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MAYOR OF LONDON Zero Carbon Accelerator

Introduction to heat networks

« Heat networks use insulated underground pipes to distribute heat
from centralised sources to a variety of different customers.

Heat Consumers

i * These systems remove the need for individual boilers in each
: i building and can utilise low carbon heat sources and waste heat -
B oo S8 which would otherwise be lost.

— M » In 2023, around 2-3% of heat in the UK was provided by heat
! vy ot e networks.

0'5_,1"' » |tis estimated that heat networks will need to be supplying almost
o % oy 20% of heat by 2050 to enable the UK to reach net zero. This
e percentage will be higher in dense urban areas.

» London’s waste heat study indicates what heat networks using waste
heat could look like and provide the impetus for London Boroughs to
explore the opportunity further.

« The report estimated that seven strategic heat networks could deliver
up to approximately 40 million tonnes of carbon savings for London
over the next 40 years
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Introduction to heat networks

GLA London Plan (Policy SI3) requires major development proposals within Heat Network Priority Areas
to have a communal heating system and points to a hierarchy of connection. GLA have published a study
of waste heat within London that considers high level connection between large waste heat sources and
large energy consumption.

Major development proposals within Heat Network Priority Areas should have a communal low-temperature
heating system:

The heat source for the communal heating system should be selected in accordance with the following
heating hierarchy:
o connect to local or existing planned heat networks
o use zero emission or local secondary heat sources (in conjunction with heat pump, if required)
o use low emission combined heat and power (CHP) only where there is a case for CHP to enable the
delivery of an area-wide heat network, meet the development's electricity demand and provide
demand response to the local electricity network.


https://www.london.gov.uk/programmes-strategies/environment-and-climate-change/net-zero-energy/zero-carbon-accelerator/local-energy-accelerator#london-waste-heat-study-229727-title
https://www.london.gov.uk/programmes-strategies/environment-and-climate-change/net-zero-energy/zero-carbon-accelerator/local-energy-accelerator#london-waste-heat-study-229727-title
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Introduction to heat networks

—— Existing Networks (from London Heat Map)

—— Proposed/Planned Networks (from London Heat Map)
Borough Boundaries

[_1 River Thames Study: Zonal Clusters of Interest

Waste Heat Study

® Strategic Area Waste Heat Sources

—— Strategic Area A: NLWA

— Strategic Area B: Beddington

— Strategic Area C: Royal Docks

—— Strategic Area D: Mogden & Twickenham
Strategic Area E: Hayes & West Drayton

—— Strategic Area F: Crossness & South Bermondsey

Strategic Area G: OPDC

Figure 1-1 Waste heat and River Thames study key outputs

ﬁ\/i\& ))

-

SE

<

Zero Carbon Accelerator

LEGEND

Borough Boundaries

River Thames Strategic Area

Waste Heat Study
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Strategic Area Waste
Heat Sources

Strategic Area A: NLWA
Strategic Area B: Beddington
Strategic Area C: Royal Docks

Strategic Area D:
Mogden & Twickenham

Strategic Area E:
Hayes & West Drayton

Strategic Area F: Crossness
& South Bermondsey

Strategic Area G: OPDC
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Introduction to heat network zoning

Heat network zoning will support project development in the
future, with the heat network zoning algorithm identifying
locations where heat networks can provide the lowest cost,
lowest carbon solution to heat decarbonisation.

Heat network zoning regulation in England is designed to:
» Establish methodology for identifying heat network zones

» Create Zoning Coordinator role to designate heat network

Zones

* Require heat networks in zones to meet a low carbon

requirement

» Certain buildings and heat sources to connect to a heat

network.
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Advanced Zoning Pilots (AZP)
Southwark, Enfield, Barking and Dagenham,

OPDC, Westminster, Islington, City of London, M energy
East London Energy %ﬁj\gltng
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Barnet project identification

Data:

* Linear Heat Density e Cros
assessment used to
identify priority areas.

Existing heat networks

LHM Dump

* Finchley and
Middlesex University
highlighted as priority Maps created
areas —due to
number of public
sector buildings and
land ownership

LSOA Fuel Poverty

Public land registry

Shallow retrofit scenario
Social housing

Statistical london boundaries
UKPN

Waste Heat Sources
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Zero Carbon Accelerator

[ Heat Network Zones with 8 MWh/m LHD

[ Heat network Zones with 4 MWh/m LHD
[ Buildings with heat demand > 73 MWh
) 1nitial Heat Network Opportunity Areas

Queen Elizabeth School — low heat
load density area (no heat demand
of Barnet Hospital in the dataset)

. Existing heat networks
|~ Proposed heat networks
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N ea. 3 . High quantity of retail and
Considered as@ E , J i o A # relatively low resi heat
focus area ‘ el load density
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Considered as

focus area o . ,«* Considered as

focus area

Considered as
focus area

Considered as
focus area

Resi area with relatively
low heat density and
communal systems in

Brent Cross HN already

planned place ’JQ
M energy
M  saving
MACDONALD trust


https://zerocarbonaccelerator.london/case-study-heat-network-development-london-borough-of-barnet/
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Barnet: Site screening
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Barnet: Scenarios assessed
' ‘ fos , . | // Hospita! Unimity\\
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Scenario 1 Scenario 2 Aquifer Thermal Energy Storage
Air Source Heat Pump Aquifer Thermal Energy Storage 5th Gen District Heat Network

4t Gen District Heat Network 4th Gen District Heat Network
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Barnet: Network boundaries

@ Key anchor load (new building)

® Key anchor load (existing) Pipe Type, Supply
® Potential future consumer ; e DN100 ; 4
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Barnet: Capex and sensitivity

« CAPEXrange £13-
29M

« Carbon <100g/kWh
GHNF carbon gate

* Hendon network
demonstrated stronger
financial metrics and
less sensitivity
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Barnet: Conclusion

Heat network
more attractive
than the low
carbon
counterfactual

An ASHP led heat
network
constitutes the
most promising
business case

90

The “ambient
loop” constitutes
the most energy
efficient and low
carbon option

Zero Carbon Accelerator

A wider area Grant funding
network required to
preferable achieve a more
desirable IRR
M energy
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Feasibility

To determine if the project is technically possible and if there

. . . . H ’hi),(n SR XX T
Is an internal appetite to commit resource. G

B

Does the project have:
« Time available to develop

* Funding

e Someone with passion

(=Cl
= B B &8 8

* Permission to develop

ooling demand [MW]

OQutdoor temperature
G

« Support (Technical, Commercial etc.)

ofjoéd
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Stakeholder engagement

Stakeholder type Proposed engagement

Key enablers

Heat suppliers

Potential customers

Regulation and policy

90

Keep informed throughout the project development, demystify the project to help gain support

Have introductory meetings to present the project. Key waste heat suppliers to receive letters and
have individual meetings with the project team as soon as the network route that will proceed is
defined. Support organisations with waste heat availability plan and design their system to engage
with heat networks.

Reach out to developers to introduce the project and keep them aware of project progress. Gauge
developers/building owners’ interest in connecting to the network.

Maintain awareness on heat network zoning regulations as they develop. Some organisations if
they are within a heat network zone and are above specific consumption or generation threshold
may be mandated to connect to a heat network. Rasing awareness and supporting organisations
will help their understanding.

M energy
M  saving
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Test commercial viability

HNDU Template Financial Model: detailed model specification and technical guide

 Prepare Techno Economic Model (TEM)

and derisk project

« Engage internal teams using a SoC

« Get approval to progress to OBC or
market engagement for opportunity

brief/prospectus

* Routes spilt based on delivery vehicle an

ownership

90

Model Structure

e 74@

CALC_Customers_
B

INP_EnergyTypes is where the user enters: energy types in the CALC_Customers_ANN calculates the fized and variable income
model (e.g. LTHW, gas, all, steam etc.); generating plant (e.g. Heat associated with customers connected to the energy networkis)
Pump, EFW etc.); and the tariff structure proposed for a project. owned by the project.

:}‘NP?EBM&M& m—

INP_EBalance is where the annual energy balance is entered by the CALC_EBalance takes the energy balance entered by the user and
user. Typically this will be a straight extract from a techno- derives pertinent energy such as energy conversion lasses,
economic model efficiencies etc. not entered directly in the inputs.

INP_General is where all other model assumptions are entered CALC_Project_ANN is the tab where all pre-tax project cash flow
including time dependent and time independent assumptions: calculations are performed. The real project cash fiow summary in
eapex, ope, commadity price eurves, taxation, werking capital, section 12.1 should be the primary point of reconcillation back to
funding, and counter-factual assumptions being the key areas the techno-econamic cash flow model used t@ inform the inputs of
covered the model. A key output of the calculations Is project level returns.

The dashboard is the Model's key output as well as the financial statements. It provides the key
metries that describe the project, including financial returns analysis and sensitivity analysis. The
user s able to interact with a number of areas to refine the analysis fe.g. nominal vs. real
presentation, years shown in graphs ete.). Additionally there are two tools that allow the user to
solve the madel at a project cash flow level (e g. how much does capex have to change by to
achieve NPV=07) and the investor level (e.g. how much additional grant needs to be given to
achleve an investor NPV=

i
( I T

The OpCo caleulation sheets are identical. Any amendments to ane
should be performed simultaneously on all 3. The key calculations

#|  performed in these sheets is to: 1) allocate the assets, costs and

end customer revenue streams derived in CALC_Project_Ann; 2)

establish inter-company charging arrangements (managed via
<BpCo_Shared>; 3) overlay funding assumptions; 4) determine tax
obligations (VAT, business rates and corperation tax); and 5)

establish all and individual investor returns at a company level. /

o
Ve

Financial statements are prepared for each OpCo. No TopCo

ny is included in the Model as this is largely an accounting
exercise - returns for investors across companies can be derived by
the user independently using combined cash flows from each
company.

M energy
M saving
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https://assets.publishing.service.gov.uk/media/64367dfc877741001368d840/heat-network-template-financial-model-010.005.xlsm
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Detailed feasibility

Will the local
authority /
organisation be
taking an active
role in delivery?

Is the project
technically and
commercially viable

Will they become
a Zone
Coordinator and
how will the LA
appoint a heat
network developer
if they are an
investor in project?

Is there a clear
view on the delivery
vehicle?

Owner operator
model

Joint venture
Concession
Third party

Zero Carbon Accelerator

Has the funding
been identified?

Do they need a

outline business
case or a
prospectus for the
opportunity?

M energy
M saving
MACDONALD trust
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After a detailed
feasibility, what’s
needed to take the
project forward?

N R N

Zero Carbon Accelerator

Organisation agreement to move to
commercialisation

Senior sponsor actively engaged

Clear understanding of delivery vehicle

Risk register

Funding identified

M energy
M saving
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Project stages

Detailed project

Heat mapping & Feasibility study development Energy centre works

Masterplanning study development and optimisation of the PWF
Exploring all possible selection of a final

network options Preferred Way

(Long List) Forward (PWF)

Project tender

L 4

Investigations and ‘
design development ¢

Commercial offers 1 Heat generation

_ " , works
Engage with Initial commercial
stakeholders & negotiations
development Commissioning /
momentum system integration
- Data centres Develop outline
- Waste heat owners business case or a Network
- Building copnectlons prospectus to engage Switch On
- Supply chain developer market

: Approve Final
Approve Business _ M energy
. . . . nge Decision Business Case / wr M S3VING
Investment Decision WACDGMALD fus
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