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Territorial Energy Systems

- Considering
simultaneously, integrated
| and spatialized :

y © Energy needs
 Energy resources

 Energy technologies
L (conversion,
distribution, storage)
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Renewables
Key elements
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Characterizing Energy needs
Energy vectors & consumptions

Légende
4 Agent énergétique chauffage
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Characterizing energy needs
Thermal density & supply temperature

Figure 11 : Représentation des densités de besoins par zone du plan d’affectation.

Densite des besoins: PAZ
| 0-200 MWh/ha/an

[ | 200 - 400 MWh/halan b

[ 400 - 600 MWh/halan .

I 600 - 800 MWh/halan

I 200 - 1000 MWh/halan

I - 1000 MWh/halan
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Energy Resources
Existing Infrastructure
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Project : urban energy management
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Energy Resources
Waste heat

STEP retenues et rayons de rentabilité d'un CAD classique

Al

H@ &
r’ P
G

"I

Légende
STEP Fribourg retenues

EH hydrauligues
®  5086-10000
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£ 10001 - 14000
@ 14001-22000

. 22001 - 31000
. 31001 - 45000

Zones a trés fort potentiel CAD
Densité thermique

I -1000 Wwivhs"an

Zones a potentiel CAD

Densité thermique

[ s00- 1000 Mwhihatan

0 25 5 10
etres I -1°000 MW vhetan

.
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Energy Resources
Solar energy
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Energy Resources
Wind energy

« Existing Wind data base
* Model regulation
* Model technology constrains

 Integrate Infrastructure

1o
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Energy Resources
_ low enthalpy geothermal resources - methodology

Surface lithology layer

Geott | ial ct {erizati
parcels by standard probe dep

exploitable zones
cartography

Geothermal ressources
cartography

Specific power
[ <20Wim

[ 120-25 wim

[ ]25-30wm
[ ] 30-35Wim
- 40 Wim
- 45 Wim
- 50 Wim
- 55 Wim
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qm Energy Resources
o
. low enthalpy geothermal resources - results

Puissance géothermique potentielle
avec des sondes de 100m :

s

| 5-10 kw
| 10 - 50 kW
| 50 - 100 kKW

1 100 - 200 kW
I 200 - 400 kW

Swiss-US Energy Innovation Days / 20.08.2015

0 0,125 0,25

A

F ol ) 3

% | viLLE DE VALAIS
ECOLE POLYTECHNIQUE ,-{‘gl MARTIGNY He $:SO WALLIS
FEDERALE D JSANNE v




Energy Resources
Wood - advanced methodology

80m+

I s0-30m

Methodology
Scatterplot

Forest resources
cartography

20

15

http://oregonstate.edu/terra/wp-
content/uploads/2010/10/tall treel60-LiDAR.jpg

10
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http://oregonstate.edu/terra/wp-content/uploads/2010/10/tall_tree160-LiDAR.jpg

Energy Resources
Wood - results

Volume durablement exploitable
p + 10 m3/ha
- 5m3/ha

- 0 m3/ha
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Local authorities
Energy master plan

Thermal needs supply

20'000
18'000
16'000
14'000
12000

10000

MWh/an

B'000

6'000

4'000

Actuels 2050 - Conserv. 2050 - Am bitieux

2'000

0

m Solaire thermique PAC air/eau M Sondes Géothermiques
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M Im portation de mazout B Chauf. élec W Autre AE

Fake data . ..
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Needs and
Resources
Mapping

v

Dynamic
Simulation

4

Optimization
for Design
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Validation and
Application

Next step - 1

Dynamic computation and optimization
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System Design using mathematical programming”, 3rd International Solar District Heating Conference (SDH), Toulouse, 2015
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q Next step - 2
m of performing & practical tools

_ﬂ.———)

Plateforme MEU

Scénario  Résultatsscéne  Marquage réseaux

Ligne du temps x

2013 2020 ~ |
(5 T O O €

énergétique chauffage

A Inconnu

Cartes disponibles x
B —J Affichages Popups
| _' c ion chaleur (chauff: )
—J Consommation service electrique
C t lectriq

W —J Affectations

| _l Epoque de construction

W —J sre

¥4 —J Agent énergétique chauffage

| | _! Agent énergétique ECS

B —J indice dépense chaleur (chauffage + ECS)
M —J Bitiments

500m ¥ —J orthophoto

Salle de la Maquette | Etat des lieux 2013 (pas encore simulé) | Degrés jours Cartes disponibles 2~
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Calculer zone [i§

Capezzalli & Cherix : “MEU — A cartographic-based web-platform for urban energy management and planning”, Esri
international user conference, San Diego, 2012
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g ) )  opporanitios
“ Connecting opportunities

Regions, with specific energy identity, could valorize a their full potential
available renewable resources,

and interact amongst themselves through multi-energy networks (storage
include), to lead to a smarter energy system, for the whole territory

Urban Area

Energy efficiency
Solar plants

Peri-urban Area
Renewables — Wind turbine \

Mountain Area /
Preservation of country side
Renewables - biomass

1
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Territorial
Energy
Systems

We are at the
beggining...

Let’s do

research,
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Innovation,

 pioneer projects
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