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OVERVIEW ON AUSTRIA‘S TRANSPORT 
DECARBONIZATION GOALS
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https://www.bmk.gv.at/en/topics/mobility/mobilitymasterplan2030.html, last access Nov 21st, 2022

https://www.bmk.gv.at/en/topics/mobility/mobilitymasterplan2030.html


FAST-CHARGING ALONG HIGHWAYS

• Dense fast-charging infrastructure network is motivating
large-scale adoption of electric vehicles

• Allocation of fast-charging infrastructure along high-level 
road networks

• „Fit for 55“: densification of fast-charging infrastructure
along TEN-T network
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https://op.europa.eu/webpub/eca/special-reports/core-road-network-9-2020/en/,
last access: September 12th, 2022

https://op.europa.eu/webpub/eca/special-reports/core-road-network-9-2020/en/


FAST CHARGING CAPACITIES ALONG THE
AUSTRIAN HIGHWAY NETWORK
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Status: January 2022

Data on current fast-charging infrastructure along Austrian 
highway network:  https://www.asfinag.at/en/parking-
resting/looking-for-resting-places/

https://www.asfinag.at/en/parking-resting/looking-for-resting-places/


RESEARCH QUESTIONS

6

• What are the future requirements for the expansion of the existing fast-
charging infrastructure?

• How are these requirements affected by share of BEVs in the passenger 
car fleet, future modal split and technological developments?

• Development of allocation model with consideration of traffic flow
• Quantification of future fast-charging infrastructure expansion
• Observance of effects by different input parameters by the means of 

sensitivity analysis



CHARGING STATION ALLOCATION MODEL
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RESULTS: REQUIRED EXPANSION FOR 2030
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Results:

Projections for 2030:



RESULTS: COST-REDUCTION POTENTIALS
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−17% −31% + 200𝑘𝑘𝑘𝑘 + 115𝑘𝑘𝑘𝑘Parameter alteration:



THERE‘S A VARIETY OF PLANNING TOOLS …

• Various approaches for the planning of charging infrastructure

• … with different assumptions and simplifications in the modeling
of charging demand
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Planning tool

• Bottlenecks
• Overestimated capacities

Implications 
for planning tools

Stress-test under different 
conditions of weather and 

traffic load

What approach to choose? 
Is the planned charging infrastructure sufficient?



SPATIO-TEMPORAL CHARGING MODEL
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SPATIO-TEMPORAL CHARGING MODEL II

12

Two information layers:

→ Number of vehicles 𝑛𝑛

→ Accumulated state of charge 𝑄𝑄

𝑡𝑡 … timestep
𝑐𝑐 … highway section
𝑓𝑓 … fleet

𝑆𝑆𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚 … minimum SOC (%)
𝑆𝑆𝑆𝑆𝑆𝑆𝑚𝑚𝑎𝑎𝑎𝑎 … maximum SOC (%)
𝐶𝐶𝐶𝐶𝐶𝐶𝑓𝑓𝐵𝐵𝐵𝐵𝐵𝐵 … battery capacity (kWh)

Objective Function:



REPRESENTATIVE DAYS
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TEST-BED: AUSTRIAN HIGHWAY NETWORK 2030
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Test-bed
Origin-Destination nodes

Charging infrastructure

Antonia Golab, Sebastian Zwickl-Bernhard, and Hans 
Auer. Minimum-cost fast-charging infrastructure planning
for electric vehicles along the austrian high-level road
network. Energies, 15(6), 2022. ISSN 1996-1073.



BOTTLENECKS AND OVERCAPACITIES
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�
𝑡𝑡,𝑐𝑐,𝑓𝑓

𝑛𝑛𝑓𝑓,𝑐𝑐
𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞,𝑡𝑡 = 0

Objective Function value:

𝑆𝑆𝑆𝑆𝑆𝑆𝑓𝑓𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 ≈ 30%



VARIATIONS IN CHARGING INFRASTRUCTURE
UTILIZATION
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WHAT HAPPENS IN THE CASE OF A CHARGING
STATION OUTAGE?
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• Load curve of adjacent charging stations is
not changing significantly

• Charging demand is covered elsewhere
within the network

→ Implications for overestimated charging
capacities within the network

→ Hint at cost-saving potential of application
of coordinated charging along highway



SUMMARY & CONCLUSION
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• Cost reduction potentials in investments in future charging infrastructure: 

• investments in technological development (improving efficiency in charging)

• Reduction in charging demand through reduction in road traffic load

• Essential features of planning tools for highway charging infrastructure

• O-D nodes: Where do they come from? Where do they go?

• Temporal distribution of charging activity throughout the day

• Coverage of peak demand

• Utilization factor

• Future work: introducing randomness of user choices (no coordinated charging)
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APPENDIX



RESULT SUMMARY
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ASSUMPTIONS
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ASSUMPTIONS MADE IN THE PLANNING
TOOL I

• Charging demand is defined at each rest stop and is assumed to be the result of the 
energy consumption of long-distance BEV drivers traveling along the highway 
network. Here, annual peaks in traffic load and increased energy consumption due to 
cold temperatures are taken into account. The algorithm determines where charging 
capacity should be allocated to meet this demand.

•  This is done while considering the limited range of BEVs and the geographic 
distribution of traffic load along the highway network.

•  The allocations of origin and destination points of BEVs traveling along the 
highway network are ignored.
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WHAT NOW?
CONCLUSION & FUTURE WORK

Conclusio:
• Minor seasonal differences in utilization of charging infrastructure detected
• Results hint at the importance of traffic flow rather than the local traffic counts

→ Where do they come from? Where do they go?
• Further studies on the trade-offs of this approach (linear program) in contrast to agent-based
• Introduction of constraints reflecting the human decision-making more realisticly

Future work:
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Planning tool

• Bottlenecks
• Overestimated capacities

Implications 
for planning tools

Stress-test under different 
conditions of weather and 

traffic load
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