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Definition of Terms and Abbreviations

Term/

Definition Abbreviation Definition

ASHP Air Source Heat Pump LIDAR Light Detection and Ranging

A key component of the LAEP pathway. These are actions/projects which are common under various Scenarios by
BCC Belfast City Council Low Regrets may require further Enabling Action before they can be progressed. These could occur in the neterm but may
require longer-term resolution of uncertainties or market conditions to evolve naturally.

Data Zone A statistical output geography, introduced in Northern Ireland by NISRA and OSNI after the 2021 Census LT Low Temperature

DAERA Department of Agriculture, Environment and Rural Affairs LV Low Voltage

DfC Department for Communities MCs Microgeneration Certification Scheme

DfE Department for the Economy NIHE Northern Ireland Housing Executive

Dfl Department for Infrastructure NISEP Northern Ireland Sustainable Energy Programme

DHN District Heat Network NISRA Northern Ireland Statistics and Research Agency
A key component of the LAEP pathway. Enabling Actions mostly occur in the netgrm to develop market

Enabling Actions  conditions which enable scale up activities in the longerm. Often these are not under Local Government NDB Non-Domestic Buildings
control.

EPC Energy Performance Certificate NI Northern Ireland

ETP Eastern Transport Plan OPPs Outline Priority Projects

EV Electric Vehicle 2£3r;t;rtunity :gsi:;?:t:cfj I3Veitlr1a32\lfi\(ll:,;;é an intervention is recommended in high numbers but may have uncertainties or barriers

B . An area of Belfast where an intervention is recommended in high numbers and with high certainty (low - OSNI Ordnance Survey of Northern Ireland

regrets) and enablers for nearterm delivery.

Outline Priority Near-term components on the Pathway that provide the local area with projects that can immediately be

== Sl Projects implemented to make progress towards net zero

(STEE LS €7 Biomethane or Hydrogen Pathway The most costeffective and co-beneficial way for Belfast to achieve a Net Zero energy system.

Renewable Gas

GoCo Government Owned Companies Primary Stakeholders who are responsible for creating the LAEP (typically lead government organisation and network
Stakeholders  operators)

GSHP Ground Source Heat Pump PoP Plan on a Page

HP Heat Pump PV Photovoltaics

A key component of the LAEP pathway. Quick Wins are ne&erm actions/projects of short duration and with high
HT High Temperature Quick Wins confidence that the intervention is the correct choice. A Quick Win requires fertile market conditions and has
relatively few barriers to implementation.

HV High Voltage Rol Republic of Ireland

Innovation and A key component of the LAEP pathway. These projects help navigate aspects of uncertainty or bring longer A key component of the LAEP pathway. These are long duration major decarbonisation activities not expected to

Demonstrator term solutions into the near-term, Often these feed into Key Decision Points on the Pathway. Scale-up happgn naturally in tpdays market _conc_imons. Typlcally preceded by a Key Decision Point in situations of low
Projects certainty or an Enabling Action in situations of high certainty.
Interventions The types of measures that can be taken to enact decarbonisation upon the local energy system. Scenario chnarlos provide a vision of the future energy system and are a common modelling approach to establish the
optimal Pathway for the local area.
. A key component of the LAEP pathway. Key Decision Points areralestone that indicate a fork in the pathway Stakeholders who are responsible for supporting the creation of the LAEP by contributing to the decision-making
Key Decision - ) ; - ) ) Secondary } o L . ;
’ between decarbonisation options. These are typically preceded by Enabling Actions mmovation & process (may include local citizens, other local government organisations and departments, industrial and
Points . ) ; - Stakeholders ; ’
Demonstrator Projects and typically feed into Scale Up activities commercial energy users, community energy groups etc)
LA Local Authority Small Area A statistical output geography, used in Northern Ireland prior to the 2021 Census
LAEP Local Area Energy Plan TBC To Be Confirmed
LCT Low Carbon Technology UK United Kingdom

© 2024 Energy Systems Catapult



Contents & Structure

[page 5]

[page 13]

[page 17]

[page 28]

[page 30]

[page 41]

[page 45]

[page 62]

[page 68]

[page 82]

N

‘#, e 0 @ 5. cnaPULT
Annex A:

Bel fastd
System Today

%1 B0 © Mot canpULT
Annex B: ¢

Modelling
Approach &
Data Sources

‘# Gex 0 © o cuaPULT

Annex C:
Evidence Base
Report

‘# g0 @ ot cnapULT
Annex D: ¢

Modelling
Technical
Parameters

Annex E: Belfast
Pathway

Annex F:
Implementation
Risk Register

© 2024 Energy Systems Catapult



W
:
|
J




Executive Summary 6

LAEP Context

S FOR NET ZERO A . ‘ l Q
¢ g i LA | Thelz 'Agenda
e : %) | ‘ ' eipice 1
| nergy ALIiX. -~ 2 conversati

Belf Draft Action
LocalD?v‘etlopmthlun Plans 2023-2027

Plan Strategy 2035
Amgeec by 2023

This LAEPbuilds a strategic case for local energy system decarbonisation in Belfast The evidence base is guided by existing ambitions, plans, and strategies for
Belfaststakeholdersand the wider Northern Ireland context (seeexamplesabove). AnalysisusesB e | f existing@missions(below left) and reduction targets (below
centre) applied to the LocalGovernmentareaboundary (below right).

Belfast Local Government District CO2 'emissions within LA I f = .
influence' estimates by GHG sector (2021) B e as t O0S E mil S
Agriculture 100% & . . .
0/9% \ 2000, emissions baseline
(-2.0%) 90% - N
: \
0.0% g 80% \
(+0.0%) — \
n
- "\
{) Domestic O e 60% h \
a6.5% T 38 N 2030, 80%
— . = & 50% \ reduction
Y—
Fion < S 40% “\
1 = 6 .
o
public 9 30% AL 2050, 100%
2.5% \ reduction ) i =
(+3.8%) LK, Estl. HERE, Gatnin, Fauisguare,
Cor:r::cial 20% 2025, 66% v ~ N (Net Zero) = GEuTe:ini\ug\:j e, METI/;M;’\‘L‘SGS
(0.2%) 10% reduction S <
-~ \*
0% )
I Emissions covered by this LAEP 2000 2010 2020 2030 2040 2050
Year

Emissions partially covered by this LAEP

I Emissions not covered by this LAEP © 2024 Energy Systems Catapult
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Scenarios for Belfast

ScenarioOverview

Scenariosprovide a vision of the future energy system and are a common
modelling approach to establish the optimal Pathway for the local area
Scenariosshould be based upon aspirations, desires,hopes for the future Net
Zero energy system Scenariosshould focus on areas of specific interest or
uncertainty (including stakeholder views that are polarising) and are modelled
through fixing and varying of parametersand assumptions Detailson the data
sources,methodology and parametersused in the modelling of this LAEPcan
be found in annexesB, C and D.

‘ Regional Infrastructure

/

Note: Some technologies such as thermal storage, wave, hydro and offshore wind have not been
included in the LAEP modelling. However, it is likely that these technologies will play an important
part of the future energy mix with local, regional, and national contexts.

Net Zero 2050 Scenarioaimsto find the cost optimal path in line with the carbon
targets set by the Northern Ireland Assembly 66% reduction by 2025, 80%
reduction by 2030, Net Zero by 2050 (against2000 baseline) This Scenariodoes
not impose any constraints that would prioritise or accelerate any Belfast or
Northern Ireland specifictechnologies.

Regional Infrastructure Scenarioaims to meet the same carbon targets, with the
assumption that there is significant regional investment in low carbon
infrastructure to unlock the potential of large-scale technologies related to
hydrogen and biomethane. The hydrogen narrative is supported by regional
developments such as Ballylumford power-to-X where a high regional capacity
of wind generation leadsto curtailment and enablesthe production of hydrogen
in parallel with increased operation of wind turbines in a co-benefit solution.
Biomethane is made available from agricultural waste and feedstocks through
anaerobic digestors located across rural Northern Ireland. Salt caverns
underneath Larne Lough provide the opportunity for storage of both cleangases
in large volumes

Pioneer City Scenario also aims to meet the same carbon targets, with the
assumption that Belfastlooks inward to take control of its journey to Net Zero
irrespective of wider regional developments Priority is given to local measures
which maximise unique opportunities and accelerate decarbonisation This
Scenario allows for investment in an ambient-loop district heating system
(alongside existing high temperature heat networks in all scenarios) accelerated
smart meter roll out, higher uptake of solar PV and a higher transport modal
shift resulting in fewer EVs The hydrogen narrative is supported by local
developments such as Belfast power-to-X and small quantities of biomethane
are also made available

A ®usinessas-usuab ( 6 dhoo t h i Scendid is also modelled where no
decarbonisation actions take place beyond already committed investments and
peripheral decarbonisation progress (e.g. electricity grid). This Scenarioprovides
a counterfactual for cost and carbon impacts and other comparison purposes
Thisis not required to meet the samelocal carbon targets and is not a Net Zero
Scenaria

© 2024 Energy Systems Catapult
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Summary of Numbers

By 2050 Belfast's energgystemwill have

Toreacha Net Zero energy system by2050, been transformed, with:
Belfastrequires capital investmentof:

Investment Breakdown to 2050*

£16 . % £17 . 9 b n* i Lowest Cost Net Zero Scenario M Highest Cost Net Zero Scenario 66! OOO 6 86 b} OOO*

Non-Domestic (Heati £4.26
e R i) iy 0.490 1.1 TWhlyea

- 23,0000 110,000z

£2.64

£2 _5 6 £2 . 6 b n* Domestic (Heating Systems

& Energy Efficiency)

~£500 m* Renewable Generation

P : e f- £0.62
Bringing potential local co-benefits of: Heat Network

> 500 jobs*

Electriciy Network Increases ot 10 ) 5 Mt CO Zaved

Up to £130 m* £0.0 £2.0 £4.0 £6.0

Investment/Billions

—~ 108000 domestic properties

£0.55

£0.51

,400

3

£2.03 . ]GW

* Numbers quoted are Scenario dependeriExplanation of Scenarios and comparison of results across Scenarios are detailed throughout this document. Costs showe &ellud
costs which are provided in this document and supporting annexes.

© 2024 Energy Systems Catapult
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Executive Summary

Summary of Intervention Areas

This LAEPprovides a Pathway, co-developed with the
support of local stakeholders,for Belfastto achieve a
Net Zero energy systemby 2050. The Pathwayis based
on techno-economic modelling from multiple
Scenarios,which describe possible futures for Belfast,
with analysis of local co-benefits and impacts of
energy system change. The Pathway highlights
changes which are considered low regrets, and some
which remain uncertain requiring future decisions to
be made. The LAEP signposts opportunities for
investment, which could bring significantlocal benefits,
such as employment creation, air quality
improvements, bill savings and healthier homes. Key
risksto the successfulimplementation of the projects,
actions, and recommendations of this LAEPare also
identified. Key features by intervention area are
summarisedasfollows:

FabricUpgrades

Fabric and energy efficiency upgrades (insulation
and/or glazing replacement) is identified as a low
regrets measure for many homes in Belfast 38% of
homes could benefit from loft insulation, with 26%
benefitting from wall insulation, and 4% requiring
single glazing window replacement It could be
beneficial to steer the natural end-of-life replacement
of windows towards high thermal performance
options, such as triple glazing. Be | f &Rettofi
Delivery Hub and NI Housing Executive(asthe housing
authority), will be crucial to galvanisethe supply chain
and provide support to homeowners, landlords, and
businessesto deliver retrofit at the required scale and
pace.

Low Carbon Heating
Most homes are currently heated by fossil fuel systems

dominated by District Heat Networks (DHN) and Heat
Pumps (HPs) but there is space to consider the
emergence of biomethane at scale which remains an
uncertainty. Belfast has natural resources such as
shallow geothermal energy (ground source and
aquifer) or the RiverLaganwhich may prove valuable
in supporting the deployment of renewable heating
technologies. The solutions for non-domestic buildings
are similar to homes, with DHN and HPs being the
most likely path to Net Zero depending on the
availabilityof biomethane in the local gas grid.

ElectricVehiclelnfrastructure

Transport modal shift through reduced dependence
on private cars and a 15minute city centre are the
preferred featuresof B e | f NebZero faiture. A switch
from petrol and diesel vehicles to Electric Vehicles
(EVs)will also be required at scaleto reach Net Zero
by 2050. Public transport and active travel options
become an enabler for this modal shift. The
deployment of electric vehicle infrastructure aims to
support these ambitions whilst recognising the need to
make public EV charging an inclusive resource across
Belfast with nearly 4,500 public charge points made
available by 2050. Up to 43% of homes are fitted with
an EVcharge point particularly in the outer areasaway
from the city centre.

LocalRenewableGeneration

The potential to generate renewable energy locally, is
dominated by rooftop solar photovoltaics (PV)due to
the vast urban area As much as 11 GW from both
domestic and non-domestic buildings may be
deployed if the electricity network can accommodate.
Future engagement and decisions will be required to
determine ownership and business models for this

(66% on gas bhoilers and 29% on oil boilers). B e | f ascdledfsenewableelectricity deployment.

most cost-effective Net Zero energy future is

EnergyNetworks

This LAEPIllustrates the importance of investment in

the electricity network to ensure sufficient capacity is
available to support other Interventions such as
electrification of heat and transport and the roll out of

decentralised solar PV generation throughout the city.

Co-ordination with the local electricity distribution

network operator will be key to identify where network

upgrades could occur in the near-term to enable the

rapid growth of local carbon technologies. Flexibility
from technologies such as smart energy meters and

batteries can help reduce or delay network upgrades,
or expediate the installation of low carbon

technologies in network constrained areas The
demand from increased EV charging and the

significant switch to the electrification of heat are

accounted for in the electricity network assessmentof

this LAERP An important and somewhat unique

consideration (in a UK context) for Northern Ireland
will be the decarbonisation strategy for the agricultural

and land use sectorswhich may lead to the emergence
of biomethane production at scale This LAEPassesses
the impact of that emergence and suggests how

Belfast should respond. This will be an important

consideration in terms of the future purpose and

operation of B e | f gasnet@ask which is already well

placed to distribute hydrogen through its

predominantly polyethylene pipework. The cost

effective pathway in the LAEP modelling shows a
potential role for hydrogen (both heating and

industrial processes),but this emerges in the 2040s
and remains uncertain, especially if biomethane and

hydrogen compete for dominance. Hydrogen related

decisions may be aligned to regional and national

policies, but this should not impact near-term actions
for other Interventionsin Belfast

© 2024 Energy Systems Catapult
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Opportunlty Areas Focus Zones

Belfastodos Net, Ze g;;g;:gtwu

HV Electricity
Network Upgrades District Heat Networks

This Plan on a Page (PoP) shows the extent of change
required in each area of Belfastto achieve a Net Zero
energy systemby 2050. FocusZones highlight areaswhere
a concentration of a certain solution is recommended, so
directing efforts towards delivery at scale in that area can

Heat Pumps

High deprivation Public chargers for
electric vehicles

lead to significant progress and serve as a demonstrator to . < _
other parts of Belfast Focus Zones may also account for / : . & Domestic solar PV
factors such as the socio-economic conditions in an area, 17k(68%) O Gﬁ) Non-Domestic Solar PV
network capacity, or characteristics of the building stock, & \ B
which could bring specific advantages, learning 3k ‘I
opportunities or challengesto deliveryin that location. ,' '

|

| 5

3K (27%) iy

Central

s East‘ D) ﬂ _
7k (25%)1

N
151 T 15k 87k /
\ 88 599 r
15Kk (53%) N °
s 11k 66%
o 8 67/ ( (66%)

7K (42%)

\> / . '_
Lisnasharragh(") (1) (SRR .
o Recommended

Quantities of Low

119 8K (61%) ' ‘ e $” Carbon Measures
o Number (and %) of
[ ]

4K (42%)

2.5k 38k

2k (20%)

8k 618k

‘ ‘ 12k (42%) BOtamC

s (55%) 8k 310 fit
i
-

6k 811.5k
/ 15k (75%) ‘
101 5133 .

038117 6k (42%) “ homes with at least one
fabric upgrade measure

5k (24%)

0.5k 68.5k

Number of domestic
heat pumps

Total demand for DHN
(GWhlyear)

[ ] .
1.5k (13%)

Number (and %) of
homes with off-street
EV charging

0.5k 38k

08117

= 2.5k 84k

348121 Total renewable

generation capacity
(MW)
© 2024 Energy Systems Catapult
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O Utl | ne P rl O rlty P rOJ = CtS Solar PV on Public Buildings

20

903 MWh
Oil to Low Carbon Heating Transition 40 tCO2e
Number of homes transitioning 500 £1.0m
Annual CO2 Savings (per 606 tCOe
household) 4.41C0e
Total Capex Cost for project £7.0m
Total CO2 saved from project 2,200 tCQe

Domestic Retrofit Measures

Number of Dwellings Up to 2,000 y

Capital Investment £2.7m3d £5.6m
Annual bill savings per [ESRELELYN)] \J
dwelling r
KP
0.3881.5tCQe {
Fuel poverty reduction )

£21,100

Potential annual energy ,/\
demand (phase 1: Non

Domestic Buildings only) g 47,800 kWh
Capital Investment £4.2m 3432 MWh
Additional benefit Creates a viable network

offering pathway to expansion 1.4%

to connect domestic 2.14tCQe

properties in future
© 2024 Energy Systems Catapult
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Introduction 14

What i1s a LAEP?

A Local Area Energy PlanLAEP) is avhole energy system
proach, led by local government, in collaboration with key
takehol ders. 2

identifies the most costeffective integrated planfor the

local area to contribute to timebound national and local Net The road
) o . ) to Net Zero
Zero targets whilst maximising cebenefits to society. ~antinues

The 7-stage LAEP Process

Create the
plan

|dentify
Choose Actions, priorities,

projects & decisions
Pick your future

Model pathway

Map Get your options for
the future

@—

E ngage Understand your

current local area

Pre pare Identify key

QOutline area
ambitions, and
mobilise

stakeholders and start
conversations

o

* A LAEP will require a refresh / update as
progress is made on the path to Net Zero

© 2024 Energy Systems Catapult
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What is iIn a LAEP?

A Local Area EnergyPlan (LAEP)setsout the change required to transition an
ar e anérgy systemto Net Zero against a specified timeframe. The LAEP
approach usescontinuous stakeholderengagementto drive an evidence base
that is led by data and built on common goals. It aims to identify the most
effective route for the local areato meet both its decarbonisation goals and
national Net Zero targets. This is achieved by exploring a range of
technologies and Scenariosthrough whole energy system modelling and
wider systemanalysisto identify the most cost-effective pathway to Net Zero
whilst realising co-benefits for the local area A LAEP is led by local
government but developed collaboratively with key stakeholders from the
local areaincorporating their data, knowledge and future plans.

The LAEPprovides a fully costed and spatial plan that identifies near-term
actions and projects wrapped up in a long-term vision. The LAEPprovides
stakeholders from council planners to network operators to community
groups with a basisfor taking action and prioritising investmentsby detailing
the 6 w h ahierg, when and by w h o nT@e level of detail is equivalentto an
outline design or master plan for a local area. Additional detailed analysisis
generally required to deliver the priority projects and specific recommended
actions made by the LAEP. Thus, it provides a high-level vision for the area
rather than defining how the areashould be designed and built.

A LAEPshould be updated approximately every 385 years(or when significant
technological, policy or local changes occur) to ensure the long-term vision
remainsrelevant

Ihttps://es.catapult.org.uk/report/the-future-of-local-area-energy-
planning-in-the-uk/ and https://es.catapult.org.uk/guide/guidance-
on-creating-a-local-area-energy-plan/

2As an example, a LAEP identifies a zone that is best suited to a
district heat network by assessing the types of buildings in the zone,
their characteristics, and density; however, to deliver the district heat
network it would require a full feasibility assessment by an
appropriately qualified installation / design company, along with
assessment of commercial viability and delivery mechanisms.

Scopeof the LAEP

The UK Go v e r n n2624 WNeb Bero Strategy estimates that 82% of the UK 8 s

emissionsare0 wi thk scopeof influenceoflocalaut hor i ti esé

The scope of the LAEPcoversthe present day and future (projected out to 2050)
energy generation, distribution, and demand, plus associated emissions, in a
defined local area The LAEPconsiderselectricity, heat, and gas networks, Green
Gaspotential (suchasbiomethane or hydrogen), the built environment (domestic,
public, commercial, and industrial buildings d including agricultural buildings) its
fabric and supporting systemssuch as heating, electricity storage and renewable
energy generation, and decarbonisedtransport e.g., ElectricVehicle (EV)charging
infrastructure.

Belfast Local Government District CO2 'emissions within LA
influence' estimates by GHG sector (2021)

o ”*MﬁCUlture
=0 0.9%
(-2.0%)
LULUCF
0.0%

(+0.0%)

Waste Management
0.0%

(-0.1%) U Domestic
> 44.5% [ Emissions covered
(+10.1%) by this LAEP

https://www.gov.uk/government
[statistics/uk-local-authority -
and-regional-greenhouse gas-
emissionsnational-statistics:
2005-t0-2021

Industrial

20.5% . :
L1o%) ] Emissions partially

covered by this LAEP

Public | Emissions not
9.5% covered by this LAEP
(+3.8%)

Commercial
6.0% Figures in brackets indicate relative to UK
(-0.2%) Local Authority average

3CO,e represents an amount of a greenhouse gas emissions whose
atmospheric impact has been standardized to that of one unit mass of
carbon dioxide (CQ), based on the global warming potential (GWP) of the
gas. Mt is millions of tonnes.

© 2024 Energy Systems Catapult
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Purpose of this LAEP

The purpose of this LAEPIis to support the city of Belfastin meeting its carbon targets, enabling transition to an affordable and decarbonised energy systemas
well as supporting wider socio-economic goals.

ThisLAEPprovides a vision of how the local energy systemcould look in a Net Zero GreenhouseGas(GHG)emissionsfuture, and the pathwaysand stepswhich
canbe takento get there, starting from the presentday. It isintended to be used for severalpurposeshy different stakeholdersincluding as

A primer
A The LAEPprovides a high-level overview of the future Net Zero whole energy system,the investmentrequired to achievethis, and priority projects to deliver
immediate progress and decarbonisation impact. Therefore, the LAEPhelps stakeholders, such as company executives or board members, to quickly
appreciatethe scaleand pace of changerequired to reacha Net Zero energy systemin their local area

A communication aid
A Visualisationsof the changesinvolved can be a powerful engagementtool to give stakeholdersclarity and consensusaround the energy transition.

A detailed description
A Acceleratingthe planning processby providing the what, where, when, and how much for a range of decarbonisation Interventions deployed acrossthe local
area. The LAEPmay help to provide clarity and key insightsto drive critical decision-making processes

A catalystfor investment
A An evidence base containing investment figures, key enablers,supporting infrastructure requirements can help build the strategic caseto attract the capital
needed for the energy transition. For example, the evidence base may help to inform investmentin energy network upgrades or investment in impactful
community energy schemes

BelfastCity Council (BCC)aimsto use this LAEPto support the strategic casefor investmentand prioritisation of projects. With the support of local stakeholders,
the city aimsto become a place-baseddecarbonisationleader.

© 2024 Energy Systems Catapult






Local Context

18
Doty of A Py Dt
The delivery of this LAEP will require all Agriculture, Environment  Talmhaiochta, Comhshaeil = Fairmin, Environment < SE RC
stakeholdersin the local area to take forward the and Rural Affairs agus Gndthai Tuaithe an’ Kintra Matthers oINS
recommendationsand work together in the context T
of wider collective Net Zero goals. To support the A4
LAEP decision making, BCC has selected a Department for An Roinn , | Deeirtmentfur BELFAST
community of stakeholderswho have the power to % Infrastructure Bonneagair | Infrastructure @ ‘gbﬁﬁ{gsm“ l
influence the LAEPand are best placed to advise Ulster
on the local interests through the governance University
structure offered by the LAEPprocess N o i northern ireland . .
Economy | Geilleagair GSNIE v Finance | Airgeadais
Primary Stakeholdershelp shape the LAEPby making ww economy:i govak - —~——
key decisionsas part of the steering group. Thisgroup peliverng vt maters
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Local Context

Belfast Local Government District is home to a population of approximately
348,000 people L Belfastis a city ambitious about Net Zero and building
resilience towards climate change. In October 2019 Belfast elected members
declared a climate emergency. In 2020, Belfast Climate Commissiondeveloped
a Net-Zero Carbon Roadmap ? which identifies a range of cost-effective
measuresthat can be taken to reduce emissions Subsequentlythey proposed
the following emissionstargets which were formally adopted in 2022 3:

A 66% by 2025 [reduction in scope one and two CQ, emissionscompared to
2000 levels]

A 80% by 2030[2000 levels]
A 100% by 2050 [2000 levels]

Commitment to these ambitions is recognised in the most recent Carbon
Disclosure Project scores (November 2023) when Belfastreceived an 'A' score
for the secondyearin a row 4. More than 900 cities around the world have been
scored with only 119(13%) receiving the sought after A. Belfasthas also ranked
the highest in Northern Ireland in the 2023 Council Climate Action Scorecards,
scoring 43% with the r e g i avaerége 21%. The assessmentcovers all UK
councils and consists of 91 questions based around topics that include
buildings, heating, transport, planning and land use, and governance and
finance. BCCis working with partnersto reduce emissionsfrom all sectorsof the
economy. Belfastis currently a member of the Global ResilientCities Network,
Core Cities Network, Eurocities Network, the ICLEINetwork, and the PCAN
Network. Belfastrecognisesthe contribution that the local energy system will
play in achieving those ambitions and has identified several key enablers to
reduce carbon emissionsin the energy related sectorsincluding:

A Investingin renewableenergy, suchas solar and wind power.

A Promoting energy efficiencyin buildings and low-carbon heat.

A Developing a low-carbon transport system

A Supporting the development of a green economy and the circulareconomy.

L https://www.nisra.gov.uk/publications/2022 mid-year-population-estimates northern-ireland

2 https://www.belfastcity.gov.uk/netzero

3 https://www.belfastcity.gov.uk/Businessand-investment/Resilient Belfast/Climate change

4 https://www.cdp.net/en/cities/cities-scores

5 rp7-businessplan-full-report-april-2023.aspx (nienetworks.co.uk

5 https://www.soni.ltd.uk/media/documents/TESNISNA-2020. pdf
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The Electricity Distribution Network Operator (DNO) for NI is Northern Ireland
Electricity (NIE) Networks. NIE supplies electricity to every home, farm, community
and businessin Northern Ireland via its distribution network. NIE are committed to
investing c.£3bn in network performance and upgrades by the early 2030s. Thisis
realisedthrough a one-year extensionto RF6 (price control mechanismfor NI 2017
0 2024) and their proposed BusinessPlan for the subsequent RF7 price control
period (2025 & 203J) subject to draft determinations expected in late 2023 5. NIE
work closely with SystemOperator Northern Ireland (SONI) SONI plans the future
of the electricity transmissionsystemand are responsiblefor day-to-day operation.
This includes interconnecting to neighbouring grids and running the wholesale
electricity market as well as balancing generation and demand via NIE Networks
distribution system SONIhave plans for transmissionexpansionto cover 10years'
worth of load growth much of which may provide significant capacity headroom for
widespread electrification of Belfast Existing investment for the transmission
network is detailed through SON I6d's a n s mMevelagpinemtrPlan for Northern
I r e lirchiding an £84m commitment to upgrade the transmission network in
Belfast before 2030. S O N | S§stem Needs Assessmentdocument, 6 T 0 mo r
Energy Scenarios2020 ¢ has informed NI energy policy and some aspectsof the

Scenariosmodelled in this LAER
© 2024 Energy Systems Catapult
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https://www.nisra.gov.uk/statistics/census/2021-census
https://www.nisra.gov.uk/publications/2022-mid-year-population-estimates-northern-ireland
https://www.belfastcity.gov.uk/Business-and-investment/Resilient-Belfast/Climate-change
https://www.belfastcity.gov.uk/netzero
https://www.nisra.gov.uk/statistics/census/2021-census
https://www.cdp.net/en/cities/cities-scores
https://www.nienetworks.co.uk/documents/future_plans/rp7-business-plan-full-report-april-2023.aspx

Local Context

The upscaling of Electric Vehicles and associated infrastructure brings the
transport systemand electricity systemtogether in an emerging sector. Reports
from the CCCand NIE Networks forecast between 250,000 and 350,000 EVs
would be required by 2050. NIE Networks proposed BusinessPlan for RF7
assumesthat 80% of EVshave accessto off-street charging and 25% of EV
owning households are on the dual rate economy 7 tariff which provides lower
rate electricity overnight. In Belfast,only 40% of households have accessto off-
street parking. The regional transport operator, Translink,is taking a leading role
in the transition from fossil fuelled transport to renewably produced electricity
and green hydrogen. Translink have already made significant decarbonisation
steps in Belfast with 80 Electric buses and 20 Hydrogen buses already
operational across the city by early 2023, Translink have their own
decarbonisation objectives which includes 70% reduction in GHGsby 2030 and
Net Zero by 2040. Translinkare also developing electrolysis

1 https://www.bbc.co.uk/news/uknorthern-ireland-66297150

2 https://www.infrastructure-ni.gov.uk/articles/easterntransport-plan-etp-2035

SUt il ising Northern |Ilrelandsd Agriculture Sector

4 https://www.harland-wolff.com/investors/projects/islandmagee gas-storage- project/

5 https://www.german-irish.ie/en/hydrogen-council

to Decarboni se

20

capabilitiesfor local production of green hydrogen in collaboration with NI Water.
The increasedmodal shift towards public transport is further justified by the lack of
socialisingof chargesfor electricity network upgrades which has proven a barrier
to development of EVinfrastructurein NI relative to other parts of the UK Thereis
0 in late 2023 & an ongoing consultation regarding the socialisation of these
charges Translinkand Belfastmore generally,seea vision for a wider use of public
transport, supporting ambitions to be a thriving dl5mi n u ditye a&ntre reaping
the co-benefits of clean air and affordable mobility for everyone in support of a
Just Transition In the wider picture, an all-island rail review shows the level of
investment and commitment in the region to transport modal shift with 30
recommendations being implemented over an estimated 25 yearsat an estimated
cost of £29.2bn L. BCCare also supportive of The Eastern Transport Plan (ETP)
2035, being developed by the Department for Infrastructure 2 (Dfl) which will set
the framework for making transport policy and investmentdecisionsup until 2035.

With its modern polyethylene pipes suitable for re-purposing to renewable gases,
Northern | r e | &lnbilidnsgas network is a strategically important asset that
could support the decarbonisation of multiple sectorsby replacing the natural gas
currently flowing through the gas grid with Biomethane and Hydrogen; two
technologies that this LAEPaims to provide a sound evidencebase to support
future decision making. There are significant opportunities in both forms of low
carbon gas in the wider regional areasof NI. On this scale,there is relatively high
biomethane potential of approximately 4 - 7 TWh per year 2 and a recognised
market opportunity for e-fuels and "export" to GB, Republic of Ireland (Rol),and
Europe Phoenix Energy, who operate the gas network in Belfast, have a future
strategy for deployment of biomethane targeting 80% penetration of the market
with 25% energy efficiency with biomethane expected to enter the Belfast gas
supply in West Belfast,EastBelfastand North Belfastin 2026. Thisis anticipated to
be realisedthrough the deployment of domestic hybrid heating systemswhich are
currently being trialed. Hydrogen activitiesare abundant around NI with significant
innovation projects such as the Islandmageeproject 4, which aimsto develop salt
caverns 1500n underneath Larne Lough offering long duration storage of clean
gasto provide energy flexibility and support seasonalpeaksin electricity demand.
An 0 ail 4 | appobdch with the Rol presents links to Europe and notably the
market opportunity arising from initiatives such as the GermanlIrish Hydrogen
Council®>. B e | f gasnetvark , with its polyethylene pipes, is already well on its
way to becoming hydrogen-ready with the remaining cost of upgrade expectedto

be lessthan many other local areasacrossthe UK and Rol.
He at
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https://www.bbc.co.uk/news/uk-northern-ireland-66297150
https://phoenixenergyni.com/assets/general/CASE-Summary-Report.pdf
https://phoenixenergyni.com/assets/general/CASE-Summary-Report.pdf
https://www.infrastructure-ni.gov.uk/articles/eastern-transport-plan-etp-2035
https://phoenixenergyni.com/assets/general/CASE-Summary-Report.pdf
https://www.harland-wolff.com/investors/projects/islandmagee-gas-storage-project/
https://phoenixenergyni.com/assets/general/CASE-Summary-Report.pdf
https://www.german-irish.ie/en/hydrogen-council

Local Context

Agriculture forms an important part of the economy of Northern Ireland, as the
c o u n thiggesbisdustry and the biggest sector contributor to GHG emissions.
75% of Northern | r e | land ds dised for agriculture d an average of 5.4km? of
agricultural land per 1,000 people which is 3 times higher than the U K @&wserage
(L8km?) 2. The Northern Ireland agriculture industry is dominated by livestock
holdings, and this brings with it many environmental challenges ranging from
methane production, attributed to livestock,to elevated levels of ammonia and
eutrophication resultant from high levels of run-off of manure and other wastes
into fresh water supplies The latter is an ongoing concern in Northern Ireland 3
and a current topic reaching the mainstreammedia 4. Despite only accounting for
6% of the U K daad mass, Northern Ireland is responsible for 1246 of ammonia
emissions with 97% of these coming from agricultural sources, largely cattle
farming, and a smaller proportion from poultry, pigs, and fertiliser. Manure
managementis the key driver of this, accounting for 80% of agricultural ammonia
emissions®. Excessammonia can lead to soil and water acidification and a build-
up of nitrogen in the environment. Critical levels of ammonia are already
exceeded in 90% of protected habitats in Northern Ireland 6. Improving the
handling of agricultural wasteis key to reducing this and will also help to reduce
the volumes of methane produced by the sector.

Biomethanecan be produced from agricultural waste,such as manure, underused
silage,dedicated feedstocks,or even food waste Despite vastly different methods
of production between natural gas and biomethane, the latter may be used in the
existing gas network as a direct replacement for the former without requiring
changesto gas boilers already installed in buildings. In addition to reducing the

21

carbon intensity of the gas network, biomethane offers the potential to provide
better control over the production of agricultural nutrient emissions,although a
credible evidencebaseis still being developed through researchfunding ’. There
is, however, the potential for biomethane to stimulate a negative emissionsvalue
chain 8 However, there are challengesin that value chain to ensure methane
leakageis minimised at the production plant and in distribution or transportation.
It is likely that livestock farming will need to decreasein intensity to meet carbon
targets,? which may affect the volume of biomethane available in future; and
might be more difficult to achievethat decreaseif producing biomethane for the
supply to the energy system becomes financially attractive. Additionally, the
availability of silage for production of biomethane is sensitiveto year-on-year
variations in environmental conditions. For example, a drought in summer may
mean that there is a reduced surplus silage available for contribution to
biomethane supply 19

As it stands,Northern Ireland is exporting agricultural waste d largely to Rol d to
help combat pollution issuesin the area For example,a quarter of poultry wastes
are being exported ! Regardlessof the uncertain long-term sustainability of
Biomethane, it could be & and already is d used in the short term as a better
solution to this issue Biomethaneis currently being injected at small volumes into
the gas grid, and there is ambition to quickly increasethis 2. Despite this, there
remains uncertainty over the environmental impacts, costs, and feasibility of a
Northern Ireland wide gas network based on biomethane. A goal of this LAEPwill
be to assesghe impact that differing quantities of biomethane will have on other
aspectsof the future local energy system

1https://www.gov.uk/government/statistics/uk-local-authority-and-regional-greenhouse gas-emissions national- statistics 2005-to-2021

2 https://friendsoftheearth.uk/latest/food -and-farming-northern-Ireland (75% NI vs 50% UK agriculture. Scaling applied to 2021 Census population to determine 5.4kms 1.8km

3 https://www.daera-ni.gov.uk/articles/review sensitive areas

4 https://www.belfasttelegraph.co.uk/news/environment/explainerwhat-is-causing lough-neagh-to-turn-green/al382464686.html

5 https://www.daera-ni.gov.uk/articles/ammonia emissionsnorthern- Ireland
5 https://ejni.net/wp -content/uploads/2021/01/EJN{Briefing-4- Ammonia.pdf

7 https://www.daera-ni.gov.uk/news/daerassustainable utilisation-livestock slurry-competition-exceeds expectations

8 Mehta, N., Anderson, A., Johnston, C. R., & Rooney, (20@2).Evaluating the opportunity for utilising anaerobic digestiom @yrolysis of livestock manure and grass silage to decarbonise gas infrastructure: A Northern Ireland case

study.Renewable Energ$96, 343357.https://doi.org/10.1016/j.renene.2022.06.115

9 https://www.theguardian.com/environment/2022/apr/22/northern -ireland-faces loss of- 1- million- sheep-and- cattle- to- meet- climate-targets

10 https://www.sciencedirect.com/science/article/pii/S095965262101057X#bib15

https://www.theguardian.com/environment/2021/jun/23/poo-overload- northern-ireland- could- be-forced-to-export- a-third- of-its-animal-waste

12 https://www.bbc.co.uk/news/uk-northern-ireland-67469656
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https://www.gov.uk/government/statistics/uk-local-authority-and-regional-greenhouse-gas-emissions-national-statistics-2005-to-2021
https://friendsoftheearth.uk/latest/food-and-farming-northern-Ireland
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https://www.daera-ni.gov.uk/articles/ammonia-emissions-northern-Ireland
https://ejni.net/wp-content/uploads/2021/01/EJNI-Briefing-4-Ammonia.pdf
https://www.daera-ni.gov.uk/news/daeras-sustainable-utilisation-livestock-slurry-competition-exceeds-expectations
https://www.theguardian.com/environment/2022/apr/22/northern-ireland-faces-loss-of-1-million-sheep-and-cattle-to-meet-climate-targets
https://www.sciencedirect.com/science/article/pii/S095965262101057X#bib15
https://www.theguardian.com/environment/2021/jun/23/poo-overload-northern-ireland-could-be-forced-to-export-a-third-of-its-animal-waste
https://www.bbc.co.uk/news/uk-northern-ireland-67469656

Local Context 22

Energy Related Policy & Strategy

This LAEP considers a range of local, regional, and national policies and strategies relevant to the local energy systemaarydvider ambitions for decarbonisation
and socio-economic, environmental, or political prosperity and justice. Some of those key documents are highlighted and sumnnead over the next 4 pages.

March 2023

A NET-ZERO CARBON ROADMAP

Advice report:

W The path to a Net Zero
N 3:0 Northern Ireland

ENERG

SECURE.
AFFORDABLE.
CLEAN.

Climate Change Act (Northern Ireland) 2022

EnergyEfficiency* - BalancedPathway3 Current State*
A _Dellver energy savingsof 25% from buildings and A 83% reduction in NI emissions by 2050 Belfast has 14n tonnes of carbon budget to
industry by 2030, (comparedto levelsin 1999 maintain global warming at 15°C. Belfast is
Renewables _ _ _ Stretched Ambition 3 currently emitting 15m tonnes of carbon a year. At
A~ 80% of electricity consumption from a diverse mix A 93% reduction in NI emissions by 2050 this rate, the budget will be used up by 2030.
of renewablesourcesby 20302 (compared to levels in 199Q. Requires CostEffectiveOptions 4
GreenEconomyl_ engineered removal based on carbon A Improved deep retrofitting of heating, lighting
A Double the size of low carbon and renewable capture and storage (CCS)from both and insulationin houses
energy economy to a turnover of more than £2 solid biomass grown in NI and anaerobic A Improved cooling and insulation in offices,
billion by 2030. digestion of wastes to produce shopsand restaurants

biomethane A Modal shift to non-motorised transport and the
wider up-take of electric vehicles

1 https://www.economy-ni.gov.uk/publications/energy-strategy- path-net-zero-energy
2 https://www.legislation.gov.uk/nia/2022/31/introduction/enacted

3 https://www.theccc.org.uk/publication/advice report-the-path-to-a-net-zero-northern-ireland/ © 2024 Energy Systems Catapult
4 https://pcancities.org.uk/sites/default/files/Belfast%20NetZero%20Carbon%20Roadmap.pdf
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AFUTURE

NETWORK FOR ALL

NIE NETWORKS BUSINESS PLAN
1 April 2025 to 31 March 2031

March 2023

Aims of the Plan(RP7) 1

A Additional network capacity with a more flexible
and digitally enabled operating approach.

A Maintain a safe, reliable and resilient network with
minimal customer outages.

A Develop new and more digitalised methods for
customersto interact with the network.

A Addressing the challenges of environmentally
sustainable operations, greater digitalisation and
workforce resilience

Investment& Innovation 1

Network investment aims to facilitate 300,000 electric

vehicles, 120000 heat pumps and 3,900 MW of

renewablegenerationin NI by 2030.

1 https://www.nienetworks.co.uk/rp%businessplan

9 s vans
I ciectricity
& Networks

S FOR NET ZERO

Highlights of the Study?

A With the right policy decisions, NI can

achieve its Net Zero commitments as
outlined in the C C C&ihsCarbon Budget.

A The electrification of demand and moving

away from fossil fuels in generation, heating
and transport could reduce the demand on
primary energy sourcesby as much as 48%
by 2050 compared to today. It could also
increase overall electricity consumption by
between 50% and 70% by 2050.

2 https://www.nienetworks.co.uk/documents/future networks/networks-for-zero-net.aspx

3 https://www.soni.ltd.uk/media/documents/TESNISNA-2020. pdf
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Tomorrows
Energy Scenarios

2020

KeyMessages®

A Bulk supply points - substations which take
electricity from the transmission network and
supply it to the distribution network to meet
demand & are not expected to experience many
issuesrelated to growth in demand from electric
vehiclesand electric heating until beyond 2030.

A By 2040, however, many bulk supply points may
require the delivery of additional capacity to
accommodate the growth in demand from
electric heat and transport. This risk could be
brought forward if government pursuesambitious
requirementsfor thesetechnologies.

A High levels of growth in large scale solar PV
generation, may ultimately require a clustering
policy, similar to that which was used for onshore
wind in Northern Ireland.

© 2024 Energy Systems Catapult
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Capt ity

2022 report

frontiey —y

Near-Term Action Planfor GreenHydrogen !

A Whole-system Planning to decide the most
efficient balance of energy across all vectors,
optimise infrastructure,and minimise the costs of
decarbonisation

A Public Funding: made available for the sector to
bridge the cost gap between green hydrogen
and incumbent fossil fuels.

A Regulatory Adjustment to enable blending,
network adaptation/roll-out, and certification.

A Hydrogen Governance Body: Implemented to
align responsibilities and capabilities of relevant
government bodies in driving and implementing
the s e c tdeveldpment.

A Hydrogen Catapult Established as identified in
the Energy Strategy to ensure NI keeps up pace
with global efforts and demand for further
progressing hydrogen technologies

REGION
Investment Guide

IVESTNBRSASTCON ¥ SGELFAST_FENEWED

Net Zero and Climate Resilience?

Belfast ranked eighth in the Global Destination
Sustainabilitylndex (2022).

Achieved an A score in its 2022 submissionto the
Carbon Disclosure Project global reporting
framework.

KeyProjectsUnderway?

A Establishedthe BelfastRetrofit Hub

A Developing the Belfast Electric Vehicle
Infrastructure (EVI)Strategy.

A BelfastOne Million Trees

A UPSURGHeusing council owned vacantland to

test nature-based solutions co-designed with

local communities (Fundedby Horizon 2020).

UP2030: designing Net Zero neighbourhoods

(funded by Horizon Europe)

A BelfastPromise

To

1 https://matrixni.org/documents/northern -irelands-future-hydrogen- capability-and-demand/

2 https://viewer.ipaper.io/lanyon-group/BCRPP2024/
3 https://www.belfastcity.gov.uk/Idp
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Belfast

Local Development Plan

Plan Strategy 2035
Adopted May 2023

In Summary,the LDPwill 3

A Provide a 15year plan framework to support
economic and socialneedsin the city, in line with
regional strategies and policies, while providing
the delivery of sustainabledevelopment;

A Facilitate growth by coordinating public and
private investment to encourage development
where it can be of most benefit to the wellbeing
of the community;

A Allocate sufficient land to meet the needs of the
city;

A Provide more certainty for where development in
Belfastshould take place.

© 2024 Energy Systems Catapult
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Local Context

rAgenda

continuing the
conversation

1 https://yoursay.belfastcity.gov.uk/25730/widgets/75246/documents/45372
2 https://yoursay.belfastcity.gov.uk/25730/widgets/75246/documents/45371
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Commitments Relevantto Energyfor Next4 Years' 2
Actions

A Develop a pipeline of investablelocal energy projects arising from the LAEP

A Accelerate project development, including concept development, feasibility studies and
businesscases

A 1dentify and respond to emerging funding opportunities and securefunding for projects

A Develop appropriate governanceand delivery structuresfor projects asthey emerge

A Engagewith investorsand financialinstitutions to explore new financial models

A Develop and adopt the Belfast EV Strategy and its targets for the period to 2027 and
beyond

A Establisha BelfastEVgroup which overseesimplementation of the EV Strategy

A Acceleratethe retrofit of buildings including commercial and public buildings, and domestic
housing through the BelfastRetrofit Hub

A Startdelivering the BelfastRetrofit Programme

A Undertake preliminary work for a Heat Network for BelfastCity Centre

A Provide energy sector expertise to community-based organisations which are developing
local energy projects.

A Scope,benchmark,aggregate and upscalefeasiblelocal energy projects as part of a project
pipeline acrossthe City.

StretchGoals

A Develop a pipeline of Net Zero projects up to the value of £16bn

A At least?2 projects arising from BelfastLocal Area EnergyPlanin implementation phase

A Adopt new financialmodels to scaledecarbonisationinvestments

A Develop a Phase 2 bid to the Shared Island Fund to scale solar PV across the city in
partnershipwith Cork City Council

A Deliverthe BelfastEV Strategy and implementation plan in 2023

A Support the installation of at least 800 electric vehicle charging devices for public use by
2027

A Securefunding for public EVcharging infrastructure

A Develop and implement the Belfast Retrofit Programme including neighbourhood
pathfinder projects through the BelfastRetrofit Delivery Hub

A Deliverenergy savingsof at least 13% from participating buildings

A Developa full businesscasefor a Heat Network for BelfastCity Centre

A Develop at leasttwo local energy projects (compliant with all current and future energy and
carbon regulatory obligations and aligned with international best practice)

© 2024 Energy Systems Catapult
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Emissions and Net Zero Targets

To help form a strategy to deliver B e | f ambitiodsemissiontargets work has been done to divide the IPCCglobal carbon budget by the population in Belfast™.
This gives Belfasta total carbon budget of 14MTCa2e from 2023. Belfastcurrently emits c.15 MTCa2e per year for scope 1and 2 emissionswithin its boundaries
So,on current trajectory, it would use up its carbon budget by the end of 2028%. A modified trajectory is shown below to account for the carbon targets and overall
budget whilst achievingNet Zero by 2050. Thesefigures help tailor the configuration of the LAEPmodelling towards the local area carbon budget and targets.

Bel fastds adopted emissions targets

[reduction in scope one and two CO2 Bel fastds Emissions
emissions compared to 2000 levels] LB 1 -
A 66% by 2025. N 2000, emissions baseline
A 80% by 2030. 90% SN
A 100% by 2050. S
80% \
N\
7)) \
.5 70% i N
g ;
8 é N\ \
O g 60% S
ERS; N 2030, 80% reduction
S 0% oS
< © 0 \ .
X \
& 40% S
N
2
30% S S
AN 2050, 100% reduction
20% 2025, 66% reduction N, (Net Zero)
N\
N\ \..
10% R
e _ —
\._ -
0% =9
2000 2010 2020 2030 2040 2050
Year

1 An Analysis of NetZero Carbon Options for the Belfast Region, By Prof. Andgouldson, Andrew Sudmant and Ruaidhri Higgind_avery
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Geographic Scope

The geographic area applicable to the BelfastLAEPis shown in the figure on

the right. The area was broken into 11 6 z o nte slidw for a better
understanding and assessmenbf options for decarbonisation Zones help to

highlight where hotspots of decarbonisation activity might occur and where
investment opportunity lies. Zones also make the changesmore tangible for /X
local communities and break the pathway into more manageablepieces ‘ N

Zoneswere identified using the High Voltage (HV) electricity network. Low
Voltage (LV) substations fed by same HV substation should be within the
same zone.

Thesezonesare used to aggregate resultsshown on visualmaps,and to identify
similar resultsrelated to certain building types within eachzone.

Esri UK, Esri, HERE, Garmin, Foursquare,

I T GeoTechnologies, Inc, METI/NASA, USGS
Kilometers

© 2024 Energy Systems Catapult
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Bel fastds Energy System Today 29

Setting the Scene: Belfast Today

HEATING ENERGY
66% of buildings currently Bel fastds metered
63% use gasfor heating with 4 5 MW consumption is 63% from
29% using oil. There are . gas and 37% from
of dwellings EPC small quantities (<5%) of Capacity from electricity. There are
rated D 8G buildings electric heating, existing public EV currently 1,311 domestic
ooo solid fuel or biomass é charging points solar PV installations across
ooo| o . . .
oolooolo heating. N Belfast contributing a total
of|ooe|o —© of 8.6 MW of renewable
electricity to the local
supply.
BUILDINGS VEHICLES
Currently 35% obf Bel f ast 0s Belfast currently has 170
existing domestic buildings Electric Vehicle charging
are EPC rated D with 18% 0 points around the city 630/
rated E, 8% rated F, and 2% 95 /O delivering a total charging O
rated G. These require of heating is fossil capacity of nearly 4.5 MW. of energy
energy efficiency fuel based Bel fastds ambi ti on consgnedtino e
improvements Belfast must deliver 800 charging points Belfast is from gas
also ensure that 12 million by 2027. <>
square metres of public, <>
commercial, and industrial H H H H
floorspace is decarbonised ? $

by 2050.
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Scenarios for Belfast

ScenarioOverview

Scenariosprovide a vision of the future energy system and are a common
modelling approach to establish the optimal Pathway for the local area
Scenariosshould be based upon aspirations, desires,hopes for the future Net
Zero energy system Scenariosshould focus on areas of specific interest or
uncertainty (including stakeholder views that are polarising) and are modelled
through fixing and varying of parametersand assumptions Detailson the data
sources,methodology and parametersused in the modelling of this LAEPcan
be found in annexesB, C and D.

‘ Regional Infrastructure

/

Note: Some technologies such as thermal storage, wave, hydro and offshore wind have not been
included in the LAEP modelling. However, it is likely that these technologies will play an important
part of the future energy mix with local, regional, and national contexts.

Net Zero 2050 Scenarioaimsto find the cost optimal path in line with the carbon
targets set by the Northern Ireland Assembly 66% reduction by 2025, 80%
reduction by 2030, Net Zero by 2050 (against2000 baseline) This Scenariodoes
not impose any constraints that would prioritise or accelerate any Belfast or
Northern Ireland specifictechnologies.

Regional Infrastructure Scenarioaims to meet the same carbon targets, with the
assumption that there is significant regional investment in low carbon
infrastructure to unlock the potential of large-scale technologies related to
hydrogen and biomethane. The hydrogen narrative is supported by regional
developments such as Ballylumford power-to-X where a high regional capacity
of wind generation leadsto curtailment and enablesthe production of hydrogen
in parallel with increased operation of wind turbines in a co-benefit solution.
Biomethane is made available from agricultural waste and feedstocks through
anaerobic digestors located across rural Northern Ireland. Salt caverns
underneath Larne Lough provide the opportunity for storage of both cleangases
in large volumes

Pioneer City Scenario also aims to meet the same carbon targets, with the
assumption that Belfastlooks inward to take control of its journey to Net Zero
irrespective of wider regional developments Priority is given to local measures
which maximise unique opportunities and accelerate decarbonisation This
Scenario allows for investment in an ambient-loop district heating system
(alongside existing high temperature heat networks in all scenarios) accelerated
smart meter roll out, higher uptake of solar PV and a higher transport modal
shift resulting in fewer EVs The hydrogen narrative is supported by local
developments such as Belfast power-to-X and small quantities of biomethane
are also made available

A ®usinessas-usuab ( 6 dhoo t h i Scendid is also modelled where no
decarbonisation actions take place beyond already committed investments and
peripheral decarbonisation progress (e.g. electricity grid). This Scenarioprovides
a counterfactual for cost and carbon impacts and other comparison purposes
Thisis not required to meet the samelocal carbon targets and is not a Net Zero
Scenaria

© 2024 Energy Systems Catapult



Assessing Options for the Future

Scenarios: HighLevel Overview

BAU

Net Zero 2050

Carbon Reduction

None Specified
Target ?

Smart Meter Rolt
Out

Not modelled

Availability of Green
Hydrogen

Not available

Transport Modal
Shift

Availability of
biomethane

Ambient heat

networks
Only current installations (based on
Solar PV MCS data)
Heating system »
Limited

Change

Regional
Infrastructure

32

Pioneer City

66% reduction by 2025, 80% reduction by 2030 (against 2000 baseline), Net Zero by 2050

Decreased domestic demand over rollout (2.5% reduction per install) but assumed to
not include gas or oil meters based on national stance that this is not cost effective.

Not available (other forms of

Hydrogen are available with cost and
carbon contentin AnnexC66 Gr e e n

Gas Cost s
section)
Not modelled
Not available
Not available

and

Carbo

Available from Ballylumford Power-to-

X (100GWh/year by 2050)- for
injection into gas grid up to 20% by
volume or repurposing of grid

25% reduction in demand from
domestic EV chargers

Available 6 2511 GWh/year by 2033
(equivalent to current day Belfast gas
demand)

Domestic deployment capped at 12.7 MW per year (averaged between 2025 and
2035)

Fully optimised

Decreased domestic demand over rollout
(2.5% reduction per install), assumed to
include oil and gas meters. Implementation
may rely upon local action.

Available from Belfast Powerto-X (50
GWhlyear by 2050) for injection into
gas grid up to 20% by volume. Project
also makes waste heat available to city
centre areas

50% reduction in demand from
domestic EV chargers

Available 6 238 GWh/year by 2033
(From sources local to Belfast)

Aquifer based open-loop system
made available

(see Annex D for details such as cost)

Domestic deployment capped at 34.1
MW per year (averaged between 2025
and 2035)

© 2024 Energy Systems Catapult
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Emissions Reduction

1,000

900
800
700
600

33

BAU

500
400
300

Annual CQ, emissions (kt)

200
100

2023 2028 2033

Year

All Scenariossee a decreasein emissions,with the BAU reduction reflecting the
predicted decrease in carbon intensity of grid electricity. The three non-BAU
Scenariossee a significant decreaseon these BAUemissions,converging negligible
residual emissionsby 2050. The path that each non-BAU Scenariotakesto get to
Net Zero is influenced by the timing of installation of low carbon technologies. In
practice the rate of deployment may be limited by supply chain capacity which
cannot be accurately predicted in the techno-economic modelling. A key
difference between the Scenariosis the availability of Green Gas (predominantly
biomethane). This non-local resource is made available to the Belfast area with
market costs and emissionsembedded in the unit cost of energy (i.e. it is treated
as an energy 0 i mp torthe docal area just as natural gas and electricity are).
Regional Infrastructure has the highest availability of Green Gas,with Pioneer City
having a smaller amount, and Net Zero 2050 having none. The volume of Green
Gaspurchased can be adjusted by the model (scaledup or down) to meet carbon
targets whilst minimising overall energy system costs Conversely,when no Green
Gasis available,there are fewer decarbonisation options available so larger initial
investmentsare required to meet carbon targets. For example,the Net Zero 2050
Scenarioinvestsearly and heavilyin new heating systemsfor buildings to meet the
interim carbon reduction targets, and as a result it needsto remove lesscarbon in
the following yearssince emissionsare lower than the target in the mid-2030s. This

2050 Net Zero

Regional Infrastructure
Pioneer City

e« Target

2038 2043

apparent 0 0 v e r soh thevintedim emissionstarget is largely due to roll out of
large-scale measures, such as district heating, rather than measuresthat would
result in smaller incremental reductions in emissions over time. Delay of such
large-scale measures would prohibit meeting those interim carbon targets and
deployment of other solutions would not be cost optimal. The Pioneer City
emissionsalso show some of this overshoot of targeted emissions,but to a lesser
extent since it has more decarbonisation options available including a relatively
small quantity of Green Gas The key conclusion is that all Scenariossignificantly
reduce emissionsby 2050 approximately in-line with the carbon targets set This
outcome is expected since Belfasthas set challenging interim carbon targets, and
all Scenarios (except BAU) are given those same targets including the year of
achieving Net Zero. The true 6 o p t ipathavdydo Net Zero relies upon many
factors which cannot all be captured in a purely cost optimal model. Theseaspects
are discussed more fully throughout this report. Although emissions from the
energy system are reduced over time, energy demand does not significantly
decrease until the 2040s despite improvements to energy efficiency such as
building fabric and low carbon heating systems This is largely due to electric
vehicles causing an increased demand on the energy system which previously
would have been allocated to the transport system when fossil fuelled vehicles

were dominant. © 2024 Energy Systems Catapult
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u Oil B Gas I7 Electricity
BAU N(;to Zsc(a)ro
6,000 6,000
5,000 5,000
4,000 4,000

3,000 3,000

2,000 2,000

1,000

Annual Energy Demand/GWh
Annual Energy Demand/GWh

=
o
S
S

2023 2028 2033 2038 2043 2048 2023 2028 2033 2038 2043 2048
Regional . .
Infrastructure PioneerCity
6,000 6,000
5,000 5,000

4,000

4,000
3,000 3,000

2,000 2,000

o
o
o
s}

Annual Energy Demand/GWh
[N

[=)

o

o

Annual Energy Demand/GWh

2023 2028 2033 2038 2043 2048 2023 2028 2033 2038 2043 2048

Note: ©06Gasd contains biomethane and hydrogen, as wel |l asaserefarto Annex¢§. met hane natural gas. For a detailed

a
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ScenarioCosts

Businessas-Usual(BAU)
A Costsreflect the considerable spend on maintaining the local energy system this Scenarioputs
: costincreasesof decarbonisationinto context.
N\ Total Cost A Costsinclude replacing assetsat end-of-life with like-for-like replacements (e.g. gas boilers, oil
boilers, and other existing heating systems), upkeep of networks for existing demands, the
emergenceof EVs,and the cost of the fuels suppliedto assets

\ Net Zero 2050

A Costsd relative to BAU 8 primarily reflect the shift away from gas and towards electrification of
: heating.

Net Zero 2050:£17,900m A Relativeto the other decarbonisation Scenarios,the cost of electricity import is higher, however
some costsare savedby having no need to import GreenGas

. ! Regionallnfrastructure

Reglonal Infrastructure: A Lowestcost Net Zero Scenaria

£16,600m A Major cost is the import of biomethane. High biomethane availability enables continuation of gas
boilers or introduction of hybrid heating which avoid the magnitude of costs associated with
electrification of heat prominent in Pioneer City and Net Zero 2050. This also enables more
savingson electricity import.

Pioneercity
/ A Lower costthan Net Zero 2050 primarily by using biomethane.
A Ambient loop district heating made available,however not chosenon a cost-optimal basis

Total Cost Increase vs Business as Usual Thesecosts include Capital Expenditure (CapEy} and Operational Expenditure (OpEX related to the
establishmentand operation of a Net Zero energy systemin Belfastd exceptfor BAUwhich does not
achieve Net Zero. CapEx and OpEx include: fuel costs, network upgrades, heating system
Net Zero 2050: £2’270m installations,insulation,and renewableenergy generation.

In accordancewith HM TreasuryGreen Book ! costing, these costs are discounted by a rate of 3.5%
per year between now and 2050. Discounting is a financial process which aims to determine the
0 p r e galenof future cashf | o wrsindbother words: calculating what monies spent or earned in
the future would be worth today. Discounting reflectsthe 0 t i viadee of mo n eiy.®@ne pound is
worth more today than a pound in sayone y e atim@& as money is subject to inflation and has the
ability to earn interest A Discount Rate is applied to financial inflows or outflows & this generally
reflectswhat it costsa company to borrow money or is a defined rate suchasthe 3.5% discount rate
4 suggested in the UK T r e a sau@ ryaBesro (sed in the financial evaluation of UK Government

projects).

Regional Infrastructure: £970m

1 https://www.gov.uk/government/publications/the -green-book-appraisaland-evaluation-in-central-government/the -green-book-2020 © 2024 Energy Systems Catapult
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Cost Breakdown (spend per 5year period)

BAU

2021-2025

Regional
Infrastructure
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1
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W Energy Import
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2031-2035
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2036-2040
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W Construction

2041-2045 2046-2050

2041-2045 2046-2050
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Cost Breakdown

BAU
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Cost Breakdown (vs Busi

ness as Usual)

Thesecharts show the cost of each category as additional spending or saving

vsthe Businessas-UsualScenaria

I Costincreasevs Bu

- Costsavingvs Busi

Regional
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Electricity Network Increases
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Wider Factors Evaluation

PESTEL Framework

Legislative

Environmental

Technological

39

Evaluation factors are derived from the PESTELframework to ensure
factors cover a sufficient and holistic range of viewpoints. Examplesof a
typical wider factors analysisincluded in the LAEPprocessare:

A Energyand Carbon Savings

A Distribution of Costs& Benefits
A Impacton Bills

A Investmentper Household

A Employment

A Health

A Comfort Taking

A Disruption

A Resilienceof Supply

A StrategicInfluencesand Compatibility
A PublicAttitudes and Preferences
A Deliverability

Factors may be qualitative or quantitative and some quantitative factors
may include monetisation. Qualitative factors are generally analysedwith
the support of stakeholders who have a better understanding of local
context.

© 2024 Energy Systems Catapult
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Indicative ratings of wider factors evaluation per
Scenario (quantitative measures only)

A summary of wider factors analysis in Belfast is
presented in the table opposite. This table summarises
the analysisin Annex C 8 6 Wi dractorsEv al uati o
section, where more detail can be found including
methodology and interpretation of results The factors

Regional

Net Zero 2050 | Pioneer City Infrastructure

Carbon Savings

. o Valuation

included here are those that produce quantitative

results only. Qualitative factors, such as deliverability, Change_s to Household
public attitudes and preferences, and Strategic Expenditure

Influencesand Compatibility are not rated.
Local Jobs

O W ® o
O wWww
O wWww
O W oo

Health
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Bel fastds Zero

LAEP Pathways

It is essentialfor long-terms plansto make allowancesfor uncertainty about the
future, as no projection can ever be completely certain. There is uncertainty
about how the world will change over the period covered in this LAEP,and
there are different choiceswhich can be made within the local area hence there
isno singleo r i @rmd wte thé question of what the transition should look
like. The LAEPPathwayrepresentsthe most cost-effective and co-beneficial way
for the areato achievea Net Zero energy system

Pat hway to Net

42

PathwayComponents

A pathway has near-term and long-term components to enable and scale up
energy systemdecarbonisationin a cost-effective way, along with 6 K &scision
P o i notsgyon track and navigate future uncertainty. In the near-term, the
LAEPsillustrate the proposed activities for the region to progress towards Net
Zero by identifying 6 Qu Wc k and specificd Ou t Priority® r o ] EOPRsy 0
which could be accelerated into the post-LAEP implementation stage. The

relationship between the LAEPevidence base and the B e | f Rathwad and/or
By modelling multiple plausible Scenariosfor how Belfastand the wider world OPPscanbe found in AnnexC306 Co n c | &Rsei coonnsme n dsaction.o n' s 6
will look by 2050, the Pathway can remain flexible to changes and unknowns
(hence, the term Pathways may be used instead of Pathway) The various
Pathwaysto progress from the present day to 2050 allow freedom for local
decision makers to make choices which best fit their circumstances,concerns
and ambitions whist allowing new developments, priorities and information to

emerge.

Near-term actions/projects of short duration and with high
confidence that the intervention is the correct choice. A Quick Win
requires fertile market conditions and has relatively few barriers to
implementation.

Quick Wins

Actions/projects which are common under various Scenarios but
may require further Enabling Action before they can be progressed.
These could occur in the neaiterm but may require longer-term
resolution of uncertainties or market conditions to evolve naturally.

Low Regrets

A Presentday
energy system Long duration major decarbonisation activities not expected to
happen naturally in today's market conditions. Typically preceded
by a Key Decision Point in situations of low certainty or an Enabling

Action in situations of high certainty.

Mostly occur in the nearterm to develop market conditions which
enable scale up activities in the longterm. These are generally not
under Local Government control.

Enabling
Actions

Pathways

These projects help navigate aspects of uncertainty or bring longer
term solutions into the nearterm. Often these feed into Key
Decision Points on the Pathway.

GHG
Emissions

A milestone marker that indicatea fork in the Pathway between
decarbonisation options. These are typically preceded by Enabling
Actions or Innovation & Demonstrator Projects and typically feed

g <% *

Key Decision Points

EEE into Scale Up activities.

A

Future netzero
Scenarios

v

. Policy Milestone  Policy Need Risk or Uncertainty
Time © 2024 Energy Systems Catapult
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Iciency in

Energy

Bemass sascasment or
ratrof tabric upgrade

for further infervention ]

of Retrofit Measures for Enargy Efficiency Upgrade:
Single glazing replacements = “5,000 homes by 2030

Loft Insulation domestic retrofit = ~47,000 homes by 2030
Cavity Wall domestic retrofit = “17.000 homes by 2030
Solid Wall domestic “15,000 homes by 2030

See Annex E for high re

2025 2030 2035 2040 2045 2050
Electricity Netwark
RP7 Price Control Deliver at least BO% of electricity
Begins cansumption by 2030 from a diverse
c Upscale of grant or loan funding mix of renewable Souces
=] for domestic retrafit [heating, - Climate Change Act (Northern
2 fabric upgrades, solar BV) e.g N Ireland) 2022, section 15
= NISEP or Affordable Warmth ' ase
Scheme o Deliver energy savings from
E . buildings and industry
600,000 heat pump - NI Enray Strategy End of sales of new nan-zerc-emissions
N Pocel Re e 1o frermilatiors. i U_.K Requirament for NI gas Gas and ol boller phase out - National Net Zero.- UK
IE. e e —@ Bl Boocdccoon boiler concessions UK Government (unconfirmed) Mﬁ:ﬁ:ﬁfwm-m Belfast Net Zero Target
: Carbon credits to 9 N
e Regulatory f i and grant . .
S schemes for csirict neatng oo . @ suovonincusiy use . )
. of blomethane N Electricity Endu“‘rr\m n-whp;zem‘: h.l: SRR
. @ goods vehicles up e - Sl
RPE Price netwark
Minimum Energy Efficiency . Decision on hydragen B el T Govemment (in consultation)
Standards (MEES) adopted in NI . in buildings - UK Government | .
- . 0 . .
o - - - - I
= ot
=2 ot
3 ot
@ .

solution version

Low Carbon Heating

r:
open-ioop geothermal heat networ

cat Demonstrators

Gas and Electricity
Networks & Flexibility

Electric Vehicle

Infrastructure

Local Renewable

Generation

s in
Horth, West. and East Beifost by
2026

NIE Network Upgrades Under RPT Price Control

consumption

NIE Network Upgrades Under RPS Price Control

newable gases

Netwark Pathway to Net-Zera Phase 5; H2 network zones

Decision
Paint

Bk or
Uncerainty
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Opportunity Areas Focus Zones
Bel fastos Net, . Ze ©@o-FEut-u
‘ Blomethane uildings
This Plan on a Page (PoP) shows the extent of change Boilers HeatEmps
required in each area of Belfastto achieve a Net Zero ) HV Electricity

energy systemby 2050. FocusZones highlight areaswhere Network Upgrades Dl el Batuaiis

a concentration of a certain solution is recommended, so

. . . : High deprivation Public chargers for
directing efforts towards delivery at scale in that area can

electric vehicles

lead to significant progress and serve as a demonstrator to . _
other parts of Belfast Focus Zones may also account for / . & Domestic solar PV
factors such as the socio-economic conditions in an area, 17k(68%) O Gﬁ) Non-Domestic Solar PV
network capacity, or characteristics of the building stock, 1 \ B
which could bring specific advantages, learning 3k ‘I
opportunities or challengesto deliveryin that location. ,' '

|

| 5

3K (27%) iy

Central

s East‘ D) ﬂ _
7k (25%)1

N
151 T 15k 87k /
\ 88 599 r
15Kk (53%) N °
s 11k 66%
o 8 67/ ( (66%)

7k (42%)
\> / . '_
Lisnasharragh(") (1) (SRR .
o Recommended

Quantities of Low
CE 8k (61%) ‘ e $” Carbon Measures
o Number (and %) of
[ ]

4K (42%)

2.5k 38k

2k (20%)

8k 618k

‘ ‘ 12k (42%) BOtamC

s (55%) 8k 310 fit
i
-

6k 811.5k
/ 15k (75%) ‘
101 5133 .

038117 6k (42%) “ homes with at least one
fabric upgrade measure

5k (24%)

0.5k &8.5k ]
Number of domestic

heat pumps

Total demand for DHN

5 (GWhlyear)
L]

1.5k (13%)
Number (and %) of

homes with off-street
EV charging

0.5k 38k 08117

= 2.5k 84k

348121 Total renewable

generation capacity
(MW)
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Opportunity Areas & Focus Zones

An Opportunity Area describesan areaof Belfastwhere an intervention is recommended in high numbers but may have uncertaintiesor
barriers associatedwith delivery. Opportunity Areashelp BelfastCity Counciland stakeholdersseethe bigger picture in terms of medium
to long-term delivery.

A FocusZone describesan area of Belfastwhere an intervention is recommended in high numbers and with high certainty (low-regrets)
and enablersfor near-term delivery. FocusZones help to identify key locations which Belfast City Council and stakeholdersmay use to
prioritise and specifya pipeline of projects for implementation.

This section of the LAEPuses Opportunity Areasand FocusZonesto summarisethe
key details for each intervention area within the scope of the LAEP These help to
highlight areas for priority action and are intended to support the post-LAEP
implementation to build a pipeline of energy decarbonisation projects and
recommended actionsfor the local area

The identified Opportunity Areas and Focus Zones have emerged from the techno-
economic Scenarios modelled in this LAEP Depending on the intervention, a
0 mi n i mumber may be specified indicating a low-regrets approach. Or, if it is not
possible to declare a low-regrets approach then the key aspectsof Scenariovariation
is explained The aim is to identify the right priorities for stakeholdersto progresstheir
decarbonisation actions whilst simultaneously having a view of where future
opportunities may emerge.

The Focus Zones and Opportunity Areas identified in the Plan on a Page are

summarised in the table on the following page with supporting rationale for the
choices made.

© 2024 Energy Systems Catapult
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Domestic
Fabric
Upgrades

New
Buildings

Heat Pumps

District Heat
Networks

Focus Zones

Public EV
Charging

Domestic
Solar PV

Non-
domestic
solar PV

Hydrogen
Network

Biomethane
Boilers

HV Electricity
Network
Upgrades

Opportunity Areas

High
Deprivation

North, Court,
West, Linen,
Lisnasharragh

Harbour, Central,
Connswater

North, East,
Court, Central

West, Linen,
Central,
Connswater,
Harbour

Central, Botanic,
West, Court, East

South, North,
East

Harbour, Central,
Botanic,
Lisnasharragh

North, Court,
Harbour, Linen,
Lisnasharragh

Botanic, Court

Court, West
Linen, Botanic,
Central

North, Court,
West, Linen

1https://www.belfastcity.gov.uk/Idp

Rationale for Identification of Focus Zone or Opportunity Area

47

Section for Detailed
Description

High quantities of Domestic Fabric Upgrade within Data Zones identified in LAEP modelling with consistency across
Scenarios and market readiness. Domestic Buildings in the identified areas are more in need of upgrade than

domestic buildings in other areas of Belfast.

The areas withthe highest proportion of new build housi ng

denti fi

ed

n

Bel f alst 6 s DdmestcahbricDJecwaeds o p me

These areas correspond to lower levels of domestic retrofit due to building standards improvements helping minimise
the need for fabric upgrade. These areas may also contribute to the identification of Outline Priority Projects (OPPs)

such as scoping opportunities for DHN deployment.

High quantities of Heat Pump deployment within Data Zones identified in LAEP modelling with consistency across
Scenarios for both domestic and non-domestic buildings. Aspects such as housing type/age, density of heat demand,
and electricity network capacity make these areas more suitable than other areas of Belfast for widespread and

immediate action.

High quantities of DHN deployment within Data Zones identified in LAEP modelling with consistency across Scenarios
for either non -domestic buildings, domestic buildings, or both. The LAEP modelling choose to deploy heat networks
based on density of heat demand and required length of pipework for the heat network making the identified Focus

Zones are therefore the most suitable in Belfast for widespread and immediate action.

Data Zones identified in the LAEP modelling where the required annual energy demand from public EV charging

(rapid hub, on-street, and car park) is highest by 2050.

High quantities of Domestic Solar PV deployment within a Data Zone identified in LAEP modelling with consistency
across Scenarios. Aspects such as spare capacity in the LV electricity network and geographic separation, to mitigate
risk of adverse weather affecting the electricity grid, make these areas the most suitable in Belfast for widespread and
immediate action. There are many wider Opportunity Areas across Belfast beyond these identified Focus Zones.

High quantities of Domestic Solar PV deployment within a Data Zone identified in LAEP modelling with consistency
across Scenarios and large public, commercial or industrial areas where widespread, coordinated roll out may be
enabled. There are many wider Opportunity Areas across Belfast beyond these identified Focus Zones.

Conversion of the existing gas network to a hydrogen network is driven by a need for industrial high temperature
processes. Opportunity Areas are identified where hydrogen consumption is most dominant according to the LAEP

modelling of areas that did convert to a hydrogen network.

If high quantities of biomethane become available to Belfast in future, then Botanic and Court stand out as
Opportunity Areas for uptake of biomethane boilers in both domestic and non -domestic buildings. The suitability of
biomethane boilers is based upon aspects such as density of heat demand, type and age of domestic, public, and

commercial buildings and the operational nature of industrial buildings.

Potential Opportunity Areas for prioritised HV network upgrades are chosen to support DHN roll out in West, Linen,
and Central where network constraints appear to be a barrier to near-term action. Significant HV network upgrades
are also required in constrained areas of Court and Botanic where heat networks may expand and serve domestic
buildings in future. Areas requiring low voltage network upgrades are too widespread and granular across Belfast to

declare any meaningful Opportunity areas for LV networks.

Areas where there may be opportunity to alleviate equity concerns that may be associated with high deprivation
areas. These areas may be used to support the scoping of OPPs to deliver cdenefits such as jobs, health, or fuel

poverty reduction alongside decarbonisation.
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Domestic Fabric Upgrades

Fabric upgrades help to improve the thermal performance and energy efficiency

of buildings. The measuresproposed in this LAEPapply to the existing building

stock and are therefore considered to be 0 r et me & § t rTeespdmary

incentive of retrofit measuresis energy demand reduction which induces several

co-benefitssuchas

A Lowering energy bills

A Reducingcarbon emissions(if energy demand is not yet from a carbon neutral
supply chain)

A Reducedloading on the electricity grid and/or avoiding the need for network

A

108,000

Properties out of
193,000 require at
least one retrofit
measure by 2050

63%

Of Bel fast ds
domestic buildings
are EPCrated Do G

reinforcement
Improving comfort level (warmth of home) which drives improved health and

well-being. Indicative ratings of LAEP retrofit measures
Qualitative indicators taken Co-benefits
'(Ij"?fls LAEP con.tallns fOLCJjI’ main bretrofltd measures ‘each with from Energy Savings Trust Up front Return on Carbon ((jc:zrunph::d:)((:;ue(:rr::':1
ifferent potential to reduce carbon and return on investment I e e Savings ghts,

periods:

A Singleglazing window replacement
A Loft insulation

A cavitywall insulation

A Solidwall insulation

Loft Insulation

Cavity wall and loft insulation are considered the preferrable Cavity Wall Insulation

options as levels of disruption and up-front investment are

relatively low. However, single glazing window replacement can Single Glazing Window 'B
bring co-benefits such asreduction in condensationand damp & Replacement

which drives health benefits 8 reduced external noise and
draughts which help improve comfort.

Solid Wall Insulation

W 0 W ®

O W w
oy

oy Blvs Rllvs Il v o

. _Enablersia | Barriersa | Actionsia

A Technologies and supply chains are well established. A Lack -6hedehe | fo6 fundi ng mécHxplaneogporsinitiespcostsdandengfitsifoc high temperature heating
A Funding mechanisms have been provided in the past  fabric upgrades in Northern Ireland. solutions (e.g. HT HPs, gas hybrid HPs, or HT DHN) that may avoid the nee
and may be re-opened. A Desire to avoid pushing responsibilities for for widespread domestic retrofit.
A Fabric first approach is widely recognized as a low decarbonisation measures onto local citizens and A Plug any skills gap or capacity requirements in the supply chain.
regrets decarbonisation action. businesses. A Build the case for grant or loan funding for domestic retrofit (heating, fabric
A Likely to receive policy backing as a neaterm A Skills and capacity in the supply chain may be inadequal  upgrades) to be adopted in NI
enabler to achieving reduction in energy demand. to cope with the same and pace of action recommended A Ensure citizens and businesses are provided with support services in their
by the LAEP. decarbonisation journey.

1 https://energysavingtrust.org.uk/energy at-home/reducing-home-heat-loss/
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Buildings with loft /x

insulation added

Buildings with cavity wall
insulation added

e . 320 . 200
I Loft | . o =
I insulation in : ~ I Cavity Wall insulation in i

I high " I high numbers = Focus

: numbers = 1 :_Zone

| Focus Zone e EERNEEPEEARL . s, 0909090202022 T mEmmmmET s s s T

Retrofit deployment by 2050
- across Belfastis shown in these
maps at Data Zone level for
each of the 4 retrofit measures
modelled in this LAEP Fabric
upgrades are a low regrets

Kilometers i i ; B A Klometers Esti UK, Esri, TomTom, Garmin, F GeaTechnologies, |
Esri UK, Esri, TomTom, Garmin, Foursquare, GQCJEE;’II/I"V\?/:OSQAETJS'ZCS me.as!_"'e (m|n|ma.| Scenano . Esri, 3 X quare, METI/NAS%\, e
variation), but the images here
show data from the Net Zero
,& Buildings'with single 2050 Scenario Buildings with solid wall
N ngLagzreac:j:c;ndows N insulation added
- @ . 330
____________ 1 1
| Single glazing . . o
replacement in high | J
Lnumbers = Focus Zone 1

2 : <
- \
a &
nasha rrag

I Solid Wall insulation
in high numbers =
1 Focus Zone

Kilometers

Esri UK, Esri, TomTom, Garmin, Foursquare, GeoTechnologies, Inc, Kilometers

METI/NASA, USGS Esri UK, Esri, TomTom, Garmin, Foursquare, GeaTechnologies, Inc,

METI/NASA, USGS

© 2024 Energy Systems Catapult



Opportunity Areas & Focus Zones Return to Contents 50

Biasing retrofit towards

Levels of Income

Levels of Health Deprivation by Octile

Deprivation by Octile

Planned new build domestic

roperties . B o Deprved B 1 vost Deprived
4 :Om areas of deprivation can T -

i 3
=N

1 1
| |
! I . |
1 have significant socio-
| economic benefits such
I as reduction in e
1

1

1

1

1

Large Increase

8 Least Deprived 8 Least Deprived

consumer energy bills, 1
alleviation of fuel !
poverty, and warmer !
homes. :

£51i UK, s, KERE. Garmmin, Foursouare,
olngies, 1, MFTIANASA, USGS

£, Garnin, Foursquare,

—— atvcancloapin . METINAGA, 1565 T f i METUNASA, USG5
- oS- - mTm-oT oo T T
I Fabric upgrades may be less prevalent in areas where new !
build properties due to improvements in energy efficiency :
1

1 enforced through building standards

Retrofit Deployment Rates*

Bel fastds domestic retrofit pathwd®000i n numberi s:

2030 2033 2050 70,000
total properties)| (total properties) (total properties)

60,000

(%]
e
>
Loft Insulation 47,000 66,000 73,000 @
£ 50,000
Cavity Wall Insulation 17,000 24,000 26,500 -..5 40,000
Single Glazing f:’ 30.000
Window Replacement 5,000 6,700 7,500 ©
; ; 2 20,000
Solid Wall Insulation 15,000 20,000 23,000 S
= 10,000
fjI-T—-—"f"~"TfTFT"~—""T—TT=—T=T—T—T—T=—T"T=T"T=T"T=T"T=T"T=T"="="="="="="="="="==—-+= |
1 Moving towards high temperature heating solutions will reduce the scale | 0
| of fabric upgrades required and/or relieve the pressure to progress all 1 g 8§ §8 8 8 8 &8 8 § § I £ 8 8
I fabric upgrades imminently. Increasing domestic connections to DHN by : ¥ 8 § § §F§ § § § § § &8 & &
: 2(_)%_ and doubling the numb_er of high ter_nperature HPS will potentially 1 Cavity Wall Solid Wall Loft Insulation === Single Glazing Replacement
| eliminate the need for retrofit although this approach is not as cost - .
Le_ff Eftye_frgm_a_sxs'[fri p_erfpfcﬂvf _________________ ! *Numbers obtained from Net Zero 2050 Scenario
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D IStrI Ct H e a.t N EtWO rkS The 6 h enaat popposite shows Opportunity Areas across Belfastfor DHN. The map

contains data for both domestic and non-domestic buildings from all 3 non-BAU
30 / 580/ Scenarios modelled in this LAEPR This visual therefore represents a low regrets
At least 0 Upto 0 viewpoint. FocusZones are highlighted however, more detailed feasibility studies will

o el i asn b @ of Bel fast s bg Eared;in these areas to verify the scale and potential. This should include

domestic heat demand buildings could be consideration for deployment of a low temperature 5th Gen heat network, a fully
is from District Heat connected to District electrified heat network, or a biomethane hybrid heat network; the latter preserves
Networks by 2050 Heat Networks by 2050  compatibility with the medium to long-term emergence of biomethane which remains

an uncertainty. Harbour, Central, Connswater,and Linen represent Focus Zones for

District Heat Network deployment  non-domestic buildings primarily but may offer opportunities to expand the network

in 2050 (all 3 non-BAU Scenarios)  towards nearby domestic buildings. Phasingof this deployment will be crucial since
typically a large heat network requires anchor loads from public, commercial, or
industrial buildings to establish viability before connecting domestic properties in
subsequent phases However, residentialonly heat networks, particularly those of an
ambient loop type, have been demonstrated in GBand have been shown to work well
at small scales,even down to the level of 2 or 3 properties. This may be particularly
relevantin Westwhere a FocusZone is highlighted due to a high number of domestic
buildings having DHN asthe most cost-effective heating solution.

” A 12,346 homes in Harbour area in total

| A At least 1,100 connected to district heating by 2050 (8.9%)

1 A Potential to connect to some of the 6,250 emerging new build properties

11 A 1.95 million m2total non -domestic building floor area

1 A At least 730,000 n? connected to district heating by 2050 (37.4%)

Sparse

- Dense

FA 17,652 homes in Connswater in total
A At least 4,900 connected to district heating by 2050 (27.8%)
A 456,000 n? total non -domestic building floor area
| A At least 184,000 n? connected to district heating by 2050 (40.4%)

I.————

r DHN in
| 1 Connswater

4 A 10,047 homes in Central Belfast in total
A At least 1,700 connected to district heating by 2050 (16.9%)

Esri UK, Esri, TomTom, Garmin, Foursquare,

GeoTechnologies, Inc, METI/NASA, USGS

A 2.56 million m2total non-domestic building floor area
A At least 1.61 million m2 connected to district heating by 2050 (62.9%)

| A 10,959 homes in Linen in total

e L e = I| A At least 4,100 connected to district heating by 2050 (37.4%)
b A 28,000 homes in West Belfast in total | | = 51 A 1.28 million m2 total non -domestic building floor area
= I: A At least 16,000 connected to district heating by 2050 (57.1%) | | ! A At least 640,000 n? connected to district heating by 2050 (50.0%)
=11 A 870,000 n? total non -domestic building floor area | R oo == -
(1L A Auieas 33400 mecomnected o disik aing by 2080 68.4% |
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Primary Substation

Headroom (MVA} .

’X . s
s N

N TS

75-10
» 10

Ecre UK, Esm, HERE, Garmin, Foursquare,

GeaTechnokogies. Inc, MET/NASA, USGS >
Kilometers < Kilometers

District Heat Deployment Rate in Domestic Buildings

120,000
8 I Minimum of
=2 100,000
5 | 7,600 homes by
Si= 2035
@ L 80,000 Lo
= !
= 9 r—=—=—=—=—== =
R 60.000 1 Minimum of 1
£ 3 1 1,700 homes by :
o2 |
5 £ 40000 LTT_ o |
o O
-g 20,000
=]
z
0

2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

== Net Zero 2050 == Pijoneer City = Regional Infrastructure

G

Primary Substation Level of
Upgrade

- High

Low

Esri UK, Esri, HERE, Garmin, Foursquare,
eoTechnologies, Inc, METI/NASA, USGS

High temperature DHN on the scale
recommended by this LAEP are
anticipated to connect to the HV rather
than LV network Existing HV network
capacity and levelsof upgrade required
by 2050 are shown top-left and top-
right respectivelyfor the Net Zero 2050
Scenaria The stakeholder anticipated
deployment rate of domestic DHN at
the time of writing this LAEPis shown
on the left. Deployment rates for NDB
have an identical profile but are shifted
2 years earlier to indicate anticipated
earlier connectionsto NDB. Therelative
shapeof the 0 € u r vaee gléntical for
all modelled Scenarios but the
magnitude of deployment results in
different gradients and absolute values
Steeper gradients indicate higher
expectationson the local supply chain.

| __Enablersi Barriersi _____Actionsi |

A Policies and
incentives are likely
to drive continued
HP uptake in the
market.

A
A

A DHN developers are A

appearing on the
market providing
end-to-end services
from feasibility to
commissioning and
operation.

A

A

Lack of regulatory
framework.

Small profit margin
prevents developer
investment.

Disruption to roads and
buildings.
Co-ordination of
consumer switch over
from existing heating
systems

Perceived high cost of
heat networks partly
associated with the civil
works and disruption
such as digging up
roads and pavements.

a

A Continue to engage the market and explore
aggregating heat demand from potential
public sector off-takers through heat supply
agreements and identify potential heat
sources for the DHN to incentivise private
sector investment.

A Build the case for a regulatory framework
and grant schemes for district heating to be
adopted in NI

A Consult citizens to ascertain views on switct
to DHN.

A Co-ordinated action between utilities and
service providers such as leaving space for
DHN pipes beside other renewed
underground services in roads and
pavements would enable cost reduction.

A Building developers to consider DHN
terminals at large new buildings to allow
future addition of DHN.
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Heat Pumps

66k 6 86k Heat Pumpsar_e Wide_ly deploye_q inBel f @eSZ@rﬁ_ fture, but their de_ployment

Hybrid HPs or HT HPs across Belfastis relatively sensitiveto Scenariovariation and/or domestic-to-non-
HPs deployed across may avoid the need for domestic buildings. However,North, Court, and Eastare areaswhere the modelling
Belfast by 2050 with retrofit measures and in this LAEPhas deployed relatively high and consistent quantities of HP acrossall
19,000 deployed by therefore act as an scenariosand for both domestic and non-domestic buildings, based on aspects
igifoir? '?;‘i’sregms Eg:ﬁ:]egr Lc:t;’("é’ izl such as housing type, making them ideal Focus Zones for near-term action. The
approach forms 16% of specific form of HP technology deployed will depend upon many interdependent
projected capacity factors that require more detailed evaluation during the LAEP implementation
across NI. phase (see O 0 section for

example)

% Heat Pump deployment (all HP deployment for domestic buildings_ are shown on the left for all types (e.g. LT
types) in 2050 (all 3 non-BAU ASHP,HT A_SHI?, GSHP,or gas hybrid HP) and presented for all 3 Nnon-E_)AU
Scenariosindicating the scaleof a low regrets approach. B e | f Rathwag§specifies
19000 HPsto be installed by 2030 in this low regrets approach. N | BER¥splans
assumethat support will be required for 120000 heat pumps acrossNI by 2030 so
Bel f low tegress approach would be providing 158% of N | EaS8ssimed HP

Scenarios)

I Heat Pumps In North Belfast I
I A 25,325 homes in North Belfast in total |
: A At least 6,000 supplied by heat pumps in 2050 (42.9%) :
i A 500,000 n? of non-domestic building floor area I
1 |
| |
| |

A Potentially no supply of heat pumps to non -domestic buildings if
biomethane is widely available. Otherwise at least 206,000 m supplied by
heat pumps in 2050 (41.2%)

| Heat Pumps In East Belfast :
1 A 17,034 homes in East Belfast in total I
|
|
|

A At least 7,300 supplied by heat pumps in 2050 (42.9%)
I' A 560,000 n? of non-domestic building floor area
A At least 49,000 n? supplied by heat pumps in 2050 (8.7%)

1 Heat Pumps In Court :
I A 27,549 homes in Court in total |
A At least 8,000 supplied by heat pumps in 2050 (29.0%) I
I' A 1.5 million m2 of non-domestic building floor area I
A At least 370,000 n? supplied by heat pumps in 2050 (24.7%) |
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