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Climate Change Commitments

e UK was first major economy to pass net zero emissions by 2050 target
into law

* It is estimated by the Committee on Climate Change that around 18%
of UK heat will need to come from heat networks by 2050 if the UK is
to meet its carbon targets cost-effectively
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Estimated UK Emissions Attributable

Carbon emissions to Heating, 2016

EMISSIONS FROM
HEAT = 37%

Source: BEIS 2018, Transforming Heat

ecuity Gemserv
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/766109/decarbonising-heating.pdf
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Heat networks part of the solution

e Central source of
production through to
multiple sites

e Reduce emissions
e Reduce bills

* |ncrease resilience

* Increase flexibility
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The Heat Networks Investment Project (HNIP) is a major Government project
which will invest up to £320m of capital funding in heat network projects,
leveraging around £1bn of private investment.

HEAT NETWORKS DELIVERY UNIT (HNDU) HEAT NETWORKS INVESTMENT PROJECT (HNIP)

ENERGY MAPPING & DETAILED PROJECT
MASTERPLAN TECHNG-ECONOMIC FEASIBILITY DEVELOPMENT COMMERCIALISATION

BASELINE ACTIVITIES
Sherrt- and long-term steategic hegt etilnd tachnical sppralsal gnc Commarcin modeding, fegal Findnoe, procune,
navwork masterplanning econamic ahln sssmant structueing, financiat madeling, Pegozisto conracts

procurement strategy, business case

EXTERNAL FROZECT MANAGEMENT SUPPORT

ADDITIONAL ACTIVITIES - further technicsl deitking, detaded design andior
wirk coguired 1o meet kacal planning ceedeinng
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How are grants/loan amounts calculated?

Post HNIP funding, IRR sufficient to
fully fund project

HNIP gap funding

--------- Pre HNIP funding, IRR too low to fully

fund project

Internal Rate of Return (IRR)

We use our model based on your inputs to work out how much grant (or loan) is
needed to enable your scheme to reach the required IRR
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Scheme closes

March 2022

Round 4 full application deadline

3 January 2020

4th December 2019
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o ~ Round 3 full application deadline

18th October 2019
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Competition Dates

m Pre-Application Closing Full Application Closing Investment Committee

06 March 2019 05 April 2019 12 June 2019
2 05 June 2019 05 July 2019 22 August 2019
20 September 2019 18 October 2019 28 November 2019

03 June 2020 03 July 2020 13 August 2020
7 02 September 2020 02 October 2020 12 November 2020
8 02 December 2020 04 January 2021 11 February 2021
9 03 March 2021 02 April 2021 13 May 2021
10 02 June 2021 02 July 2021 12 August 2021
11 01 September 2021 01 October 2021 11 November 2021

All competition dates

12 01 December 2021 07 January 2022 17 February 2022

subject to change
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We are pleased with the number of applications and
the range of projects represented.

50 pre applications Both new and existing GWh delivered per year
submitted schemes (exc. Network losses)

O

m Public = Private m Existing = New m Less than 15GWh m 15GWh - 30GWh
m 30GWh - 50GWh = Over 50GWh

ecuity Gemserv
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Range of technology types

m GasCHP ®m WSHP = Heatfrom EfW Plant ®m GSHP = Other

ecuity Gemserv
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Strong pipeline and investor

Ca pex Heat networks 2019 Q2 pipeline: CAPEX by
development stage

Pipeline:

u Construction {in

progress or complete)

£1,242m of
which
£484.4m
relates to HNIP
projects

8 HNIP (not included in

COMM/DPD)

& Commercialisation (in

L bad $s) / v
progress) / DPD

{complete)

® Feasibllity (complete)

* QOver 400 people have registered
for our events to date.

* The investor conference had
approximately 100 attendees.
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AECOM

Technical Analysis
& Assessment

LUX NOVA GEMSERV
Legal Application and

Assessment @ Data Management

Triple Point

Investment
Management

AMBERSIDE BDO

Investor Financial & Commercial

| Relations Assessment : .
. h ECUITY

' - Stakeholder M

Engagement
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Ken Hunnisett Lauren Bright

Tighs Pawe
vuuvuuwouxs ow ohmmeswn (we Gmmsewses Swnay el

Application Form and Guidance Materlals

-,

. i o o

DIICENCE 55T (08| MEAT METWORSS:

0P MEAT MITWOSES ISR S0 DOONTT
MACREO 10
COneaRe
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My from us www .tp-heatnetworks.org

! ’ s, /
/ /s Visit our websnte and fill in the contact for}'n to receive update; / B

INVESTMENT MANAGEMENT ecuity Gemserv
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http://www.tp-heatnetworks.org/
mailto:enquiries@tp-heatnetworks.org
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SFVB

DISTRICT ENERGY

FVB District Energy UK Ltd

The Complete Energy Consultancy

HEATING — COOLING — HEAT PUMPS — CHP — PROCESS — THERMAL STORAGE



Introducing FVB

* FVB UK is an Anglo-Swedish Planning, Engineering and Management
Consultancy.

e Combination of Business and Technical Skills Focused on District

Heating & Cooling Networks and Specialising in:
» Techno-Economic Support During the Full Project Lifecycle
Heating & Cooling District Networks
Energy Productions sources, including:
* Combined Heat & Power
* Heat Pumps
* Energy from Waste
* Biomass
* Boiler Based Plant.
Thermal storage
Process systems
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FVB’s Philosophy 13

Exponential Energy Solutions®
Vision
* FVB’s goal is to be the UK’s leading consultant for energy solutions
that are sustainable from an engineering, economic and

environmental viewpoint. We term this E3, or Exponential Energy
Solutions.

Mission

* Guide our clients through an uncertain energy future using our
continually expanding experience with the latest technologies and
business strategies.

Business Concept

* FVB provides complete business and technical guidance for energy
system development, from idea, through design, financing,
construction, commissioning and operation.
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Global Presence — Local Solutions

FVB has over two hundred District Energy focused employees world-wide; with offices in Sweden, United Kingdom,
Canada and the United Sates of America; FVB has consulted in District Energy for 50 years, working in over 30 countries.

Canada

Sweden
Edmonton g Vasteras
Vancouver a Stockholm
Ottawa (

eborg
Gavle
Sundsvall
Nykoping
Linkdping
Orebro
Boras
Malmo

Toronto

‘d

’

%

/
\ ‘ 4
\;"f—; “‘\,\ o "

USA
Minneapolis

United
Kingdom
Reading

- /»

S
-

FVB are Bringing the best in class Scandinavian experience,
knowledge and delivery capabilities to the UK market.
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Services

Feasibility and Master DH Network Adoption Support
p|anning e Design Due-Diligence

* Feasibility Studies *Owners Engineer

* Energy modelling ¢ Commissioning and Operational Support

* Master Planning, Energy Mapping * Performance Assurance

* Energy and Environmental Polocy * Financial Modelling & Business Assessment

* Marketing and Sales consulting

De5|gn & Engineering Site Operation Support
Design from Feasibility to Construction * Scheme Optimisation
* 3D Design e LTHW Conversion and modification
» Specification & Tender Documentation * Operating network Hydraulic Analysis and
e Control Strategies Modelling
* Detailed pipework and route appraisal e« Network Extensions

* Network Hydraulic [Netsim] and Buried
Pipeline Stress Analysis [Rohr2]

 CDM Compliance
* BIM Design
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Areas Of Ope rat|0n Exponential Energy Solutions®

* District Heating and Cooling * Energy from Waste
Networks * Industrial Waste Heat

* Low Carbon Networks * Boiler Plant

* Energy Centres e Solar Thermal

* Heat Pumps * Deep Water Cooling

* Thermal Storage * Gas Peaking Plant

* Combined Heat & Power e Steam System Design
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Future-proofing of District Heating

Energy Trilemma

e Carbon Emissions

E n e rgy e Security of Supply

e Energy Costs

District Heating is an energy delivery system

A heat network can be used by multiple heat sources, including low carbon and
waste heat to reduce CO2 emissions and provide reliable supply.

Heat networks can deliver heat at a cost comparable to individual gas boilers
and at a lower cost than electric heating.
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Adaptable District Heating

Key future proofing District Heating principles:

* A high grade heat source can supply a low grade heat network, but
not vice versa.

* Reducing operating flow and return temperatures. Current 4t generation
DH systems can achieve 60-65°C flow and 30-35°C return temperatures.

* This enables the use of low grade and low carbon heat sources — Heat
Pumps and waste heat.

* A low grade/low pressure heat source can use a heat network
infrastructure rated for high grade/high pressure heat, but not vice
versa.

* |Install main carrier pipes that are rated for higher temperature or
pressure to allow for DH networks link, capacity increase and connection
to a different heat source in the future.
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Case Studies

@
.. Stoke-on-Trent DHN Scheme
é <y o
y W el

¢ \‘0,
i '.,

Y
iy

The District Heating System

* District Heating Network is to connect over 130
buildings within Stoke on Trent, connecting Stoke
Town, Staffordshire University, Stoke College,
Etruria and Hanley areas.

* Total design heat production is approx.
48GWh/year mainly produced by Energy
from waste and Geothermal plant.

FVB Scope

FVB with their strategic partner,

Natural Power, are the Mechanical &

Electrical Design specialists for the DH scheme;
supporting the SoT Council with design services
across the installation of all aspects of the project
including:

* Heat Distribution Network
* Energy Centres

* Local Connections and Heat Substations
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. Norrener 'r;j
Case Studies 53””

Stockholm L.H/

The District Heating System:
» Systems cover 85 % of the heat market within the City of Stockholm.

* Total heat production is circa 10TWh/year mainly produced in large heat pumps«and CHP
Plants, mainly supplied by heat from Waste and biomass.

e Approx. 14,000 c are supplied through a pipeline network of approx. 900 km.
The District Cooling System:

* One of the largest district cooling networks in the world. Approx. 600 customers are supplied
through a network of 150 km.

* Total cooling production is about 0,4 TWh/year, produced with heat pumps, chillers, free
cooling and aquifers.

Contribution

FVB has provided consultancy services since the late 1970’s. FVB undertake projects across the
entire system from production plants, distribution networks and customer.

Our tasks cover everything from feasibility studies, through detail design, tender documents,
evaluations to supervision during construction and commissioning.
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Achieving Zero Carbon

Vasteras — A Swedish Example
e Population of approx. 150,000

e Second city in Sweden to have a DH scheme
* DH scheme commenced in 1954
* 98% of heat supplied by DH scheme, 1800GWh/year with a peak load of 600 MW

* 31MW cooling network — mainly through free-cooling from Lake Malaren

e 34GWh/ year electrical energy production
In 2018 Vasteras became carbon neutral in its supply of heat.

* Heating plant utilises:
* Energy From Waste Plant
* Biomass

* Heat Pumps
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 Thermal storage capacity of 49,000,000 litres




Achieving Zero Carbon

Vasteras — A Swedish Example

The Fuel Timeline

1960 1970 1980 1990

0il 1963

MSW + MSW + Sorted

Peat 2002

Biomass Waste +
2014 Waste Wood +
Coal 1981 Biomass
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Achieving Zero Carbon

Vasteras — A Swedish Example

1990 2000 2015 2020
100% ‘ 45% 15% 0%

:
1 ._

’\ Coa1_8XO|I UseTor 'H\ea‘t ro‘duc’c-lon in Vasteras
— - \
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SFVB

DISTRICT ENERGY

Key Contact Details

Peter Russett Valeria Khnykina

General Manager Senior Consultant

M: +44(0) 7545 074 466 M: +44(0) 7545 074 477

T: +44(0) 118 206 2920 T: +44(0) 118 206 2919
peter.russett@fvb.uk.com valeria.khynkina@fvb.uk.com
Ola Nordgren FVB District Energy UK Ltd
Managing Director, FVB UK 9 Greyfriars Road

M: +44(0) 787 205 54 53 Reading

T: +46(0) 21-81 80 65 Berkshire, RG1 1NU

ola.nordgren@fvb.uk.com

HEATING & COOLING
HEAT PUMPS

CHP

PROCESS

THERMAL STORAGE
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Planning for Low Carbon Heat
Vanguards — Bristol 2019

Date: 19t November 2019
Produced By: Andy Yuill

Produced For: Vanguards




Our services

natural
Renewable Heat power
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Heat networks Biomass Energy from Waste Heat pumps Anerobic digestion Geothermal
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Evolution of District Heating
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It’s been on a journey.... power
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4th Generation is actually very difficult.

natural

(but not impossible!) power




Planning for Heat Networks

Master Planning nais.ggler
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Planning for Heat Networks
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Designing for heat networks
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Demand — Volume + Future
Profile ' developments
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Required Data
power
Heat Demand Heat Profile Secondary Side
Half Hourly Metered = © Extra om BMS—" Land Validated = ©
Visit=®
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Roadmap to implementation

natural
power
Integrated
Master-
planning
Net\.N(.)rk
Feasibility

Data Gathering —
Heat demand profiling
Test and prove secondary side

twork Design

2 Network Build
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Planning for District Heating
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Planning for District Heating
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owitchZ Energy

o Making a success of heat networks




Over 35 years’ experience

35,000 PAYG customers Processing £26 million in
o payments

40

engineers

0

VN
Serving 80,000 customers
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What is it all about? SWitCh7

Money and the environment

More than
Open systems one vendor

J

-~

o o

Low return T
temp

Bringing costs

Transparency
ﬁ g

Understand
demand

Connected
systems




L. & ® l,_,:::',s*.-\
@ ()

i ®
, @ @ “ q

End-to-end operations & maintenance



Final thoughts: switch?
Heat demand curve

Heat load (kW)
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