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MISSION: UNLEASHING INNOVATION AND OPEN NEW Energy Systems
MARKETS TO CAPTURE THE CLEAN GROWTH OPPORTUNITY.
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WHO? WHAT? - Strategic Case and LAEP Planning
+ Commercial Case & Business Model
* Projectand Management Case

* Markets, Policy and Regulation

SUPPORTING Advice
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Purpose of today’s session

e Disseminate knowledge, insight, and experience from across the industry with a
key focus on developing the Strategic and Commercial Cases for heat network

and heat pump project types.

e See how we can help councils take their heat decarbonisation feasibilities into
development with financing, using our Net Zero Go guidance and templates.

e Gain a better understanding of how we can help local authorities to overcome
their challenges in this area, and what heat resources they’re exploring in Net

Zero Go.
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Welcome and intro Gordon Graham — Energy Systems Catapult 10:00 5 mins
D lopi i —NetZ

Sveloping a bugliess case —Net Zero Go Laura Penny — Energy Systems Catapult 10:05 5 mins
guidance and templates
Overview of Heat Network Zoning Mark Woodward — Nordic Energy 10:10 10 mins
Local hority h k - . |

e i <o G Ok case study George Munson — Leeds City Council 10:20 10 mins

taking feasibility into implementation
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Local authority challenge on developing the Jonathan Morris — Tower Hamlets London

10:30 5 mi
business case for a heat network project Borough Council dhehr

Daniel Murrant — Energy Systems Catapult
Ben Shafran — Energy Systems Catapult

Roundtable — responding to local authority Bob Barnes — Nordic Energy 10:35 S ihind

challenge . s
Steve Gummer — Sharpe Pritchard Solicitors
Sam Moore — South West Net Zero Hub
Final remarks Gordon Graham — Energy Systems Catapult 10:55 5 mins
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HEAT NETWORK ZONING IN THE UK O
Nordic Energy

INTRODUCTION

Mark Woodward
Crown

Commercial Director— Nordic Energy
Service

@ Ry .
Supplier
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HEAT NETWORK ZONING IN THE UK O
Nordic Energy

HEAT NETWORKS

Heat networks (district

heating) supply heating, from

a central source or sources,

via a network of underground

pipes carrying hot water.

Crown
Commercial
Service
Supplier
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HEAT NETWORK ZONING IN THE UK (¢ D
Nordic Energy

UK HEAT NETWORKS

MARKET SHARE
%

CURRENT MARKET - 14,000 NETWORKS 2 (SWEDEN 55%)

TARGET BY 2050 18

Crown
Commercial
Service



HEAT NETWORK ZONING IN THE UK
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Nordic Energy

Estimated UK
Emissions
Attributable to
Heating - 2016

Crown
Commercial
Service
Supplier

Industrial
Processas
14%

Transport
27%

Space Heating
{and cooling)
o 468
MtCO,e
Agriculture,

LULUCF
and Waste
119%

Buildings &
Industry
(non-heat)
16%

13

CLEAN GROWTH
TRANFORMING HEATING
BEIS — DECEMBER 2018



Fuel
Consumption
for Heat - TWh

2017

Crown
Commercial
Service
Supplier

Final Fuel Consumption (TWh)
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HEAT NETWORK ZONING IN THE UK

18%

14% 16%
. . . : I

Space Cooking & Space Cooking & Space Process
Heating Hot Water Heating Hot Water Heating Heat
Domestic Non-domestic Industry

14

D

Nordic Energy

CLEAN GROWTH
TRANFORMING HEATING
BEIS — DECEMBER 2018
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Fuel
Systems

Homes
2016

Gas Central Heating Electric Storage Heating Oil Central Heating Heat Networks
4% 2%

Crown 0 CLEAN GROWTH
: o Loy 4%
Commercial 85 TRANFORMING HEATING

Serwc;e BEIS — DECEMBER 2018
Supplier
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UK Government Policy

Energy Security Bill
Heat Networks and Zoning

Industrial Strategy
Crown Clean Growth Strategy

Commercial
Service
C’:J I ‘“"\‘3/,‘{ )
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HEAT NETWORK ZONING IN THE UK (/j e

Nordic Energy

Energy Security Bill - 2025

Heat Networks and Zoning
Hydrogen

Nuclear inc. Fusion

Energy Efficiency

Off-shore and On-shore Wind
Carbon Capture and Storage

Decarbonisation of Industry
Alternative Fuels

Electricity Storage

On-shore Electricity Networks
Smart Metering

CO2 Transport and Storage

https://www.gov.uk/government/publications/energy-security-bill-factsheets
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WHAT ARE HEAT NETWORK ZONES

Heat Network Zones are areas in which it iIs assumed
that most buildings will be connected to the Heat

Network.

Crown
Commercial
Service
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UK Government Policy
Heat Networks and Zoning

28 UK cities involved in the UK Heat Network Zoning Pilot Project

Crown
Commercial
Service



HEAT NETWORK ZONING IN THE UK O
Nordic Energy

UK GOVERNMENT PoOLICY TARGET

“Our Proposals for Heat Network Zoning envisage Central and Local Government working
together with Industry and Local Stakeholders, to identify and designate areas within which

Heat Networks are the;

“Lowest Cost, Low Carbon Solution for

Decarbonising Heat”

Crown
Commercial
Service
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Heat Network - Investment

£60-80 Billion — by 2050

8:)Or¥1vnr?'lercial https://www.gov.uk/government/publications/energy-security-bill-factsheets/energy-security-bill-factsheet-

Service heat-networks-regulation-and-zoning
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HANK YOU

Crown Mark Woodward

ggrrci?:m'a' Director— Nordic Energy

@ Ry .
Supplier
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Securing a city led heat
network

The Leeds PIPES heat network and the reasons
for its success.

George Munson
Leeds City Council

Tackling Poverty
and Inequality

Health and Wellbeing @ Inclusive Growth @ Zero Carbon

igileeds i geng LA




Contents

- What is Leeds PIPES?

- Why is it strategically important to Leeds?

- How did we develop and sell the business case to build it?

. Lessons learnt

- Future growth

OQﬂlfmT - ﬁj}u =3
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Leeds PIPES stats

£60m+ investment.

EfW — 20MW low carbon heat
source.

33MW of back up boilers for
resilience.

Underground pipework
stretches over 13km.

Significant growth
- opportunity — c160GWh of
heat available.

Design life of c60 years.

Very low carbon, 0.03 kg
CO,/kWh.

https://www.veolia.co.uk/leeds/
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Customers

 Healthcare
e Offices

e Education

e Government

* Housing

* Developers




Why did Leeds choose to develop DH?
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SENIOR BUY IN...



Political driver: using spare heat to keep vulnerable people warm

Fuel poverty
Economic growth
Air quality

CO, reductions
Circular economy

r




THINKING BIG
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Potential network...
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And graft...

* Deed of Variation with Veolia

« ERDF, LGF & HNIP funding applications

* Planning Policy EN4 and Local Development Order
 Two ‘Competitive with Negotiation’ procurements
* Financial modelling

* Customer/developer engagement

* Internal engagement...



Where technically viable, appropriate for the POLICY EN4: DISTRICT HEATING

development, and in areas with sufficient existing or
potential heat density, developments of 1,000 sgm or
more or 10 dwellings or more (including conversions
where feasible) should propose heating systems
according to the following hierarchy:

(i) Connection to existing District heating networks,
(i) Construction of a site wide District heating network
served by a new low carbon heat source, e
(iii) Collaboration with neighbouring development sites or ‘2 /
existing heat loads/sources to develop a viable shared
District heating network,

(iv) In areas where District heating is currently not viable
but there is potential for future District heating networks,
all development proposals will need to demonstrate how
sites have been designed to allow for connection to a
future District heating network.

Carbon savings and renewable energy generation
achieved under this policy will contribute to EN1(i) and
ENZL(ii).



Decisions

* We don’t know enough to procure the right ESCO

e Better to retain DHN in council ownership

e Secure grants + PWLB to lower cost of capital

* Use existing LA powers to sell heat

 Secure a long-term DBOM contractor as partner

 Use Competitive with Negotiation Procedure

* Employ PM and Supervisor to support us during
construction phase



Lessons Learned?!

* DH supports a council’s strategic aims

* Healthier homes
 Economicgrowth
* Air quality, waste and CO, improvements

* Council can lead DH but benefits from a strong partner

* Procurement is key

* Essential to have a long term O&M contract to create
Incentive to optimise

* Possibly even better to procure an investing partner so
they are financially incentivised to optimise

* Delivery creates a positive political story

* We have built and they are coming!
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LEEDS ZONAL LANDSCAPE

%/
eippl .

Leeds PIPES
Heat Network

Leeds CC

Focus: City Centre & Aire Valley Zones

Existing Leeds PIPES network zonal expansion

Kirkstall

LEEDS_014

Planned new Skelton Grange EfW and network
(SSE project developer — sizing and ability to
extend) Hamhi etos

Additional Areas of interest for LCC: = 5 et0y-Roag

LEEDS

Other zones that show potential for zoning e.g.
those with high demand density, or viable heat
sources opportunities

Network mapping with zonal mandated
buildings exercise being carried out

Zonal network routing being carried out as part
of Advanced Zoning Delivery Programme B eeston

LEEDS_026

LEEDS 024




Future plans and strategic growth — strategic extensions

« South Bank feasibility work
« HNDU funding > GHNF funding

 East and West clusters of demand

« Glass factory heat source




George Munson

Senior Project Manager
Leeds City Council

07891 270294
george.munson@|eeds.gov.uk
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London Borough of Tower Hamlets

3x electricity system ~ 3000GWhiyear of total Legend:

compared to baseline energy demand increase () Datacentre
Maijority of electricity from baseline / Pipework

imported from grid ‘
Small heat : b E R HAMLETS

——EV-chargers: 60— Ejectrified transport: 60 demand
Large heat
| demand

Other heat
sources:

: @ Substations

National grid import: 4860 Electricity: 4880 Data centre electricity demand: 3810 Sewage

pumping
station /

\

Electricity demand: 825 [ rivers |
Rooftop PV: 20 !

e . : Heat networks: 815
Significant increase in

rooftop PV from baseline

st £OADDN

450.00

400.00 Sale of internal Most existing gas )y nmhing
o0 250.00 combusiion engine boilers to be
- . cars banned by 2030 replaced by 2035
% E 30000 Early variaticns in E:S;TESS s
I= = 250.00 emissions primarily
o % driven by grid carbon s Heat networks
s 8 200.00 factor fluctuations
L=
E X 150.00 Electrified
O 10000 e on 2 sl

50.00 drogen Eﬂﬁ%ﬁ by low carbon heat Hydrogen

SOUCES Residual emissions to offset

2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044



CONFIDENTIAL - NOT POLITICALLY COMMITTED

Isle of Dogs, South Poplar and Leaside Local Area Energy Plan

===

TOWER HAMLETS

4. Recommended action plan
Initial phases of implementation

1st Phase 2nd Phase 3rd Phase

Refine delivery plan

Establish a LBTH deliverylead and LAEP _committee:

Identify candidates for dedicated council officers Confirm and formalise dedicated LBTHLAEP delivery
responsiblefordelivering LAEP lead governance structure +other LBTHactors Hold initial com mittee meetingled by delivery

Stakeholders and businesses apply to be part of Select stakeholders and businesses that will siton I EEEIE A GRS i 23 U2 RE
the LAEP com mittee committee based on applications

Establish wider L AEP livervar from actions:

Identify group membership, including m embers Hold initial meeting and establishregular m eeting
from GLA, UKPN and Cadent frequency

ft mark ing for liver

Launch Expression of Interest questionnaire Aw ait questionnaireresponses Score responses, engage with respondents

Identify opportunities to targetin line with
Undertake business case appraisals for potential delivery plan
actions reardm skills, staff resource and funding

Pl . d publi " h Discuss engagementplans in initial LAEP
an campaign and publicengagement approac com mittee m eeting

Assign stakeholder responsibility for actions in
LAEP committee m eeting, track and m onitor action

DeveI(_)p SETNES @IS, EF. (TTEOIME ESEE Appoint consultants to undertake further studies
retrofit strategy

April 2023



Isle of Dogs, South Poplar and Leaside Local Area Energy Plan

4. Recommended action plan
Medium term routemap

April 2023

Medium-term routemap:
1.1/2.1/4.4Launch campaign to engage, encourage and educate businesses, homeowners, private landlords, and tenants to install

energy efficiency measures, heat pumps and rooftop PV

4.1 Study exploring the delivery of a
district-wide heat network in areas of
interest, with long-termdelivery of heat
networks

4.5 Update local plan explicitly ban new gas boilers and CHP
installations in new developments

5.1 Establish LBTH x UKPN o A+
bilateral group

6.1 Update local plan to set maximum PUE for data centres
6.2 Update local plan to encourage waste heat offtake

6.3. Set up a London data centre forum

omeo4

CONFIDENTIAL - NOT POLITICALLY COMMITTED

AV

m A4
moA4

Am+

@ Deliveryof programme

L2Develop aprogramme of reroftofcounci managed bidings
o e T e s res

=B

TOWER HAMLETS

Stakeholders

@ Council building operators
< Data centre operators
A Developers
@ Heat network operators (E.ON/EDF)
V Local businesses, homeowners,
landlords and tenants
Tower Hamlets Planning team

B ykPN

I Potential introduction of Heat Network Zoning I

UK Government decisionon

| No newhomesconnectedto gasgrid in UK | role of hydrogen for heating®

@

47



Daniel Murrant, Networks & Energy Storage Lead, Energy Systems Catapult
Ben Shafran, Head of Markets, Policy & Regulation, Energy Systems Catapult
Bob Barnes, Director, Nordic Energy

Steve Gummer, Partner, Sharpe Pritchard Solicitors

Sam Moore, Project Manager, South West Net Zero Hub
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Find out more

Get in touch with Net Zero Go team using engquiries@netzerogo.org.uk
Post-event resources will be available to registered users in the Community Forums

. visit https://www.netzerogo.org.uk/s/express-sign-up-page
. for events and announcements https://www.linkedin.com/company/net zero so/

Thank you for joining us and we look forward to seeing you on Net Zero Go and

sharing more with you in the future

%

% UK Research Department for
and Innovation | Energy Security
& Net Zero
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MISSION: UNLEASHING INNOVATION AND OPEN NEW INTERNATIONAL EnerGy'§jSfems
MARKETS TO CAPTURE THE CLEAN GROWTH OPPORTUNITY.

* Business Case Development /
Validation

WHO? WHAT? - Strategic Case and LAEP Planning
« Commercial Case & Business Model
* Projectand Management Case

* Markets, Policy and Regulation

SUPPORTING Advice
INNOVATORS TO * Digital and Data Guidance

COMMERCIALISE * Whole & Local System Modelling
» Consumer Insights

INNOVATION
EXPERTS

””“

p Platforms
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* Decarbonising Local Places, Homes,

Public Sector Estate, Campuses,
HELPING TO DESIGN Business Parks and Industrial

DRIVING THE FUTURE ENERGY Estates

COLLABORATION SYSTEM TO UNLOCK

INNOVATION

* Integrating Transport, Buildings,
Sites with Energy System

We work with - Deliver Large Scale Innovation Trials

Innovate UK

This document is marked as confidential 5/
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Purpose of today’s session

e Disseminate knowledge, insight, and experience from across the industry with a
key focus on developing the Strategic and Commercial Cases for heat network

and heat pump project types.

e See how we can help councils take their heat decarbonisation feasibilities into
development with financing, using our Net Zero Go guidance and templates.

e Gain a better understanding of how we can help local authorities to overcome
their challenges in this area, and what heat resources they’re exploring in Net

Zero Go.

%

% UK Research Department for
and Innovation | Energy Security
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Welcome and intro Gordon Graham — Energy Systems Catapult 11:00 5 mins
De,ve|°p'ng a bigliess case —Net Zero Go Laura Penny — Energy Systems Catapult 11:05 5 mins
guidance and templates
Heat pump landscape overview Bean Beanland— Heat Pump Federation 11:10 10 mins
' —~ Sheryl French — Cambridgeshire Count
Local authority heat pump case study y g y 11:20 10 mins

taking feasibility into implementation

Council

%
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Local authority challenge on developing the
business case for a heat pump project

Alex Pearson — Midlands Net Zero Hub on
behalf of Wychavon District Council

11:30 5 mins

Roundtable — responding to local authority
challenge

Miles Messenger — Bouygues E&S Solutions
Sheryl French — Cambridgeshire Council
George Day — Energy Systems Catapult
Christopher Holland — LASER Energy

Steve Gummer — Sharpe Pritchard Solicitors

11:35 20 mins

Final remarks

Gordon Graham — Energy Systems Catapult

11:55 5 mins

%
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SWAFFHAM PRIOR HEAT NETWORK

WHOLE VILLAGE RETROFIT FOR HEATING AND HOT WATER
RURAL RENEWABLE HEAT NETWORK

18th May 2023

BO ) A Cambridgeshirel] 7.7 e
G g V v~ : £ e Department for e
@ma COUNU COUHC” T ————— glﬁgfssti;g%rgt ENERGIES & SERVICES DIVISION OF




About Swaffham Prior

8 miles east of Cambridge
Village'of-300-homes

Conservationarea, 40+ listed homes

45+ homes housingassociations .. -

= - |

Currentlyrelianton oil heating

132 homesﬁigned up and further.25

-

waiting to engage plus school=

egCommunity Land Trust established in the
village




PO
TR R R R
TR R kR R
TR R kR R
- TR R R R
- Th A A
; e
A
BT e e
P R el —
B T — )
NS A il
T I
TaalaaaasaaTaTal ()
N O
T e i
A
oA A A A A —
N A m
S A =
Taoncnsaslasalatetet (3 O
Ta A n n a A A A A A
e QO

AT e A A A
AT A A A

N L
N O

I N N T
m i ym
| | o
| " c
I 1 _u....__
| 1 =
! " 0
| " =
" " S
PO ' 9]
2 " i
L QO “ £
[ ! o
- _ b7
= ! -
(NS "

“ ”.-“ i L _”...“_
po i

;@ |

| 1

) "

[ = 1

[ e i

— 1

| = 1

. 1

.J.

tl.-

200m3 thermal storage
Energy Centre

e

O

Q

)

@]

p -

Q.

Q

= nHr

Y T4

@ 2 o Aln_

= m.m m

© 2E 4 m

& I O K

Q TE T 3

= 223 s

(@) SEV S LB

(75 R Z =
LL




Map of the heat network and Energy Centre Location

Heat Network
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Energy Centre and Primary

Heat Network
Constructed
during
2021/22

Yes. We experienced

steel shortages, demand

for borehole rigs and residents
Concerns digging up roads!




Homes are
connecting

Heat On
2023




Key Challenges

Data Defining the thermal energy demand profile of the village

330 dwellings, a pub, a school

A handful of oil invoices, no metered data...

* Energy Demand Research Project (EDRP) data

* Hourly gas consumption data for 16,000+

* Building archetypes > monte-carlo simulation > linear regression model
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Key Challenges

Data Compatibility with 330 end-customer heating systems?

- -
Technology Existing system flow temperatures ranged from ?? to 85DegC

Existing system return temperatures will range from ?? to 75DegC

Engineering & Design Conventional heat pumps produce 55DegC efficiently, 65DegC at a push...

They like nice low return temperatures >15DegC lower than flow...

Regulati
estiations * High-temp. heat pumps, hydrocarbon refrigerant instead of synthetic.
Stakeholders * Able to achieve upward of 75DegC flow & 65DegC return
* Moderate but reliable seasonal coefficients of performance —circa 3.0
Programme * More complex, more expensive, larger, heavier...

* Substantial deployment in Europe but not in the UK... yet



Key Challenges
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Key Challenges

Closed loop - £35/mx 200m x 256 = £1.8m+in borehole drilling alone...

Achieving economic criteria of the project—IRR, ROI, CAPEX etc.

Data Maximising carbon abatement

Maximising revenue potential

Technology

Engineering & Design

Maintaining resilience...

* Hybrid air-source / ground source heat pump
* Air sourceduring warmer periods, ground source during cooler

» Offers ground-loops a chance to recover and replenish

Regulations

* Reduces ground loops to 130 (-126), improves thermal performance
Stakeholders

* Thermal energy storage system
Programme

* Balances load transients, smoothens peaks

e Allows tariff optimisation & opens up flexibility

Heat Network Route
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Key Challenges

Highways — New Roads & Streetworks Act 1991

* No statutory code for heat network pipes

Data

* Therefore, no powers to install private apparatus
Technology * Calor gasvs. Norfolk County Council 2019
Engineering & Design Local Government Act 1976

* Provides that local authorities have the right to generate, distribute and sell heat.

* Sought Queens Counsel opinion on whether these powers entitle the local

authority to lay pipework in the public highway!

Stakeholders

Programme Planning Application... a “first of its kind’ for the LPA too!
* ElAscreening and scoping opinion, with a HRA screening

* Regulation 3 —CCC is its own determining authority

* Defining the scope of investigations with an evolving design & additions
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Key Challenges

Data Multiple Client Stakeholders

e Cambridgeshire County Council + Swaffham Prior Community Land Trust

Technology * End-customer stakeholder groups /local residents

* Finding a solution that satisfies all...

Engineering & Design

Regulations

Stakeholders

Programme
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Key Challenges

Data A challenging and complex programme:

Changing goalposts - Renewable Heat Incentive
Technology Grant milestones & requirements —HNDU & HNIP
A ‘dynamic’ development pathway —evolving scope

Engineering & Design Unpredictability in end-customer take-up

Complex critical path / task sequences and dependencies

Regulations
Renewable Heat Incentive ends in April 2021
Stakeholders * Air source heat pumps must be installed, commissioned and registered
* Ground source heat pump projects may apply for ‘flexible tariff guarantees’, which
extend the commissioning date to April 2022. However, you require planning

permission, financial commitment and there’s a finite budget available for ‘FTG’

applications (currently c.£8M)
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Alex Pearson, Net Zero Projects Manager, Midlands Net
Zero Hub on behalf of Wychavon District Council
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Worcestershire
Local Enterprise Partnership

Evesham Leisure Centre

‘Wet’ Leisure Centre with gym

T: 01905 672700 E: enquiries@wlep.co.uk W: www.wlep.co.uk W @worcsLEP #OneWorcs



Worcestershire

Local Enterprise Partnership

Available Energy Sources

"Google‘-‘;

Irf{agery e2o022 G\ertx:r'-sapping pic, InfotesTa Ltd & Blue

T: 01905 672700 E: enquiries@wlep.co.uk W: www.wlep.co.uk W @worcsLEP #OneWorcs



3 Worcestershire

Local Enterprise Partnership

Evesham Leisure Centre

Annual Gas use = 2,211Mwh
Annual Electricity use = 640MWh

1MW CHP reaching end of life (replacement due in 5 years)

T: 01905 672700 E: enquiries@wlep.co.uk W: www.wlep.co.uk W @worcsLEP #OneWorcs



3 Worcestershire

Local Enterprise Partnership

The ask:

Discuss the pros and cons of :
Waste heat from the sewage treatment works (top left on the map)
Water source heat pump from the River Avon

Air source heat pump

T: 01905 672700 E: enquiries@wlep.co.uk W: www.wlep.co.uk W @worcsLEP #OneWorcs



Miles Messenger, Energy Engineering Director, Bouygues E&S Solutions
Sheryl French, Assistant Director, Cambridgeshire County Council
George Day, Senior Policy Advisor, Energy Systems Catapult
Christopher Holland, Project Manager, LASER Energy

Steve Gummer, Partner, Sharpe Pritchard Solicitors

UK Researc h Department for
and Innova tion | Energy Security

& Net Zero
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Gordon Graham, Net Zero Go — Strategic Engagement Manager,
Energy Systems Catapult

UK Research Department for
and Innovation Energy Security
& Net Zero
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Find out more

Get in touch with Net Zero Go team using engquiries@netzerogo.org.uk
Post-event resources will be available to registered users in the Community Forums

. visit https://www.netzerogo.org.uk/s/express-sign-up-page
. for events and announcements https://www.linkedin.com/company/net zero so/

Thank you for joining us and we look forward to seeing you on Net Zero Go and

sharing more with you in the future

%

% UK Research Department for
and Innovation | Energy Security
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