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Workflow: from national data to local synergies in energy efficiency

National demands, sectoral efficiency
potentials, fundamental spatial data

Disaggregation following the principles of
location, distance and distribution

Local potentials and synergies of efficiencies
visualised and handed on to energy systems
analysis

Visualisation, exploitation and data sharing

Energy Efficiency First Summit May 31%, Brussels 2
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Energy efficiency potentials - Transport SEEnergies @2@

TransportPLAN

¢ Particular focus due to great challenges: 7

Transport Demand

o . . | Actual [pkm/tkm) ‘ Vehicles capacities | Load factors | Traffic work (km) l Future demand ]
++>95% reliant on oil

oo Hi H i H [ Transport-energy demand |
M ngh Increase hIStorlca”y | Fleet efficiencies | Efficiency improvements | Modal shifts |

¢ Large potential for electric cars and direct
electricity but.. T~
++Specific challenges in bringing in electricity in
sea, aviation and good transport e—

Fuelc Road vehicle costs Infrastructure costs

**Mapping of all modes of transport

+»Connects to Advanced Energy Systems ?

Analyses EnergyPLAN

Assess
(www.energyplan.eu) Enerey production efects
Total fuel demands
National GHG emissions
Total system costs

EnergyPLAN

sEEnergies 3

Data: transport sector sEEnergies 6%

Table 1. Input data for Urban Areas and their centres

Input data with reference License
° Clty to pogra p h Ies, Sett I e m e nt CORINE Land Cover 2018 (EEA under ~Copernicus data and information policy Regulation (EU) No
. the framework of the Copernicus 1159/2013 of 12 July 2013.
patterns, demographics, transport programme, 2019)
CU |tu res etc- ;:J:gs)s region boundaries (Eurostat, ~© EuroGeographics for the administrative boundaries
OpensStreetMap place points OpenStreetMap®© is open data, licensed under the Open
° Th e conce pt Of U rba n Area S (osmdata.xyz, 2019) Data Commons Open Database License (ODbL) by the
OpenStreetMap Foundation (OSMF).
= Coherent and contiguous areas of urban land s =
cover delineated, separated from rural areas |~ ,if
and populated with descriptive data D E
= Urban Area layer consistent with NUTS3 and o
the INSPIRE directive 3 3
= Basis for mobility and urban development '
analysis in space and time :
Energy Efficiency First Summit May 31%, Brussels 4
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Data: transport sector SEEnergies @ge
City topographies, settlement
patterns, demographics, transport \) S

cultures etc.

Urban Areas concept

= ~150,000 UAs form a new entity for
bottom-up analysis

= Coherent with authoritative data
(Corine landcover, EEA)

= Unique ID’s
= Place hames
= Geometry

Energy Efficiency First Summit May 31%, Brussels

Nationglpark
Schleswig-/

Holsteinisches
Wattenmeer

e
Kielergucht_ [/

- Kiel Bugt

Data: transport sector

City topographies, settlement
patterns, demographics, transport
cultures etc.

Urban Area data

= Size classification

= Demographics (population)

= |ntra-urban transport distances
= |nterurban transport distances

Bottom-up characterisation

Used to calculate potentials for
modal shift, efficiency etc. for all
of the EU27+UK

Energy Efficiency First Summit May 31%, Brussels

Interurban distances:

Distances from
each Urban Area
to the nearest
larger one are
calculated.

The data can be
used to improve
the
understanding of
local and regional
mobility and
transport.

sEEnergies @3@

Intra-urban distances:

* Average distance from
locations of residence to
the centre of Urban
Areas may help
explaining inner-city
transport

* Distances calculated
from each populated
100m grid cell to the
centre of UA and
weighted by population.
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Energy efficiency potentials - Industry

* Opening the "black box” of industry

* Targeting the lacking middle-ground

* Energy efficiency first principle applied
in an industrial setting

* Flexible and dynamic platform

* Mapping of industrial point sources and
integration with the heat sector

* Connects to Advanced Energy Systems
Analyses EnergyPLAN
(www.energyplan.eu)

sEEnergies
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IndustryPLAN

; Energy demand 1
| (afler applying EE measures) |

Energy demands EU27 + UK | Scenario specificaion |
| (sub-sector, fuel, country specific) | (user defined)
------------------------------ — CO2 emissions
Energy efficiency measures ;| ool T
| (costand technical potentials) | e R —
: E:&fﬁ%j:;&gs ﬁi Data connection Scenarios %ﬁ Investment cost
» Fuel conversion ] i L :
« District heating | § {§} """""""""""
............................. — Excess heat utilised
| Excess heatpotential EUZT+UK | |
(sub-secior and country specific)
,,,,,,,,,,,,,,,,,, L EnergyPLAN input

,,,,,,,, (fuel demands, cost)

Data connection
and scenarios

Tool input Tool output

Data: Industry

* Spatial assessment of industrial
excess heat recovery potential

* Allocation of excess heat to existing
and potential district heating areas

e Contributions:

= Fraunhofer ISI (georeferenced
industry dataset)

= UU (process specific energy use)
= HU (district heating areas)

Energy Efficiency First Summit May 31, Brussels
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Table25:  Selected potential 1: EU28 extract of the georeferenced industrial sites by Main Sectors with
spatial match to Expected District Heating areas (DH-E), without and with excess heat data, and
estimated potentials for the six level categories

Excess Heat Potential

Current Internal Max Internal
Main Sector Industrial  Industrial Sites - | Level1l | Level2 | Level3 | Levell Level2 = Level3
Sites - With With DH-E (25°¢) (s5°¢) (957¢) (257¢) (s5°¢) (95°C)
DH-E Match Match and 1Py/a] [PI/a] Pi/al | [Pyal | Pyal | [PYfa]
In] Excess Heat
Data [n]
100 107 125 321 204 1052 | 270 156
367 101 157.1 1245 1090 | 1011 688 537
16 16 25 24 23 25 24 23
453 419 2522 2006 1845 | 1011 | 608 454
761 740 922 324 253 772 212 185
% % 3242 1006 7356 2915 | 782 524
1802 1569 941 93 a15 79 258 187
3 - )
e — a] R
/
g non
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Data: Buildings

* Calculation of future heat demands )

* Modelling extent and population of
urban areas in 2030 and 2050

* A novel method to combine national
and regional population forecasts
with empirical local development

* Aseamless 1-hectare population
model for calculating future heat
demands, efficiency in buildings, and
the potential for district heating.

Energy Efficiency First Summit May 31%, Brussels

Population, 2015 =

e 2030 and 2050, frozen efficiency and 3@ A3
baseline scenarios i

Model, 2050

Data: zoning of heat supply

*  Modelling of future heat supply
options: individual vs. district heat

*  Modelling of the distribution

sEEnergies

@,
%

- e‘ﬂ"

Modelling the extent
and density of future
urban areas by land use
mapping

Energy Efficiency First Summit May 31%, Brussels

Modelling heat demand
densities (HDD) to
determine technical and
economic potentials

Zoning of coherent
and contiguous
rospective suppl

districts (PSD)

Calculation of DH
distribution network

investment costs

10




sEEnergies review meeting/WP5/2022-05-
11

16/06/2022

Visualisation: Peta 5

= Online web map application

= The Pan-European Thermal
Atlas (Peta), version 5.2

= Facilitation, operation, and
maintenance of a project web
map application

= Continuation of the previous
Pan-European Thermal Atlas
(Peta 4.3)

https://www.seenergies.eu/peta5/

Peta:

Energy Efficiency First Summit May 31, Brussels

0
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Visualisation: Peta 5

* The Pan-European Thermal
Atlas (Peta), version 5.2

* Key features:

= Mapping of localised energy
system data for the EU27+UK

= Highly detailed information
down to the 1-hectare level

= |ntegration of building, industry
and transport sectors

= Spatial analytics

https://www.seenergies.eu/peta5/ ‘$3

Peta }%j

Energy Efficiency First Summit May 31%, Brussels
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Visualisation: Peta 5

* 5 main sections (25 layers) 0
= Buildings & thermal grids (9)
= Non-ind. heat sources (2)
= |ndustry (6)
= Transport (5)
= Spatial analytics (3)

e Sharing and downloading

https://www.seenergies.eu/peta5/

Peta

Energy Efficiency First Summit May 31, Brussels

 Peta, more than heat e e TR
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Open Data Hub sharing platform

sEEnergies Open Data Hub
based on ArcGIS Online

Data sharing and management
Spatial models: H

= Disaggregated energy

efficiency potentials down to

the 1-ha and Urban Area level &
= Current/future scenarios *
= Data generated in previous

projects, public geodata from

external sources, etc.

Open Access to results

sEEnergies Open Data

https://s-eenergies-open-data-euf.hub.arcgis.com/

Energy Efficiency First Summit May 31%, Brussels

sEEnergies @ge
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B Pen-European Thermal Alas 52 etraciocss widunburgade bhse amuck

» Highly disaggregated data for 0 .
the European heat sector p2aa .

= Future population data on the 1- ﬁ P & ,&,

hectare and Urban Area levels ST '

= Heat Demands, densities,
summaries for Urban Areas

= Frozen efficiency and Baseline
scenarios for 2030 and 2050

Energy Efficiency First Summit May 31%, Brussels

Open Data Hub sharing platform SEEnergies @26,
» Key characteristics: Dszinnt}:ph| - & Sk
= Selective open data policy »wl«-e_m-. Ty RUF "

= Thematical structure : RN ‘ s
" Meta data and descriptions * S | ;“ |

= Download in various § b N N B3 i S
formats and via APIs B f‘rg’:i'ﬁ ) - |

= ~40 datasets developed in KR SR
the project publicly 4 ’“'t‘ ¥ o |
available Vi sy ety ]

ok L '

https://s-eenergies-open-data-euf.hub.arcgis.com/ }' 3 \‘
Exploitable results SEERETEs ®g®
[

= Delineation of potential district =5
heating areas ) S AR

= Quantification of heat demands by X, g3
local shares of individual vs. district _—
heating.

., mEmn .
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Exploitable results SEERETEs @2@

B Par EurcpeanThermal Atlas 52 seEreiesss unifienbirgde bhse smack

= Highly disaggregated data for
the European heat sector

= Physical and economic potentials
of district heating

= |nvestment costs in heat
distribution grids

= Determination of potentials for
each local area

= Available renewable and excess
heat potentials.

Energy Efficiency First Summit May 31, Brussels

Exploitable results SEERETEs @2@

B ForEuropean Thermal Aas 52 sEEragces s fumiurgde Bise smadk

» Highly disaggregated data for
the European heat sector

= Data on current district
heating networks

= Summarised information for
potential district heating

= Simple potential studies for
150,000 Urban Areas

Energy Efficiency First Summit May 31%, Brussels
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Exploitable results

* The sEEnergies Index

= Cross-sectoral mapping of
local energy efficiency
potentials

= Scoring system based on
energy efficiency
potentials to be harvested

= Combines spatially
distributed information
on energy efficiency to
identify local synergies

Energy Efficiency First Summit May 31, Brussels

Ouantification of Synergies between Energy Efficiency First Principle ant srgy Systems. Horizon 2020 Project N
and Persson U, Wiechers E, Méller B, Werner S. Heat Roadmap Europe: Heat distribution costs. Energy. 2019;176:604-22.

Sanchez-Garcia L, Persson U, 2022.D5
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Exploitable results

= Story maps for

dissemination

= Easy to understand,
contextual and appealing
maps that tell the story of
energy efficiency

= Story maps for the sectors
buildings, transport and
industry.

https://s-eenergies-open-data-euf.hub.arcgis.com/

Or through the sEEnergies Website

Energy Efficiency First Summit May 31%, Brussels
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Key flndlngs sEEnergies @2@

= ~150,000 Urban Areas with key characteristics of energy efficiency
= Geographical representations of sector-related energy efficiency potentials
= Spatially evaluated energy efficiency potentials determined on local level

= Online web-map interface established and populated with two sets of map
layers for current and future years

= Open Data Hub created for public sharing of geospatial datasets
= Story Maps created for increased dissemination of results

Energy Efficiency First Summit May 31%, Brussels 21
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Thank You!
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