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District heating: opportunities for rural
authorities

Counerler Rachel Coxcoon, Cetsweld-DLC
Climate Emergency Support Programme Director
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Outline
* Introduction to CSE
* Benefits of district heating in rural local authorities

* How rural local authorities can champion district heating
(evidence, engagement, policy, finance)

* Consumer protection issues
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Who are CSE?

* Established in 1979, CSE is a charity that exists ‘to tackle the
twin challenges of climate change and fuel poverty.’

Local and Community Research and Analysis Household Energy
Empowerment Services
12 staff
11 staff 25 staff

Climate Emergency Strategic Support Programme

(draws on all teams for targeted projects and support to
local authorities, town and parish councils)
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Who are CSE?

* Established in 1979, CSE is a charity that exists ‘to tackle the
twin challenges of climate change and fuel poverty.’

Communities team

* General support for community
energy groups

*  Dedicated programme for
Neighbourhood planning groups

* Social science research into new
approaches to tackling barriers
to public acceptance of low
carbon technologies.
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Who are CSE?

* Established in 1979, CSE is a charity that exists ‘to tackle the
twin challenges of climate change and fuel poverty.’

Household Energy Services team
*  Domestic energy advice

*  Home visits, benefits
assessments

* Qutreach and partnership work
with NHS, local authorities etc
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Who are CSE?

* Established in 1979, CSE is a charity that exists ‘to tackle the
twin challenges of climate change and fuel poverty.’

Research team
* Data analysis

*  Modelling (National Household
Model, National Heat Map,
Thermos)

* Fuel poverty and vulnerability
mapping.
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Context for rural local authorities

* Detailed heat networks research to date principally
commissioned by urban authorities

* More than 350 local authorities, and town and parish councils
have made a climate emergency declaration since November

2018.

* All councils who’ve made a declaration quickly waking up to
the need to decarbonise heat.

* Need to avoid obsessing only about new build!



Opportunities for DH in rural areas

Whole settlements off-gas

Socio-cultural barriers are lower — good ‘fit’

Less crowded utility space and more soft dig

Local feedstocks and direct employment/ economy links

DH often preferable to individual ASHP where heritage and
visual impacts a consideration



Rural Local Authorities as DH champions

EVIDENCE AND DATA

Heat decarbonisation studies at the district/borough level

High level ranking of most economically viable —working with
interested parishes (££)

Linking demand and supply — biomass production assessment,
ALC mapping etc

Land ownership research via properties team



c THERMOS | Marshfield village Save Optimise »

1 candidate selected

Nane Type $  building X
Maps
Satefite Classification 1 | Unclassified X
Candidates
Heatmap Constraint
Name 1 70 High Street, Marshfield SN148LP X
Tariff @ 1 Tariffo X
Base cost! 5144 ko
Demand 163,299 MWh/yr
Peak 102,885 kWp
Name Y Wh/yr T Wp Y a Y Type Y Class ! In?
406.075 path Connector X
2 Bell Square, Marshfield SN148HS 41.833M 42,602 k 0 building b4
Little End’ 5.341 k path hard b4
81 High Street, Marshfield SN148LT 35021 M 39.221 k 0 building b4
Marshfield Post Office 59 High Street, Marshfisid SN148LR 37.163M 40,284 k 0 building v
78 High Street, Marshfield SN148LS 74273 M 58.702 k 0 building b4
Mousewood Cottags 153 High Street, Marshfield SN148LU 24,444 M 33,972 k 0 buiiding b4
1.862 path Connector b4
Marshfield Pre School Hayfield, Marshfield SN148RA 286475 M 164,018k 0 building b 4
The New House 11 Barn End, Marshfield SN148PE 20.32M 31.925k 0 building b4
352.054 path Connector b4

THERMOS whole village district heating analysis
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Rural Local Authorities as DH champions

ENGAGEMENT AND FACILITATION

* Qutreach and awareness raising — most successful DH projects
have a public sector leader at the centre

* Can’t be done from behind a desk, and best done as part of a
bigger conversation about energy strategies at the local level.
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Rural Local Authorities as DH champions
PLANNING POLICY

* Local Plan policies (and use of SPD where plans already adopted). Vital for
new build.

* Training and support for DM staff to challenge developers on proposals

* Use evidence to identify heat priority areas and/or development
archetypes

* Clear planning policy also needed on DH installations to existing buildings,
to avoid unnecessary barriers

* Beware the current consultation on Building Regs...
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Policy text

Proposals for the utilisation, distribution and development of new renewable energy

_ Positive

capacity, including large-scale freestanding installations, will be encouraged. «—

In assessing such proposals the environmental and economic benefits of the proposed
development will be afforded significant weight alongside considerations of public

encouragement...

health and safety and impacts on biodiversity, landscape character, the historic
environment and the residential amenity of the surrounding area.

Heating and Cooling Systems

...clearly indicating
that significant weight
is given

New development will be expected to demonstrate through its Energy Strategy that

the most sustainable heating and cooling systems have been selected. This should

include consideration of the proposed system as a whole, including the impact of its
DM officers must be component materials on greenhouse gas emissions.

trained to interrogate New development will be expected to demonstrate that heating systems have been

and challenge
developer
submissions. External

selected in accordance with the following approach:

Where possible, connection to an existing classified heat network or a new classified
heat network from the point of occupation;

Where it is likely that existing or proposed heat networks will grow, designing
support may be development with a communal heating system which could connect in the future;

needed. Elsewhere, employing sustainable alternatives to heat networks such as individual
renewable heat or communal renewable/low-carbon heat.

Bristol City Council Local Plan Review: 2019
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Bath & North East
Somerset Council

Home A - Z Services

Planning and Building Control&
Planning Policy A

Supplementary Planning
Documents (SPDs) and otherd
useful guidance

Bath City-Wide Character
Appraisal SPD

Existing Dwellings in the
Green Belt SPD

Planning Obligations SPD

Priston Village Design
Statement

Sustainable Construction

and Climate Change:
Planning Documents

Pay for it

What's on Customer Services

Reportit

Have your say

Home = Services » Planning and building control = Planning policy » Supplementary planning documents spds » Sustainable
Construction and Climate Change: Planning Documents

Sustainable Construction and Climate Change:
Planning Documents

Policy and Guidance Documents

Contents

1. Sustainable Construction Checklist Supplementary Planning Document (SPD) to be submitted as
part of all proposals within the scope in order to register an application

Supporting documents:

2. Sustainable Construction Checklist SPD: Heat Netwaorks Guidance Note to reference if the proposal is in a
Heat Network Priority or Opportunity area

3. Sustainable Construction and Retrofitting Supplementary Planning Document (SPD) to review for locally-
specific guidance on measures to meet the requirements of the Checklist SPD

4. Energy Efficiency & Renewable Energy for Listed Buildings and Undesignated Historic Buildings to review
if the application is on a historic building

5. Informal Guidance Note: Renewable Energy in the Green Belt in Bath & North East Somerset for free-
standing renewable energy applications

6. Sustainable Construction Policy: Evidence documents Background information; the evidence upon which
policies are based and some case studies

Tackling climate change is a key priority for Bath and North East Somerset Council, and it is recognised that
buildings which minimise carbon emissions and are resilient to the future climate can also provide greater
cccupant comfort and lower energy costs.

The adopted Placemaking Plan has a cross cutting objective to pursue a low carbon and sustainable future.
A suite of policies to implement this objective can be found in the “Responding to Climate Change” section.
Applicants are advised to review the Placemaking Plan Climate Change policies in full since other
policies may also apply to their application. The documents below support applicants in meeting (and
ideally exceeding) the planning requirements set out in this section of the Placemaking Plan.

Last updated: 8th November 2018

Services in Your Area
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- |
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Search

Find local information where
you live

Events Listings

« November 2019 »
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View all events Council meetings

More like this

« Supplementary Planning
Documents (SPDs) and other
useful guidance

+ Palicies, Plans & Partnerships

= Index of Planning Policy Web-
pages

Links

Sustainable Construction

Pl b limd SR m ] v rm v

https://www.bathnes.gov.uk/services/planning-and-building-control/planning-policy/supplementary-planning-

documents-spds/sustain
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Rural Local Authorities as DH champions

FINANCE

* Rural district heating well suited to community energy governance
and finance structures (CIC, Registered Society, Community Shares)

* Local Authorities can support community DH via:

Signposting to risk funding (e.g. RCEF, £40k early feasibility, £100k detailed planning)
Aggregating projects for investment (e.g. Abundance Community Municipal Bond)
Joint investments with town/parish councils (PC precept rises are not capped)

Supporting non-profit service delivery via the General Power of Competence



Final word - consumer protection

* District heating is a largely unregulated market, CMA proposed
regulation via Ofgem in 2018 (but nothing doing yet?)

* Where Local Authorities demand DH with carbon reduction as
principal driver, consumers may end up paying more. How to &

that @ ?

* The Heat Trust (heattrust.org). Voluntary, stakeholder-led
industry scheme on best practice.
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Thank you

rachel.coxcoon@cse.org.uk

www.cse.org.uk | @cse_Bristol | @RachelCoxcoon
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Developing 4t & 5t Generation
District Heating within the UK
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The overall objective of
HEATNET NWE is to
introduce and
demonstrate the

4th generation DHC
(4DHC) in NWE. The
concept requires the
development of new
institutional and
organizational
frameworks.

The project will result in
15,000 t CO,e saved per
annum at its end.

HeatNet NWE
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District heating evolution

North-West Europe
HeatNet NWE

SOl D O avmn ot = srad

1st Generation
Steam

Pressurized steam pipes
In concrete ducts

lam
= e e
i =T
Sl

Heat sources

2nd Generation
On site construction

Pressurised hotwater

Heavy equipment
Large on site plant

Heat sources

3rd Generation
Off-site construction

Pre-insulated pipes

Off-site construction
Metering and monitoring

Heat sources

4th Generation
Multi vector

Improved controls

Heat sources

5th Generation
Ambienttemperature

Contrals integration
Heating 570 Cooling
Modular expansion
Demand Side Management

Heat sources

: gtﬂe:mrsat;t;age : EEES g:]narlage : EEE Eﬁal » CHP waste fcqal { ail = Watervia heat pumps
. CHP oil . CHP biomass » Gas /waste /ail / coal = Waste heat
+  Copalwaste « Industrial waste heat - Biomass / CHP biomass = Thermal storage.
« CHP waste/ coal! oil = Industrial waste heat
. (Cas = Thermal storage Electrical sources
= Gas /waste /oil / coal = Smart Grid
»  Geothermal = Wind
= Large scale solar thermal = PV
= Watervia high temperature = CHP
heat pumps = Electric storage
1880 = 1930 = 1980 = 2010 = 2017 =

Heat network trends to lower

distributiontemperatures and higher efficiency
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Heat_Net NWE
4th Generation DHC T

- Traditional centralised topology with energy centre(s) supplying heat. Mg
Heating/cooiing

- Supplying at around 55-452C and return temperatures at @ 25-152C SR

- Highly insulated, pre-insulated pipework that is more likely to be plastic. Map mﬂ; heat

- Usually needs supplementary boosting to supply DHW, and cooling would
be a separate system. Icersify Custers

5th Generation DHC

- Non-traditional topology with decentralised plant (usually heat pumps).

- Ultra-low temperature headers in a spine/backbone. 5DHC often consists of
un-insulated plastic pipework.

- Supply at <452C, with return temperatures around 25-152C.

- Usually includes seasonal thermal storage.

- Needs supplementary boosting to supply DHW temperatures.
Mainly heating Heating & cooling
- Built-in cooling supply and can interchange heating/cooling between

buildings.
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5th Generation - Benefits North-West Europe
HeatNet NWE

- Resilient to climate change- cooling and heating

- Rejected energy recovered and shared, reducing primary energy
- Helps buildings achieve future compliance

- No flues or emissions- air quality benefits

- Flexible- plug and play (decentralised)

- Allows greater use of renewable energy and waste heat sources
- Opportunity to offer ‘grid services’ to electricity network

MINIMAL
HEAT LOST

GREEN ELECTRICITY
GENERATED

0 HEAT PUMP
V' /S

y /.

MINIMAL
HEAT GAIN

WIND TURBINE AND
SOLAR PANELS
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PlymOUth Pilot North-West Europe
HeatNet NWE
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Plymouth Pilot North-West Europe
HeatNet NWE
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Plymouth Pilot

Commercial
Building

- Chilled
beams

P - ——

Residential
Bullding

Standlone power

supply to supplier
equipment

' Heat pumps and
hotfcold store

Standlone power
supply to supplier
equipment
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interreg B

DLROTCAM UNEN

North-West Europe
rl‘_—‘!.me“atNet NWE
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Any questions?

Jonathan Selman
Low Carbon City Officer /Plymouth County Council
Jonathan.Selman@plymouth.gov.uk
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HeatNet NWE

Thank you!
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Local perspectives — the power of planning?
Exeter’s journey - so far

UK District Energy Vanguards, Bristol 19t November 2019

Tony Norton, Head of the Centre for Energy and the Environment
University of Exeter

Howard Smith, Principle Project Manager (Development)
Exeter City Council

Andy Wood, Projects Director
East Devon District Council
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Exeter milestones

2008 Exeter and East Devon Growth Point Energy Strategy
* 2009 HCA funding for Cranbrook heat network

2010 Cranbrook development commences

* 2012 Exeter City Council Core Strategy policies adopted
2012 Cranbrook energy centre opened

e 2012 Exeter City Centre feasibility study

2016 Dextco Ltd formed by ECC, DCC, TDC, RD&E, UoE
2017 City Centre network market engagement day

e 2019 South West Exeter network market engagement day
2019 2000 homes built at Cranbrook




/ L KEY DIAGRAM

S -
b &
\ "f' ‘f" ﬂl”[l‘.- _"'-‘ t \

Urban Area

E Monkertor Strategic Allocation
Newccurt Strategic Alocation
Q South '‘West Strategc Allocation
c- City Centre Action Plan

=  Exeter City Boundary

* District Centres

Landscape
Il Valey Parks
East ! | Strategic Green Infrastructure Network

Devon €  Motorway Juncton improvements
=< New Footbridge
=== Enhanced Public Transport Route
s Main Arterial Routes Into & Out of the City

East Devon Strategic Proposals (for information only)

B Skypark
=  Airport
M Intermodal Freight Terminal
B Cranbrook New Community
¥ Science Park
© Crown copyright Exeter City Council 100049053 1000472012

P
Panninj Services, Exeter City Council, Civic Centre, Paris Street. Exster, EX1 INN N

At W Vo p e of P CorDart of Yot Vgent's Wn vy w4 Cr s ooy P e v sacn e oo Ot (RO @ i ) b (e S o O pros s Exeter City Council



Ui Covare

THIS DRAMING WAY BE LSED CMLY PO
THE PURPOSE INTENDED AND OmLY
WINTTEN DIUERSIONS SHALL 22 La2D

Pyramid istiame 1

e S0 A Mehivates Gt
P Mgl Cvaigy Caeie
bk Covoe (Bave. O e

Opntzes SStlstes

Codwpe ouns - 5 Luke s

home
¢! 7ant Rooms

@ Energy Centre Locason

e PropOSEC Network

= = = Froposes Network Extension

— ppmate OpBOOS

Load Type:

I =rw Pant

10 g s

| Fotersa Gty Network Energy Centre
[ Proposes Development

N ot s

EEOrDa Wiry Ty
Forme St Meb el 7

B B e e p——
r——

Sy e ——

G-

A Pt

Taeey S =
FINAL
Exeter District
Heat Feasibility Study
Ly
Network
and Alternate Options
i 1:20.000

L e ey

o aan L

{Mhath of Pk 23 11

e ves b Tind




DONCT SCAS

ERF SITE

\\\')

. e

R i i
TR T

ol

= W

Errgy Certre




DO T
o b
AT . oerey
L]
/ e — L
—a N,
Lokl
e
BARAATT TS 0
& L
o
-y
L
- 3
L 1]
S
o -
Ty [
ez Lvo.
S o

al

T It ciw Doy

DOMOT CRE

EESSSREERER

m
0 (0 -
* A reaten)

\\SI)

i
i
{
3

-l
B

’
H
i

MIPLN I e Py Seing

)

N







BARRATT

HOMES

LiveWest |

& home “ar everzcne

"% EXETER
W SCIENCE
Ny

PARK

fly

be,



‘& Exeter

City Coueehl

44



&

Local perspectives — the power of planning?
Exeter’s journey - so far

UK District Energy Vanguards, Bristol 19t November 2019

Tony Norton, Head of the Centre for Energy and the Environment
University of Exeter

Howard Smith, Principle Project Manager (Development)
Exeter City Council

Andy Wood, Projects Director
East Devon District Council
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Local Heat and Energy Efficiency Strategies (LHEES)
Vanguards — Bristol 2019

Date: 19t November 2019
Produced By: Andy Yuill

Produced For: Vanguards




LHEES

Following the Climate Change Plan and the Energy Strategy of 2017

CONSULTATION ON HEAT & ENERGY
EFFICIENCY STRATEGIES, AND REGULATION
OF DISTRICT HEATING

SCOTLAND'S ENERGY EFFICIENCY PROGRAMME:

SECOND CONSULTATION ON LOCAL HEAT & ENERGY
EFFICIENCY STRATEGIES, AND REGULATION OF DISTRICT
AND COMMUNAL HEATING

S 2

e

i fiifliilliil

0NN @@E‘

PP 4 | Scottish Go' t P | S ish Go
Jonuary 2017 »A‘ SZE;SIZ‘JIKI : Xir’r‘“:ﬁn‘ November 2017 ’A‘ ;:?::ol” [‘ﬁ",ﬂ"}‘ﬁ""
January 2017 November 2017
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Local Heat and Energy Efficiency Strategies

natural
power

Heat, Energy Efficiency are devolved

Some aspects of Energy Policy (including gas and electricity)
are reserved, or in the process of being devolved.
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LHEES is reflective of the evolving nature of devolution
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26/11/2019




Local Heat and Energy Efficiency Strategies

natural
power

Heat, Energy Efficiency and Planning are devolved

Some aspects of Energy Policy (including gas and electricity)
are reserved, or in the process of being devolved.

LHEES is reflective of the evolving nature of devolution.
Policy is decided at a national level
BUT

Implementation is directed at a local level

“Recognising local differences”

26/11/2019




What is an LHEES?

It’s a process not a plan

* An assessment of existing local and national strategies and data availability.

e Authority-wide assessment of existing building stock’s energy performance and heat supply

J

X
e Authority-wide setting of aggregate targets for heat demand reduction and decarbonisation of

buildings — for the short-term strategy period and for the long-term duration of SEEP.
J

\
¢ Conduct a socio-economic assessment of potential energy efficiency and heat decarbonisation

solutions.

e Selection of areas/prioritisation of opportunities for energy efficiency and/or heat
decarbonisation, leading to the designation of zones.

e Costing & phasing of delivery programmes

natural
power




LHEES

Iterate and keep current

LA develops

LA reviews
progress
periodically

Provision of
loan and grant
funding

LHEES

Costed Plan
for Area

Funding
Application to
SG

natural
power




Phased Deployment

natural
Phase 1 tural
Pilot Phase 1 (Delivered by SEEP) 12 First Round LHEES |
pilots 2
«  Between September 2017 and March 2019, 12 local Sept 2017 - Mar 2019

authorities participated in the first round of LHEES pilots
 Funding of between £50-70k was provided to each LA
« The aims of the pilots were:
*  to test and develop methods for creating an LHEES,

« identify relevant sources of data (and any data gaps),
« gain a fuller understanding of the resources and

capabilities required to deliver an LHEES *-
N AL n
> ( TLANI *Q
.
2 Loch 'gmcnd * *""
Local Heat and Energy TisABaghe
Local Heat and Energy Efficiency Strategies: Hetiotil Pars !ﬁn gh
Efficiency Strategies: Phase 1 Pilots naw
Phase 1 Pilots " *
Technical Evaluation Report el
Soclal Evaluation Report
X United ..
~Desr o0 Tyne
T e Kingdom "
NORTHERN .




Phased Development

natural
Phase 2 power

Pilot Phase 2 (Delivered by SEEP) 11 Second Round

LHEES Pilots %
« Further 11 local authorities participated in the second
round of LHEES pilots
* Work is ongoing and analysis of findings is about to start
“i?” S 1.r NiARS
i »’«I)*een
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Phased Development

natural
Phase 2 power

Pilot Phase 3 (Delivered by EES) 9 Third Round LHEES

Pilots %
« Final 9 local authorities invited to undertake a pilot
LHEES study
* Funding round closed October 2019 -

Holetane
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Finding from LHEES

\
* An assessment of existing local and national strategies and data availability.
Stage 1: )
\
e Authority-wide assessment of existing building stock’s energy performance and heat supply
Stage 2:
J
N

e Authority-wide setting of aggregate targets for heat demand reduction and decarbonisation of
buildings — for the short-term strategy period and for the long-term duration of SEEP.

natural
power

J

\
¢ Conduct a socio-economic assessment of potential energy efficiency and heat decarbonisation

ey solutions.

e Selection of areas/prioritisation of opportunities for energy efficiency and/or heat
decarbonisation, leading to the designation of zones.

e Costing & phasing of delivery programmes

26/11/2019




Findings from the Pilots

Issues

* Lots of questions

« Limits of substantive control

« Interdependency on other strategies / policies
« Hierarchy with other legislation
 Sequencing

 Resourcing

Benefits

« Lots of questions

« Value as a Strategy to produce Policy and Projects
« Engagement

« Toolkits and processes

« Understanding the complexity of the problem




Next Steps

natural
power

Finalise
Pilots

Develop
Legislation

Statutory

Duty
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Aims of this presentation

* Introduce you to THERMOS

* Give you an idea of how it might be useful in your
work

* Answer your guestions
* Show you how to register to use THERMOS for free
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1.

Structure
What is THERMOS?
Making a map
A solution
A problem

Technical details

What is being optimised?

What is represented in the model?

How do we estimate building demands?
Planned new features

How does THERMOS add value?

thermos-project.eu
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What is THERMOS?

“Thermal Energy Resource Modelling and Optimisation System”

Web-based software for detailed pre-feasibility analysis of heating and
cooling network options

Designed to support project development from area-wide mapping and

masterplanning, through to detailed consideration of optimal network
layouts



risk

Objectives setting

Data gathering

X

c Project definition

!

Options appraisal

Iteration

Iteration

Feasibility study

Detailed Financial modeling

Detailed Business modeling

Marketing and Business Development
Procurement

Delivery

money
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What does THERMOS tell you?

« ATHERMOS solution is a sized and costed geographic and topological
description of a heat distribution network (cooling is coming in the new
year):

e Supply sites and sizes

* Pipe sizes, routes and connectivity

* Connected demands, sizes and peaks
* Revenues, Costs -> NPV

* Two objectives:
 Maximise network NPV; or
* Minimise whole-system costs — insulation and alternative heating option
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Making a map

* THERMOS includes features to enable you to create a map for the area you are
interested in

* The map provides the geographic inputs to problems

* So \Lou need to do this before you can use THERMOS to define and solve
problems

* Maps can be created either automatically from OpenStreetMap, or from your
own shapefiles

* They comprise locations of supplies and demands, and paths along which
these can be connected to form a network

 Demand estimates can be calculated automatically based on 3D building
geometries (assuming LIDAR is available), or you can provide your own values
In the shapefiles
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Viewing a solution



Save Optimise »

THERMOS Downtown Network Problem

ETs) Options Result Help

- e e .52 (R Q 252 candidates selected
=) = ~
’ ’ m =g 3
18 Wharton Street X

i

' None

ot ' satellite '8 MerrimanWay X
5] A .
. @ candidates | 2 Franklin Court x
- b k o , L) Heatmap 4 e~
s , Demands £ 54 A @ taves () 2 Southl6thstreet x
& g :‘_E ‘::
- 3 /
§ S // // // Length 2.157 km
+ Base cost 873.678 kn
Demand 3.094 GWh/yr
Peak 3.305 MWp
In solution 252 yes %
Coincidence  85.192 %
O —mreet Wh
- 270 Street Capacity 2.049 MW
'l 113.317 mm
Muriel Stre
///// Principal 2.149 Mm
I Mm el L L
< / Revenue 278.476 ka/yr
o
£ & - o
3 £ Sidney Street S ‘_‘g‘ ‘ /_eaﬂe Losses 381.576 MWh/yr, NaNW/m
T/ = Name Y3 Wh/yr ¥ 2 Wp T2 \ &= Type VY= Class Y3 In? ¥2
B
v 1.293 k path Connector v
2 46.282 M 44.81 k 0 building Commercial v
1 filter applied, showing 252 of 398 candidates. CLEAR FILTERS
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Framing and solving a problem



THERMOS Downtown Network Problem Save Optimise »
Search... Q 1 candidate selected
Type 1  building %
Maps
Satellite Classification 1 Unclassified x

¥ candidates
) Heatmap Constraint @ ontional
Labels

| Name 1  None X

- Base cost 1.288 ka

F () . -— Demand 7.901 MWh/yr
Enm ! . . | -_ - F— — Peak 25.761 kWp
¥
i Ieikmm] = L

Lo " st ol sl e lhaedlil L.
——

I =
— - !..h" L LI [T W= 3

= widi I,N m,d il by

L FIRGi= LIy o
= . L F-‘; !- 7 M:' Leafet

) Y3 Name Y3 Wh/yr ¥ < Wp Ys o \ &= Type A &= Class vs
1.293 k path Connector
8] 46.282 M 4481k 0 building Commercial

269.685 path Connector
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Repeatedly solve this, while increasing the
heat sale price:



Map Options Result Help

1 filter applied, showing 223 of 390 candidates.

THERMOS

Downtown Network Problem

Price (c/kWh)
Connections
NPV (S)
Runtime (s)

9.0
68

2,009,000

68

46.282 M

® None

44.81 k

-/ Maps
) Satellite

¥ candidates
5 Heatmap
[J Labels

Leaflet

Type V<

1.293k path

0

building

Save Optimise »

0 candidates selected

Class v

Connector

Commercial

CLEAR FILTERS
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What is being optimised?

* In network mode THERMOS optimises a model of a heat network,
maximising NPV by deciding:
* For each place where a pipe could go, whether a pipe should be there
* For each place with demand, whether to meet the demand
* For each place where a supply could go, whether to put a supply there

e Given these choices, it then decides:
* For each pipe, how large the pipe has to be
* For each supply, what the supply capacity has to be

* From this the costs and revenues are calculated, and NPV maximised
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What is being optimised?

* In whole-system mode THERMOS minimises the total cost of meeting the
heat demands, by deciding:

* For each building, whether or not to insulate, and in parallel, whether to install an
individual system or connect to a network

* For each place where a pipe could go, whether a pipe should be there
* For each place where a supply could go, whether to put a supply there

e Given these choices, it then decides:
* For each pipe, how large the pipe has to be
* For each supply, what the supply capacity has to be

* From this the costs are calculated, and minimised
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What is being modelled?

* The network model accounts for:

Annual and peak demands on buildings

Pipe capacity @ AT=> Pipe diameter => Installed pipe cost
Heat losses from the network

Load diversity in the network

Heat supply cost

Heat sale price

Amount and value of emissions associated with supply
 Amount and value of counterfactual emissions



centre for
sustainable
energy

thermos-project.eu c

Recap

* THERMOS computes optimal layouts for heat networks
* |t can also identify a least-cost strategy including but not limited to networks

* You specify which buildings and routes are either allowed or required to be in
the solution, and the location(s) at which heat supply can be provided

 Solution times vary with complexity, but problems comprising hundreds of
buildings can be solved in seconds or minutes (and remember that for 100

Euilgi)ngs there are approximately 103 distinct sets, so this cannot be done by
an

* THERMOS can be applied anywhere there is appropriate mapping data
available — either provided by the user, or imported directly from OSM

* The system incorporates a demand-estimation method based on building
geometries. This requires LIDAR coverage for 3D features.
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Planned new features

The project runs til June 2020, by which time we will have added:
* Supply optimiser (including thermal storage)
* Cooling network model

Ul enhancements
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Where does THERMOS create value?

Better network design at the prefeasibility stage — current practice does not
attempt to identify optimal solutions

Significantly faster assessment of options, so many more options are considered, at
greatly reduced cost

Enables analysis of the sensitivity of the optimal network design to a range of
assumptions (supply cost, heat sale price, cost of finance, etc.?

All of this means reduced risk of wasted time at detailed design stages

Automation of mapping processes eliminates time and cost to get started —
anywhere in the world

Browser based application — no local deployment needed

Our goal: accelerated rollout of the right thermal networks in the right places,
leading to carbon emissions reductions.
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Try THERMOS yourself

Project website:

Training materials and videos:
User guide:

Quick start guide:

www.thermos-project.eu

www.thermos-project.eu/resources/publications/

tool.thermos-project.eu/help/index.html

tool.thermos-project.eu/help/quick-start.html

Get started with a free account at tool.thermos-project.eu

We would welcome any feedback!



https://www.thermos-project.eu/
http://www.thermos-project.eu/resources/publications/
https://tool.thermos-project.eu/help/index.html
https://tool.thermos-project.eu/help/quick-start.html
https://tool.thermos-project.eu/
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Questions?

Joshua Thumim
Head of Research
Centre for Sustainable Energy, Bristol
THERMOS Project Coordinator

joshua.thumim@cse.org.uk
www.cse.org.uk
@cse_bristol
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