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Fraunhofer-Gesellschaft

The Fraunhofer-Gesellschaft, headquartered in Germany, is the world’s leading applied
research organization. With its focus on developing key technologies that are vital for
the future and enabling the commercial exploitation of this work by business and
industry, Fraunhofer plays a central role in the innovation process. As a pioneer and
catalyst for groundbreaking developments and scientific excellence, Fraunhofer helps
shape society now and in the future. Founded in 1949, the Fraunhofer-Gesellschaft
currently operates 75 institutes and research institutions throughout Germany. The
majority of the organization’s 29,000 employees are qualified scientists and engineers,
who work with an annual research budget of 2.8 billion euros. Of this sum, 2.4 billion
euros are generated through contract research. [1]

Fraunhofer Cluster of Excellence Integrated Energy Systems CINES

The "Integrated Energy Systems" research cluster is carried by the joint vision of
transforming Fraunhofer into the lead research institution for applied energy research.
As such, the cluster addresses the central technical and economic challenges of the next
phase of the global energy transition: the system and market integration of high shares
of variable renewable energy sources into the energy system. To achieve this, a high level
of flexibility is imperative. Furthermore, demand and supply must be integrated across all
sectors — electricity, heating, cooling and transportation. [2]
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Starting Point:

Dynamic expansion of electric vehicles
requires equally dynamic expansion of
charging infrastructure.

Challenge:

As a new consumer with sometimes
significant outputs, the charging
infrastructure has an impact on the
entire electric power system, in particular
on the power grids.

Goal:

To be able to spatially represent which

electrical services can be added where. So:
Scenario creation with high GIS reference.

Numerous studies on this topic with different methods
and application areas. For example, in a review, Pagani
et al. [6] analyzes 119 publications in which the spatial
distribution of charging infrastructure is modeled.
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Starting Point:

Dynamic expansion of electric vehicles
requires equally dynamic expansion of
charging infrastructure.

Challenge:

As a new consumer with sometimes
significant outputs, the charging
infrastructure has an impact on the
entire electric power system, in particular
on the power grids.

Goal:

To be able to spatially represent which

electrical services can be added where. So:
Scenario creation with high GIS reference.

State-of-the-art literature:

Numerous studies on this topic with different methods
and application areas. For example, in a review, Pagani
et al. [6] analyzes 119 publications in which the spatial
distribution of charging infrastructure is modeled.

Consideration of groups, such as charging...
at home
at company
in public (and semi-public) area

Usability for every Municipality in Germany
(analog with corresponding data probably also
international)

Consideration of socio-economic parameters and
mapping of demographic change

Inclusion of grid calculations and the experience
of distribution grid operators
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Heatpumps

Photovoltaic

https://doi.org/10.5194/equsphere-equ21-4935

\

~ Fraunhofer


https://doi.org/10.5194/egusphere-egu21-4935

DTE+ Workshop, September 10t 2021: Electric Vehicle Charging Infrastructure: Planning, Allocation and Challenges

Allocation scenarios:

Homecharging, public charging and an outlook for truck charging

Speakers: Philip Gauglitz @P, Daniel Speth ¢

Introduction: Home charging:
B Speaker Introduction B Socio-economic data
® Fraunhofer and and demographic
Research-Cluster CINES change
Introduction m Utility analysis and

B Thematic Overview precise local distribution

@ mapbox :'
Number of 7 '
clectric vehicles @

1o

© o e /1

Il 23
o 45 ‘

Public charging: Truck charging: Contact us: @

B Demands B Data and Methodology philip.gauglitz@iee.fraunhofer.de

Compensation for B Results and Outlook daniel.speth@:isi.fraunhofer.de
missing home
charging stations

POI / Destinations
B Parking potentials

B Precise local distribution

@ " & s m% | Parts of the presented  Supportedby:
o Y - YT
s -~ il work were developed
o 2 & /SR, el in th . P @ Federal Ministry
BT R = int e project for Economic Affairs
I i W X NN Ladeinfrastruktur 2.0 and Energy
& i e | ("Charging
) i L o a 9 Infrastructure 2.0")
- TancEE——— 0000 e s !

Fundmg code 0350048 on the basis of a decision

by the German Bundestag

https://doi.org/10.5194/equsphere-equ21-4935

https://doi.org/10.3390/ijgi9120699 % Fraunhofer

\



https://doi.org/10.5194/egusphere-egu21-4935
https://doi.org/10.3390/ijgi9120699

DTE+ Workshop, September 10t 2021: Electric Vehicle Charging Infrastructure: Planning, Allocation and Challenges

Allocation scenarios:

Homecharging, public charging and an outlook for truck charging

Speakers: Philip Gauglitz @P, Daniel Speth ¢

Introduction: Home charging:
B Speaker Introduction B Socio-economic data
® Fraunhofer and and demographic
Research-Cluster CINES change
Introduction m Utility analysis and

B Thematic Overview precise local distribution

© mapbox -jji-
Number of '
clectric vehicles
o
o, ® =1
= 23
o [ 15

Public charging: Contact us: @

B Demands Data and Methodology philip.gauglitz@iee.fraunhofer.de

Compensation for Results and Outlook daniel.speth@:isi.fraunhofer.de
missing home
charging stations

POI / Destinations
B Parking potentials

B Precise local distribution

Parts of the presented Supported by:

k I
\-NOL were developed % Federal Ministry
int e project for Economic Affairs
| e A Ladeinfrastruktur 2.0 and Energy
° = S S0 | ("Charging

¥ ke 0 .| Infrastructure 2.0")
e 8 e Funding code 0350048

on the basis of a decision
by the German Bundestag

https://doi.org/10.5194/equsphere-equ21-4935

https://doi.org/10.3390/ijgi9120699 % Fraunhofer

\



https://doi.org/10.5194/egusphere-egu21-4935
https://doi.org/10.3390/ijgi9120699

DTE+ Workshop, September 10t 2021: Electric Vehicle Charging Infrastructure: Planning, Allocation and Challenges

Allocation scenarios:

Homecharging, public charging and an outlook for truck charging

Speakers: Philip Gauglitz @P, Daniel Speth ¢

B Results and Outlook

7 truck OEM provided GPS coordinates of truck stop locations from trucks GCW >=7.5t

= "regional” : 90 % of coordinates within 200 km from the vehicle's home-base.

= "long haul" = not regional

Clustering of individual locations into larger ‘. O
groups (DB scan algorithm with 200 m radius) °® o 0. ® o
. . ®_ o °o®
Kept stop location clusters with °®, /e .. . oo
= at least 100 stops per year O+g
o0 O
= at least 3 OEMs present ® ®

Comparison of long-haul stops with trip ends in synthetic EU trip dataset (ETISplus)
ldentify , type” of stops using OpenStreetMap API and HERE API
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® Data and Methodology Long haul Regional J o g e
Trucks 230.000  170.000 = W e T8
Locations before aggregation 550.000 194.000 * 5 .
Locations after aggregation 31.145 4.023
Countries covered 35 23
Average stops / year 1.678 1.271
Deviation stops / year 3.615 3.044
Median stops/year 596 455
long-haul: rest areas (30-50 %), companies (25-45 %), ports (1-5 %)
©
k m e = Improve typing of locations (additional API, idle time)
o B = Design possible infrastructure ramp-up
e e B = Accompany the diffusion of electric trucks practically
- LIS Y (5] (HoLA) and theoretically (STORM)

https://www.acea.auto/downloads/FraunhoferStudy/export_longhaul percountry.html
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Thank you!
If you have any questions, do not hesitate to contact us:

B philip.gauglitz@iee.fraunhofer.de

B daniel.speth@isi.fraunhofer.de
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