical Report, which contains the
graphs, charts, maps and supporting data for the
results published in the LAEP. It also provides more
detail about the approach to the modelling and
scenario analyses that we completed.

The Local Area Energy Plan focuses on Flintshire’s
local energy strategy and action plan.

June 2024

The report is structured so that it follows the seven-
staged development process outlined in ESC’s LAEP
Guidance™?. It includes additional supporting
information related to stages 1-5, which are
categorised into the introduction (Stage 1-2), the
current energy system (Stage 3) and the future energy
system (Stages 4-7). The table overleaf summarises
what is included in this report and the Local Area
Energy Plan in more detail.
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Local Area Energy

Technical Report

Plan
A A compelling
S plan for a local Detailed method
= net zero energy and evidence
o5 system
D General public,
= Businesses, Local
D . Authority,
= policymakers, DNOs* GDNs*
<:ES Local Authorities '

Figure 1.0.0: Summary of LAEP reports’ purpose and
audience. *DNO - electricity distribution network operator,
GDN - gas distribution network operator



1. Introduction

Summary of content in Local Area Energy Plan and Technical Report

- Included in the Technical Report Included in the Local Area Energy Plan

Introduction

The current
local energy

system

Ly usjepn|

Tab

Action
Plan

le

The future local energy system

June 2024

Overview of LAEP programme
Process of preparing to create LAEP, identifying resources, appointing
lead organisation and agreeing roles.

Summary of stakeholder identification process
Overview of stakeholder engagement plan

Data sources used to inform the energy system baseline

Detailed definition of the system boundary and scope of assessment
Assumptions used to define the energy system baseline

Additional analysis not included in Local Area Energy Plan

Local, regional and national policy review

Modelling approach for scenario analysis
Assumptions applied: cost, network dependencies
Sensitivity analysis results

Comparing scenarios and defining energy propositions

Modelling approach for deployment model

Ilustration of focus zones for each energy proposition across buildings,
industry, transport and renewable generation

Describing deployment rates for different technologies related to each
energy proposition across buildings, industry, transport and renewable
generation

Opportunities with neighbouring local areas / regional

Analysis and evidence to support implementation for each energy
proposition

1.0.0: Summary of content in Local Area Energy Plan and Technical Report
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Overview of LAEP programme

Summary of stakeholder engagement

Summary of energy system baseline
Summary of local, regional and national policy drivers for LAEP

Description of scenarios

Summary of key outputs and aspects of scenarios such as cost, emissions
savings, energy savings and impact on networks

Defining energy propositions

Summary of deployment pathways for each scenario and setting level of
ambition

Illustration of key focus zones for each energy proposition across buildings,
industry, transport and renewable generation, with an indication of
deployment from deployment modelling

Action plan routemap
Details of near-term actions
Details of enabling actions, such as upskilling, funding



1. Introduction
The energy transition across Wales

The Welsh Government’s “Net Zero Wales™ planT02
establishes an increased level of ambition on
decarbonisation, with a legally binding target to reach
net zero emissions by 2050. It is the first national
-gpvernment to fund the roll-out of LAEP to all its
cal authorities. The programme is being co-ordinated
%rough a regional approach, where LAEPs are being
cdeveloped for local authorities in Mid Wales, South
Fest Wales, North Wales and the Cardiff Capital
gion. Several suppliers have been selected to

produce the LAEPs for each region, as detailed in the
map.

To contribute to the Welsh Government’s commitment
of producing a “National Energy Plan” in 2024, upon
completion of the LAEP programme Energy Systems
Catapult™23will aggregate the LAEPs into a national
view. To support this task, they are working with the
Welsh Government to create and import standardised
LAEP outputs for aggregation into the DataMapWales
platform™*. The Catapult is also providing technical
advisory support to the Welsh Government throughout
the programme.

The LAEPs will also form the basis of the ‘National
Energy Plan” Welsh Government have committed to
produce in 2024.

June 2024
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Figure 1.0.1: Progress made in the development of LAEPs across Wales

by Arup, Carbon Trust and Afallen

Mid Wales
by Energy Systems Catapult

South West Wales
by City Science

Cardiff Capital Region
by Arup, Carbon Trust and Afallen

Existing LAEPs


https://www.gov.wales/net-zero-wales-carbon-budget-2-2021-2025

1. Introduction

The local energy system

A LAEP considers energy use, supply and generation
within the council boundary.

There are three core parts to the local energy system:

Infrastructure — The physical assets associated with
the energy system such as electricity substations.

Supply — Generation (renewable and non-renewable),
§orage and distribution of energy to local consumers
r use in homes, businesses, industry and transport.

%emand — The use of energy driven by human
3ctivity e.g. petrol/diesel used in vehicles, gas burned
JEor heat in homes. required for the energy system to

GDerate.

Fuel for transport, heat and power in buildings and
heat and power for industrial processes and other
energy needs are considered together in the planning
process to ensure that the interactions and
dependencies between the generation and use of
different energy sources across different sectors are
fully considered. This can also help to identify where
different systems can work better together to improve
the overall resilience and flexibility of the energy
system.

June 2024

— Flow of natural gas

—> Flow of electricity
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1. Generation
Energy is transformed
into electricity so it can
be transported. Energy
carriers, such as oil/gas
are extracted from the
ground.

Large off-
takers

2. Transmission
networks
Move energy via pipes
or wires for long
distances around the
country at high
pressure/ voltages.
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Local area energy system

4. Distributed generation and
storage
Generation and storage that is
connected directly to the distribution
network, but can also supply homes
and other uses directly.

5. Consumers
Businesses, homes,
vehicle charging.

3. Distribution
networks
Takes energy from
transmission network
and delivers it to users
via pipes or wires at low

pressure / voltages.

Figure 1.0.2: lllustration of transmission and distribution of gas and electricity from supply to consumer, and what
parts of this system are included in the system boundary for LAEP
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The local energy system

Boundary energy production. When permitting for siting and
. . construction is controlled by national organisations e , Legend

The LAEP is a plan to support the transition of the_ (e.g. for offshore wind) then it is national energy N - -

local energy system o net zero, and therefore requires production. Energy generation should be considered ntsnire

an understanding of the emissions produced by the local where the key input to energy production is a : - Other LAs in NW
Io:c:al energy syster(? ash\_/veILaS energyﬁ_upg 1y, l(ste and local resource. Energy generation where the key : Previously

rastructure. To do this, the geographic ouncary resource comes from outside the local area (e.g., completed LAEPs in

qwas used to set the boundary of the study, which imported biomass) should be considered part of the f : North Wales

Sheant that any energy generating assets, energy use

. . . national energy system.
d infrastructure in that boundary was considered for gy sy

dqclusion in the LAEP. Like the above, any demand connected to the Al
? transmission network is excluded, as we are focused
Cope on the local distribution network.

The scope of the LAEP was then determined based on
ESC’s LAEP Guidance™3. The Guidance states that
certain energy assets should be considered national
rather than local, where the asset serves the wider
energy needs of the UK. Considering this, electricity
connection at lower voltages (132kV / 33kV / 11kV)
was defined as “local” and included in the modelling Emissions
for the LAEP. Any assets connected at higher voltages
(400kV / 275kV) or with capacities > 100 MW were
considered “national” and excluded from the
modelling unless otherwise specified.

The scope of the LAEP also excludes energy use in
shipping, aviation, exports, military transport, and oil
refineries because they are considered national
decarbonisation challenges and should be addressed
by central Government.

Emissions from sources that are not related to the
energy system are excluded. This includes emissions
from land use, land use change and forestry, industrial
processes and waste and wastewater treatment

If local government has control over the siting of processes. Please refer to Appendix X for a summary
generation/production and associated infrastructure of emissions in scope.

(e.g. through the planning process) then it is local

Figure 1.0.3: Location of the North Wales economic
region (red) and the LAEP system boundary for
Flintshire (purple)

June 2024 10
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2. Stakeholder engagement

Stakeholder identification process

This section provides a detailed overview of the
stakeholder identification and prioritisation process. It
describes the methodology and definitions used to
understand and identify the stakeholders relevant to a
-qcal authorities.

g_. Stakeholder definitions and roles

%pecific definitions and roles are included in the
troduction (see Table 2.0.0 overleaf). Our approach
¢wfas particularly guided by the imperative to involve a
NeYoad cohort of secondary stakeholders with specific
local knowledge, experience and / or influence over
the local energy system within the local authority area.
As LAEP is a whole systems approach at the local
authority level, so we needed individuals from a broad
range of stakeholder organisations with the
appropriate level of local expertise and

local knowledge. To avoid stakeholder fatigue and to
ensure we addressed regional synergies we created the
additional regional secondary stakeholder group
described in the introduction.

2.Stakeholder identification and mapping

A pre-developed stakeholder mapping tool was
provided to each local authority to collect stakeholder
data, both for organisations and appropriate

target individuals. These were reviewed with the

June 2024

LAEP programme teams so that their wider
knowledge of the local energy system and potential
stakeholders could be used to jointly iterate and
continuously improve the final stakeholder map. The
mapping tool was then used to allocate identified
stakeholders to either a primary or secondary
stakeholder role based on a scoring schema that
reflected their respective knowledge and influence of
the local energy system.

3. Stakeholder engagement planning

The scored stakeholder lists were reviewed with the
LAEP programme team and a final list of primary and
secondary stakeholders confirmed, for example a
comparison was made to the scale of the respective
local energy system emerging from the analysis being
completed in Stage 3, for example the importance of
industry to a local authority. This was done to ensure
stakeholders were being identified that represented the
entirety of the local energy system.

4. Limitations and mitigation

Some limitations applied to our stakeholder mapping,
and we undertook mitigations to address them as far as
possible:

1. Knowledge within the local authority team of the
local energy system and participants with high
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levels of local knowledge and / or local influence.
Mitigated through iterative reviews of the
developing stakeholder mapping and inclusion of
the wider programme team's local knowledge and
experience of stakeholders across all relevant
sectors in each local authority.

Sufficient data and information of stakeholder
organisations sufficient to identify appropriate
individual(s). Mitigated by networking with
participants, continuous improvement, promotion
of LAEPs locally.
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2. Stakeholder engagement

Stakeholder identification process

Stakeholder group Role in LAEP development Method of engagement

Primary stakeholders

econdary
C local stakeholders

€g usfep

Secondary regional
stakeholders

Technical advisors for
LAEP

Local Authority officers, council member(s), energy network
operators i.e. Distribution Network Operators, (DNOs) and
Gas Distribution Networks (GDNSs).

Other local government organisations, major energy users,
organisations with influence over and / or local knowledge
of specific energy system components (e.g. developers,
housing associations), community energy organisations, local
organisations active in net zero and decarbonisation, transport
sector organisations

Transmission network operators, transport providers, housing
associations, growth deal organisations, landowners, national
parks, further education, public bodies or national
organisations (e.g. TfW) with a regional influence, trade
organisations.

Energy Systems Catapult (ESC).

Table 2.0.0: Overview of engagement activity for identified stakeholder groups

June 2024
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Responsible for the creation of the LAEP, as well as
having executive decision-making powers.

Contribute existing and future policies and programmes
relevant to the LAEP.

Responsible for shaping the direction and actions
collectively agreed in the LAEP. Contribute advice and
guidance to the LAEP programme given influence

over and / or local knowledge of specific element(s) of the
local energy system, e.g. share details of existing
programmes and projects.

Responsible for shaping the actions and considering
opportunities to deliver at scale across local authority
boundaries by providing advice and guidance given
regional influence and / or knowledge of specific elements
of the regional energy system.

Ensuring a consistent approach is taken to the development
of LAEPs in Wales.
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Steering groups, workshops,
bi-weekly meetings, emails,
121 interviews

Interactive workshops

Interactive workshops

Monthly meetings and invited
to attend all workshops

13



2. Stakeholder engagement

Overview of stakeholder engagement plan

This section describes the methodology used to
engage with primary and secondary (local and
regional) stakeholders throughout the programme.

1. Contract meetings

E!s part of the overarching programme, a national
Qurum brought together all suppliers, local authority
ds, the regional leads, Welsh Government and the
echnical Advisor to share learnings and maintain a
gPnsistent approach across Wales. The suppliers and
Jegional leads also had regular catch ups to share
assumptions and challenges.

We held regional steering groups for Cardiff Capital
region/North Wales, attended by the regional and local
authority leads, as well as bi-weekly meetings with the
local authority leads.

2. Interactive, online workshops

Interactive online workshops were used as the primary
means of engaging with both primary and secondary
stakeholders. The benefits of using them included:
reduced time commitments for participants ensuring
attendance was maximised, the interactivity of
workshops allows participants to contribute
dynamically, e.g. verbally, chat, Miro boards, enabling
a broader data collection via these interactive tools,
and the ability to cost effectively deliver multiple

June 2024

workshops. As well as enabling local workshops to be
delivered the use of virtual workshops meant regional
stakeholder workshops were easier to convene.

3. Approach to workshops

The purpose of each of the interactive workshops were
tailored to the objectives of respective stage of the
LAEP. Agendas were constructed to deliver the
purpose(s), see Table 2.0.1 overleaf. For each agenda
item a clear aim was set that supported achievement of
one or more of the workshop's purpose. Using the
research question(s) and / or outcome needed to
achieve the aim presentation material, exercises,
facilitation material and appropriate means of data
collection were created.

4. Workshop data collection, analysis and synthesis

Appropriate means of data collection were used to
ensure a complete and accurate record of participants
responses was made. These included:

»  Workshop recordings
+ Chat transcripts

*  Workshop exercises requiring inputs in
response key research questions best presented and
facilitated visually used Miro boards

» Post-workshop emails and follow-up interviews
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Analysis, evaluation and synthesis of data was
undertaken to achieve the workshop outcomes.
Examples include: identification of comments relating
to missing data in material presented, evaluation and
synthesis of the data to identify key themes emerging
from a synthesis of collected data.

5. Limitations and mitigation

Some limitations applied to our methodology, and
we undertook mitigations to address them as much
as possible:

Potential risk of a lack of structure to the data
collection given the open discursive nature of
workshops. Mitigated through clear workshop
briefings, purpose(s), agenda and sound facilitation to
ensure participants had a range of opportunities to
contribute and group discussions remained focussed
on the research questions.

Potential risk participants have a personal preference
for text based or commercial reason for not
contributing comments in an open forum. These were
mitigated through the use of chat, and facilitation
introducing chat comments on participants behalf, and
the opportunity to contribute for an extended period
after the workshop by email.
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2. Stakeholder engagement

Overview of stakeholder engagement plan

Obijectives / Purposes

GG usjfepnyL

Key outputs

Technical advisor

Primary
Regional

Secondary

Governance set-
up.

Identify relevant
regional policy
and strategic
drivers for work
and create
objectives

Review
stakeholder

mapping

Obijectives for the
LAEP

Stakeholder
mapping refined

Review constituents
of the local energy
system

Review the

local energy system
baseline.

Review potential
scenarios

Set

local strategic energy

objectives, local
policy drivers.

Agree regional
scenarios to be
used in the LAEP
modelling
Identify

local scenarios
for each LA
Review regionally
consistent
assumptions for
LAEP modelling

Agree four future
energy scenarios,
as well as

a reference “do-
nothing” scenario.

Review potential
futures for the

local energy system
Determine ‘'low
regrets' near-term
propositions
Understand local
barriers and
enablers

Identify low-
regrets, near

term energy proposi
tions.

Review near-term, low

regrets propositions
Share deployment

pathways to net zero.

Identify local and
regional actions and
responsibilities

Agree collective action to

address barriers

to delivering
energy propositions
locally

Identify
opportunities for
regional
collaboration and
focus from local
discussions.

Agree regional actio

ns and
responsibilities to
support the delivery
of the local
propositions

Local

Launch of
LAEP
report

Final
comments

Table 2.0.1: Groups of stakeholders engaged at each stage of the LAEP process

June 2024
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3. The current energy system

Methodology overview

This section provides a detailed overview of the
energy system baseline, and describes the
methodology and assumptions used to understand
current energy infrastructure, what types of energy are
used, what technologies are used to convert it from
one form to another (e.g. heat) and how much is
consumed.

¢t. Data collection

(@} . .

AQiVe compiled energy consumption data and the

Mapacities for existing energy generators across

=Rlintshire from local and regional sources, prioritising

e highest level of granularity possible. We circulated

a Request for Information (RFI) to the Local
Authority to gather council-owned datasets and policy
documents to inform the broader context for
renewable energy in the area. Sectoral datasets were
sourced through other organisations such as Transport
for Wales (TfW), distribution network operator
(DNO) and the gas distribution network operators
(GDN) where relevant. Publicly available data sources
and existing databases were also used where
appropriate. The resulting dataset comprised of six
core modules; buildings, transport, industry,
renewable energy, heat networks, and energy supply
infrastructure. Detailed methodologies for each of
these modules are outlined overleaf.

June 2024

We collected baseline data for 2023 to include the
most up to date data for housing stock and renewable
generation installations. The exception to 2023
datasets was for transport (2019 for North Wales) and
industry data (2019). Transport and industry datasets
are the least likely to have changed in terms of
electrification over the years 2019 to 2023, and
transport is the most likely dataset to have changed
due to COVID-19.

2. Data validation

The calculated results were cross-referenced with
existing datasets to evaluate their accuracy. This
validation process was essential to understand any
discrepancies between datasets and ensure the overall
precision of our reporting. The Department for Energy
Security and Net Zero’s (DESNZ) (formerly BEIS)
sub-national total final energy consumption dataset ™
formed the main source of validation, with other
datasets also considered for other emission sources.

3. Data analysis

Maps were generated to present spatial information
related to the current energy system to support
analysis.

1. Context: maps showing socioeconomic and
energy efficiency data.
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. Demand: maps showing electricity, heat/gas and

transport demand data.

Infrastructure: maps showing primary substation
demand headroom, generation head and the
proportion of properties that are not connected to
the gas.

. Supply: maps showing energy generators.
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3. The current energy system

Methodology — electricity and gas network infrastructure

Electricity
Capacity data was combined with the corresponding

distribution network, as the transmission network is
considered a national asset and therefore out of

Local Authority

-

Modelling zone: split primary
substation service area assigned

primary substation service area, assigning primary ~ Scope of the LAEP. Soundary \ Cap;ty pased on Brea
substation capacity and headroom to each service Gas =
Elea. We used the percentage of off-gas homes derived
@ach 11kV cable was mapped to a primary EPC data™ to understand the extents of the existing
bstation, and then to a Local Authority boundary.  natural gas service area. The EPC data contains ;] E—
here primary substation service areas intersected address-level statistics for around 60% of homes,
(¢fre or more Local Authority boundaries, they were  including information on heating type. The - Lo
@Avided into smaller modelling zones at the percentage of off-gas homes in the current system is 100 m
boundary. The capacity of the primary substation the proportion of domestic EPC records that are not AN g

was then distributed proportionally among its
constituent modelling zones based on the modelling
zone's area as a fraction of the primary substation
service area.

In some cases, these primary substation did not have
corresponding capacity and/or headroom. For
modelling purposes, they were assigned an
unlimited capacity.

heated by natural gas. To extrapolate the on- or off-
gas designation to buildings without an EPC rating,
we created building archetypes and extrapolated the
statistics using a nearest-neighbour extrapolation
method.

Primary substation service areas

*Note: areas shown here are theoretical values.

Figure 3.0.0: Process of mapping primary substation
service areas to the local authority boundary

Data input Data type Data quality

For five small areas in the North Wales region, Primary substation SPEN Open Data Primary
there was no data provided. These areas with data service areas and Portal ™6

gaps were referred to as modelling zones, with an headroom

unlimited capacity for modelling purposes. Off-gas grid homes EPC data™ Primary

Exclusions
This piece of analysis only considers the

June 2024

Table 3.0.0: Electricity and gas network infrastructure — data sources

Five small areas in the north Wales
region were not included within any
SPEN substation zones.

Heating-type data available for
~60% of homes
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Methodology — electricity and gas network infrastructure
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Figure 3.0.1: Map of substation zones in Flintshire
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3. The current energy system

Methodology — buildings energy demand

Carbon Trust has a well-established address-level
database that uses a “bottom-up” approach for both
domestic and non-domestic properties. The Carbon
Trust’s address-level model enables a more accurate
-agsessment of building-level energy demand and
rovides a detailed platform for assessing
g'ecarbonisation measures and scenarios.

e created an address-level database for this
sessment by combining energy performance
ccertificate (EPC) and council data with Ordnance

Survey (OS) AddressBase 8.

For properties with no EPC record, we extrapolated
insulation statistics at the postcode level. See
Appendix VI (2).

Where possible, we supplemented this database with
council-supplied data to improve the accuracy of
energy consumption statistics.

June 2024

Sir'y Fflint
FFIintshire

COUNTY COINCIL

Sponsors: Delivery partners:

G ARUP

—

Lywodraeth Cymru —
Wyelsh Gnvemrt\“e‘:t‘ CARBON
TRUST

ﬂ Ambition
North Wales

Data input Data type Data quality

Address-level attribute data
(property type, insulation,
construction age, heating fuel
etc.)

Outline polygons for buildings
(GIS mapping)

Gas and electricity
consumption data

Domestic heat and electricity
demand profiles

Non-domestic heat, electricity
and cooling profiles

Domestic & non-domestic
EPC, display energy
certificates (DEC)T07

OS AddressBase PlusT™#8

Council-supplied data

Profiling tool
commissioned by NGED
and developed

by Hildebrand™?

CIBSE non-

domestic electricity and
gas benchmarks™° and
Arup’s normalised
profiles

Table 3.0.1: Baseline data sources (buildings)

Primary

Primary

Primary

Secondary

Secondary

Approximately 60% of
building stock covered.
Attributes extrapolated to
remaining buildings based on
closest neighbours.

Last updated April 2023.

Quality assured by GeoPlace
and contains the most
extensive and accurate
information available.

Last updated April 2023.

Council-owned stock only.

Uses data from approximately
10,000 smart meters from
across the UK categorised by
archetype to estimate average
electricity and heat demand
profiles.

Building profiles used have
been tested against other
buildings of the same type.
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3. The current energy system

Methodology — buildings energy demand

We categorised all domestic and non-domestic
properties into a numbered list of archetypes based on
the following parameters:

* Property type and built form (e.g. Detached
house, top floor flat)

» Construction age (before/after 1930)

* Level of insulation

©_ - Prevalence of building type in Wales

%n archetype is assigned the median or most common
ttributes of all properties in the archetype category.
d».g. the median attributes for archetype 1 are cavity
Hmall (filled); insulated loft; uninsulated solid floor;
38kWh/m? electricity demand; and 114kWh/m? annual
heat demand.

ni

Data validation

We generated building profiles at the archetype level
and aggregated to Local Authority area to compare the
annual consumption with DESNZ’s sub-national
energy consumption statisticsTe®,

Differences are expected between this dataset and this
approach due to the difference in scope, boundary,
technology efficiencies, occupancy and consumer
behaviour. The DESNZ’s sub-national statistics™ are
therefore used to sense check our results and scale the

June 2024

fuel consumption where the difference is high
Consumption taken from DESNZ’s statistics™ is 13%
lower per domestic address than the bottom-up
generated profiles for electricity. One possible reason
for the difference is occupancy — the bottom-up
method assumes all properties are occupied, which is
important for sizing a 2050 electricity network.

For non-domestic consumption, one limitation of the
archetype approach is that it does not capture the range
of ways floor area can be used in each archetype. See
Appendix VIII for a detailed list of energy
benchmarks.

Domestic electricity demand difference -13%
Domestic heat demand difference* -16%
Non-domestic electricity demand difference 80%
Non-domestic heat demand difference 89%
Un-occupancy (Census 2021)T11 5%
% non-domestic properties with no archetype 56%

Table 3.0.2: Demand differences between sub-national
energy consumption statistics and building profiles.
*Sub-national statistics reports gas consumption which
was used as a proxy for heat demand
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Detached - after 1930 - medium/high efficiency
Detached - low efficiency

Terrace - medium efficiency

Terrace - before 1930 - low efficiency
Semi-detached - after 1930 - low efficiency
Semi-detached - after 1930 - high efficiency
Semi-detached - before 1930 - low efficiency
Semi-detached - before 1930 - high efficiency
Flat (any floor) - high efficiency

Top floor flat - low efficiency

Bottom floor flat - low efficiency

Office

Retail

Hotel/Hostel

Leisure/Sports Facility

Schools, nurseries And Seasonal Public Buildings
Museums/Gallery/Library/Theatre/Hall

Health Centre/Clinic

Care Home

Emergency Services, Local Gov Services, Law, Military
Hospital

Warehouse

Restaurant/Bar/Café

Religious building

Transport Hub/Station

University Campus

27 Other non-domestic

Table 3.0.3: Summary of building archetypes used

© 0 ~NOoO ol WN -

NN NONNNNEERERERRRERRR R
O U1E WNPEPO®®O®MNO®UB»WNRO
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3. The current energy system

Methodology — transport energy demand

Here we explain the approach taken to
assess the transport demand baseline. The
outputs of this baselining are regional
mileage demand maps and the transport
~vplues in the baseline Sankey diagrams per

gcal authority.

Ve used data from Transport for Wales
fW) transport models™?2 to estimate
nual road mileage data between different
Norts of a local area. TfW’s data provided
the number of trips between two different
‘travel zones’ (defined by TfW) on an
average day according to vehicle type. In
this data, a trip is defined by the transport
zone where a vehicle's journey starts and
the transport zone where it
ends; therefore vehicles which
pass through a transport zone without
stopping are not counted. We estimated the
route distance to be 130% longer than the
distance between each area’s centre point.
This ‘route indirectness’ factor was based
on Arup work from a previous local area
energy plan in Wales. We then scaled up
that daily mileage value to an annual
mileage value.

June 2024

We then geospatially mapped these annual
mileage values from the TfW travel zones
to substation zones. We summed over
vehicle types to produce the map shown on
the right in Figure 3.0.2.

We also estimated the energy consumption
in KWh associated with these mileage
values using vehicle type-specific
kWh/mile factors, derived from external
sources of miles per gallon provided in
Table XX: baseline data sources
(transport). The sum of this over a local
authority resulted in the transport demand
value for the baseline.

Exclusions

Note that trips by rail are not included. Rail
is considered a national asset.
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Vehicle miles
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Figure 3.0.2. Estimated annual mileage (million miles / year) for all vehicles in
Flintshire by substation zone (2019)
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3. The current energy system

Methodology — transport energy demand

Data validation

We compared our baseline results against two
datasets: our mileage values were compared against
the Department for Transport (DfT) road traffic
statistics™3, and the energy consumption values were
compared against the DESNZ sub-national road
Aransport fuel consumption statistics™4.

She mileage comparison is on the right, which
coompares total mileage of all vehicles. We found our
(®stimates to be broadly consistent with the DfT dataset
= in some cases above and in some cases below,
@eaning the differences are likely due to differing
evels of route directness in different local authorities.

The TfW dataset was used for our analysis because it
was prepared on a zonal basis for each Local
Authority, which provided more detail compared to
the DfT road traffic statistics which were prepared by
Local Authority area.

Please see the energy consumption comparison on the
next page.

June 2024
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3. The current energy system

Methodology — transport energy demand

The energy consumption comparison is on the right,
showing the total energy consumption as estimated by
our method and by the DESNZ sub-national fuel
consumption statistics™4. Our estimates were found to
-bp very consistent with the DESNZ dataset.

&apping of local electric vehicle charge points

ithe baseline maps, we mapped local charge points
cording to the postcodes supplied in the National
¢dhargepoint Registry™® and, where provided, local
$Buthority records. For Flintshire’s baseline, we used
information from the National Chargepoint Registry™>
so that it was consistent with data sources used across
Wales for reporting and have specified any differences
in the following sections where they apply. It was
decided that any data provided by Flintshire County
Council wasn't included in Figure 3.0.4 because it is
not clear if (or how many) chargers are duplicated
with the mapped National Chargepoint Registry™®
data.

Exclusions

Note that trips by rail and therefore energy demand
from rail transport is not in scope and excluded from
the energy baseline. Rail is considered a national asset.
Journeys made by off-road vehicles are also excluded.

June 2024
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Figure 3.0.4: Annual transport energy consumption; our analysis based on TfW data compared to DESNZ sub-
national fuel consumption statistics
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Methodology — transport energy demand

Demand tables North Wales Transport Model (NWTM) ™12 Primary Total number of trips between zones for a
typical 24-hour period only. Trip distances not
available

Miles per gallon values for Env0103: Average new car fuel consumption: Great Britain. Secondary “Obtained under consistent, carefully

—tars and LGVs Assumes average age of 10 years for cars and 9.3 years for controlled laboratory conditions and do not
c T16 »

o LGVsTie, reflect external factors

Q

(D Miles per gallon values for Env0104: Average heavy goods vehicle fuel consumption: Great  Secondary “Obtained under consistent, carefully

S HGVs Britain. Assumes average age of 11 years™’, controlled laboratory conditions and do not
8 reflect external factors”

Miles per gallon values for Transport for London press release (2014) ™8 Secondary Does not differentiate between diesel and

buses petrol. Data source is a press release based on

London buses; not UK-wide dataset. The miles
per gallon value may differ significantly
between driving in London and driving in less
urban parts of Wales.

Number of diesel vehicles Vehicle licensing statistics data tables (veh0105) ° Secondary All non-diesel vehicles assumed to be petrol
and total number of vehicles

Postcodes of charge points National Chargepoint Registry (NCR) ™% Primary Relies on updates by contributors

Table 3.0.4: Baseline data sources (transport)

June 2024 25



3. The current energy system

Methodology — industry energy demand

We identified industrial demands in each Local
Authority using the large point sources
database from the National Atmospheric
Emissions Inventory (NAEI)™0, This includes
-spatial coordinates for each point source that
@uld be used to locate industrial sites.

She NAEI database also contains information
n the emissions generated by each site. For
is baseline analysis, we only considered
csrbon dioxide emissions.

To estimate the energy from emissions at each
industrial site, we divided emissions by the
appropriate carbon emissions factor !

We sent industry stakeholders an RFI to obtain
primary data for the site’s annual electricity and
gas consumption, to validate calculated
industrial energy demands.

Where industrial organisations with large
energy demands in Flintshire did not respond to
this information request, we used the NAEI
emissions to provide a proxy for the energy
used by the site. When calculating energy
demand, we only considered carbon emissions
in the conversion from carbon emissions to
energy demand.

June 2024

Data validation

There was no information on the industrial sites

at other sources for cross-referencing.
Exclusions

We omitted national assets connected to the
transmission network, as well as assets that did
not have any available data.
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Data input Data type Data quality

Point source NAEI, 202070  Primary

data

Table 3.0.5: Baseline data sources (industry)

Only carbon
emissions
were
considered.
Other
emission types
were
excluded.
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3. The current energy system

Methodology — local energy generation

We mapped generators identified in the renewable
energy planning database (REPD) 22 to modelling
zones in geographic information systems (GIS) using
address or postcode.

Data validation

We cross-checked data against the energy generation
-+ Wales (EGW)T22 2021 report to capture any
g_perational generators that were not captured in
aenewable energy planning database (REPD22 or
(BPEN’s embedded capacity registers (ECRY™N24 This
—Was the latest report available at the time of
Bveloping the baseline.

As the EGW dataset™ includes ground-mounted
generators connected to the transmission network, we
cross-checked any additional generators identified in
EGW against the transmission embedded capacity
register (TEC)T2 to ensure only generators connected
to the distribution network were captured.

Exclusions

Offshore wind generators were not captured.
Generators with capacities exceeding L00MW were
not captured. Generators that did not include an
electricity capacity or postcode/address were not
included.

June 2024
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Data input Data type Data quality

Installed renewable electricity
capacity (MWe) for ground-
mounted solar PV,
commercial rooftop solar PV,
onshore wind, hydropower,
biomass, anaerobic digestion,
landfill gas, sewage gas,
energy from waste, natural
gas, oil.

Thermal generator installed
capacity (MWth)

Domestic rooftop solar PV

REPD (January Primary
2023)122

ECR (April

2023)TN24

EGW (2021)723
Council-supplied

data (where

available)

EGW (2021)T2 Secondary

EGW (2021)72 Secondary
Council-supplied
data (where

available)

Distribution-connected generators only.

REPD: Renewable generators greater than
150kW*, UK wide, updated quarterly.

ECRs: Generators or storage greater than or
equal to LMW, DNO supply area, updated
monthly.

EGW: Generators connected to distribution or
transmission network, Wales-wide, updated
annually.

Generators listed by outward code (first half of
postcode) as no full postcode available.

Rooftop solar PV data was compiled using
feed-in-tariff registers and other micro-
generator databases.

Generators listed by outward code as no full
postcode available.

*the minimum threshold for installed capacity was IMW until 2021, at which point it was lowered to 150kW. This means that
projects below 1MW that were going through the planning system before 2021 may not be represented in the REPD.

Table 3.0.6: Baseline data sources (local energy generation)
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3. The current energy system

Methodology — Greenhouse gas (GHG) emissions

Generation-based emission factors are factors

that measure greenhouse gas (GHG) emissions (in
CO, equivalent) per unit of electricity generated.
These were used in this analysis by multiplying the
-fyel feedstock for each technology in the scope of
@odelling, with the relevant emission factor.

QHG emission factors and their relevant sources are
resented in Table 3.0.7. Each emission factor is a
023 estimation except for electricity, where a

deyojection was used to reflect grid decarbonisation.

Exclusions

Emissions associated with the extraction,
transportation and distribution of the fuel sources are
not considered. Lifecycle emissions of generation
facilities are also excluded. Renewable

energy generators that generate electricity with

no intermediary (e.g. solar PV, wind etc.)

are modelled as having no associated GHG emissions

June 2024

Biomass

Coal

Diesel

Electricity grid

Landfill gas
Natural gas

Oil/LPG

Organic matter

Petrol

Sewage gas

Waste incineration

0.0119

0.3226

0.2391

0.045

0.0002

0.1843

0.2413

0.0002

0.2217

0.0002

0.34

kgCO,e/kWh

kgCO,e/kWh

kgCO,e/kWh

kgCO,e/kWh

kgCO,e/kWh
kgCO,e/kWh
kgCO,e/kWh

kgCO,e/kWh
kgCO,e/kWh

kgCO,e/kWh

kgCO,e/kWh
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DESNZ, 2023 (Average of 4 biomass fuels: wood logs,
wood chips, wood pellets, grass/straw) 2
DESNZ, 2023 (Coal - Industrial, Gross CV)T2

DESNZ, 2023 (Liquid fuels - Diesel (average biofuel blend),
Gross CV)T1

National Grid FES 2023 (averaged scenario, without
BECCS). Also includes projection to 2050. 726

DESNZ, 2023 (Biogas - Landfill gas)™?
DESNZ, 2023 (Gaseous fuels - natural gas, Gross CV)T21
DESNZ, 2023 (Average of LPG and Fuel Qil, Gross CV)T2

DESNZ, 2023 (Biogas - Biogas)™!

DESNZ, 2023 (Liquid fuels - Petrol (average biofuel blend),
Gross CV)T2

DESNZ, 2023 (Biogas - Biogas)™

Tolvik, 2021 726

Table 3.0.7: Baseline emission factors (local energy generation)
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3. The current energy system

Analysis - local context

Flintshire, located in the northeast corner of
Wales, serves as a key gateway to North Wales
from Northwest England. It stands out with a
robust industrial sector, notably in advanced
manufacturing, setting it apart from other areas
=m Wales and the UK. The region is recognised
ationally for its employment opportunities and

Qconomic significance in Wales, with broader
%nportance to the Northwest sub-region.

Qiverse towns, villages, employment parks, and

@Acturesque landscapes define Flintshire. Its
unique blend of culture and language is evident
across various regions. While two-thirds of its
population resides near the border, the rest of the
county remains rural, hosting diverse landscapes
and habitats.

The county's rich heritage, including
conservation areas and listed buildings,
contributes to its appeal. The natural and built
environment serves as a primary asset, pivotal
for conservation efforts, attracting investments,
promoting tourism, and ensuring sustainability
for residents and businesses.

Most of Flintshire's population resides in the east
and along the coast, forming key towns like
Buckley, Flint, Holywell, Saltney, and Mold.
The Deeside area, particularly the Deeside
Industrial Park, acts as a growth hub and a major

June 2024

economic driver, housing key employers such as
Airbus UK and Toyota. Flintshire plays a pivotal
role in the regional economy, contributing high-
value manufacturing employment and
demonstrating a positive economic outlook
despite global challenges.

Flintshire has excellent transport links to the rest
of North Wales and Northwestern England being
at the intersection of the A55 and A494.
Improving rail links through the North Wales
Metro programme is increasing sustainable
travel options in the region, with new or
improved stations at Greenfield, Shotton and
Deeside and enhanced rail frequency along the
line.

Flintshire has a strong base in renewable energy
production, hosting the largest solar park in the
UK. This and other solar farms support some of
the vast industrial energy demand in the region.
Future developments in renewables will focus on
solar PV due to the local constraints on wind
energy from flight paths and the Clwydian range
and Dee Valley area of outstanding natural
beauty (AONB).

Climate change poses various risks, including
flooding along the Dee Estuary and River Dee,
impacting landscapes, habitats, and community
well-being
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Figure 3.1.0: Map showing the boundary of Flintshire
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3. The current energy system

Analysis — socio-economic context

A household is regarded as
being in fuel poverty if they
are unable to keep their
home warm at a reasonable
cost. In Wales, this is
measured as any household
+hpt would have to spent
ore than 10% of their
ancome on maintaining a
@tisfactory heating regime.
? 2021, 9% of households
o Flintshire were identified
to be in fuel poverty in
comparison to 14% of
households across Wales™’.
Across Wales, households
living in the private-rented
sector were more likely to
be fuel poor compared to
owner-occupiers or those in
social housing. These
figures are expected to
increase to around 45% in
2022727, largely driven by

the impacts of the pandemic.

June 2024

West Kirby

sstatyn

digh

Ruthin

Fuel Poverty (%
households in fuel poverty)

0-10

Bebington

Ellesm
Por

Mold  Buckley

Figure 3.1.1: Fuel poverty in
Flintshire in 2019. Data on
fuel poverty is only available
at the Local Authority level.
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The Welsh Index of
Multiple Deprivation
2019 (WIMD) is the
official measure of
deprivation in small
areas in Wales. It is a
relative measure of
concentrations of
deprivation at the small
area level. Deprivation
refers to wider
problems caused by a
lack of resources and
opportunities. The most
deprived small area in
Flintshire in WIMD
2019 was Shotton and
Garden City 2.

righ

Ruthin

Deprivation group

Figure 3.1.2: Index of Multiple
. 10% most deprived  Deprivation by LSOA in Flintshire

. in 2019
. 20% most deprived

30% most deprived
40% most deprived

50% most deprived
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3. The current energy system

Analysis — greenhouse gas (GHG) emissions by sector

The figures presented here are emissions produced by
the local energy system, as defined in Chapter 2: The
current energy system.

The emissions shown in Figure 3.1.3 include:

E‘uildings: emissions from heating and electricity use
%Om all buildings

aransport: emissions from road vehicles including cars,
Vans, lorries, and buses. Trains are not included.

F§1ergy: emissions from electricity plants fired by fossil
fuel

Industry: emissions from the large industry sites
identified from the NAEI emissions dataset

Greenhouse gas (GHG) emissions in Flintshire in 2023
were 1,187ktCO,e. GHG emissions per capita were
7.6tCO,e per capita..

The largest contributors were:
* Road vehicles (60%)

»  52% of total GHG emissions are from the use
of diesel in road vehicles

* Energy used in buildings (34%)

*  29% of total GHG emissions are from the use
of natural gas in buildings.

June 2024

Flintshire’s CO,e emissions are reducing over time.

NB: The emissions in Figures 3.1.3 and 3.1.4 exclude
emissions from waste and land use, land use change
and forestry (LULUCEF).

m Buildings m Road vehicles

m Industry m | ocal electricity generation

3%

3%

60%

34%

Figure 3.1.3: CO, emissions by sector in 2023, excluding
LULUCF
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Figure 3.1.4: CO, emissions by fuel in 2023, excluding
LULUCF

Delivery partners:

32



3. The current energy system

How to read a Sankey diagram

Sankey diagrams are a way of visualising energy
transfer from energy sources to energy demands via
energy vectors or conversion technologies.

They are read from left to right and show a snapshot of
a scenario in time e.g., 2050

Energy transfers are drawn to scale and so are helpful
-4 identify the size of each transfer and compare
Sdifferent scenarios.

@ his slide and the following, reflect the energy
aseline in Flintshire in 2023, apart from the transport
019 for ANW) and industry data (2019). Transport
¢nd industry datasets are the least likely to have
changed in terms of electrification over the years 2019
to 2023, and transport is the most likely dataset to
have changed due to COVID-19.

June 2024
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HNationaI Grid supply: 975

=Ground PV: 77 IEIectricity: 1,260
—Energy from waste: 50

—Landfill gas: 4

—Onshore wind: 6

—Sewage gas: 1

—Rooftop PVi11

BBiomass: 715 lBiomass boiler:"356
IGaS: 1,430 HGas boiler: 1,020
=Coal: 167 =Coal boiler; 116
mOil: 303 DQil boiler: 212
=Solid fuels: 53 —Solid fuel boiler: 37

Petrol/diesel: 3,620

1. Where the energy comes from 2. How the energy is being
This side represents the different converted

energy sources, including

generation technologies and

imports from the national grid

Figure 3.1.5: How to read a Sankey diagram

ﬂ Ambition
North Wales

Electricity demand: 1,210'

—Resistance heaters: 40
—Heat pumps: 15
—EV chargers: 3

Heat demand: l,SOOH

Industrial heat demand: 220m=

Transport demand: 3,620

3. Where the energy is being used
This side represents the final
demands for each energy vector:
heat demand, electricity, demand,
transport demand.
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3. The current local energy system

Analysis —annual energy flows

The baseline analysis for Flintshire provides insight into the existing energy system in 2023.

Most of the electricity within the system is supplied
by the National Grid, accounting for 77% of total
_Electricity consumed.

—Ground PV, onshore wind and energy from waste
2generated, on average, 77GWh, 6GWh and 50GWh in
—2019 respectively.

s5AImost all electricity was used to fulfil electricity
dlemand from buildings and industry (i.e. not heat or
Ptransport).

Je I 1IN N1
g|C

Heating comprises the second largest component of
energy demand, accounting for 29% of total energy
across Flintshire. Due to the moderately high
penetration of the gas network in Flintshire, most
properties (82%) have heating delivered by gas.
1,430GWh is supplied to the system to meet demand.
The remaining heat demand is met by other fuels such
as oil, biomass, coal and solid fuels.

Almost all vehicles in Flintshire have internal
combustion engines (ICEs), with relatively low uptake
of electric vehicles (EVSs).

June 2024

DNational Grid supply: 975

=Ground PV: 77

—Energy from waste: 50
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IGas: 1,430
=Coal: 167

mOil: 303
—Solid fuels: 53

Petrol/diesel: 3,620

IEIectricity: 1,260
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Electricity demand: 1,210'

—Resistance heaters: 40
—Heat pumps: 15
—EV chargers: 3

Heat demand: l,SOOH

Industrial heat demand: 220m

Transport demand: 3,620

Figure 3.1.6: baseline Sankey diagram, representing energy flows in Flintshire in GWh/year (2023)
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3. The current energy system

Analysis — buildings energy demand

Heat in buildings constituted 29% of total energy
demand in 2023 and domestic heating was responsible
for 49% of total heat demand from buildings.

In total, there were 71,236 domestic properties. 81%

of homes were semi-detached or detached.

Unoccupied homes in Flintshire accounted for 5% of

the total stock, this is below the Welsh average of
d/OTll.

%2% of homes were connected to the gas grid. This
igure was equal to the regional average for Wales™,
-9f 82%. Homes that are not connected to the gas

twork mostly use oil, and to a lesser extent LPG,
electricity or a combination for heating.

The energy efficiency of Flintshire's housing stock
varies considerably. On average, properties here
exhibit below average levels of insulation, influencing
their overall energy performance. These distinctions
are shown in the EPC ratings, with 42% of properties
achieving A-C ratings, above the Welsh average of
40%.

June 2024
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3 Terrace - medium efficiency 9 Flat - high efficiency
4 Terrace - before 1930 - low efficiency 10 Top floor flat - low efficiency
5 Semi-detached - after 1930 - low efficiency 11 Bottom floor flat - low efficiency
6 Semi-detached - after 1930 - high efficiency

Figure 3.1.7: Distribution of domestic properties by archetype
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3. The current energy system

Analysis — buildings energy demand

51% of heat demand in buildings was for non-
domestic properties in 2023.

There were a total of 4,003 non-domestic properties
with offices being the predominant type, accounting
=fdr 32% of non-domestic buildings. 26% of non-
omestic properties are used for retail.

9/ us|en

June 2024
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Figure 3.1.8: Distribution of non-domestic properties by archetype
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3. The current energy system

Analysis — monthly buildings energy demand profile

Energy demand has been presented on an annual basis
in this report, but it’s important to recognise that
demand for different sources of energy varies on a
monthly and daily basis, and this can influence how
we design a net zero local energy system to meet
demand. For example, Figure 3.1.9 shows monthly
electricity and heat demand. Heat demand is much
gher in the colder months compared to the summer
onths, and electricity demand stays relatively
%nsmtent across each month. These trends will
fluence what technologies or energy sources are best
-Syited to deploy for consistent demands and others that
~aide less predictable and similarly, what types of energy
supply might be available all the time (dispatchable)
compared to those that are not (intermittent).

June 2024
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3. The current energy system

Analysis — buildings and industrial energy demand

Electricity consumption
(GWhlyear)

0-10

8/ uogjepn

Figure 3.1.10: Electricity consumption (GWh/year) (domestic and non-domestic
properties) by substation zone across Flintshire (2023). Data is based on meter level
electricity consumption data

June 2024
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Figure 3.1.11: Major industrial loads (2015) and heat demand (2023) by substation
zone across Flintshire.
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3. The current energy system

Analysis — buildings energy efficiency

West Kirby Proportion rated A-C (%)

Prestatyn 20-40
40-60
Dyserth 60 < 80
—I Neston .
S_ 80 —-100
Q No data
1)
>
\l
(0]
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P Saitngy
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Gwersyllt

Figure 3.1.12: Proportion of domestic homes by EPC rating in Flintshire by LSOA.
(2023)
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Figure 3.1.13: Energy efficiency of domestic properties across Denbighshire, rated
EPC A-C and EPC D and below (2023)
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3. The current energy system

Analysis —transport energy demand

In 2023, transport Flintshire contributed 710 ktCO,e to
the total emissions, accounting for 60% of the overall
emissions. The primary sources of these emissions
stem from private car usage and HGVs, highlighting
-the need for sustainable transportation solutions.

&Hntshire’s proximity to major transportation corridors
Shakes it an attractive hub for businesses in these
ctors. This has a significant impact on local
ployment, fostering economic growth and job
cepportunities.

Flintshire's transport landscape varies significantly,
influenced by its combination of larger towns along
the coast and main roads, and rural areas. More rural
regions in the west of the local authority see a reliance
on private vehicles due to limited public transport
options, longer travel distances to essential services,
and the practical necessity of cars. In contrast, more
densely populated areas such as Mold, Flint or
Deeside feature more robust public transport
networks, with residents having the option of buses,
cycle networks and trains for daily commuting.

HGVs are the main source of transport emissions
accounting for over 60% despite only accounting for
29% of mileage due to their higher emissions intensity
(gCO2e/km).

June 2024

In Flintshire, 0.23% of vehicles are electric or
hybrid™?, slightly behind the Wales-wide average

of 0.26%740 Flintshire displays a distinctive pattern of
car ownership when compared to the national average.
83% of households in the area own cars, with an
average of 1.3 cars per household, which is above the
national average™!.

According to the National Chargepoint Registry, there
53 EV charge points in Flintshire in May 202371 .
These points are distributed in areas with high EV
concentration and along major transportation routes to
facilitate convenient charging for residents and
visitors.

Flintshire County Council has invested in enhancing
public transport infrastructure, including the trial of
electric buses; improvements to the North Wales
metro; development of cycleways; and park and ride
schemes aiming to offer residents efficient and
sustainable commuting alternatives, reducing reliance
on private vehicles.
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Figure 3.1.14: Total mileage (million miles / year) by
vehicle type (2019)
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Analysis —transport energy demand
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Figure 3.1.15: Public EV chargepoints registered on the National Chargepoint Figure 3.1.16: transport energy consumption (combined total across cars, light goods
Registry™6 across Flintshire (date extracted: May 2023) vehicles (LGV) and heavy goods vehicles (HGV) by LSOA (2019)

Gwersyllt
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3. The current energy system

Analysis —industrial energy demand

The industrial landscape in Flintshire is a
pivotal component of its economic framework,
encompassing a diverse range of sectors and
activities.

=Ehmissions from industrial activities significantly
ntribute to Flintshire's carbon footprint,
Qtalling 40 ktCO,e in 202374, Detailed
alysis and data on emissions from industries
&ge integral to understanding the environmental
N§pact and sustainability challenges posed by
this sector.

Flintshire hosts a diverse array of industries that
play a fundamental role in its economic vitality.
These industries encompass manufacturing,
technology, agriculture, and services, each
contributing uniquely to the region's economic
fabric. The nature of industrial sites in Flintshire
varies, with a mix of fragmented sites and
industrial clusters.

Across Flintshire, several key industrial sites
serve as economic anchors and employment
hubs. These sites are strategically located and
encompass various sectors, including paper,
printing and publishing; chemicals; food and
drink; and vehicles. Highlighting these
industrial centres provides insight into their
significance in driving local economic growth

June 2024
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3.1.17.
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Figure 3.1.17: Major industrial loads (2019) and heat demand (2023) by
substation zone across Flintshire. The data is based on meter level gas
consumption (MWh/year)

Minor Power Producers.
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3. The current energy system

Analysis — electricity generation in 2023

Currently, Flintshire has the potential to generate a
total of 172MW electricity annually. This electricity
generation capacity plays a pivotal role in meeting the
energy demands of the region's residents, businesses,
and industries. Assets over L00MW are not in scope of
this LAEP because these are considered national
assets.

nshore wind power: is a prominent renewable energy
urce harnessed within Flintshire. The region boasts a
tal 1.8BMW of electricity generated annually from
wind turbines. Wind energy continues to grow as a
geliable and sustainable power source, contributing
cé'?gnificantly to reducing carbon emissions. Given local
flight zones and areas of outstanding natural beauty,
growth of onshore wind within Flintshire is limited.

Solar power: also plays a vital role in the local energy
mix. Flintshire harnesses 91.6MW electricity annually
from solar panels on rooftops and dedicated solar
farms. Solar PV is employed widely in industrial areas
for direct use, and this is expected to expand
significantly.

In addition to wind and solar, Flintshire utilises various
other renewable generation sources, including biomass,
energy from waste and biogas facilities. These sources
further diversify the energy mix, ensuring reliability

June 2024
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and sustainability. To manage increases in renewables
and alleviate issues associated with intermittency,
several grid-scale battery projects are planned within
industrial zones.

In addition to these renewable sources of generation
Flintshire generates 35.5MW electricity from non-
renewable sources, including gas, and oil. It is
anticipated that fossil fuel energy generation will
continue to grow as it is a key, cheap resource within
industrial zones at the moment.

While Flintshire is a significant contributor to its
electricity needs through local generation, it also
imports a portion of its electricity to meet the overall
demand, totalling 975GWh in 2023. This import
ensures a reliable and continuous supply of power.

See overleaf for a map of existing electricity
generation in Flintshire.
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3. The current energy system

Analysis — electricity generation (ground-mounted)

Rooftop solar PV

As of 2023, there was a total of 11.6MW of rooftop

solar PV capacity across Flintshire, roughly

equivalent 4% of buildings (if we estimate that
E'there are 75,200 buildings and rooftop solar PV
Qsystems are on average, 4kWp).

S:—)This map shows where these systems are located.
S Across Flintshire, the density of rooftop solar PV
oober substation is roughly consistent, with an
Paverage of 2.5-4.0MW connected at each
substation. There is a slightly lower capacity in the
areas around Flint, Greenfield and Broughton.
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Figure 3.1.18: Local energy generators. Data is based on Energy Generation Wales

(2019) and Renewable Energy Generation Database (2019)

a4



Sponsors: Delivery partners:
e

\/‘ff[{ ARUP
M SiryFlint | -0 =

. . Jwnctoath Lymi CARBON

(I(:I!I!"If\‘;t(§b"|re Welsh Government TRUST

| - @

3. The current energy system ‘\>mmm

Analysis — electricity distribution network

Generation and demand headroom in a Local Authority's
electricity distribution network refers to the remaining
primary substation capacity at the time of peak
generation or demand, crucial for maintaining a stable
and reliable power supply to meet the community's
needs.

Presently, Flintshire faces challenges due to existing
rid limitations, which often lead to delays in new
nnections and substantial associated expenses. These
dpnstraints impact the ability to develop new energy
ources and infrastructure, highlighting the need for grid
Q@pgrades and enhancements.

o illustrate, the maps in Figures 3.1.19 and 3.1.20
show demand and generation headroom at primary
substations in Flintshire. Note that substation and LSAO
boundaries do not typically align, and the headroom has
been distributed proportionally among LSOAs by area

Buckley

Demand headroom varies across the region significantly
with greater room towards the east of the local authority

Demand headroom Generation headroom

just outside the heavily industrialised areas. (MW) S (MW)
Generation headroom is minimal across most of the 0 46 0 46
county, with some slightly higher capacity in the
northwest. 0-2 6-8 0-2 6-8
2-4 . >8 2-4 >8
Figure 3.1.19: Electricity demand headroom Figure 3.1.20: Electricity generation headroom
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3. The current energy system
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Analysis — Off-gas grid buildings (domestic only) shows extent of gas distribution network
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Figure 3.1.21: % of properties that are not connected to the gas
distribution network across Flintshire (2023)

18% of properties are not connected to the gas network. This is most
prominent in the west and northwest of Flintshire.
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Figure 3.1.22: Main heating type of domestic buildings that are not
connected to the gas distribution network across Flintshire (2023)

11% of properties use oil or LPG for heating. There are a small
proportion of homes that use direct electric heating (2%).
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4. The future energy system
Methodology overview

This section is structured as follows:
Scenario analysis

This section presents an overview of the future energy
scenarios chosen and how they were agreed with
Et?akeholders. It describes our scenario modelling
Ghethodology, including data sources and assumptions
d the criteria used to optimise each future energy
enario. We then discuss the key findings from
g@genario analysis in more detail, exploring the energy
G stem components that constitute each proposed
future energy system and what similarities and
differences there are between scenarios, and the
impact this has on network infrastructure requirements
and energy needs.

Deployment modelling

Scenario analysis highlighted energy system
components that played a role in all future energy
scenarios and could therefore be defined as “low-
regret, near-term” energy system components to focus
on for deployment. We created a deployment model to
understand the deployment profiles for these
components, accounting for broader local and regional
strategic objectives and national targets that had been
discussed in stakeholder workshops. This is described
in more detail in this section and in Appendix X. The
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outputs helped define the scale of change required to
achieve net zero energy system, and to set a level of
ambition from which the action plan could be based.
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rChapter 4: Future energy system A

Scenario analysis

» We defined modelling parameters such as the
maximum amount of solar and wind which
can be installed in Flintshire.

» We modelled four future energy scenarios
scenarios and explored the most cost- and
carbon- effective mix of technologies to
generate energy to meet future demand.

» We compared the results to identify low-
regret energy system components to consider
as high priorities for near-term action.

Deployment modelling I

» We modelled the rate of deployment for low-
regret energy system components, helping us
understand by how much we need to ramp up
adoption of different technologies over time.

» We estimated the wide benefits of each
scenario, looking at the impact of GHG
emissions, air quality and employment in the
local area.

v

Chapter 5: Action planning




4. The future energy system
Scenario analysis

Methodology - overview

The process of creating scenarios involves considering
different versions of possible futures. Some of these
may seem unlikely or even surprising, yet they could
still be possible. Other scenarios explore the possible
outcomes of choices the world already appears to be
making. By exploring multiple scenarios, we can
reveal patternsin supply trends, energy sources and
newable technologies that play a part in multiple
@nergy futures and use this to inform the Flintshire’s
Shvestment decisions and prioritisation when planning
r the energy transition.

CBcenario analysis is used to explore how different
sumptions about the future can impact how a

particular desired outcome is achieved. The future for
Flintshire County Council’s local energy system
consists of many different dependencies, making it
challenging to predict how it might look in the future.
Therefore, we used scenarios to explore how different
potential energy futures might influence how a net
zero local energy system is achieved. It’s important to
note that at this stage of LAEP we are not trying to
define a preferred future energy system but evaluating
a range of potential future energy systems. This
identifies certain technologies or demand reduction
interventions that are prevalent in multiple energy
futures, and those that only appear in one or two,
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helping us to determine the uncertainty and risk
associated with deploying certain technologies or
interventions to make informed decisions on a
suitable, credible approach to achieving a net zero
energy system.

This analysis was presented to stakeholders to support
a decision about what energy propositions Flintshire
might focus on as “low-regret, near-term energy
propositions” and those that have a higher risk and
uncertainty associated with them based on the
modelling results. This information was then taken
forwards for further consideration alongside broader
plan objectives and local and regional strategic
priorities to inform Flintshire’s routemap and Action
Plan.

As part of this analysis, we also tested different
sensitivities to understand the impact of uncertainty
and certain modelling parameters on the scenario
outcomes. The findings are reported in the following
section.

What future energy scenarios were chosen?

Using the outcomes of Workshop 2 (Strategic options
and priorities workshop), future energy scenarios and
their associated assumptions were agreed with the
primary stakeholders, ANW representatives and the
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LAEP technical advisor. To allow for the comparison
of results at the national and regional levels, two of the
five scenarios were chosen to be tested across all
Welsh Local Authorities, and two scenarios were
chosen to be tested in all Local Authorities within the
region. See Figure 4.0.0 for a description of each
scenario and its scope. The final scenario was agreed
by Flintshire County Council and was informed by
Flintshire County Council’s existing principles,
strategic objectives and energy priorities.

49



Sponsors: Delivery partners:

77 ARUP
r P % —_—

Siry Fflint | ;27— —

Flinishire | 5w CARBON
Gogledd Cymru 0
4. The future energy system >mmm

Scenario analysis

Methodology - overview

» A scenario for comparison which considers committed activities, and assumes that current and consulted upon policy goes forward and
remains consistent.

* This scenario provides a cost counterfactual.
» There is no decarbonisation target for this scenario, and we do not use it in optimisation modelling.

Do nothing

» Uses the lowest cost and carbon combination of technologies to meet Wales’ 2050 net zero target.
» Assumes a moderate level of energy demand reduction across the system.

» Model is allowed to import and export to the electricity grid, this assumes that the electricity grid is decarbonised and reinforced to allow for
the demands, likely to be a combination of offshore wind, hydrogen CCGT, grid-level battery storage, nuclear (these are considered as
national assets and outside the scope of the LAEP).

National net
Zero

» Considers the lowest future energy demand across different sectors.

» Explores the impact of energy-reducing initiatives (home fabric improvements) and uptake of active travel and public transport use.
» Model finds the lowest cost and carbon combination of technologies to meet predicted future energy demand.

* Import and export of electricity as National Net Zero

Low demand

_ » Considers the highest future energy demand across sectors.
High demand « Model finds the lowest cost and carbon combination of technologies to meet predicted future energy demand.
» Import and export of electricity as National Net Zero

» Considers the highest plausible future energy demand across sectors.

» Uses a cost- and carbon-optimal range of technologies to meet predicted future energy demand.
High Hydrogen » Explores hydrogen as a possibility within high temperature industrial processes.

» Considers hydrogen for heavy goods vehicles.

» Explores the possibility and impact of hydrogen generation and imports.

Figure 4.0.0: Summary of future energy scenarios
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4. The future energy system
Scenario analysis

Methodology — modelling parameters

We developed a set of modelling parameters that
describe certain characteristics of the future local
energy system and how different factors could affect it
in the future in each scenario. We set parameters for:

Technologies considered: we identified a list of viable
technologies for the model to consider in the
timised future energy scenarios. These technologies
were reviewed by primary stakeholders to ensure that
ey accurately reflected technologies the local area
re likely to consider in the future based on the
Jolitical context. For each technology, we collected
&ey information defining costs, deployment
Fahd relationships with other technologies.

Capital and operational costs: we considered costs
associated with capital and the operation of the asset
over its lifetime as the main parameter for the model
to optimise.

Emission factors: emissions factors associated with the
operation of the asset over its lifetime were given a
weighted cost and considered as part of the
optimisation.

We translated the assumptions associated with each
future energy scenario into Calliope™?, an open-

source, linear programming tool which was used to
solve for the most cost- and carbon-effective future

June 2024

energy system in each scenario.

The methodology used to define these parameters is
described in the following section.

Future energy demand profiles: we estimated future
energy demand profiles by applying the assumptions
made about how energy demand for different energy
resources might change in each scenario. See the
following pages for more details.

Maximum and minimum capacities for renewable
technologies: we used maximum theoretical capacities
to make sure the optimisation of supply reflected real-
world constraints such as available land. Where there
was a project pipeline and/or installed capacity, these
were assumed to be built as a minimum capacity.

Geographic boundary: the geographic boundary
specified what future energy demand should be
included in any given future energy scenario. With
each substation being used as the locational points for
the model to solve.

Time: we modelled the future local energy system by
building an annual profile divided into 8,760 hourly
periods. We ran models using 1-hr, 3-hr or 24-hr time
periods, to better understand the sensitivities of the
results on the time resolution chosen. Where the
model was large (i.e. has a lot of substations), we
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could not always run an hourly model, but over the
150 model runs undertaken on this project we are
confident of the impact of the timestep on the model
outputs.

Delivery partners:
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4. The future energy system
Scenario analysis

Methodology — optimisation

Once the modelling parameters had been set, we then
used the Calliope model to optimise the future supply
profiles using the “objective functions” of cost and
carbon emissions. This instructs the Calliope model to
-sgarch for the future supply profile that minimises cost
nd carbon emissions across the hypothetical year of

glipply and consumption in 2050 for each scenario.
ahe results give the scale of each of the technologies
=that are chosen in the most cost and carbon effective
@tential future.

We reviewed the scenarios alongside primary
stakeholders and, in some cases, the assumptions were
updated based on local preferences. The main
adjustments requested were to the maximum
theoretical capacities for renewable energy generation,
which is discussed in more detail in later sections.

June 2024
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Figure 4.0.1: Optimisation modelling input data and desired outputs
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Scenario analysis

Methodology - technologies considered

The scope of technologies included in the energy in 2050 depending on the source consulted. For Technologv dat ¢
system model are broadly categorised as supply, quality assurance purposes, sources of costs and cchnofogy data parameters
demand, conversion, transmission, storage. details of any data transformations taken to normalise Technology costs

Figure 4.0.2 overleaf shows the technologies and all units were stored alongside their values in the * Capex (£/kW capacity)

carriers (energy vectors) that were modelled for database. * Opex (£/kWh output)
Flintshire’s LAEP.

-Hpr each technology we collected key information Technology emissions

g_efining ¢ OStS'_ GHG emissions, deployment * Operational carbon emissions (tCO,e/kWh)
eand relationships with other technologies. The

Bey parameters collected are summarised in

ZFable 4.0.0 (see Appendix X for more details). Technology fundamental parameters
longside the baseline information collated  Efficiencies where applicable (%)
on demands, existing energy assets and * Technology lifetime (years)

potential renewable locations and capacities,
this information was loaded into a

database. Automated python scripting was used to Technology constraints

handle this data and transform it into formatted * Maximum renewable energy technology
model inputs in preparation for running the model. capacity, where applicable (kW)

This approach ensuring efficiency and * Minimum renewable energy technology

consistency, and minimised opportunities for manual capacity, from baseline assessment (kW)
errors. * Minimum connection capacities between modes

There are challenges to projecting out many of the for transmission technologies
technological data parameters, and some will carry
greater confidence than others. Novel technologies, for
example, might have a wider spread of potential costs

Table 4.0.0: Technology parameters
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Scenario analysis

Methodology - technologies considered

Energy Imports: Heat generation: Energy transmission: Energy storage: Energy demands:

I EaVYhalaYatl|

(| [ Electricity import Heat pump Electricity network Battery storage Electricity demand
5\_ Hydrogen import Biomass boiler (elec) Hydrogen network Hydrogen storage Hydrogen demand
2_ Heat networks Resistance heating Heat network Heat storage Heat demand
Biomass import Electricity generation: Transport demand
-pl_ocal electricity generation: Hydrogen CCGT
Ground PV Biomass boiler (heat) Key:
Rooftop PV Technology
Onshore wind Hydrogen generation: ~ Input Output »
Canopy PV Electrolyser
Anaerobic digestion Methane reformation Electricity
Sewage gas Transport: Hydrogen
Hydroelectricity Electric car charging Heat
Energy from waste Hydrogen refuelling Biomass
Landfill gas Transport

Figure 4.0.2: Technologies included in optimisation modelling
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4. The future energy system
Scenario analysis

Methodology - future energy demand for buildings

High demand Low demand

We produced two scenarios for the buildings
sector — high and low demand. The high
demand scenario represents the most cost-
optimal route to upgrade all buildings to the
insulation associated with the current EPC C
rating. Similarly, the low demand scenario
represents a high-cost route to upgrade all
ildings to the insulation associated with the
a@urrent EPC A rating. The national net zero
Qcenario aligns with the more pragmatic high
emand scenario. The local scenario also

(Batches the high demand scenario.

o produce the scenarios, we chose packages of
retrofit measures for each of the 27 archetypes
in each scenario. The retrofits are summarised
in Table 4.0.1 for domestic buildings and in
Table 4.0.2 (overleaf) for non-domestic
buildings (see Appendix x for more detail).
Electricity and heat profiles, generated at the
archetype level, were reduced in line with
RASAP-modelled changes to building thermal
properties and aggregated to modelling zones.

The rate of installations in the near-term
considers the targets and initiatives of the Welsh
authorities, as well as the major housing
associations operating across Wales.
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Other scenarios this

Sir'y Fflint
FFIintshire

COUNTY COINCIL

National net zero, High hydrogen, High
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all buildings below EPC C with insulation
measures associated with an EPC C-rated

property.
18,300 domestic retrofits will be required.

applies to demand e e

Electricity No change from baseline 5% reduction from smart appliances
demand

Heat demand Cost-optimal fabric measures applied to upgrade All buildings below EPC A upgraded with

insulation measures associated with an
EPC A-rated property.

61,100 domestic retrofits will be required.

New development
build rate

LDP housing targets extrapolated to 2050.

19% increase in number of homes from 2023 to
2050

Average historic build rate applied to
2050.

10% increase in number of homes from
2023 to 2050

New development
energy efficiency

DOMESTIC

2025 building regulation standard

Net Zero buildings with solar PV and
battery storage

Weather profile

4 days with temperature profiles equivalent to the
'‘Beast from the East' (extreme weather event

in 2018 with -7°C lowest temp)

(Appendix VI (7))

2 days with Beast from the East
(-7°C lowest temp) temperature profiles

Interventions for
retrofit considered

See Appendix X for details on measures
Options dependent on archetype

High demand interventions, plus
additional measures. See Appendix for
more details on measure applied
Options dependent on archetype

Table 4.0.1: Assumptions for domestic buildings in each future energy scenario
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4. The future energy system
Scenario analysis

Methodology - future energy demand for buildings (continued)

To upgrade buildings to EPC C, the most cost-
effective combination of measures was selected e.g.,
prioritising loft and cavity wall insulations. Appendix
IV - VI (4-6) describes the types of retrofits and
-sgurces of retrofit costs.

gor the domestic profiles, SAP modelling was

Qonsolidated with smart meter data in the network
lanner profiling tool developed by Hildebrand which

Improves the accuracy of profiles by factoring in
versity.

New developments were also added to the 2050
energy system by projecting housing and commercial
growth in line with LDP targets for high demand, and
historic rates of growth for the low demand scenario.

New domestic and commercial growth were spatially
mapped based on the location of existing domestic and
commercial properties. Large new developments
(>500 homes) were mapped separately to their precise
substations.

Limitations

The number of insulation retrofits required is based on
the insulation in the current building stock. This
method is limited by the coverage of EPC (approx.
60% of buildings) and the archetype approach of
grouping similar buildings that may have slightly
different levels of insulation.

June 2024

EPC rating is correlated, but not representative of the
efficiency of a building. Therefore, the number of
properties receiving retrofit measures does not
necessarily correspond to the number of properties
below EPC A or EPC C.

High Demand Low Demand

National Net Zero, High hydrogen, High

Other scenarios

this applies to demand
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The model limits non-domestic archetypes to one
profile for each scenario. Energy density ranges is a
limitation for all archetypes but particularly for non-
domestic archetypes which can vary massively.

Low demand

Delivery partners:

upgrade all buildings with a rating of EPC C
and below with insulation measures
associated with EPC C-rated properties.

Electricity No change from baseline 5% reduction from smart appliances
demand
Heat demand Cost-optimal fabric measures applied to All buildings below EPC A upgraded with

insulation measures associated with EC A-
rated properties.

Employment site
allocation

2023 to 2050.

LDP employment land allocations/jobs
projection (proxy) extrapolated to 2050.

51% increase in commercial floorspace from

LDP employment land allocations/jobs
projection (proxy) extrapolated to 2050.

-20% decrease in commercial floorspace
from 2023 to 2050.

NON-DOMESTIC

Weather profile

4 days with temperature profiles equivalent
to the 'Beast from the East' (extreme weather
event in 2018 with -7°C lowest temp)

2 days with Beast from the East
(-7°C lowest temp) temperature profiles

Interventions for
retrofit

. ventilation
considered

Same as domestic, plus MEV/MVHR

Same as domestic, plus MEV/MVHR
ventilation

Table 4.0.2: Assumptions for non-domestic buildings in each future energy scenario
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4. The future energy system
Scenario analysis

Methodology — future energy demand for transport

The methodology used here closely aligns with
the baseline methodology. The key difference is
that the output was a year-long hourly demand
profile in kWh.

Like the baseline analysis, we the North Wales
Transport Model (NWTM)T2 to determine
transport demand across Flintshire. These
anodels provided the number of trips between
o different transport zones (defined by TfW)
an average day. In this data, a trip is defined
Dy the transport zone where a vehicle's journey
@arts and the transport zone where it ends.
“Therefore, vehicles which pass through a
transport zone without stopping are not counted.
We estimated the route distance to be 130%
longer than the distance between each area’s
centre point. This ‘route indirectness’ factor was
based on Arup work from a previous local area
energy plan in Wales. We then scaled up that
daily mileage value to an annual mileage value
and geospatially mapped these values to
substation zones.

To determine the proportion of vehicles that
converted to either electric or hydrogen, we
applied proportions from National Grid’s

June 2024

“Leading the Way” 2050 future energy scenario
(FES)™! percentages to the annual mileage for
the baseline. Refer to Table 4.0.3 for electric
and hydrogen vehicle percentages per vehicle

type.

Then, we applied growth factors for each
vehicle type to the baseline annual mileage data
obtained from the NWTM to account for modal
shifts. The selection of growth factors varied
based on the specific scenario considered. Table
4.0.4 presents the growth factors applied to each
scenario.

Finally, we applied a transport profile to the
annual mileage figure, resulting in an hourly
demand profile over the course of the year. This
profile was then converted into an hourly
demand in kWh using the miles per kWh values
specific to different vehicle types.
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High demand, Low .

Vehicle type

Electric | Hydrogen | Electric | Hydrogen
(mileage) | (mileage) | (mileage) | (mileage)

Cars 100% 0% 94% 6%

85% 15% 70% 30%
Vans 100% 0% 83% 17%
Heavy Goods 86% 14% 45% 55%

Vehicles

Table 4.0.3: Assumptions for vehicle fuel type in each future energy
scenario



4. The future energy system
Scenario analysis

Methodology — future energy demand for transport (continued)

o .
4 High demand National net zero, low demand,
application
‘r-ue_ls of National Grid’s FES (2022) - Leading the National Grid’s FES (2022) - Leading the Way
vehicles Way
Mileage for:
Cars — 13% decrease from Llwybr Newydd adjusted
Mileage for: by LA-specific car dependency factor. The car-
o dependency factor was developed to reflect that rural
Cars —8% increase areas may achieve less than the nationwide target while
Buses — 5% decrease urban areas may achieve more.
;I’nrjrngs;)ort HGVs: 6% increase Bus_es — Increases in proportion with the redu_ction in
demand _ car journeys, scaled by the bus share of sustainable
LGVs: 15% increase transport options and greater average bus occupancy

All the above changes are from National SR EICe! 10 CS

Grid’s FES (2022) - Falling Short HGVs - Increase by 6% (National FES)(2022) -
scenario. Leading the Way)

LGVs — Increase by 15% (National Grid’s FES (2022)
- Leading the Way)

Table 4.0.4: Assumptions for future transport energy demand in each future energy scenario
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High hydrogen

National Grid’s FES (2022) — System
Transformation

Mileage for:

Cars - <1% increase
Buses - <1% decrease
HGVs: 6% increase
LGVs: 15% increase

All the above changes are from National Grid’s
(FES) (2022) - System Transformation scenario.
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4. The future energy system
Scenario analysis

r' Sir'y Fflint
-Flintshire

COUNTY COINCIL

Methodology- future energy demand for industry

The 2020 NAEI (National Atmospheric Emission
Inventory) Point Sources database™° was used as the
primary source. The sites within this dataset were
subsequently categorised as using high-grade heat or
low-grade heat processes.

For industries using high-grade heat processes, we
identified their link to chemical processes. Where this
ata was accessible, we determined the proportion of
issions attributed to these chemical processes.
ese emissions were excluded from our calculations
3s they are deemed out of scope, and unavoidable.

cases where guantifiable data for non-process
operational emissions was made available, we
assumed that all such emissions would transition from
gas to electricity by 2050, while we assumed that
operational emissions associated with processes would
transition from gas to hydrogen by 2050 was assumed.
In cases where quantifiable data for non-process
operational emissions was not accessible, we assumed
that operational processes accounted for the entirety of
the site's emissions, resulting in a complete transition
to hydrogen.

For industries using low-grade heat, the only variation
in the methodology was the assumption that all
operational emissions (process and non-process)

June 2024

would shift from gas to electricity, rather than
hydrogen.

Accordingly, we calculated the expected consumption
of kilowatt-hours (kWh) of electricity and hydrogen
by each site in the year 2050, assuming no growth in
emissions. Note that this reflects total fuel
consumption, rather than heat or electricity demand at
the site Any efficiency improvements were offset by
considerations related to growth. This annual value
was converted into an hourly timeseries using Arup's
industrial usage profiles.

Limitations

Companies that owned the industrial sites in Flintshire
were sent an RFI, requesting the sites annual
electricity and gas consumption and expected change
in fuel consumption for 2050. This was not provided,
therefore these assumptions need verification with the
owners.
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4. The future energy system
Scenario analysis

Methodology — maximum potential capacities for renewable generation

The maximum theoretical amount

of renewable resource (onshore wind, ground-

mounted PV, and rooftop PV) was included in the

epergy model as the sum of the baseline capacity

d_-_giscussed previously in Chapter 3) and the 2050
newable resource (discussed below) for each

%chnology.

2050 renewable resource — onshore wind and
gound—mounted PV

Phe maximum available resource (upper limit of
renewable generation capacity) was calculated
using local authority-specific renewable and low
carbon energy assessments (RLCEA) and/or local
development plans (LDP). These areas are shown
in Figure 4.0.3. A full breakdown of sources and
associated shapefiles used during the mapping
exercise is presented in Appendix X.

Overlapping areas were calculated to ensure
capacities were not double-counted.

Where insufficient data was available to estimate
solar and wind resources, a Welsh-wide study
completed by Arup in 201977, which ultimately
fed into the Future Wales: the national plan
2040732, was used.

Following the mapping of available resource
areas, wind and solar capacity factors (MW/area)
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were used to estimate available capacity (MW) at
the LA- and substation-level.

2050 renewable resource — rooftop PV

Maximum available new resource for rooftop PV
capacity was estimated using roof-area at the LA-
and substation-level. Further information can be
found in Appendix X.

Pipeline projects

Pipeline projects were compiled using the
REPD™2 and ECR™N24 datasets. Where relevant,
Local Authority projects which have had planning

permission granted (not necessarily an accepted
grid connection) were included in the dataset.

We did not directly include the capacity of the
pipeline projects in the energy modelling process,
as the pipeline capacities did not influence either
the minimum or maximum capacities allowed in
the energy models. However, the pipeline projects
were included in the deployment modelling
process, discussed further in Section X.

Seasonality and daily fluctuations

To capture fluctuations in solar and wind power,
hourly resource profiles were used for wind
speed™>® and solar irradiance™®. Both profiles
were based on conditions at the centre of a local
authority. For wind speed, the hourly profile was
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based on a height of 80 metres and used the
MERRA-2 atmospheric model. For solar
irradiance, the hourly profile assumed an optimal
slope and azimuth, and used the PVGIS-
SARAH?2 radiation database.

Solar area

Solar and wind area
(Welsh wide study)

Substation
generation
headroom

(MW)

° 0-1
© ;3
® ;.
® .,
(DR

Figure 4.0.3: Areas suitable for wind and solar development
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4. The future energy system
Scenario analysis

Methodology — electricity infrastructure

The electricity distribution network was structured
into three distinct levels:

1. Grid-level: This level operated at an extra high
voltage of 132kV.

2. Primary-level: This level operated at a high voltage
of 33kV.

E‘l Consumer-level: This level operated at a low
O  Vvoltage of 11kV.

%@ transition between these levels, two types of
ansformers were used; grid transformers (located at
Hg¥id substations) and primary transformers (located at
imary substations). Figure 4.0.4 illustrates the flow
of electricity between these substations in the model.

Each modelling zone was connected to a primary
substation and grid substation, as well as a pseudo-
substation.

Primary substation

Each modelling zone was part of a primary substation
service area. The capacity of the primary substation*
was split proportionally between its modelling zones
by area. For modelling purposes, the portion of the
primary substation capacity allocated to a zone was
located at the zone centroid.
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Grid substation

To facilitate grid import, each zone was connected to a
grid substation, either directly or via other primary
substations, via the following:

1. We plotted the locations of grid substations. For
each primary substation service area which had a
grid substation physically located within it, each
constituent zone was allocated a grid substation in
the model.

2. Modelling zones were interconnected with other
zones that shared the same grid substation.

3. Finally, any zone not yet connected to a grid
substation directly was linked to the closest
connected zone, based on the Pythagorean
distance between their centroids.

Pseudo-substation

We assigned each modelling zone an additional
pseudo-substation, a theoretical primary substation
with unlimited capacity. In conjunction with costs per
kW (rules of thumb provided by the DNOs; real-world
costs are likely to differ depending on the network),
this enabled capacity expansion (with associated cost
considerations) when required.
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Figure 4.0.4: Modelled electricity flow for each
zone




4. The future energy system
Scenario analysis

Methodology — gas infrastructure

We assumed that in all future energy scenarios for 2050, there
is no longer a demand for gas, coal and other fossil fuels, as
this demand has been replaced by renewable forms of energy.
as blending was also excluded because we modelled the
2050 scenario, and we assumed the network will be fully
drogen at this point.

lydrogen demand is modelled at the same level of granularity
=8 other supply technologies and therefore “modelling zones™
gign to the substation zones used to model electricity
Nofrastructure and supply.

We set assumptions about future hydrogen demand (for
combustion) which has been described in earlier sections.
There is a high level of uncertainty around where hydrogen
will be produced and how it will be supplied in 2050, and as a
result, is left undefined in the future energy scenarios. This
means that any hydrogen demand can be met by hydrogen
from electrolysis within the system or from a “hydrogen
import” which could be blue or green hydrogen either within
or external from the LA using the existing gas network.

We calculated the conversion of the baseline gas flow rates
into hydrogen capacity.

We then established modelling zones by mapping PRI nodes
with specific zones, allowing for the allocation of import and
export activities based on the pipes entering and exiting each
modelling zone. We used optimisation modelling to find the

June 2024

Sir'y Fflint
FFIintshire

COUNTY COINCIL

most cost and carbon-effective way to meet this future
demand.

Exclusions

We excluded decommissioning of the gas networks from our
modelling. While decommissioning will play a large role in
the total cost of the hydrogen transition - current estimates for
the average cost in Great Britain suggest a magnitude of
£1k/household™? to £2.3k/household™*- it is still an area of
great cost uncertainty ™2, especially since the data available is
not specific to Flintshire or Wales.

National net zero, Low demand,

Scenario application High demand

High-grade heat met by hydrogen

Industry (low-grade heat met by electricity)

Proportion of vans and HGVs use
hydrogen

Transport

Domestic /
commercial heat

Hydrogen not considered for
domestic/commercial heat
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_ Low hydrogen High hydrogen

High hydrogen
High- and low-grade heat met
by hydrogen

Proportion of vans and HGVs
use hydrogen

Hydrogen not considered for
domestic/commercial heat

Table 4.0.5: Summary of assumptions related to hydrogen demand applied to future energy scenarios



4. The future energy system
Scenario analysis

Methodology — heat networks

What are heat networks?

Heat networks are one of the options for supplying
heat to buildings in The future local energy system.
Heat networks supply heat to buildings through hot
water pipes buried in the ground from a centralised
heat source. Centralised heat sources in decarbonised
heat networks may be heat pumps (boosting heat
drom sources like air, ground, water, or waste heat),
%{ hydrogen boilers.

(leat networks offer benefits such as reducing

?Iectricity infrastructure requirements and costs by

'g‘flabling use of higher temperature heat sources at

capecific locations, which increase heat pump co-
efficient of performance (COP), and offering large
thermal stores, which can shift the timing of heat
pump usage. Large centralised plants in heat
networks can also offer economies of scale.
However, networks can be very complex projects to
deliver, and network pipework is highly expensive to
build, meaning that they require high heat demand
density to offer lower cost heating than alternatives
like decentralised heat pumps.

How were heat networks modelled?

To determine which buildings should be supplied by
heat networks rather than decentralised heat pumps

June 2024

r' Sir'y Fflint
-Flintshire

COUNTY COINCIL

in a future, optimised energy system, Arup used its
proprietary HeatNet tool to assess where networks
could offer a lower levelised cost of heat (LCoH)
than decentralised heat pumps. The tool builds a
digital representation of the local road network and
uses a specialised algorithm to evaluate the
combination of pipework routes and connected heat
loads that maximises the amount of connected
demand while minimising pipework length and
maintaining a LCoH lower than the value for
decentralised ASHPs. The LCoH is evaluated
through a built-in discounted cashflow model. See
Appendix X for the model’s techno-economic
inputs.

We integrated the HeatNet results into the wider
analysis by allowing the heat networks to displace
the equivalent capacity of heat pumps selected by the
Calliope optimisation at each substation. This was
carried through capacities and energy analysis but
was not carried through to grid upgrade
requirements. Thus, the grid upgrade requirements
presented herein can be seen as a worst-case
scenario, as heat networks (often able to use higher-
temperature heat sources and consequently often
more efficient than decentralised heat pumps) may
lighten the electrical demand.
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4. The future energy system
Scenario analysis

Methodology — heat networks

Mapping heat sources

To capture the full potential of heat networks,
location-specific waste heat sources, their
tgmperature and their supply potential were mapped
ross Flintshire for including in the model. Figure
§'.CO.5 shows the waste heat sources identified in
blintshire. This includes waste heat generated by
—Aational assets, since the waste heat is a locally
ailable resource. In addition to these sources,
drogen boilers were made available to the model
at industrial sites expected to transition to hydrogen
in the future, and unlimited ‘location agnostic’ heat
pumps (i.e. plant that can be installed largely
regardless of location — like ASHPS) with lower
COPs were made available without requiring
networks to route to specific locations.

Figure 4.0.5: Heat sources identified, with top five sites
named and capturable heat output noted in MW
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4. The future energy system

Analysis

National Net Zero scenario — annual energy flows (GWh, 2050)

Sir'y Fflint
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Figure 4.1.0 is an output from our modelling and shows a potential future energy system for Flintshire under the National Net Zero scenario. This energy system results
from modelling to create the most cost and carbon optimal system. We ran the model for four scenarios to support our decision making. This optimisation modelling
informs the deployment pathways as well as the action plan. The National Net Zero scenario (shown below) aligns with trends in both the High and Low Demand
ﬁenarios, as shown in the comparison presented in Figure 4.0.0. Note that this Sankey diagram does not present the final plan for Flintshire’s future energy system.

Hydrogen generation
=  /import expected to be
pEequired for some transport
8 and industry demand

arepn

Electricity supply from the
national grid could increase
threefold as electricity
becomes the primary
vector for heat and
transport demand

Local renewable
generation could provide
28% of electricity, driven
by growth of all forms of
solar PV and energy from

waste

Waste heat is a by-product
of industrial processes

June 2024

DOther hydrogen generation: 556
DHydrogen: 556

National Grid supply: 3,110

DGround PV: 615

[JRooftop PV: 380

mEnergy from waste: 140

=Canopy PV: 44
—Landfill gas: 10
—Onshore wind: 6
—Sewage gas: 4

[Nwaste heat: 412

—Biomass: 3

—Bioﬁass boiler:—1

Industrial hydrogen demand: 69=

D Hydrogen refuellers: 199

Electricity: 4,310

Transport demand: 1,780
EV chargers: 1,580

Electricity demand: 1,720

Industrial electricity demand: 1510

—Resistance heaters: 32

HHeat network: 751

Heat demand: 2,280
Heat: 2,280

Heat pumps: 1,500

Figure 4.1.0: Annotated Sankey diagram showing energy flows under the National Net Zero scenario (GWh in

2050)

Some industrial heat
processes are expected to be
met through hydrogen use

The transport sector could be
almost fully electrified, with
some contribution from
hydrogen refuellers

Heat demand could grow
25%+ and be met entirely
through heat pumps and
waste heat delivered through
heat networks. ~50% less
input energy supply is
required (compared to 2019)
to provide the increased
amount of heat demand in
2050
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4. The future energy system

Analysis

Low Demand scenario —annual energy flows (GWh, 2050)
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Figure 4.1.1 is an output from our modelling and shows a potential future energy system for Flintshire under the Low Demand scenario. This energy system results from
modelling to create the most cost and carbon optimal system. We ran the model for four scenarios to support our decision making. This optimisation modelling informs the
deployment pathways as well as the action plan. Note that this Sankey diagram does not present the final plan for Flintshire’s future energy system.

Hydrogen generation
/import expected to be

— .

crequired for some transport
g— and industry demand
D)

SElectricity supply from the
=national grid could double
O as electricity becomes the
primary vector for heat and
transport demand

Local renewable
generation could provide
38% of electricity, driven
by growth of all forms of
solar PV and energy from

waste

Waste heat is a by-product
of industrial processes
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|:|Other hydrogen generation: 555

- UHydrogen: 556

National Grid supply: 1,940

Ground PV 615 Electricity: 3,140

| |Rooftop PV: 380
WEnergy from waste: 140
=Canopy PV: 44

—Landfill gas: 10
—Onshore wind: 6
—Sewage gas: 4

7Waste heat: 412

—Biomass:2—— — —Biomass-boiler:—1

Industrial hydrogen demand: 69=

DHydrogen refuellers: 199

EV chargers: 1,580 Transport demand: 1,780

Electricity demand: 975I

Industrial electricity demand: 1510

—Resistance heaters: 13 Export to National Grid: 2—

|:|Heat network: 747

Heat demand: 1,270

Heat: 1,270
HHeat pumps: 507

Figure 4.1.1: Annotated Sankey diagram showing energy flows under the Low Demand scenario (GWh in 2050)

Some industrial heat
processes are expected to be
met through hydrogen use

The transport sector could be
almost fully electrified, with
some contribution from
hydrogen refuellers

Heat demand could shrink by
~30% and be met entirely
through heat pumps and
waste heat delivered through
heat networks. ~70% less
input energy supply is
required (compared to 2019)
to provide the amount of heat
demand in 2050
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High Demand scenario — annual energy flows (GWh, 2050)
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Figure 4.1.2 is an output from our modelling and shows a potential future energy system for Flintshire under the High Demand scenario. This energy system results from
modelling to create the most cost and carbon optimal system. We ran the model for four scenarios to support our decision making. This optimisation modelling informs the
deployment pathways as well as the action plan. Note that this Sankey diagram does not present the final plan for Flintshire’s future energy system.
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transport demand

Local renewable
generation could provide
28% of electricity, driven
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solar PV and energy from

waste

Waste heat is a by-product
of industrial processes
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Figure 4.1.2: Annotated Sankey diagram showing energy flows under the High Demand scenario (GWh in 2050)

Some industrial heat
processes are expected to be
met through hydrogen use

The transport sector could be
almost fully electrified, with
some contribution from
hydrogen refuellers

Heat demand could grow
25%-+ and be met entirely
through heat pumps and
waste heat delivered through
heat networks. ~50% less
input energy supply is
required (compared to 2019)
to provide the increased
amount of heat demand in
2050
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Analysis

High Hydrogen scenario — annual energy flows (GWh, 2050)

Figure 4.1.3 is an output from our modelling and shows a potential future energy system for Flintshire under the High Hydrogen scenario. This energy system results from
modelling to create the most cost and carbon optimal system. We ran the model for four scenarios to support our decision making. This optimisation modelling informs the
deployment pathways as well as the action plan. The High Hydrogen scenario (shown below) aligns with trends in the High Demand scenarios, as shown in the comparison
presented in Figure 4.0.0. Note that this Sankey diagram does not present the final plan for Flintshire’s future energy system.
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Figure 4.1.3: Annotated Sankey diagram showing energy flows under the High Hydrogen scenario (GWh in
2050)
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4. The future energy system
Analysis

Comparing future energy scenarios

Table 4.1.0 provides an overview of the variations in
energy components observed in the optimisation
modelling results across future energy scenarios,
_bFnchmarked against the baseline results.

ptimisation modelling shows ground-mounted,
oftop solar and onshore wind generation consistently
picreasing across all scenarios; contributing to meeting
Poth Flintshire’s energy demand but also exporting in
Himes of surplus to the National Grid, and serving
dyoader energy needs. In contrast, biomass generation
sees a decline across all scenarios, likely due to a
reduced dependency resulting from the enhanced
output of solar and wind farms. Hydrogen is
incorporated into the energy mix in all scenarios,
sustaining Flintshire’s industrial and transport
demands.

Transport demand decarbonises, primarily due to the
supply of electricity through EV charge points.
Hydrogen also contributes to this demand, albeit to a
lesser extent.

Heat demand is predominantly catered for by heat
pumps, a trend that is consistent across all scenarios.
While heat networks and other technologies contribute
to this demand, their usage is comparatively less.

June 2024

Energy system
components

Ground-mounted PV
Rooftop PV
Onshore wind
Sewage gas
Biomass
Hydrogen import
Import from Grid
EV chargers
Refuellers

Heat pumps

Heat networks
Resistance heaters

Biomass boilers

National Net
Zero (GWh)

(GWh)
77
11
6
1
715 33
0 556 T
975 3,110 T
3 1,580 T
0 199 T
15 1,500 T
0 751 1
40 32)

356

Table 4.1.0: Comparison across the scenarios
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4. The future energy system
Analysis

Electricity generation and consumption

Figure 4.1.4 shows monthly averages for one year for
optimised generation and consumption of electricity to
show what balancing could look like in the High
Demand scenario.

A future electrical energy system will look somewhat
different from today. On the consumption side there
ill be much greater demand for electricity for
dransport, ancillary demand and industry. As heat
mpms become the primary heat source, heat
dgemand will require electrical energy and this
dntroduces an element of seasonality to the
keonsumption profile - 13GWh in July vs 154GWh in
anuary.
The seasonal electricity consumption profile will be
directly out of phase with increased local renewable
generation provided by solar PV (fewer sunshine
hours in the winter). As such, the winter months will
require a much greater proportion of electricity
imported from the national grid — 418GWh in January
vs 151GWh in July.

June 2024
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Figure 4.1.4: Monthly electricity generation and consumption in the High Demand
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4. The future energy system
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Comparing future energy scenarios - Buildings

Figure 4.1.5 shows the different
technologies that are deployed to meet heat
demand in homes and commercial
operties in 2050, compared to 2023. In
2023, gas boilers and 0il/LPG boilers were
gae most common heating technology
stalled. In all scenarios, all gas boilers
ga\ve been replaced by heat pumps with a
psinall number of resistance heaters.
@eating systems are generally set-up with
thermal stores which can help to reduce
peak demand by storing heat when there is
less demand on the electricity grid and
release it when it there is high demands.
Storage also reduces GHG emissions and
costs by making sure energy is used when
it’s cheaper and when there is a higher
proportion of renewables on the grid. This
result is likely due to the high efficiency of
heat pumps (generates on average, 3kWh
of heat for every 1kWh of electricity used)
compared to other technologies, and a
lower capital cost.

June 2024
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Figure 4.1.5: Proportion of heat supplied to buildings by technology in 2050 for each scenario
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Comparing future energy scenarios - Buildings

Table 4.1.1 shows the total number of energy efficiency Baseline High demand  Low demand
measures completed between 2023 and 2050 and their -
relative proportions in each scenario. In the High Demand | EXisting homes # 71,236
scenario, our approach considers the most cost-effective 4 3732 3732
package of retrofit measures for each archetype to reach Domestic - cavity Wall insulation i i
heat loss measurements associated with an EPC C-rated % of total homes 5% 5%
home or bwl(_jlng. This means that m_the High I?emanc_j 4 5,480 56.952
enario, cavity wall, loft, and sometimes floor insulation | pomestic - floor insulation
dx fitted, but more expensive measures such as solid wall % of total homes 8% 80%
Shsulation and triple glazing are not. In the Low Demand
enario, all practical measures are installed where ; ; ; # 12,831 12,831
ario, all p > Domestic - roof insulation
ssible regardless of cost, which is why we see % of total homes 18% 18.%
Feeployment of solid wall insulation and triple glazing, as
ell as an increase in the deployment of floor insulation . . . . # 14,579
Domestic - solid wall insulation
measures. % of total homes 0% 20%
# 61,128
Domestic - triple glazing
% of total homes 0% 86%

Table 4.1.1: Proportion of homes with insulation measures
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Analysis

Comparing future energy scenarios - Buildings

The following five maps (overleaf) show where
insulation measures (cavity wall, solid wall, floor, loft
and triple glazing) could be deployed in the Low
emand scenario, aggregated to substation zone. The
ﬁeasures deployed depend on how technically viable
g-is to deploy each one in different housing
chetypes. Scenario modelling explores what
g::ployment of these measures looks like in 2050, in
Hwo scenarios:

'_Eigh Demand: Cost-optimal fabric measures applied
to upgrade all buildings with a rating of EPC C and
below with insulation measures associated with EPC
C ratings.

Low Demand: best practice insulation upgrades to
improve the heat loss value to the typical efficiency of
an EPC C/A.

June 2024
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Between 5,500 and 61,100
domestic triple glazing measures
could need to be installed, with
the highest volumes required in
the populated areas around Mold,

Buckley and Deeside

Triple glazing,

2050
0-500
500 - 2,000

Figure 4.1.6: Map showing the number of additional triple glazing
fittings completed by 2050 by substation zone in the Low Demand
scenario

74



Sponsors: Delivery partners:

e
Nz ARUP
P Sir ¥ Filint @ —_—
. . yWootoath Symn CARBON
E‘!J!T'l(tﬁgbl!re Welsh Government TRUST
| v Eyeieym
4. The future energy system ‘\»m
Analysis

Comparing future energy scenarios - Buildings

S Up to 3,700 domestic cavity wall
Up to 14,600 domestic solid wall insulation measures could be
insulation measures could be installed, with the highest
installed, with the highest volumes required in the populated
volumes required in the populated areas around Deeside
EI areas around Deeside
o
D
D
>
|_\
H
ol
Solid wall

i

Cavity wall §

insulations, 2050 insulations, 2050

0-300 0-50

300-500

. 500 - 1,000

Figure 4.1.7: Map showing the number of solid wall insulation Figure 4.1.8: Map showing the number of additional cavity wall
measures fitted by 2050 by substation zone in the Low Demand insulation measures fitted by 2050 by substation zone in the Low
scenario Demand scenario
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Analysis

Comparing future energy scenarios - Buildings

Up to 12,800 domestic loft
insulation measures could be
installed, with the highest
volumes required in the populated

areas around Deeside

9TT UdepnL

Figure 4.1.9: Map showing the number of additional loft insulation
measures fitted by 2050 by substation zone in the Low Demand scenario

June 2024

Sponsors: Delivery partners:

. {"?( g@ ARUP
y 4 Si'r y Ff'lint Llywodraeth Cymru ‘CARBON
E!J!?Egbl!re Welsh Government TRUST
T Uchelgais
>
Between 5,500 and 57,000

domestic floor insulation
measures could be installed, with
the highest volumes required in
the populated areas around Mold,
\ Buckley and Deeside

Floor insulations,
2050
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Figure 4.1.10: Map showing the number of additional floor insulation
measures fitted by 2050 by substation zone in the Low Demand scenario
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Comparing future energy scenarios - Heat networks

This section will analyse potential heat networks in the
LA, under high demand scenario.

Potential heat network opportunity areas have been
identified where heat networks may be able to deliver
heating at lower cost than individual air source heat
pumps (ASHPs).

-Ynsurprisingly, there are numerous potential waste heat
roviders across the county. These have been highlighted
awith the blue markings in Figure 4.1.11, and align with the
Mdustry and commercial hotspots. This essentially forms a

Anear network stretching from Saltney in the South to
reenfield in the North with a branch covering the
~Qeeside industrial zone and a separate branch catering for
Buckley and Mold. Potential offtakers have been
highlighted in yellow, orange and red (depending on the
size off the heat offtaker). The offtakers are a mix of
commercial, public sector and domestic buildings.

June 2024
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Figure 4.1.11: Map of identified zones for heat network potential in a high demand scenario
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Comparing future energy scenarios - Transport

Figure 4.1.12 shows the total number of vehicle miles
covered in one year by vehicle type and scenario.

+ Car mileage could decrease by 1% in the Low demand
scenario and increases by 6% in the High demand 1.6
scenario based on National Grid’s Future Energy

Scenarios. This reflects the assumption that people
choose to take public transport or use active travel
where possible, rather than using their car for all

journeys taken. 12

Across the three scenarios, 71-88% of mileage is
covered by electric vehicles and 12-29% by hydrogen
vehicles. These are mostly hydrogen HGVs and buses.

» There are several factors that could influence a greater
uptake of hydrogen HGVs:

» Hydrogen refuelling can be done in 3-8 minutes,
compared to at least 60 minutes needed for rapid
charging, or overnight for standard charging.

» Hydrogen HGVs are projected to have up to
50% range advantage over battery electric 0.4
models (800km against 1,200km).

* If the uptake of hydrogen HGVs is driven by

m Electric cars m Hydrogen cars m Electric buses m Hydrogen buses
m Electric LGVs m Hydrogen LGVs % Electric HGVs m Hydrogen HGVs

Billions

14

8TT Ud/epnL

0.8

0.6

Annual vehicle mileage (miles)

wider factors such as their range and ease of 0.2

recharging, and hydrogen becomes widespread

in the future, then a significant proportion of 0

HGVs could be powered by hydrogen. High demand High hydrogen Low demand

Figure 4.1.12: Total annual vehicle miles by scenario and vehicle type
June 2024
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Comparing future energy scenarios - Onshore renewables (electricity generators)

Our modelling points to an extensive build out of m Ground PV = Rooftop PV m Onshore wind m Energy from waste  m Solar car port

ground solar PV and rooftop solar PV as the most = Biomass boiler (elec) = Landfill Gas Battery = Gas oil
cost- and carbon- effective way to meet projected

energy demands. Across all scenarios, all the land 1,400
identified as potentially suitable for ground PV was
used. 1,200

nshore wind is limited within Flintshire due to

aestrictions from flight paths over the county, as well
gs areas of outstanding natural beauty. We, therefore, 1,000
Egt)n’t see a build out at all of onshore wind from the
Turrent baseline levels.
Eolar carports, batteries and energy from waste pick 800
«ap the small remainder of potential 2050 energy
generation. o | ; 600
We see a reduction in the number of different
generation technologies being deployed as fossil fuel
powered generators are phased out. 400 . e . e
20
II II II II

Installed capacity (MW)

o

0
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Figure 4.1.13: future capacity of onshore renewables in each scenario
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Analysis

Comparing future energy scenarios - Onshore renewables (electricity generators)

Percentage of total

Table 4.1.2 details the maximum theoretical capacity Baseline | Total theoretical Additional maximum
of various generating technologies, taking into account Renewable technolo capacity capacity across capacity indicated theoretical
3nd type and other constraints. Also shown, is the gy MW) scenarios in 2050 across scenarios capacity across
ercentage of the theoretical maximum that the (2023) (MW) MW) scenarios
odelling suggests needs to be built in order to cover (%)
e 2050 energy demands. .
Ii is anticipated that all technologies will either need to STy ek ley e = e HiDee
pNog built out to their theoretical maximum or be retired.
) o Rooftop solar PV 12 387 399 100%
% practice, we know that achieving the levels of
deployment indicated in the scenarios is ambitious and .
) . h 2 2 2 100%
is beyond the rates of deployment we see today. This Onshore wind 00%
is further explored in the renewable energy proposition
in Chapter 5: Action planning. Canopy Solar PV 0 46 46 100%
Biomass boiler (elec) 0 25 25 100%
Energy from waste 16 16 0 100%
Battery 0 45 45 100%
Sewage gas 0.2 0 - n/a
Landfill gas 1 0 ) n/a

Table 4.1.2: Existing and maximum future capacity of onshore renewables
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4. The future energy system
Analysis

Comparing future energy scenarios - electricity infrastructure - upgrades

The model optimises each future energy
system by considering the most cost- and
carbon-optimal supply profile to meet
demand in each substation zone, solving
this problem for three hour intervals over
the course of one year. In some cases, the
-Harginal cost of upgrading and connecting
&1 additional unit of capacity to the
gubstation is less than the marginal cost of
(nstalling an additional unit of battery or
~thermal storage capacity to reduce peak
Kemand enough that the upgrade wouldn’t
Hee needed. Figure 4.1.14 shows the degree
of upgrades required in the High Demand
scenario, which explores a future scenario
where electricity demand is high because
of limited rollout of demand reduction
measures and consumer behaviour
changes.

28 of the 30 primary substations across
Flintshire are likely to require some form
of upgrade. The level of upgrade could
vary from 0.5MW at some substations to
over 90MW at others. 80% of the upgrade
in capacity across all 30 primary
substations, will be needed from the
following 11 primary substations:

June 2024

Connah’s Quay (91 MW)
Buckley (63 MW)
Greenfield (50 MW)
Bromfield (43 MW)

Deeside Industrial Park (43 MW)
Queenferry (38 MW)

Flint (30 MW)

Caergwrle (25 MW)
Shotwick (21 MW)

10. North Wales Paper (20 MW)
11. Holway Road (19 MW)

This modelling considers up to the
primary substation; there will be further
upgrades required to the 11kV network
out from the substations which is not
included within the modelling.

© 0 N o O wDdRE

Upgrade required for
primary substation (MW)

0-5

-

Sir y Flint
Flintshire

COUNTY COINCIL

Sponsors:

3%

Llywodraeth Cymru
Welsh Government

S>E

Delivery partners:

ARUP
—

CARBON
TRUST

®

Figure 4.1.14: Map of electricity network upgrades in the high demand scenarios
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4. The future energy system
Analysis

Uncertainties and limitations

There are numerous uncertainties that may impact the
future local energy system between now and 2050. These
uncertainties could influence the CAPEX, OPEX, and
carbon emissions associated with delivering the future
docal energy system.

is important to acknowledge these uncertainties in the
DAEP to ensure that it is adaptable, and resilient to any
—egative impacts uncertainties could lead to.

',:r\ﬁis analysis also highlights how the modelling
Mdsociated with the LAEP are not designed to be used in
isolation, and should be combined with other evidence, as
they cannot cover all potential future outcomes.

Table 4.1.3 (overleaf) summarises the impact of key
sensitivities and uncertainties on the future energy system
scenarios.

June 2024
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4. The future energy system

Analysis

Uncertainties and limitations

Uncertainty GHG

emissions

OPEX

Sponsors: Delivery partners:
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S>E

Other notes

Lower uptake / roll-out of 1 1 If there is a lower roll out of solar or wind, the model maximises other renewables up to their
renewables maximum capacities and then imports electricity from the national grid.
Lower uptake / roll-out of ' ' Higher consumer bills and more capex spent on deploying heat pumps, likely to result in poor
retrofits consumer perception.
E‘.ower uptake / roll-out of T " More chance of hydrogen scenario. OPEX changes would depend on future costs of electricity,
Cheat pumps ' gas (and potentially hydrogen).
@Lower uptake / roll-out of ) ) Higher energy infrastructure costs. Greater cost to consumers..
Pdemand side management
= - .
MJ-ower uptake of EV's 1 ? OPEX changes would depend on future costs of diesel/petrol and electricity.
Higher uptake of ! ' Higher uptake of hydrogen could facilitate a faster transition to net zero, with less pressure on the
hydrogen electricity network.
. - Likely to drive more demand side management in area— if this occurs, carbon emissions and
Increased grid electricity . : . X - - X
. . ? 1 infrastructure investments would reduce. However, increase grid electricity prices might also
import prices A L
slow down electrification and decarbonisation.
. 1 Less people switch to heat pumps, more chance of hydrogen scenario
Reduced gas prices l CAPEX impact would depend on cost of heat pumps vs hydrogen boilers.
Increased CAPEX for T ' Could slow down electrification, with impact on overall GHG emissions. Could increase cost of
electrical reinforcement electricity for consumers.
More extreme cold days mean higher heat pump capacities would be required. More hot summer
More extreme weather ? 1 days could lead to increased cooling, with increase in OPEX. Overall emissions remain similar if

annual average temperatures are unvaried.

Table 4.1.3: Impact of key sensitivities on the future local energy system

June 2024
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4. The future energy system
Analysis

Trends from optimisation model runs

Having run over 150 models across multiple Local
Authority areas, we observed several trends. Where it
has not been possible to undertake modelling ata 1-
hpur timestep, we can estimate what the expected
Eﬁpact would be. We have also observed how the
g{stem changes when we remove the electricity
EBﬂnport. The diagram in Figure 4.1.15 demonstrates
=what we have found over the multiple model runs that

pae have undertaken.

N
AN

June 2024
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Delivery partners:

What does the model always do?

*Maximises onshore renewables (solar PV and wind

*Chooses heat pumps as the dominant heating technology

*Chooses to meet 10% of transport demand using hydrogen, and 90% with electricity
«Imports electricity to meet demand where renewable energy generation is not available
*Export surplus electricity generated

How does the timestep influence the system?

«If we use a more granular time resolution for modelling (e.g. 24-hour to 1-hour timesteps):
*The size of the electricity system increases
*Thermal storage increases
*The model sometimes chooses to add battery storage

=] \What does the model do if electricity imports are restricted?

*Increases any renewables that haven’t already reached their theoretical maximum capacity

*Builds hydrogen CCGT to meet electricity demand when renewable energy generation is not
available

*Prioritises electrolysers to generate hydrogen but sometimes chooses a combination of
electrolysers and hydrogen imports to meet hydrogen demand.

Figure 4.1.15: Trends from optimisation model runs
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4. The future energy system
Deployment modelling

Methodology

We developed a deployment model to determine the rate

at which specific technologies could be deployed

between the baseline year and 2050. Exploring how
ickly different solutions could be deployed and
mparing this to the pace of change required helps us
uge what is achievable and what else is needed to
cilitate the changes required. The model can also help

=8s break down the changes required into appropriate

Hime periods and provides a way to monitor progress.

%e deployment pathways for each energy system
component describes the technological changes required
over time. From this, we were able to compare how
GHG emissions would change over time against national
emissions reduction targets and indicate the capital
investment requirements between the baseline year and
2050.

Figure 4.2.0 shows how assumptions were applied to
near-term and long-term deployment trajectories. Near-
term indicates the period for which local and national
policy can be applied which is generally 2023-2030 but
can vary depending on technology.

Table 4.2.0 summarises the data sources used to inform
deployment rates for different technologies that were
assessed in our optimisation modelling. A full list of
technologies deployed, their metrics, and relevant
policies can be found in Appendix X.

June 2024

Deployment
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Baseline

system

Near-term trajectory

Rates based on local, regional, and
national strategies, policies, targets
and pipeline projects.

Where no information is available,
FES and DFES rates were applied.

Long-term
trajectory
Rates based on
FES and DFES
technology

curves.

2050

system

energy

energy

Figure 4.2.0: Deployment model overview of assumptions used to determine rates

National Grid’s Future Energy
Scenarios (FES) ™!

Distribution Future Energy
Scenarios (DFES)TN34

National policies and ambitions
review

Local authority strategies and
plans e.g. local development plans
(LDP)

Stakeholder engagement

FES are a range of forecasted net zero technology trajectories to 2050
for the electricity system in Great Britain. They consider national
policies and ambitions for an extensive list of supply and demand
technologies at the distribution level.

DFES projects the FES technologies at a more granular resolution
(primary and secondary substation zones).

A review of national strategies to do with the energy system was
carried out to support the deployment modelling. E.g. no new gas
boilers or fossil vehicles by 2035.

A review of local strategies and plans was carried out to support the
deployment modelling. E.g. transport strategies containing a target
number of chargepoints for an area.

Information captured in Welsh LAEP programme workshops.

Table 4.2.0: Summary of data sources used to inform deployment modelling
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4. The future energy system

Deployment modelling

Impact on total energy demand (GWh)

,CT uajepn
Total energy dema!ld I?GV'\II'h)

Figure 4.2.1: Change in total energy demand by scenario (GWh)

June 2024

7,000

6,500

6,000

5,500

5,000

4,500

4,000

—High Demand

=] ow Demand

—High Hydrogen

= National NZ

-

CYNGOR

Sir y Fflint
Flintshire

COUNTY COINCIL

Sponsors: Delivery partners:

e
Xg(ﬁfiég ARUP
—
Liywodraeth Cymru —
ywodraeth Cymru
Welsh Government C ":RRUBSOTN

ED o

Energy demand increases initially
as a result of growth in housing and
commercial property, before
efficiency measures, and
electrification of heat and transport
take over and resultin a peak in
demand in the mid-2030s.
Ultimately energy demand is only
slightly lower in three of four
scenarios by 2050.

Total energy demand decreases to
much lower levels in the Low
Demand scenario, primarily driven
by improving building energy
efficiency to achieve heat demands
that are associated with homes with
EPC A ratings

2023

2024 A

2025 A

2026 -

2027 A

2028 A

2029 -

2030 -

2031 A

2032 -

2033 A

2034 A

2035 A

2036 -

2037 A

2038 -

2039 -

2040 -

2041 ~

2042 -

2043 A

2044 -

2045 -

2046 -

2047 A

2048 -

2049 -

2050 -
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4. The future energy system ‘\>mm
Deployment modelling
Energy demand from buildings (GWh)
Buildings ener mand incr
uildings energy de ‘f’l d increases —High Demand  ==——Low Demand ——=High Hydrogen ==—=National NZ
overall because the evidence assumes an
increase in the number of homes and 1,800 -
< r;om;:rmal bwldtl]ngs betweehn now and S Electricity demand begins to diverge
2050. d%wever,t ?average eat | E 1,600 1 between the low demand and other
mand decreases from approximately 54 scenarios in the mid-2030s
,000 to 11,000 kWh,,.,,/home and S 1400 -
-sommercial buildings 100 to 77 52 7
Hanvh, . /m2 32
£ heat . » 1,200
(@]
e S
E 1,000 -
@
800
2,400 - Heat demand follows the same
— 2900 A trajectory in the high demand,
'§ ; national net zero and high hydrogen
e 2000 A scenarios
o
S
= 1,800
[«5)
©
g 1,600 -
<
& 1,400 -
£
'S 1,200 A
@
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4. The future energy system ‘\>mmm
Deployment modelling
Energy demand from transport (GWh)
The high demand scenario sees the —High Demand =—Low Demand =—=High Hydrogen ——National NZ
greatest switching to electric vehicles 3,500 1
early on, and therefore the greatest
reduction in energy demand. = 3,300 1
However, as the levels of vehicle % 3.100
lectrification increases in the low = T
gdlemand and national net zero 3 9 900 A
Qicenarios the energy demand < '
rajectories begin to align. _; 2700 -
he high hydrogen scenario ultimately § '
N3ees the greatest reduction in energy £ 2500 -
@emand thanks to the greater g -
efficiencies of hydrogen fuelled 2 2300 4
HGVs compared to electric. g
(3}
2 2,100 -
2
£ 1,900
1,700 -
1,500 T T T T T T T T T T T T T T T T T T T T T T T T T T 1
M < O O I~ 0 OO O d AN M < 1 © I 0 O O 4 AN M < 1 O© I 0 O O
AN AN AN AN N NN DN OO 00 00 00 O OO O OO M 3§ §&@§ & & & 8 9 O3S S S W
o O O O O O O O O O O O O O O O O O O O O O O o o o o o
AN AN AN AN AN AN &N AN AN &N &N AN &N N &N N N &N N N &N N N N N N N

Figure 4.2.3: Projected energy demand from road vehicles by scenario
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4. The future energy system
Deployment modelling

Summary of deployment for low-regret energy system components

Our deployment model helps us to think about where we

are now and where we need to get to, providing a starting

point to frame the challenge and for more detailed
galysis. We have included theoretical pathways which
ave a high degree of uncertainty as there are many
Qariable factors and unknowns. The deployment
odelling can’t take into account every factor, some of
e things that will impact deployment include:

g Technological advance and innovation
2) Supply chains and how they develop

3) Large scale activity to decarbonise infrastructure at
other levels: regional, UK and beyond.

*According to the National Charge Point RegistryM*3 as
of May 2023. Refers to individual charge points, and
assuming 4kWp per charge point

**Assuming 4kWp per roof

***Renewable generation capacity is shown for
technologies where current installed capacity is >5SMW

June 2024

Measure

/\H Additional homes with insulation
]
B

measures (#)

T‘@‘ EV charge points (#)*

Vg

/ﬂ‘i Buildings with rooftop solar PV (#)**

Buildings with heat pumps installed (#)

o .
:'E‘__ Ground-mounted solar PV capacity
== MW

4
/| l\ l\ Other renewable capacity (MW)***

Table 4.2.1: texr

Sponsors: Delivery partners:
% ARUP
U":HJH . ——__‘\
-SI_I' y Ff.llnt Uywodraeth Cymru ‘m
!?'!I!n;tcgbl!re Welsh Government TRUST
r Uchelgais
P
2023 By 2030 By 2050
- 7,500 - 25,000 18,300 — 61,100
700 6,600 - 14,600 41,100 — 95,300
220 5,210 - 8,430 38,810 — 63,840
2,900 28,000 99,700
80 228 645
44 73 110
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4. The future energy system ‘\>m3
Deployment modelling

Impact on GHG emissions

Figure 4.2.4 compares projected GHG emissions for each ——High Demand ——Low Demand ——High Hydrogen —— National Net Zero —— Do Nothing
future energy scenario (see Chapter 4. The future energy

.. - 1,400
system (methodology) for a description of scenarios). The
“Do Nothing” scenario assumes that Flintshire continues
operating as it is today, with no further action beyond 1200

what is already current mandatory UK and Wales GHG
emission reduction targets. However, this does not reach
-He net zero target. Any change can largely be attributed to

g]e forecasted decarbonisation of the electricity grid. By % 1,000
onsidering external factors such as committed policy and o'
(ther decision points, the deployment pathways for each S_é
~Scenario help us to prioritise actions that we might deliver 3, 800
CTB the next five years. It also highlights the systemic S
kehanges that will be needed to achieve the scale and pace .8
of change that is indicated. § 600
e
o
Scenario 2030 2040 2050 §
Welsh Gov targets  -63% -89%  -100% 400
National Net Zero -33% -17% -96%
High Demand -34% -78% -96% 200
High Hydrogen -34% -12% -95%
Low Demand -35% -17% -97% 0
. & K Q & ® 3 =, 3 = B
Do Nothing -32% -33% -33% 2 < Q S S S S ) ) S

Table 4.2.2: % GHG emissions reduction for each scenario
compared to the Welsh Government emissions reduction
targets

Figure 4.2.4: GHG emissions (ktCO2e) over time for each scenario compared to the Do Nothing scenario
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4. The future energy system
Deployment modelling

Impact on employment

Reducing the amount of energy we use and using
renewable energy can have wider benefits so it is
important that they are understood to support decisions
_liat impact the future of the energy system. The benefits
crealised can be economic, social and environmental. For
%(ample for every £1 invested in energy efficiency

deasures, the NHS can save £0.42 (amounting to annual
3avmgs of £1.4 billion in England alone) T35,

5mployment impacts

MAvestments in local energy systems can be expected to
have employment benefits by providing local, skilled
jobs. These will include direct jobs from construction and
operational phases of the developmentTs®,

Method

We conducted a literature review to extract relevant
indicators to estimate the employment impacts derived
from investment in different decarbonisation measures
such as energy efficiency improvements, installing heat
pumps and EV chargepoints or constructing a solar farm.
We have selected indicators that reflect jobs created in
the local area to assess the local benefits associated with
each scenario, and, where possible, excluded impacts
associated with employment that are likely to be felt
beyond the local area. This means that “indirect”
employment impacts, or jobs created within the supply

June 2024

chain to support a particular project (e.g. for a wind farm,
this could be jobs supplying or manufacturing the blades
for wind turbines) are not considered.

Our assessment considers jobs that might be displaced in
other parts of the economy owing to an investment in
energy efficiency or renewable energy. For example,
investment in renewable energy might displace jobs in
other parts of the power sector such as those associated
with power generation from gas-fired plant. Where

possible, indicators from surveys or studies completed for

projects in Wales have been used so that the employment
impacts reflect the economic conditions in Wales as
closely as possible.

Sponsors: Delivery partners:

9% ARUP
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>North‘Nuls

Results

Table 4.2.3 are presented in Full-Time Equivalent (FTE)
so that employment impacts can be measured for the
lifetime of the project or plant and duration. For example,
a job that lasts 1 year for a project where plant lifetime is
10 years would count at 1*1*0.1 = 0.1FTEs over the
duration of the project.

Both cumulative gross jobs added, and net additional jobs
have been estimated. Net additional jobs are estimated by
subtracting the gross jobs by the ‘Do Nothing’ scenario
to net off jobs created if the money were invested in
similar ways to what it is today.

Metric Do Nothing | National High High
Net Zero Demand Demand Hydrogen

Energy reduction (GWh, -2% -2% -31% -3%
relative to 2023)
Employment impacts 0 +4,380 +4,396 +5,389 +5,962

between 2023-2050 (net
additional FTE)

Table 4.2.3: Summary of economic impacts for each scenario: employment impacts and air quality activity costs.
Figures shown relate to the period 2023 — 2050. Air quality activity costs are presented using 2022 prices and are not

discounted
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4. The future energy system ‘\>mm
Deployment modelling

Impact on air quality

The energy system can also impact air quality, which Air quality cost (2022
in turn impacts human health, productivity, wellbeing Fuel )

and the environment. Accordingly, understanding the

impacts to air quality is important when planning Electricity 0.15
future policy or programmes of work. Natural gas 0.16
Method _ Landfill gas 0.16

e used the Green Book supplementary guidance for

é;r quality™° activity costs from primary fuel use and Organic matter 0.16

dne transport sector to estimate the air quality cost for Sewage gas 0.16

(Pach year (2023 to 2050) for each scenario. Activity

—Costs simplify evaluating the effects of air pollution by Hydrogen 0.16

timating the value of changes to air quality per unit :

¢f fuel consumed. Table 4.2.4 provides a summary of Biomass 4.70
the activity costs used in 2023 for the fuel types Coal 3.74
included in this analysis. The activity cost for OIl/LPG 1.25
electricity was assumed to vary over time; the costs for '
all other fuels were assumed to remain constant. Diesel L&
Appendix X provides additional details on the Petrol 017

derivation and assumptions for each of these costs. Air
quality activity costs are presented using 2022 prices Table 4.2.4: Air quality activity cost factors
and are not discounted.

The Green Book does not include air quality impacts
of landfill gas, organic matter, sewage gas, or
hydrogen. We assumed that these fuels have the same
air quality impact as natural gas.
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4. The future energy system
Deployment modelling

Impact on air quality

Results

Activity costs presented in Table 4.2.5 show
estimates for the impact of air pollution in each
fyture energy scenario, compared to the Do
gothing scenario.

She costs associated with poorer air quality (for
ample, this could be health impacts such as
mortality and morbidity effects, environmental
c'fmpacts such as ecosystem damage, and economic
$ffects such as productivity because of poor
health) are less in all future energy scenarios that
we modelled.

The greatest economic savings from improving air
quality are produced in the National Net Zero
scenario.

June 2024
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Metric Do Nothing National Net | High High
Zero Demand Demand Hydrogen

Cumulative air quality -£1,200m -£1,177m -£1,198m -£1,170m
activity costs between

2023-2050

(£’million)

(2022 prices)

Table 4.2.5: Summary of economic impacts for each scenario: employment impacts and air quality activity costs.
Figures shown relate to the period 2023 — 2050. Air quality activity costs are presented using 2022 prices and are not
discounted
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Deployment modelling

Investment requirements

High levels of investment will be required  Electricity network reinforcement costs will

to achieve the scale of change required to achieve a depend on the extent of network upgrades which
net zero energy system. Table 4.2.6 overleaf shows will be needed across the LV, HV and EHV

the estimated capital investment (CAPEX) required networks, requiring more detailed analysis.

to build out the critical system components for net « Costs for gas infrastructure have not been included
zero, that were identified in our scenario analysis. due to the high uncertainty around the scale of the
These costs are presented as absolute figures and gas network in 2050

ould be weighted against a suitable counterfactual
an understand the additional investment required.

is table shows the parties responsible for these
dnvestments and key interdependencies.

e total capital investment requirements between now
¢md 2030 are estimated to be from £3 billion to £10
billion, which is mostly invested in building retrofit
and energy efficiency, heat decarbonisation and
rooftop solar PV.

Some of these priority intervention areas will also have
additional operational expenditure (OPEX)
requirements. For example, heat electrification might
result in higher operational costs for consumers. The
final capital and operational costs of the energy system
are also subject to potential changes in supply, policy,
and consumer perception.

We haven’t estimated investment requirements
where there is a high level of uncertainty in costs:
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4. The future energy system
Deployment modelling

Investment requirements

Indicative CAPEX

Basis for CAPEX estimate

Sir'y Fflint
"!f!.imﬁb..ire

Party responsible for CAPEX

Sponsors:

/= ARUP
Yo o ARUP

‘CARBON
TRUST

eeeeeeeeee

Dependencies on other

Delivery partners:

(Em) to 2050 investments
1 :iL M§X|mlse energy £320 - 4.540m Qost of dgep retrofit Lo_cal_ authority, housing a}ssomatlons, Supply chain
E=eff|0|ency of buildings interventions building developers, public
) Local authority, housing -
ggi)li rrtl):)tir/\d-mounted £240m Equipment costs associations, building developers, public, Electricity network
1N renewable energy providers
)
o)) Local authority (owned buildings), housing Electricity network
3. Maximise rooftop PV £430m Build out of rooftop PV associations, building developers, public, ity '
: potential structural costs
renewable energy providers
. . Local authority, building developers, .
4. Decarbonise transport £140 - 290m Build out of EV chargers public Electricity network
Heat pump build out costs, Local authority, housing associations, -
: o - . Electricity network,
5. Decarbonise heat £885—1,050m heat network decarbonisation  building developers, public, heat network -
energy efficiency
cost developers
6. Electricity network £90m Electricity network reinforcement costs will depend on the extent of network upgrades which will be
reinforcement needed across the LV, HV and EHV networks, requiring a more detailed analysis by the DNO.
Project costs (incl contingency, prelims, professional and development costs etc)
could be 50% of capital costs above

Table 4.2.6: Indicative investment requirements

June 2024
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5. Action planning

Overview

Figure 5.0.0 shows the process followed to develop the
complete LAEP and routemap to transition the local
energy system in Flintshire.

Hnergy propositions
&entifying priority focus zones

%e discussed what energy system components were
mmon in all scenarios and asked stakeholders what
Hhey felt should be prioritised in the near-term. We
Gsdnsidered this alongside other technical and social
ctors (e.g. generation and demand headroom) to
prioritise focus zones where they might be deployed.

Creating energy propositions

After reviewing and discussing these results and
revisiting what we learnt from scenario analysis and
deployment modelling with stakeholders, five energy
propositions were agreed. These form the strategic
foundation for Flintshire’s LAEP and consolidate the
evidence to describe what, how and where to prioritise
the deployment of these energy system components.

June 2024

Creating the plan
Enabling actions

Using input from stakeholders, highlighted overleaf, we
created a routemap and action plan to drive the local
energy system transition in Flintshire, which includes
what needs to happen and what key stakeholders will do
to contribute to delivery of the LAEP. This routemap
and action plan can be found in the LAEP Main Report.

Sponsors: Delivery partners:

N ARUP

CYNGOR . —

Ay Slr Y Fﬂlnt Liywodraeth Cymru CARBON
Flintshire Welsh Government TRUST

S>E

Chapter 4: The future energy system

v
ﬂapter 5: Action planning \

Energy propositions

* We looked at where critical system components
could be prioritised for deployment and identified
priority focus zones, accounting for technical and
social factors.

* We took what we learnt from scenario analysis,
deployment modelling and zoning analysis to create
6 energy propositions that form the framework for
Flintshire’s LAEP, and the focus for the next 5-6
years.

Creating the plan

» We asked local stakeholders to think about their
influence over the energy system, and what they
could do to support delivery of each energy
proposition.

*  We then combined this feedback into an action
routemap describe the collective effort required to
deliver the ambitions and near-term energy

\ propositions set out in Flintshire’s LAEP.

_/

Figure 5.0.0: Overview of the approach taken to develop
the near-term recommendations for the LAEP
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5. Action planning
Energy propositions

Identifying priority focus zones

Prioritising energy system components proposition that includes onshore wind as a critical
energy system component will specify what capacity is

Figure 5.0.1 shows our approach to prioritise low-regrets pELILY Wi
needed and by when, as well as indicative investment

energy system components in Flintshire to take forwards

when identifying priority focus zones for their
deployment. We consulted primary and secondary
stakeholders across the county and asked:

Is the energy system component deployed in all
scenarios?

Is this component a strategic priority identified by
stakeholders during engagement?

Does this energy system component align with the
wider objectives that have been set for Flintshire’s
LAEP (described in Figure 5.0.1)?

Is this energy system component identified as a
priority area in North Wales’s energy strategy?

- 6ET Usfepnt

We combined this feedback with insights from scenario
modelling to develop Flintshire’s energy propositions,
which are the framework for Flintshire’s LAEP.
Flintshire’s energy propositions focus on areas of the
energy system that contribute significantly to the area-
wide emissions and have been identified as a priority
zone for change in the near term. Energy propositions
are a combination of energy system components chosen
as a priority to drive change in a particular part of the
energy system, that have an indicative timeframe for
deployment and magnitude. For example, an energy

June 2024

requirements to achieve it.

Outcome certain / clear

Short Onshore wind

I NS Rooftop PV

years) EV chargers (public, private and
commercial)

Ground mounted PV
Anaerobic digestion

National grid supply

Electrical network infrastructure
Battery storage

Heat pumps

Blending hydrogen in to gas grid
Small scale electrolysers

Outcome less certain / clear

EV chargers (domestic)
Retrofit

Biomass boilers
Exporting to grid

Heat networks

Hydrogen infrastructure
Electrolysers

Hydrogen imports from abroad
Tidal lagoons

Active travel shift

Energy from waste

Hydrogen for heating

Figure 5.0.1: Summary of feedback from workshop 5 (pathway prioritisation) — “prioritising energy system

components”
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5. Action planning
Energy propositions

Flintshire’s energy propositions in more detail

Sponsors:

N ARUP

CYNGOR . —

Ay Slr Y Fﬂlnt Liywodraeth Cymru CARBON
Flintshire Welsh Government TRUST

S>E

Scaling zero carbon buildings

Supporting and deploying energy efficiency
L measures across the county to reduce energy
g_demand and costs.

DENnsuring buildings are safe, healthy and low

Decarbonising transport

Enabling the rollout of ultra low/zero carbon
vehicles across the county and transitioning to a
zero carbon council fleet.

Promoting active and sustainable travel within the
region.

oo

Increasing local renewable generation

Investigating opportunities for local and
community ownership of renewables, providing
low cost, clean energy to residents.

gcarbon in operation and design.

Supporting future green business
Encouraging and supporting businesses to adopt
low carbon measures and reduce energy costs.

Create an attractive environment for sustainable
businesses to make base in Flintshire.

Ig:"\

Maturing hydrogen in industry

Exploring the potential for hydrogen within
particular sectors and understand the infrastructure
requirements for implementation.

H

Reinforce and transition energy networks

Grid reinforcement will be required to
accommodate the shift towards electric vehicles
and heating.

Even in a low hydrogen scenario the gas grid will
require repurposing for hydrogen within some
applications.

Figure 5.0.2: Summary of energy propositions

June 2024

Delivery partners:
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5. Action planning
Energy propositions

Identifying priority focus zones

Our “plan on a page” indicates the location and scale
of recommended near-term changes required across
Flintshire. The map highlights nine modelling zones
identified as priority focus zones for the low-regret
energy system components included in Flintshire’s
energy propositions: heat pumps, EV chargers, rooftop
PV, ground-mounted PV, onshore wind, and
sulation retrofits. To prioritise where each low-
@egret energy system component should be deployed,
Qach modelling zone was ranked using two or more of
e considerations in Table 5.0.0, each weighted by
pke percentage indicated. A modelling zone was only
Joonsidered for prioritisation if it was greater than 8%
Kot its primary substation service area*’.

+ Off-gas homes — prioritise zones with higher
baseline proportion of off-gas housing. These
homes will be the most challenging to transition to
hydrogen and therefore are the most likely no-
regrets targets for conversion to heat pumps.

* Socioeconomics - prioritise zones with higher
baseline rates of deprivation (lower WIMD score).

* Property ownership - prioritise zones with the
highest baseline percentage of social housing.

» Substation generation headroom — prioritise
zones with the most baseline generation headroom
available.

 Listed buildings — prioritise zones with the least

June 2024

number of currently listed buildings.

* Domestic energy efficiency — prioritise zones with
the highest baseline percentage of homes with an
EPC rating of D or below.

» Built additional substation capacity - prioritises
zones where the least upgrades are required in the
high demand scenario, since heat electrification is
typically a major contributor to grid upgrade
requirements (which may be back-logged by
several years).

* Built EV charging capacity — prioritise zones with
the most EV charging built in the high demand
scenario.

» Built additional capacity of each local
generation technology (rooftop PV, ground-
mounted PV, or onshore wind) — prioritise zones
where the most additional new capacity is built
between the baseline and 2050 high demand
scenario.

In the map (overleaf), green areas show zones
identified as a priority focus zone for at least one
energy system component. The callouts indicate the
total scale of change required by 2030, according to
the deployment model analysis, and indicate either the
total capacity (MW) to be installed or the number of
homes requiring retrofit and the associated investment
figures.

Sponsors: Delivery partners:

SUEZ ARUP

CYNGOR . —

Ay SI r y Ffl Int Liywodraeth Cymru CARBON
Flintshire Welsh Government TRUST
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c
wn (%2} .9
o . )
c 2 § §¢
s & 5 E8
5 S > 28
= .
T & § =
4
Off-gas homesT? 25% - - -
Socioeconomics™®  25% 30% -  20%
Property ownership™ 25% - - 20%
Substation generation 0
headroomT™é ] S -
Listed buildings™ - - - 5%
Domestic energy i i i 0
efficiency™ 35%
Built agldltlonal ' 2506 40% i 20%
substation capacity
Built I_EV charging 30% i i
capacity
Built additional
capacity of each local - - 50% -
generation technology

Table 5.0.0: Input data and relative weighting factors
used in “plan on a page” calculations
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5. Action planning

¢ usfep

& Heatpumps &  Ground-mounted PV
e~ EV charger

/ﬂ‘ Rooftop PV

Insulation measures

Figure 5.0.3: Flintshire’s spatial representation of
opportunities, including 2030 ambition and investment
(million £) —in Low and High scenarios. Zone boundaries are
the modelling zone boundaries.

June 2024

Sponsors: Delivery partners:
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CYNGOR
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FllntShII'e Welsh Governmen TRUST

COUNTY COUNCIL

D

To support the transformation of the energy system, pilot projects may be useful. The map (left)
highlights areas that could provide a useful focus for these pilots. Figure 5.0.3 identifies zones with
particularly favourable conditions for specific energy components, making them ideal locations for
pilot studies. The summary tables detail key figures for each zone by 2030: (i) pilot ambition, (ii)
required investment for each pilot and (iii) total investment for all deployment in the zone,
including all energy components and electricity network infrastructure interventions. Ranges show
the minimum and maximum results from each future energy scenario. Note: intervention should
still be carried out in ‘Progress’ zones to transition the local area to Net Zero.

V(i) —— —(iii)— V(i) —— —(iii)—

- Church Iane Prestatyn - Greenfleld

7Za 140-300 homes £1.3-23.1m £3-24m %A 370-1,070 homes £3.4-63.4m £19-77m

6 lorsgranr

& 280-480 kW £210-360k £3-28m e 1MW £865k £18m

570-990 kW £425-740k & 2 MW £1.6m £21-64m
£5-36m - Buckley
A 1MW £1.1m 75 MW £325m  £67-268m

D Jower W g |

A 1.1MwW £1.3m £9-69m "‘-‘E‘: 2.5 MW £152m  £31-141m
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5. Action planning
Scaling zero carbon buildings

Introduction

National policy indicates a “fabric, worst and low
carbon first approach to improve the energy
efficiency of the least thermally efficient low-
income households in Wales” 38, In Flintshire, most
homes will need insulation retrofit (discussed here)
and heat pump installation (discussed overleaf).

_chus zones for insulation retrofit

e used several factors (Table 5.0.0) to compare
oach modelling zone’s favourability for near-term
Msulation retrofits. Figure 5.0.4 illustrates the
—rbsults; the highest-scoring zones are included in
'Elgure 5.0.3 as priority focus areas.

Gbr reference, the zones which are focus zones for
heat pump installation (discussed further overleaf)
are also highlighted in Figure 5.0.5. In the “fabric
first” approach, insulation retrofits would precede
heat pump retrofits. Care should be taken in these
areas to coordinate insulation and heat pump
retrofits as needed.

Sponsors: Delivery partners:

SUEZ ARUP

CYNGOR . —

Ay Slr Y Fﬂlnt Liywodraeth Cymru CARBON
Flintshire Welsh Government TRUST

COUNTY COINCIL

S>E

Areas around Prestatyn and Greenfield
have been identified as focus zones
owing to their higher percentage of
domestic properties that fall within

areas with a higher index of multiple
deprivation.

Focus zone ranking
(higher score = more
favourable)

0

Areas, such as Flint, with a higher
proportion of properties with EPC A-C
ratings are less favourable for insulation

retrofits.

Industrial and commercial zones with
few domestic properties are considered
less favourable for insulation measures.

The relative uniformity of focus zone
rankings across the county indicates that
insulation retrofits need to be considered

in most properties.

Now: By 2030: By 2050:

Oee————————uml—

31,200 homes rated Up to 25,000 homes Up to 61,100 homes
EPC D or below retrofitted retrofitted

Figure 5.0.4: Focus zone rankings for domestic insulation retrofits
by modelling zone
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5. Action planning P
Scaling zero carbon buildings

Introduction

Focus zones for heat pump retrofit

Electrifying building heat (e.g. via heat pumps) could play a
dominant role in decarbonising the buildings sector. We used
—sgveral factors (Table 5.0.0) to compare each modelling
ne’s favourability for near-term heat pump retrofits. Figure
§0.5 illustrates the results; the highest-scoring zones are
ancluded in Figure 5.0.3 as priority focus areas.

?or comparison, Figure 5.0.6 shows the fraction of homes in
'_Elintshire currently not served by the gas network. These
Jromes could be low-regrets options for retrofits since they
will be the most challenging to serve via a future hydrogen
network. The most favourable zones for heat pump
installations are therefore areas around Caerwys, Nannerch )
and Trelawnyd in the West and North West. Focus zone ranking
(higher score = more

For reference, the zones which are focus zones for insulation favourable) 0% - 20%
retrofits, discussed previously, are also highlighted in Figure 0 20% - 40%

5.0.4. l 100 I 40% - 60%

60% - 80%
Bl s0% - 100%

% homes without gas
heating

Figure 5.0.5: Focus zone rankings for heat
pump installations across Flintshire by
modelling zone

Figure 5.0.6: Baseline fraction of homes without gas
Now: By 2030: By 2050: hegating in Flintshire ’
700 buildings with Up to 14,600 Up to 95,300
heat pumps buildings with heat buildings with heat
pumps pumps
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5. Action planning
Scaling zero carbon buildings

Investment requirements

The deployment model estimates the capital investment
required for insulation retrofits and heat pumps. These are
discussed separately below, along with potential funding
opportunities.

Investment requirements for insulation retrofit

The upfront investment for insulation retrofit varies
-dgpending on the package of insulation measures appropriate
%r each archetype and the desired level of energy efficiency.
the High Demand scenario, the cost of retrofit can vary
etween £7,200 - £22,200 per household and £49,000 —
147,700 per commercial property. In the Low Demand
enario, the cost of retrofit between £47,250 - £101,500 per
¢property and £89,250 - £381,800 per commercial property.

Investment requirements for heat pumps

On average, the upfront cost for a heat pump is estimated at
£4,500™2, For most homeowners, the cost of equipment is a
significant barrier to installation, which has contributed to a
slow uptake across the UKT43

Investment requirements for heat pumps

On average, the upfront cost for one rooftop solar PV panel
(4kW) is £4,4007%2,

Funding opportunities

Consider who is going to pay here, for instance, the LA
might consider tackling social housing first because of grants,
private rented is forced to get a particular EPC, how can we

June 2024

Sir'y Fflint
FFIintshire

COUNTY COINCIL

support them. How is the owner occupier supported — UK
gov grants for specific income groups/EPCs for retrofit
measures and heat pumps.

There are different funding sources that could be explored to
support delivery of these interventions:

 Social housing grants

 Private rented properties can be eligible for the GBIS
(Great British Insulation Scheme) and landlords are also
required to get their properties to EPC C by 2030

» For owner-occupied housing — GBIS is limited, and
uptake is low (throughout Great Britain there were only
1,000 installations in November 2023)

* The boiler upgrade scheme (BUS) is also available for
eligible properties for up to 45kWth air and ground source
heat pumps providing £7.5k of funding per property.

* Bulk purchasing schemes through the council can be
attractive to increase uptake of solar PV, insulation and
batteries. Many councils have trialled these programmes,
so lessons learnt should be available

 Alternative funding such as Retrofit credits via the HACT
scheme are available for social housing organisations,
these are carbon credits related to the reductions and
social value from the retrofit scheme which are sold to
provide the investment funding.

Sponsors: Delivery partners:

S ARUP
oy AN S ————
Llywodraeth Cymru CARBON

Welsh Government

TRUST

-

Energy Investment (Em) in

system comp | retrofit and heat

onent(s) electrification
between 2023 and
2050

Retrofit £320 — 4,540m

Heat pump £885 —1,050m

Table 5.0.1: Investment costs for the
Scaling zero carbon buildings proposition
for 2050
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5. Action planning
Decarbonising transport

Introduction

The transport proposition for Flintshire covers active
travel, public transport, feeds off the transport strategy
for Flintshire, EV infrastructure on publicly-owned
Ignd. These are the things in the direct control of the
ctocal Authority.

%redicted EV charge point deployment from Wales’
@V Charging Strategy ™ is that by 2030, there are
=dver 50,000 EV chargers in Flintshire, of which:
'_E 0.5% are rapid (43kW)
D 7196 are fast (14.5kW)

* 92.4% are slow chargers (3kW)

Note that these numbers from Wales’s EV Charging
Strategy are likely to be amended imminently,
reflecting a slower initial rate of deployment.

Our modelling indicates that by 2030, up to 8,400
chargers will need to be deployed to meet future
transport demand (shown in Figure 5.0.7).

Now: By 2030: By 2050:
220 Up to 8,400 Up to 63,840

EV charge points EV charge points EV charge points

June 2024

Thousands

Total capacity of EV chargers (kW)

= High Demand

= |_ow Demand

= High Hydrogen
= National NZ

——EV Charging Strategy for Wales - requirement for chargers

150

100

50

0
M T DO~ 0D
NN NN NN N
leNelleNoleNolfe)
N NNANQN

Figure 5.0.7: Update text

2030

2031

2032

2033

2034
2035

-

2036

2037

CYNGOR

Sir y Fflint

Flintshire

COUNTY COINCIL

2038

2039

2040
2041

Sponsors:

Delivery partners:

iz ARUP
—
e
Uywodraeth Cymru CARBON
Welsh Government TRUST
ﬂ North Wales

2042
2043
2044
2045

2046

2047
2048
2049
2050

60

50

40

30

20

10

Thousands

Total number of EV chargers
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5. Action planning
Decarbonising transport

Sir'y Fflint
FFIintshire

COUNTY COINCIL

Focus zones for public transport and EV chargepoints

Electric vehicle ownership is expected to increase based on
national policy and legislation that requires a phase-out of
new combustion engine vehicle sales by 2035 under the zero
emissions vehicles mandate ™,

We used several factors (Table 5.0.0) to compare each
modelling zone’s favourability for near-term installation of
QV chargers. Figure 5.0.8 illustrates the results; the highest-
t_éforing zones are included in Figure 5.0.3 as priority focus

cas.

@o support the development of an efficient, cost-effective EV
arging network, further analysis of off-street parking

|_Qlailability, transport patterns and locations of ‘destinations’

~for destination public charging will be required to refine the
strategic placement of EV chargers. For example,
considering charging hubs in areas with limited off-street
parking, or at locations regularly visited by residents such as
supermarket car parks.

The maps shown in Figure 5.0.8 and 5.0.9 (overleaf) show
focus zones and projected vehicle mileage to prioritise for
public EV charging infrastructure.

Priority focus zones are identified by assessing electricity
demand headroom (40% weighting), Welsh Index of
Multiple Deprivation (30% weighting) and the deployment of
EV charging capacity (30% weighting) from scenario
analysis.

June 2024

This shows strategic areas for the development of EV
charging infrastructure.

Investment requirements

The investment required for EV chargers could be about
£290m by 2050. There are various UK government grants for
renters, flat owners, houses with on-street parking, as well as
workplace charging schemes.

Sponsors: Delivery partners:

e
w Iz ARUP
—
Liywodraeth Cymru —
ywodraeth Cymru
Welsh Government C .‘:RRUB;)TN

S>E

Investment (Em) in
retrofit and heat
electrification
between 2023 and
2050

£140 - 290m

Energy
system comp

onent(s)

EV chargers

Table 5.0.2: Investment costs for the
Decarbonising transport proposition for
2050
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5. Action planning
Decarbonising transport

Focus zones for EV chargers

EV chargers will be required across
- the local authority, with a fairly
R constant level of favourability

= across the county.

D

=

LAYV L

3
Avreas with higher demand
headroom, such as Deeside
industrial estate and Shotwick, have
been highlighted as more
favourable.

Sponsors: Delivery partners:

Uywodraeth Cymru ‘CARBON

Flintshire Welsh Government TRUST

>

% ARUP

CINGOR . —

F Sir y Fflint —_—
pE- O

Deeside has been flagged as a less
favourable zone due to low levels
of demand headroom and lower
grading against the Welsh Index of
Multiple Deprivation

2050 Vehicle miles (million

June 2024

Focus zone ranking miles)
(higher score = more 0-15
favourable) el
0 30-50
I 100 50 - 150

150 - 250

Figure 5.0.8: Focus zone rankings for EV chargers by modelling Figure 5.0.9: Future car mileage in 2050 by substation zone
zone
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5. Action planning ‘\>mh
Increasing local renewable generation
Introduction
All scenarios show a shift to electrified heating and
transport, which could increase the need to harness 700
renewable electricity sources to meet increasing
electricity demand. Figure 5.1.10 shows the range of
possible deployment of ground-mounted solar and 600
onshore wind across the scenarios in Flintshire. 0 Ground-mounted

solar PV (range

Flintshire’s Renewable Energy Assessment (2019)% .
between highest

awas used to understand the amount of land suitable for 500

O Onshore wind

. (range between
By 2050: highest and

e — 200 lowest scenario)

By 2030: Up to 645 MW
Ground PV

ound-mounted solar PV and onshore wind. All = gggn:r\il\SSt
enarios indicated an additional 538 MW of ground- §
dnounted solar PV would be needed to meet future < 400
kenergy demand. This maximises the theoretical §
tential for ground-mounted solar PV in Flintshire. §
3 300
@
2

O 100
Up to 228 MW
Now: Ground PV
* 0
80 MW 2023 2026 2029 2032 2035 2038 2041 2044 2047 2050
Ground PV

Figure 5.0.10: Summary of scale of renewables deployment across scenarios

June 2024
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5. Action planning
Increasing local renewable generation

Focus zones for local electricity generation

To support Flintshire in getting to net zero, renewables are shown
in the scenario analysis to reach the maximum in every model run
for this Local Authority.

-y the future, the maximum theoretical amount of wind energy

n’t expected to be any different to the baseline due to constraints
§om land use, protected areas and flight paths. We have overlaid
@is map with the generation headroom, renewables should be
Prioritised where there is generation headroom in the short-term.
m/here there is no capacity in the grid for renewables, see the
cepergy networks proposition.

Whilst we recognise this scale of build out to be ambitious, we
suggest that the shaded orange areas on the map would be priority
locations for the development of solar PV infrastructure.

We suggest that the shaded blue areas on the map would be the
possible areas for the development of solar and wind
infrastructure. However, in our modelling we have favoured solar
PV in these locations due to the lower capital costs.

June 2024

Substation
generation
headroom
(MW)

e 0-1
© 13
Q@ 3.5
Q@ 69

Q 9

-

Sir y Flint
Flintshire

COUNTY COINCIL

Sponsors: Delivery partners:

e
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—
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5B

i @
e
North Wales

Solar area

Solar and wind area
(Welsh wide study)

Figure 5.0.11: Areas suitable for wind and ground-mounted solar PV development
in Flintshire and substation generation headroom (MW)
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5. Action planning

Increasing local renewable generation

Focus zones for local electricity generation

Areas in the Northwest of Flintshire have been
highlighted as more favourable locations for
rooftop solar panel installations due to the higher
generation headroom available.

TST ugrepny

Focus zone ranking
(higher score = more
favourable)

0

i 100

Figure 5.0.12: Focus zone rankings for rooftop solar PV
by modelling zone

June 2024
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Buckley has been highlighted as a more favourable
location for ground-mounted solar PV based on
results from renewable energy assessments,
substation upgrades will be required, however.

No additional onshore wind generation is
suggested for Flintshire.

Focus zone ranking
(higher score = more
favourable)

0

I 100

Figure 5.0.13: Focus zone rankings for ground-mounted
solar PV by modelling zone

Focus zone ranking
(higher score = more
favourable)

0

I 100

Figure 5.0.14: Focus zone rankings for onshore wind by
modelling zone
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5. Action planning
Reinforce and transition energy networks

How networks operate at the moment

To achieve a net zero energy system, there are major changes needed to both the

electricity and gas networks. SPEN (electricity distribution network operator in

North Wales) and WWU (gas distribution network operator in Wales) are regulated
_u}ilities, and their operation is controlled by business planning cycles. They submit
cbusiness plans in cycles:

oy For electricity networks: RIIO-ED2 runs from 2023-2028, and ED3 will
commence in 2028; the exact time period hasn’t been announced yet.

For gas networks: GD2 runs from 2021 to 2026. It was considered whether to
extend GD2 to align the two networks. However, it’s been announced that GD3
will start in 2026 for a “medium term ex-ante” period. Consideration is being
given to the length of GD3.

* Outside of these cycles, a strategic reopener can be submitted to Ofgem to
determine if there is sufficient evidence to make a case for additional
investments beyond the business plans.

SPEN undertakes an annual modelling, planning and reporting process called
Distribution Future Energy Scenarios (DFES) to support business planning, shown
in Figure 5.0.15. WWU similarly uses historical data and modelling tools such as
Pathfinder to forecast expected demands, resilience and storage needs, and general
system operation. While these forecasting tools each incorporate some amount of
input from the other network type (for example, DFES considers different options
for heat pumps vs hydrogen for heating), they don’t typically actively interlink and
cross-communicate throughout the analysis processes. Therefore, the whole
systems modelling undertaken within the LAEP process can be used as evidence to
make strategic changes to the networks.

It is clear from the stakeholder engagement undertaken throughout the project, that

ZGT-use
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one of the barriers currently is that the costs and timeframes of getting grid
connections for renewable schemes and new development can make projects
unviable.

The gas network provides natural gas to 82% of homes in Flintshire. Policy context
for hydrogen shifted on 14" December 2023 with a decision to allow blending of
20% hydrogen into the network which will reduce the carbon emissions from the
gas network by 7%, however this isn’t a zero-carbon solution.

Figure 3 | Annual process to create our DFES

July August September Octobser Movermber December

ESO FES
Publishad

Figure 5.0.15: SPEN’s annual DFES process (credit: SPEN)
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5. Action planning

Reinforce and transition energy networks

Network transition planning

The future position

Our modelling shows that the electricity network needs
upgrades and reinforcement to get ahead of the pace of
change in renewables, heat pumps, EV charging and
electrolysis. The map in Figure 5.0.16 shows areas where
substation upgrades are needed if the rest of LAEP is
qrried out.

he substation upgrade areas, are those that should be
eprioritised for investment from the electricity network,
onsidered for hydrogen or consider as part of a smart
Pocal energy system (SLES).

= ..
(rlectricity networks

Q\')o undertake the level of change shown in the map above
which will be required if the uptake in EVs, renewables,
heat pumps and electrolysis meets the modelled amounts,
the number of substations that will need upgrading is 28.
This equates to a total of 545MW additional capacity.

Additional upgrades to the network may be required
following comprehensive contingency analysis

The cost of this is over £3m per year between the
baseline and 2050. In total, this amounts to
approximately £1,250 per home (in the high demand
scenario).

June 2024
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Figure 5.0.16: Map showing where substation interventions will be required
by 2050 if the rest of the plan is followed
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Reinforce and transition energy networks

Network transitions

Hydrogen networks

There is more uncertainty around the changes needed
tq the gas network to enable the transition to net zero.
é’nere is a need to understand the role of the gas

twork in 2050, by continuing to explore the
cgansition to 100% hydrogen and alternatives such as
Siomethane for specific locations. It’s important to
Feontinue to explore this, and to make sure that changes

ade in the energy system do not negatively impact
the gas network transition. We know that the
deployment levels required for heat pumps will be
difficult to achieve and therefore need to keep
alternative options open. Our modelling excludes the
cost of decommissioning the gas network, which is
expected to be significant.

The gas network is undergoing a significant REPEX
programme to make the gas networks more suitable
for hydrogen by replacing iron mains within 30 meters
of a property. The programme is mandated by UK
Health and Safety Executive and funded by OfGem.
Across Wales, WWU is currently 22 years into the 30-
year programme, with a projected end date in 2032. In
Flintshire this is 66.57% complete.

Our modelling has shown a demand of up to

June 2024

220GWh/year for hydrogen in the future from industry
and up to 720GWh/year for transportation. These
numbers need additional verification with the industry
within Flintshire

The optimisation model chooses hydrogen boilers for
peak capacity only, which is a very unlikely domestic
set up since it would be expensive per household.
Therefore, we believe the future of hydrogen for home
heating is still uncertain and have excluded this from
the short-term road map and propositions, unless the
LA is already underway with pilot projects.

The model shows the hydrogen required for industry
and transportation is produced via electrolysis could
be 0.04MW, supporting far less than 1% if the UK
ambition of 20GWT! of low carbon hydrogen
production by 2030. Hydrogen is currently localised in
the model, which means it is used at the point of
production, or imported into the system from a
national asset.

The investment needed for hydrogen in Flintshire is
£107m between now and 2050, mainly for hydrogen
refuellers.
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5. Action planning
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Reinforce and transition energy networks

Network transitions

Storage

Short term and seasonal storage also needs
consideration. While our modelling does not show a
lot of electrical storage, the majority of scenarios use
the electricity grid as storage, choosing to export when
here is excess renewable energy in the system and to
dimport when there is a deficit of renewable energy in
e system. Especially since neighbouring local
@uthorities which opt for weather-dependent
Tenewables (e.g. PV and wind) are likely to be
nerating (and thus exporting) renewable energy at
Emilar times, there is a need for national asset level
storage to provide flexibility and resilience in the
energy system. This could come in many forms,
including batteries, hydrogen storage with CCGT and
CCUS, or more innovative alternatives. Especially
where these storage solutions incorporate multiple
energy vectors (for example, hydrogen storage) the
relevant network operators will require close
collaboration to ensure the storage solution effectively
meets the needs of the regional or national energy
system.

An approximate cost that would be available
for national asset level production of electricity

June 2024

and storage would need to be commensurate to
the OPEX costs for electricity imports in the
model. Our model uses wholesale electricity
costs; based on a cost of 6.3p/kWh for
3,130GWh/year of electricity imported in the
high demand scenario, this equates

to £188million/year.
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5. Action planning

Reinforce and transition energy networks

Network transitions

Smart Local Energy Systems (SLES):
SLES use different energy assets and
_Lr;frastructure (known as Distributed Energy
cResources (DERs)) to enable an area-
Qjevel optimised demand and supply balance.
@SLES minimises unnecessary transition
Shbetween vectors and can lead to benefits in
Hterms of costs and carbon emissions. They
oxre particularly beneficial where there is
strong interplay between demand energy
vectors (heating, cooling, electricity, and
hydrogen).
SLES technologies can provide flexibility
services to the national or local power
networks, by shifting electricity demand in
response to pricing or carbon
signals. Technologies can interact directly
with the DNO, or they may be aggregated
by a central SLES market / control platform
which enables the different technologies to
interact with one another, and even enable
peer to peer trading of energy
generation, demand and storage.

June 2024

Smart local energy systems

We have undertaken model runs at hourly, 3 hour and
24 hour intervals. These show that as the interval
shortens, the annual electricity use (i.e. the GWh shown
in the Sankey diagram) increases which is due to the
peaks in the demand. When the demand is smoothed out
over 24 hours, the annual electricity use smaller. If there
were mechanisms to manage local supply vs demand,
the annual electricity use could be decreased.

Areas to focus on would be those which need substation
interventions (see Figure 5.0.16), liaising with the
networks on the order of planned upgrade to the
network will enable the Local Authority to prioritise
where pilot programmes and roll-out of SLES would be
most appropriate.

Investment in SLES can reduce the cost of upgrades
needed in the electricity network. We haven’t included
specific costs for SLES because they should be
undertaken in circumstances where it will reduce the
cost to the electricity network and expediate the time
that it takes to get a grid connection. Applying SLES as
a means to avoid reinforcing the electricity network
(thus reducing the cost of network upgrades) has
nuanced impacts on the reliability and safety of the
network which should be carefully considered by each
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community before implementing this approach.

Regulations need to make it easier for local
communities to benefit from renewables installed
behind the substation (as opposed to behind the meter).
Local communities should be able to respond to signals
about their demand to use their localised electricity.
Electricity suppliers are rolling this out on a national
basis (for instance Octopus saver sessions), and
localised trials have been happening, however this is not
easy to put in place currently.
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Glossary of terms PDE- &
Term Definition or meaning
Action The process of doing something — a specific action assigned to a responsible person preferably with a date to be
- completed.
gAnaerobic Digestion Processes biomass (plant material) into biogas (methane) that can be used for heating and generating electricity.
mBaseline The baseline is the data showing the current energy system, containing the 2019 data sets provided by the LA and
= publicly available data.
|_\
%Batteries Devices that store electrical energy to be used at a later time.
Biomass boiler A boiler which burns wood-based fuel (e.g. logs, pellets, chippings) to generate heat and electricity.

Carbon Capture and Storage The process of capturing and then storing carbon emissions before they enter the atmosphere.
(CCS)

Certainties A fact that is definitely true or an event that is definitely going to take place. In terms of a local energy system, certainties
include funded projects, etc.

Demand Local energy demand that the local energy system needs to meet.

Demand headroom The difference between the electrical capacity of a substation, and the electricity demand at the substation at the time of
peak demand.
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Glossary of terms

Term

Deployment modelling

Dispatchable energy generation
Ebistribution network
8Electricity network

9

S
I_Electrolyser
&nergy Proposition

Energy System Component

Focus zone

Generation

Generation headroom

Grid electricity
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Definition or meaning

A model investigating rates by which to deploy specific technologies between the baseline year and 2050 to achieve the end state
developed by the optimisation model for each scenario. The model considers broader plan objectives and local, regional, and national
strategic priorities, policies, and targets to help us to define a suitable level of ambition and inform an action plan.

Energy generation that can turn on and off (i.e. isn’t controlled by the weather) — this is likely to be gas turbines of some sort.
Takes energy from transmission network and delivers it to users via pipes or wires at low pressure / voltages.

Interconnected infrastructure which consists of power stations, electrical substations, distribution lines and transmission lines. The
network delivers electricity from the producers to consumers.

A piece of equipment that uses electricity to split water into hydrogen and oxygen.

A proposition is an energy component with a scale and a timescale. For instance, X MW of wind turbine to be built in 5 years, 10,000
buildings to retrofit with XX by 2030, or a pilot project such as hydrogen storage innovation. These are typically near term, low
regrets energy components that are needed in future energy systems (it is likely that these appear in all scenarios).

A term used to describe anything that can have a direct impact on energy demand and/or the way energy is supplied. E.g. installing
retrofit measures can reduce overall heating demand, increasing solar PV capacity can change the supply mix and the way that the
energy system operates.

A modelling zone which has been identified as an area in which to target near-term installation, upgrade, retrofit, or other activities
related to a specific energy system component.

Local generation — size below 100MW.

Generation headroom in a local authority's electricity distribution network refers to the remaining primary substation capacity at the
time of peak generation, crucial for maintaining a stable and reliable power supply to meet the community's needs

Electricity that is supplied by the electricity network.
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Glossary of terms PDE- &
Term Definition or meaning
Grid substation The physical equipment comprising a substation with a 132kV-33kV transformer(s) connecting the grid-level, extra high
— voltage electricity lines to the primary-level, high voltage electricity lines. The grid substation facilitates connection with the
c national grid.
o
%Heat network A distribution system of insulated pipes that takes heat from a central source and delivers it to a number of domestic or non-
-] domestic buildings.
|_\
%Heat pump A piece of equipment that uses a heat exchange system to take heat from air, ground or water and increases the temperature to
heat buildings.
Hydrogen A flammable gas that can be burned, like natural gas, to generate heat or power vehicles. The by-product is water only, no
carbon.
Infrastructure Local energy distribution infrastructure, includes storage assets if these are at grid level.
Landfill gas Gases such as methane that are produced by micro-organisms in a landfill site that can be used as a source of energy.
Lever We use the term policy levers to refer to the ‘governing instruments’ (Kooiman, 2003) which the state has at its disposal to
direct, manage and shape change in public services.
Local energy system The distribution level energy system, excludes the transmission and national assets.
Longer-term options The likely outcome of these is less certain and dependent upon actions and decisions being made that are not under our control,

e.g. a national policy or the capability / availability of a technology.
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Glossary of terms

Term
Major industrial load
Methane reformation

icrogeneration

Modelling zone

TOT Usigpn

National Asset

National grid

National Net Zero

Natural Heritage
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Definition or meaning

The power demand of industrial sites in the 2019 NAEI Point Sources data are large enough to be classified as major industrial
loads. Sites that aren’t included in this database are likely too small to have a significant impact on the energy system
singlehandedly.

Process of producing hydrogen by heating methane from natural gas and steam, usually with a catalyst. Produces carbon dioxide
as a by product.

Small-scale generation of heat and electricity by individuals, households, communities or small businesses for their own use.

A specified area in our modelling which is the smallest level of granularity for analysis. The zones are used through energy
modelling, deployment modelling, and mapping. Zones were created by intersecting the Local Authority boundary with the
primary substation service area boundary, as described in the "Methodology - electricity and gas network infrastructure” section
of the Technical Report. May also be called "zone" or "substation zone™ in the reports.

National infrastructure (can be supply or demand and the accompanying transmission / distribution infrastructure) — defined as
over 100MW, unless it produces heat which can only be used locally this is generally excluded from LAEP particularly the
modelling.

A generic term used in the reports referring to the electricity network serving Wales, including both the transmission and
distribution networks and facilitating the flow of electricity between neighbouring areas or regions. May also be called
generically “grid” in the reports.

The National Net Zero modelled in the LAEP. Details of assumptions are in the methodology section.

This includes features which are of ecological, geological, geomorphological, hydrological or visual amenity importance within
the landscape, and which form an essential part of the functioning of the natural environment and natural assets of RCT.
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Term Definition or meaning
Net Zero Net zero when used in this LAEP is the energy net zero as it does not include all emissions, only energy emissions.
_|
gNo regrets/ low regrets Options which are common to all scenarios, cost-effective, provide relatively large benefits, and are very likely to be
QO important parts of the future energy system, regardless of future uncertainty.
®_ . . . . . .
SOptimisation modelling Modelling to create the most cost and carbon optimal system.
Ic?s:)ption A term used to describe ways that a particular objective can be achieved. In the context of this LAEP, an option could
N be deploying a particular energy system component
Outward code The first part of a postcode i.e. BS1.
Pathway A pathway is how we get from the current energy system, to the most likely net zero end point. The pathway will

consider what is needed from across the scenarios, the supply chain, number of installers etc. The propositions will
make up the more certain part of the pathway, whereas the longer-term energy components will need further
definition in the future.

Power purchase agreement (PPA) A contract between two parties where one produces and sells electricity and the other purchases electricity.

Primary substation The physical equipment comprising a substation with a 33kV-11kV transformer(s) connecting the primary-level, high
voltage electricity lines to the consumer-level, low voltage electricity lines.

Primary substation service area The area bounding the buildings or other electricity demands which are served by a primary substation (or, in ANW, a
group of primary substations acting together to serve one area).
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Term
Programme

Project

uick win projects
R

gRenewable Energy Guarantees
%of Origin (REGO) Agreement

> Resistance heating/ heater
|_\
goBcenarlo

Sensitivities

Sewage gas
Solar PV

Strategic objective
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Definition or meaning
A series of projects, usually with a theme, that is run collectively.

Strategic scale projects being implemented or planned for implementation in the local energy system that will
significantly affect local demand or local supply.

\ery short-term actions, certain as no major blockers.

A scheme that tells consumers what proportion of their electricity comes from renewable sources.

Generate heat by passing electrical currents through wires.

A scenario is a set of assumptions for a particular end point (usually 2050) which are modelled in our optimisation
model. We modelled 5 different scenarios to see what was common across the scenarios and therefore is a “no regrets”
measure, and what changed between the modelled scenarios.

Sensitivities of a specific scenario can be tested — for instance to test the impact of increasing electricity/hydrogen prices
on the scenario. Testing a sensitivity is when you change one thing multiple times to assess the impact on the
cost/carbon.

A mixture of gases generated in sewer systems, used in a reciprocating gas engine to produce heat and electricity.
Convert solar radiation into electricity using photovoltaic (PV) cells.

Strategic objectives are purpose statements that help create an overall vision and set goals and measurable steps to
achieve the desired outcome. A strategic objective is most effective when it is quantifiable either by statistical results or
observable data. Strategic objectives further the vision, align goals and drive decisions that impact change.
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Glossary of terms

Term

Strategic options

1

SSubstation upgrades

P

upply
Supply/generation headroom

v9T ude

TfW zone

Transmission network
Uncertainties

We

Wind power
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Definition or meaning

Strategic options are longer-term changes to demand, generation and infrastructure that will lead onto decarbonisation of
the local energy system - and the key variables that determine scenarios.

Interventions at an existing primary substation designed to increase the capacity of the substation, such as upgrading an
existing primary substation or installing a new primary substation. May also be called ‘substation interventions’in the
reports.

Energy supply options — this is how energy is delivered from the point of source — so a supply option would be solar PV.

The difference between the electrical capacity of a substation, and the power being supplied to the substation at a given
time.

An area used by the Transport for Wales (TfW) as a point of origin or departure for vehicle trips. May also be called
"transport zone" within the reports.

Move energy via pipes or wires for long distances around the country at high pressure/ voltages.
Uncertainty results from lack of information or from disagreement about what is known or even knowable.

In this report, the term "we" has been used throughout to refer to the consultants that have been commissioned by Welsh
Government to support the development of this LAEP.

Harnessing the kinetic energy of wind to turn a turbine to generate electricity.
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Units of measure PDE- &
Unit Definition or meaning
°C Degree(s) Celsius — a unit of temperature on the Celsius scale.
EGWh Gigawatt hour(s) — a unit of energy representing 1 billion watt-hours.
8kgCOze Kilogram(s) of carbon dioxide equivalents — a unit of measurement for greenhouse gas warming potential, expressing the
D equivalent weight of carbon dioxide with the same global warming potential.
-]
—XtCO,e Kilotonne(s) of carbon dioxide equivalents - a unit of measurement for greenhouse gas warming potential, expressing the
g equivalent weight of carbon dioxide with the same global warming potential. Represents 1 million kgCO2e.
kV Kilovolt(s) — a unit of potential energy of a unit charge in a point of a circuit relative to a reference (ground) representing 1000
volts.
kw Kilowatt(s) — a metric unit of power measuring rate of energy consumption or production representing 1000 watts.
kWh Kilowatt hour(s) - a unit of energy representing 1000 watt-hours.
kWp Peak kilowatt(s) — the maximum power rating possible produced by an energy generation source (i.e., amount of power produced in
ideal generation conditions).
MW Megawatt(s) — a metric unit of power measuring rate of energy consumption or production representing 1 million watts.
MWe Megawatt(s) electric — a unit of electric power output from a generation source representing 1 million watts electric.
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Units of measure

Unit

MWth

MWh

tCO, per capita

/9T usfepnyL
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Definition or meaning
Megawatt(s) thermal — a unit of thermal power output from a generation source representing 1 million watts thermal.

Megawatt hour(s) - a unit of energy representing 1 million watt-hours.

Tonne(s) of carbon dioxide per capita — a unit of mass of carbon dioxide emitted per member of a population per year. Represents
1000 kgCO, per capita.
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Appendix XVII
Action plan

Scaling zero carbon buildings

Description
_|
[
& Lead
D
S Timescale
|_\
\I
|_\
Benefits
Investment

Contributing
stakeholders

June 2024

1.1

Develop and implement programme of support for off-gas grid homes

FCC

2024-2030

Reduced emissions from domestic sector, less reliance on fuels with

fluctuating prices

Staff resources required from planning team

Flintshire County Council
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1.2

Develop programme for retrofit of Council owned buildings

FCC

2024-2026

Safe, healthy, low carbon homes for those who most need them.

Clear plan for needs, investment, and capital across the local
authority.

Staff resources required from planning team

Flintshire County Council
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Action plan
Scaling zero carbon buildings
1.3 1.4
4 Promote rollout of EPCs to all Flintshire residents Complete existing ECO4 and ORP 2 and 3 funding programmes
c Description
o
D
)
S
| Lead FCC FCC
N
Timescale 2024-2026 2024-2025
Greater awareness of energy performance of Flintshire’s domestic
. stock, and potential for carbon reduction measures
Benefits
Unknown
Investment

Local EPC contractors, the public, property owners

Contributing
stakeholders
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Action plan

Scaling zero carbon buildings

Description
_|
[
& Lead
D
S Timescale
|_\
\I
w
Benefits
Investment

Contributing
stakeholders

June 2024

1.5

Upskill Council planning and regeneration team staff on retrofit of
‘heritage’ buildings, and novel technologies (e.g. heat pumps and

charging hubs)

FCC

2024-2025

Greater in-house knowledge for hard to decarbonise areas of the

domestic stock

Cost of training

Training providers
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1.6

Develop emissions standards for operation and construction of
Council new builds and retrofits

FCC

2024-2025

Low energy, low carbon, safe and warm homes for residents, and
council staff

External advisors
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Action plan

Scaling zero carbon buildings

— .
c Description
o
QD
D
o
|_\
- Lead
D
Timescale
Benefits
Investment

Contributing
stakeholders

June 2024

1.7

Explore opportunities to engage with the supply chain to ensure they
are adequately aware of the scale of change required for domestic

retrofit

FCC

2024-2026

Lower cost and faster build out of decarbonisation and retrofit

measures

Supply chain: producers, sellers, installers of decarbonisation retrofit

measures

Sir'y Fflint
FFIintshire

COUNTY COINCIL

1.8 (linked to regional action B.1.8)
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Apply lessons learnt from Optimised Retrofit Programme to
retrofitting the privately rented and owner-occupied sectors through

Welsh Zero Carbon Hwb.

Welsh Government

2024 - 2030

Welsh Zero Carbon Hwb
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Action plan

Scaling zero carbon buildings

1.9 (linked to regional action B.2.1)

Using the learning from other information hubs to develop an
o information service that provides a trusted source of retrofit and
Description energy efficiency information for consumers. Explore the potential of
establishing an advice hub to support regional decarbonisation / low
carbon energy initiatives.

_|
[
o
Q Lead Welsh Government
D
S Timescale 2024-2026
|_\
\I
(é)]
Benefits
Investment

Contributing
stakeholders

June 2024

Sponsors: Delivery partners:
T ARUP
1\'r:u)u . ——.-\\
T Sir Y Filint | =0 YT
. . ywodraeth Cymru CARBON
Flintshire | et covenmen TRUST
B2 £
A7

1.10 (linked to regional action R.1.4)

Work with Community Interest Companies (CIC) to provide a
regional service of wrap around support for residents covering
education, behaviour change, energy advice and support.

Warm Wales

2024-2028

Community Interest Companies (CIC)
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Appendix XVII
Action plan

Scaling zero carbon buildings

— .
c Description
o
QD
D
o
|_\
- Lead
(@)}
Timescale
Benefits
Investment

Contributing
stakeholders

June 2024

1.11 (linked to regional action 3A)

Provide support and incentives for households to install energy
efficiency measures and low-carbon heating systems, ensuring such
support is targeted at those in fuel poverty and/or in most need.

RSLs

2024-2030

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

£
| I ARUP
FSir y Fflint j‘ﬂ&é —

ﬂ Ambition
North Wales

1.12 (linked to regional action 3C)
Ensure PAS 2035 surveys and a clear plan for retrofit measures are

prepared for individual social homes, in accordance with the Welsh
Housing Quality Standard (WHQS)M20,

FCC and RSLs

2024-2030

Sponsors: Delivery partners:

136



Appendix XVII
Action plan

Scaling zero carbon buildings

Description
_|
[
& Lead
D
S Timescale
|_\
\I
\l
Benefits
Investment

Contributing
stakeholders

June 2024

1.13 (linked to regional action 3D)

Review current support provision to tenants and landlords in the
private-rented sector to ensure minimum energy efficiency standards
are met. Review enforcement provisions to ensure minimum statutory
standards within the sector are achieved.

Welsh Government

2024-2026

Local Authorities

Sponsors: Delivery partners

% ARUP

CINGOR . p—
- O Y Filint | =20 CARBON
h A ywodraeth Cymru CARBON

I:I |ntShII'e Welsh Government TRUST

COUNTY COINCIL

- @

1.14 (linked to regional action 3C)

Explore development of support mechanisms for small to medium-
sized enterprises (SMES) to encourage uptake of energy efficiency
improvements to commercial buildings.

Business Wales / M-Sparc; North Wales Mersey Dee Business
Council

2024-2030
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Action plan

Scaling zero carbon buildings

— .
c Description
o
QD
D
o
|_\
- Lead
oo
Timescale
Benefits
Investment

Contributing
stakeholders

June 2024

1.15 (linked to regional action B.1.7)

Work with local authorities and regional bodies to determine an
approach to coordinated, street-by-street approach to retrofit and the

mechanisms for delivery (e.g. governance, resource, finance, policy).

Co-ordinate a retrofit plan for all housing tenures which expands on
the Optimised Retrofit Programme.

Welsh Government

2024-2030

Local Authorities, regional bodies

Sponsors: Delivery partners:

%, ARUP
CINCOR . —
Siry Filint | == AT
-y A Liywodraeth Cymru CARBON

I:I IntShlre Welsh Government TRUST

is il
D

1.16 (linked to regional action B.5.1 and 3E)

Identify specific local planning constraints (e.g. permitted
developments i.e. 3 metre rule for heat pumps, permissive planning
for listed buildings, new build regulations) limiting progress to net
zero and delivering the LAEPs and work with Welsh Government to
resolve these.

Welsh Government and Local Authorities

2024-2030
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Action plan

Scaling zero carbon buildings

Description
_|
[
& Lead
D
S Timescale
|_\
\I
(o)
Benefits
Investment

Contributing
stakeholders

June 2024

1.17 (linked to regional action B.5.2)

Consider tighter building regulations to support delivery of net zero
ready buildings including a consultation on Part L regulations in 2024

Welsh Government

2024-2026

Local Authorities, regional bodies

Sponsors: Delivery partners:

T ARUP

L \'hlfj R . —\\

r 4 Slr y Ffllnt Llywodraeth Cymru CARBON
Flintshire elsh Government TRUST

COUNTY COINCIL

ﬂ Ambition
North Wales

1.18 (linked to regional action B.1.2 and 3B)

Develop and agree an approach and delivery plan for tackling owner-
occupied retrofit. Review existing and explore new potential financial
mechanisms to support owner-occupiers and building owners seeking
to undertake energy efficiency retrofit works.

Welsh Government

2024-2026
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Action plan

Scaling zero carbon buildings

— .
c Description
o
QD
D
o
|_\
0 Lead
o
Timescale
Benefits
Investment

Contributing
stakeholders

June 2024

1.19 (linked to regional action E.4.1)

Identify procurement frameworks for renewable technologies which
consider local and ethical sourcing of goods and services. Develop
national procurement framework, learning from previous ECO 4 roll
out and the Optimised Retrofit Programme, to deliver street-by-street
retrofit.

Welsh Government

2024-2026

-

Sir'y Fflint
Flintshire

COUNTY COINCIL

Sponsors:

3%

Llywodraeth Cymru
Welsh Government

ﬂ Ambition
North Wales

Delivery partners:

ARUP

—
S —
CARBON

TRUST
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Action plan

Decarbonising transport

Description
_|
c
3
) Lead
-
=  Timescale
(00
|_\
Benefits
Investment

Contributing
Stakeholders

June 2024

2.1

Apply pressure to Welsh Government for greater direction for on
street EV charging

FCC

2024-2025

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
_ TUE ARUP
FSir y Fflint ’2‘4&6 —

S>E

2.2

Explore EV charging technologies for kerbline properties where no
off-street options are available

FCC

2024-2026

Sponsors: Delivery partners:
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Action plan

Decarbonising transport

_|

S
Description

g p

D

o

00

N Lead
Timescale
Benefits
Investment

Contributing
Stakeholders

June 2024

2.3

Understand charging facilities potential within town centre
regeneration and place making plans, explore SPF and ORCS funding

FCC

2024-2026

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
FSir y Flint j‘ﬂ&é —

-

24

Ensure commitment to high speed broadband connections for
everyone in Flintshire

FCC

2024-2025

Sponsors: Delivery partners:
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Action plan

Decarbonising transport

Description
_|
c
3
) Lead
-
=  Timescale
(00
w
Benefits
Investment

Contributing
Stakeholders

June 2024

2.5

Lobby for investment in the rail infrastructure to improve service
frequency and reduce travel time

FCC

2024-2026

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
_ TUE ARUP
FSir y Fflint ’2‘4&6 —

S>E

2.6

Further develop active travel networks and principles, keeping in
mind impacts of equalities act

FCC

2024-2025

Sponsors: Delivery partners:
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Action plan

Decarbonising transport

_|

S
Description

2 p

D

o

o0

N Lead
Timescale

Benefits

Investment

Contributing
Stakeholders

June 2024

2.7
Develop plans for last mile sustainable mobility requirements within

the scope of new and improved stations in the North Wales metro
programme

FCC

2024-2026

. . Llywodraeth Cymru CARBON
I:I In-tshlre Welsh Government TRUST

COUNTY COINCIL

e
| A ARUP
FSir y Flint j‘ﬂ&é —_

S>E

2.8

Provide public finance options and national standards for EV
charging infrastructure.

FCC

2024-2026

Sponsors: Delivery partners:
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COUNTY COINCIL

e
| A ARUP
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Appendix XVII ;>?ﬁ¥;T
Action plan

Decarbonising transport

Sponsors: Delivery partners:

2.9 2.10 (linked to regional action 4C)
Release pilot EV charge point locator and costing tool for EV charge Collaborate on opportunities to decarbonise the public sector fleet,
points. public service vehicles, and commercial and industrial fleets and the

co-ordination of associated infrastructure design and development

Description across local authority boundaries.
_|
c
)
@ Lead FCC ANW and WGES
>
5 Timescale 2024-2026 2024-2030
ol
Benefits
Investment
Contributing

Stakeholders

June 2024
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Action plan

Decarbonising transport

_|

S
Description

2 p

D

o

00

o Lead
Timescale
Benefits
Investment
Contributing

Stakeholders

June 2024

2.11 (linked to regional action 4D)
Work together to deliver the most appropriate electric vehicle public

charging infrastructure across the region, aligning with national work
being undertaken through Transport for Wales.

ANW,; North Wales Corporate Joint Committee; TfW; SPEN

2024-2026

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
FSir y Flint j‘ﬂ&é —

-

2.12 (linked to regional action 4F)
Support greater awareness raising of UK Government funding for

development of electric vehicle charging infrastructure such as the
on-street residential charging scheme.

ANW

2024-2028

Sponsors: Delivery partners:
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Action plan

Decarbonising transport

Description
_|
c
3
) Lead
-
=  Timescale
(00
\l
Benefits
Investment

Contributing
Stakeholders

June 2024

2.13 (linked to regional action 4G)
Continue to support organisations such as local community car clubs

to deliver community-oriented, low-carbon transport infrastructure
and services.

ANW; WGES

2024-2030

Sponsors: Delivery partners:

N ARUP

L \'hlfj R . —\\

r 4 Slr y Ffllnt Llywodraeth Cymru CARBON
Flintshire elsh Government TRUST

COUNTY COINCIL

S>E

2.14 (linked to regional action R4.1)
Establish a Regional Transport Officer's Group that provides a forum

for collaboration and alignment between local and national
government in addition to Transport for Wales.

North Wales Corporate Joint Committee

2024-2026
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Action plan

Decarbonising transport

_|

S pescri
escription

& p

D

o

00

oo Lead
Timescale
Benefits
Investment

Contributing
Stakeholders

June 2024

2.15 (linked to regional action R4.2)

Explore opportunities around bus franchising across the region.

ANW

2024-2026

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| S ARUP
FSir y Filint i

ED o

2.16 (linked to regional action R4.3)

Produce the first Regional Transport Plan (RTP) in line with that
Welsh Government statutory guidance.

ANW

2024-2025

Sponsors: Delivery partners:
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Sponsors: Delivery partners:

. . Llywodraeth Cymru CARBO NV
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
__ S ARUP
r'_,Sir y Filint i

Appendix XVII P
Action plan

Decarbonising transport

2.17 (linked to regional action T.2.4)

Develop a national procurement framework for EV infrastructure

Description
_|
c
o
QD
) Lead Welsh Government
-
=  Timescale 2024
(e'e]
(o)
Benefits
Investment

Contributing
Stakeholders

June 2024 149



Sponsors: Delivery partners:

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
F,Sir y Flint ’2‘4&6 —

Appendix XVII I\>%§“
Action plan

Increasing local renewable generation

3.1 3.2
Promote community energy schemes Continue to rollout renewables in line with REAS, land assessments
— and constraints mapping
o
Q. Description
) escriptio
D
-]
©
© Lead FCC FCC
Timescale 2024-2025 2024-2030
Benefits
Investment

Contributing
stakeholders

June 2024 150
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Action plan

Increasing local renewable generation

Description
_|
[
3
o) Lead
o
=  Timescale
o
|_\
Benefits
Investment

Contributing
stakeholders

June 2024

3.3

Facilitate rooftop solar PV uptake in owner-occupied dwellings
through knowledge sharing and signposting

FCC

2024-2027

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
FSir y Flint ’2‘4&6 —

-

3.4

Understand local potential for solar carports

FCC

2024-2026

Sponsors: Delivery partners:
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Action plan

Increasing local renewable generation

_|

S
Description

O p

D

o

©

N Lead
Timescale
Benefits
Investment

Contributing
stakeholders

June 2024

3.5

Support SMEs with rooftop solar installation for reducing energy
costs

FCC

2024-2027

Sponsors: Delivery partners:

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
FSir y Flint ’2‘4&6 —

-

3.6

Explore possibilities for geothermal energy generation within old coal
fields, study from local university or college may be required

FCC

2024-2027
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Action plan

Increasing local renewable generation

Description
_|
[
3
o) Lead
o
=  Timescale
o
w
Benefits
Investment

Contributing
stakeholders

June 2024

3.7 (linked to regional action G)

Explore the development of an investment prospectus for renewable
developments currently in the pipeline.

ANW

2024-2025

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
F,Sir y Flint ’2‘4&6 —

-

3.8 (linked to regional action 2A)

Engage with Welsh Government to identify and build on
opportunities that Ynni Cymru could provide to North Wales.

Ynni Cyrmu and ANW

2024-2030

Sponsors: Delivery partners:
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Action plan

Increasing local renewable generation

_|

S
Description

O p

D

o

©

N~ Lead
Timescale
Benefits
Investment

Contributing
stakeholders

June 2024

3.9 (linked to regional action 2B)
Explore how to improve communication of available funding sources
for the development and delivery of a range of low-carbon power

generation projects (e.g. onshore and offshore wind, solar PV,
nuclear, and tidal and marine energy).

ANW

2024-2025

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
FSir y Flint j‘ﬂ&é —

-

3.10 (linked to regional action 2D)

Sponsors: Delivery partners:

Support workstreams in increasing local ownership of energy projects

to be delivered in line with proposed guidance on local and shared
ownership in Wales.

Ynni Cyrmu and ANW

2024-2030
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Action plan

Increasing local renewable generation

Description
_|
[
3
o) Lead
o
=  Timescale
O
()]
Benefits
Investment

Contributing
stakeholders

June 2024

3.11 (linked to regional action 2E)

Explore the potential of establishing an advice hub to support regional
decarbonisation / low carbon energy initiatives.

ANW

2024-2026

Sponsors: Delivery partners:

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
FSir y Flint j‘ﬂ&é —

-

3.12 (linked to regional action 2F)

Maximise opportunities for public procurement to support the
acceleration of renewable energy generation and secure local economic
and social value. Ensure that public procurement strengthens local
supply chains / local jobs (social value). Ask the supply chain to
deliver against public sector carbon ambitions through procurement
frameworks.

ANW

2024-2030
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Action plan

Increasing local renewable generation

_|

S
Description

O p

D

o

©

o) Lead
Timescale
Benefits
Investment

Contributing
stakeholders

June 2024

3.13 (linked to regional action 2G)
Maximise opportunities for community benefits funds from energy
infrastructure projects (on the distribution network) to support local

and regional decarbonisation initiatives, recognising the need to target
those communities and areas most impacted by such developments.

ANW

2024-2030

N ARUP

L \'hlfj R . —\\

r 4 Slr y Ffllnt Llywodraeth Cymru CARBON
Flintshire elsh Government TRUST

COUNTY COINCIL

-

3.14 (linked to regional action R2.1)

Explore the opportunities that Power Purchasing Agreements could
provide to energy generation across the region.

ANW

2024-2026

Sponsors: Delivery partners:
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Appendix XVII P
Action plan

Increasing local renewable generation

Sponsors: Delivery partners:

3.15 (linked to regional action R2.2) 3.16 (linked to regional action RN.4.1)
Continue to explore the opportunities presented by solar canopies in Identify and explore opportunities for the development of renewables
car parking spaces and the enablers to scale the technology across the on public sector owned land.
o region.
Description
_|
o
)
@ Lead ANW and WGES Welsh Government and Trydan Gwyrdd Cymru
S
'5 Timescale 2024-2027 2024-2030
\l
Benefits
Investment

Contributing
stakeholders

June 2024
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Action plan

Supporting green business

_|

C - -

©  Description

QD

D

>

©

oo Lead
Timescale
Benefits
Investment

Contributing
stakeholders

June 2024

4.1

Promote work undertaken by AMRC where appropriate

FCC

2024-2026

N ARUP

L \'hlfj R . —\\

r 4 Slr y Ffllnt Llywodraeth Cymru CARBON
Flintshire elsh Government TRUST

COUNTY COINCIL

-

4.2

Continue to support Deeside Decarbonisation Forum and signpost
funding opportunities

FCC

2024-2030

Sponsors: Delivery partners:
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Sponsors: Delivery partners:
% ARUP
o, =
- SI_I‘ y Ff.llnt Uywodracth Cymru ‘m
(I(:I!I!"If\‘;t(§b"|re Welsh Government TRUST
. TN Eolioym
Appendix XVII ‘\>m’rm
Action plan
Supporting green business
4.3 4.4
Understand potential for redevelopment plan of Mostyn dock, Understand how sustainability can be worked in to Flintshire’s digital
undertake opportunities mapping strategy and potential for data supported decarbonisation
Description
_|
e
o
Q
@ Lead FCC FCC
S
'5 Timescale 2024-2026 2024-2025
O
Benefits
Investment

Contributing
stakeholders

June 2024 159
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Action plan

Supporting green business

_|

C - -

©  Description

QD

D

>

o

O Lead
Timescale
Benefits
Investment

Contributing
stakeholders

June 2024

4.5

Look to undertake heat mapping exercise and understand heat
network potential

FCC

2024-2026

N ARUP

L \'hlfj R . —\\

r 4 Slr y Ffllnt Llywodraeth Cymru CARBON
Flintshire elsh Government TRUST

COUNTY COINCIL

ﬂ Ambition
North Wales

4.6

Support SMEs to develop plans to decarbonise and signpost to
funding opportunities

FCC

2024-2030

Sponsors: Delivery partners:
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Sponsors: Delivery partners:

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
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Appendix XVII ;>?ﬁ¥;T
Action plan

Supporting green business

4.7

Continue to support town centre place making investment and
signpost funding opportunities available to businesses and social
enterprises

Description
_|
[
3
o) Lead FCC
-
N  Timescale 2024-2030
o
H
Benefits
Investment

Contributing
stakeholders
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Sponsors: Delivery partners:
% ARUP
-SI_I' y Ff.llnt Uywodraeth Cymru m
!?'!I!n;tcgbl!re Welsh Government TRUST
) TN Sosiem
Appendix XVII ‘\>mh
Action plan
Maturing hydrogen in industry
5.1 5.2
Plan for and be aware of upcoming hydrogen project funding Develop local strategy to understand local need, requirements,
—] opportunities challenges, and opportunities for hydrogen
=
Q. Description
) p
D
S
N
S Lead Jo FCcC
Timescale 2024-2026 2024-2026
Benefits
Investment

Contributing
Stakeholders
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Action plan

Maturing hydrogen in industry

Description
_|
[
3
o Lead
-
N  Timescale
o
w
Benefits
Investment

Contributing
Stakeholders

June 2024

5.3

Look to support research into hydrogen co-challenges for local
businesses

FCC

2024-2027

Sponsors: Delivery partners:

{"?(fr‘g ARUP

L \'hlf-{ R . —\\

r 4 SI r y Ffl Int Llywodraeth Cymru CARBON
Flintshire elsh Government TRUST

COUNTY COINCIL

ED £om

5.4 (linked to regional action E)

Support the emerging hydrogen economy, taking account of proposed
hydrogen projects across the region.

ANW

2024-2030
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Action plan

Maturing hydrogen in industry

_|

S
Description

2 p

D

o

N

g Lead
Timescale

Benefits

Investment

Contributing
Stakeholders

June 2024

5.5 (linked to regional action N.4.4)
Publish a Welsh Government carbon intensity standard for hydrogen

production based on that of UK Government. This standard can be
used as a basis for future permitting by Natural Resources Wales.

Welsh Government and NRW

2024-2025

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
FSir y Flint ’2‘4&6 —

-

5.6

Publish findings from North Wales Conceptual Plan for hydrogen
infrastructure.

wwu

2024-2025

Sponsors: Delivery partners:
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Action plan

Maturing hydrogen in industry

G0¢ usfepnL

Description

Lead

Timescale

Benefits

Investment

Contributing
Stakeholders

June 2024

5.7 (linked to regional action N.3.5)
Make the network hydrogen ready. Deliver programme to convert
remainder of gas network not covered by the REPEX programme to

enable a 100% hydrogen conversion, WWUSs sustainability strategy
from 2023 identifies a desire to complete this between 2035-2040.

WWU

2024-2040

Sponsors:

3%

r' Sir'y Filint
-~ FI intshire Welsh Government

COUNTY COINCIL

5.8 (linked to regional action N.4.4)

Develop hydrogen and bio-methane projects.

wwu

2024-2050

Llywodraeth Cymru

-

Delivery partners:
ARUP
—

CARBON
TRUST

W
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Sponsors: Delivery partners:
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Appendix XVII I\>%§“
Action plan

Maturing hydrogen in industry
5.9 (linked to regional action N.4.5)
Develop a more detailed understanding of potential hydrogen

transport demand and incorporate this demand within existing
network demands. This action will be supported by WWU's

90¢ usfepnlL

Description innovation project HyDrive.
Lead WWU

Timescale 2024-2025

Benefits

Investment

Contributing
Stakeholders

June 2024 166
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Action plan

Reinforce and transition energy networks

Description
_|
[
3
o Lead
-
N  Timescale
o
\l
Benefits
Investment

Contributing
Stakeholders

June 2024

6.1 (linked to regional action N.1.2)

Hold regular engagement meetings between Flintshire County
Council, SPEN and WWU

SPEN, WWU

2024-2030 (on an ongoing basis)

Flintshire County Council

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
FSir y Flint j‘ﬂ&é —

-

6.2 (linked to regional action N.2.2 and N.3.3)

Sponsors: Delivery partners:

FCC and SPEN to work collaboratively to understand future demands

(electricity) and use this to influence ED3 Planning and investment
from OFGEM.

FCC, SPEN

2024-2026
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Action plan

Reinforce and transition energy networks

_|

ot
Description

2 p

D

o

N

8 Lead
Timescale
Benefits
Investment

Contributing
Stakeholders

June 2024

6.3 (linked to regional action N.2.1)

Inform local authorities about available data resources by providing
access to the DFES report and the resulting NDP (Network
Development Plan) via SPEN’s Open Data Portal as well as other
datasets such as heat maps, network infrastructure & usage. Requests
for additional, bespoke reports can also be made via the portal.

SPEN

2024-2030

Sponsors: Delivery partners:
T ARUP
1\'r:u)u . ——.-‘-\
i Y Filint | = —_—
. . ywodraeth Cymru CARBON
Flintshire | et covenmen TRUST
B2 £
g

6.4 (linked to regional action N.2.3)
Use all relevant outputs from the LAEPs to inform SPEN’s DFES

(Distribution Future Energy Scenario) Report, in turn SPEN will
share the trends and highlights from the DFES with individual LAs.

SPEN

2024-2025
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Action plan

Reinforce and transition energy networks

Description
_|
[
3
o Lead
-
N  Timescale
o
(o)
Benefits
Investment

Contributing
Stakeholders

June 2024

6.5 (linked to regional action N.2.4)
Provide low carbon technology (LCT) optioneering services to Local
Authorities to support them with site optioneering (cost and

timescale) for EV charging, heat pump rollout and renewable
generation infrastructure planning.

SPEN

2027-2029

Sponsors: Delivery partners:

T ARUP

L \'hlfj R . —\\

r 4 Slr y Ffllnt Llywodraeth Cymru CARBON
Flintshire elsh Government TRUST

COUNTY COINCIL

ﬂ Ambition
North Wales

6.6 (linked to regional action N.2.5)
Co-ordinate Net Zero clinics for Local Authorities to discuss
decarbonisation of heat, transport and renewables strategies, and

willingly contribute to workshops organised by the Local Authorities
for local small-medium enterprises (SMEs).

SPEN and WWU

2024-2030 (on an ongoing basis)
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Contributing
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June 2024

6.7 (linked to regional action N.2.6)

Discuss and agree any strategic optimisation opportunities with each
Local Authority to continue progressing decarbonisation and
economic growth plans.

SPEN and WWU

2024-2030 (on an ongoing basis)

Sponsors: Delivery partners:

% ARUP

CINGOR . p—
- O Y Filint | =20 CARBON
h A ywodraeth Cymru CARBON

I:I |ntShII'e Welsh Government TRUST

COUNTY COINCIL

- @

6.8 (linked to regional action N.1.3)

Plan a method to consolidate the pipelines for all energy-related projects
across the electricity and gas/hydrogen networks. This will consolidate all
actions planned by electricity and gas/hydrogen networks within an area into
one common database. As a starting point, set up ongoing engagement
meetings with DataMapWales, NGED SPEN, and WWU to coordinate if
and how DataMap Wales may be an appropriate platform to consolidate this
information.

SPEN and WWU

2024-2030 (on an ongoing basis)
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Investment

Contributing
Stakeholders

June 2024

6.9 (linked to regional action N.3.1)

Highlight gas infrastructure opportunities. Support Local Authorities
in exploring new opportunities to develop the existing gas networks
in advance of 100% transition to existing hydrogen network.

WWU

2024-2030 (on an ongoing basis)

Llywodraeth Cymru CARBON

Flintshire Welsh Government TRUST

COUNTY COINCIL

e
| A ARUP
FSir y Flint j‘ﬂ&é —

-

6.10 (linked to regional action N.3.2)

Include new projects from the LAEP in strategic planning process.

wwu

2024-2027

Sponsors: Delivery partners:
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June 2024

6.11 (linked to regional action N.3.4)

Share LAEP outputs on DataMapWales, plan how to keep this data
up to date and relevant

Welsh Government

2024-2025

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
FSir y Flint ’2‘4&6 —

-

6.12

Raise awareness of SPEN's Flexibility Service procurement to
support a smarter system.

SPEN

2024-2025

Sponsors: Delivery partners:
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Contributing
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June 2024

6.13 (linked to regional action N.2.7)

SPEN is already looking at industrial decarbonisation through their
partnership in the NEW-ID (North East Wales Industrial
Decarbonisation) Project. Any opportunities/benefits identified as
part of work on this project will be shared with the affected Local
Authorities, including Flintshire.

SPEN

2024-2030

Sponsors: Delivery partners:
T ARUP
1\'r:u)u . ——.-\\
T Sir Y Filint | =0 YT
. . ywodraeth Cymru CARBON
Flintshire | et covenmen TRUST
B2 £
A7

6.14

Explore opportunities for partnership delivery of district heating and

cooling networks, using waste heat sources such as mine water.

WG; Coal Authority; WWU

2024-2027
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June 2024

6.15 (linked to regional action 5B)
Understand the role that micro-grids and other innovative solutions

can play in existing industrial clusters such as those in Deeside and
Flintshire.

ANW; DDF

2024-2028

Sponsors: Delivery partners:

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
FSir y Flint j‘ﬂ&é —

-

6.16 (linked to regional action R5.1)

Explore and recognise opportunities that will be made available from
the Flintshire/Wrexham investment zone.

North Wales Corporate Joint Committee; DDF

2024-2028
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June 2024

7.1(linked to regional action A)

Ensure effective alignment between local, regional and national
energy strategies, plans and initiatives.

ANW

2024-2030

Sponsors: Delivery partners:

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

£
| I ARUP
FSir y Fflint j‘ﬂ&é —

ﬂ Ambition
North Wales

7.2 (linked to regional action D)
Provide regional support in the delivery of commitments made in the
Climate Action Wales public engagement strategy (July 2023) to help

citizens take action to reduce demand, improve energy efficiency and
use energy in a way which supports our vision.

ANW

2024-2030
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June 2024

7.3 (linked to regional action 1.1.3 and F)

Continue to explore and support opportunities for smart local energy
systems in the region. Using outputs from the LAEP, map smart local
energy system opportunities and identify feasibility/demonstrator
projects through engagement with key stakeholders including
community energy groups and general public.

ANW; Ynni Cymru; WG

2024-2030

Sir'y Fflint
FFIintshire

COUNTY COINCIL

7.2 (linked to regional action R1.2)

Sponsors: Delivery partners:

K ARUP
s T —
Llywodraeth Cymru CARBON

Welsh Government

TRUST

ﬂ Ambition
North Wales

Ensure alignment between the scope and function of the new
Regional Energy Strategic Planners (RESPs) with Ofgem's policy
design. Consultation of the policy design will be published in the
summer of 2024 with the RESPs in operation by late 2025/early 2026

WG; Ofgem; National Grid ESO

2024-2026
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June 2024

7.5 (linked to regional action R1.2)
North Wales Corporate Joint Committee to support the Race to Zero

campaign and provide oversight on carbon emissions across the
region

North Wales Corporate Joint Committee

2024-2030

Sponsors: Delivery partners:
T ARUP
1\'r:u)u . ——.-\\
T Sir Y Filint | =0 YT
. . ywodraeth Cymru CARBON
Flintshire | et covenmen TRUST
B2 £
A7

7.6 (linked to regional action E3.1 and C)

Lead on developing the skills requirements identified in the Regional
Skills Partnership’s (RSP’s) Green Skills Report and Welsh
Government’s Net Zero Skills Action Plan. Map and identify skills
and labour needs and gaps up to 2050 for retrofit and low carbon new
builds; renewable deployment; decarbonised transport and business /
industry decarbonisation.

RSP; WG

2024-2030
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June 2024

7.7 (linked to regional action E3.2)

Review and develop educational programmes to meet skills needed

Welsh Government

2024-2030

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
F,Sir y Flint ’2‘4&6 —

-

7.8 (linked to regional action E3.3)

Sponsors: Delivery partners:

Develop a communication strategy to educate, promote skills, training

and the need for a supply chain

Welsh Government

2024-2030
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June 2024

7.9 (linked to regional action R1.5)

Work with Welsh Government to create a governance structure and
performance management framework for the LAEPSs to facilitate
monitoring of progress and performance of the LAEPs across the
Region.

ANW; WGES

2024-2025

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

e
| A ARUP
FSir y Flint j‘ﬂ&é —

-

7.10 (linked to regional action E2.2)

Using the outputs from the LAEPs and REPs, create a national plan
which covers the gaps such as national and regional assets.

Welsh Government

2024

Sponsors: Delivery partners:
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June 2024

7.11 (linked to regional action R1.3)

Develop the first regional Strategic Development Plan (SDP). Include
policies in the plan that support low carbon building practices and
low carbon new builds.

North Wales Corporate Joint Committee

2024-2028

. . Llywodraeth Cymru CARBON
Flintshire [ et covenment TRUST

COUNTY COINCIL

£
| I ARUP
FSir y Fflint j‘ﬂ&é —

ﬂ Ambition
North Wales

7.12 (linked to regional action H)
Strengthen the link between research, development and innovation

with regards to current and emerging technology and the Energy
Strategy priorities.

Bangor University / M-Sparc; Wrexham University; ANW

2024-2030

Sponsors: Delivery partners:
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Climate Change Committee Forward Work Programme 2024/25

Date of Subject Purpose of Report/Presentation Responsible/Contact Submission
Meeting Officer Deadline
6t Sept 2024 | Climate Change Programme Progress To receive an update on progress within the Programme Manager
Report climate change programme, and identified areas | Climate Change
of focus for the coming year.
Fgasibility of Ieasiqg car park.spaces to Feasibility of leasing car park spaces to third Chief Officer —
third party companies for vehicle party companies so that they may install electric Streetsceng &
charging car charging points at strategic places within the | 1ransportation
County (CCM3)
Use of Bio-diesel for fleet Feasibility of the use of biodiesel for fleet. How | opiof officer -
is FCC currently supplied with diesel for its fleet Streetscene &
— and whether ellther b|o-d|esgl or HVO biodiesel Transportation
c could be supplied and used instead, and the
o potential provision of fuel to
9__" employees/members (CCM2, CCM5, CCMB6).
2§ Nov 2024
§hJan 2025
28 March 25
24 June 25
Separate Climate change strategy review To review the climate change strategy and Programme Manager 11t July 2024
workshop incorporating Adaptation — identifying discuss the risks of a changing climate to Climate Change workshop

risks and mitigating actions

Flintshire county, and consideration of mitigation
in adapting to the changes in the climate.

0T uda|beyy A 19JA6 e wayg
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