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Overview
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1. Development of future rollout scenarios of 

energy technologies.

2. Specification of different measures to upgrade 

the MV and LV grid infrastructure.

3. Definition of approaches for the determination of 

the future grid expansion demand.

4. Evaluation of the technical effectiveness on the 

entire network area.

5. Provision and discussion of the concepts and 

results with DSOs.

• Network level 5:. comprises medium voltage, 

with voltage levels between 10 kV and 30 kV.

• Network level 6: includes the conversion 

from 10 kV to 30 kV medium voltage to 400 V 

low voltage.

• Network level 7: includes low-voltage with a 

voltage of 400 V (and occasionally 900-980 V 

transformers to supply remote customers).
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Analyzed Supply Areas

• DSOs: Kärnten Netz, NetzOÖ, TINETZ

• Network levels: 5, 6 and 7

• Primary substations: ~130

• Secondary substations: ~20 000

Focus of the presentation
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Methodology

Ramp-up scenarios 

for photovoltaic, 

heatpumps and electro 

mobility and their 

distribution in the 

grids
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Integration of the 

regionalization into 

the grids and 

automatized grid 

reinforcement

Grid Simulation
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comparison and 

analysis of the 

results of the grid 

simulation

Analysis & Reporting
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Planning Horizons

• Temporal simulation resolution: 5 years

(e.g. forecasted plants for 2030 – 2035 are integrated in 2035 into the grid)

• Planning horizons:

• No FC: As soon as a grid needs reinforcement, it is only reinforced for the here 

and now.

• Buffer: A grid is upgraded based on the current load and generation situation, 

including an additional capacity buffer.

• FC 5 yr: As soon as a grid needs reinforcement, it is reinforced for the 

projected load and generation situation in 5 years.

• FC 10 yr: Inclusion of a forecast horizon of 10 years.

• FC 2050: As soon as a grid needs upgrading, it is reinforced for the year 2050.

2030 2035 2040 2045 2050
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Results: Costs & interest rate
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Note: Costs relative to the total costs 2050 (LV) of the scenario “FC 5 yr”; 0 % interest rate
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Results: Costs & interest rate

• 0 % interest rate:

• FC 2050: cheapest,
most costs occur until 2025

• >> 0 % interest rate:

• FC 2050: priciest since most 
costs occur in near future

• Others: all have similar total 
costs and costs are ~equally 
spread over the years
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Note: Costs relative to the total costs 2050 (LV) of the scenario “FC 5 yr”; 0 % interest rate

Planning horizon: investment distribution as 

uniform as possible across the years, with the 

lowest possible total investment costs



Results: Construction sites & resource usage

• No FC & Buffer: peak of construction sites 2040

• FC 2050: smallest number of construction sites 
but large in the near future

• FC 5 yr & FC 10 yr: less volatility in number of 
construction sites
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Planning horizon: number and size of 

construction sites as uniform as possible



Summary

• Target Network Planning or Touch-the-Network-Once (FC 2050)

+ (Theoretically) no inefficiencies: no repeated excavation or repeated transformer replacement, etc.

- Immediately extremely high material and personnel demands

- Practically associated with significant uncertainties: what will the energy system in 2050 look like in detail?

• Reactive (No FC, Buffer)

+ Demand-driven expansion (low uncertainties)

+ Majority of costs occur “later”

- Very large inefficiencies and grid expansion lags behind demand → poor external perception

- Many construction sites from 2030 to 2045

• Middle path (FC 5 yr, FC 10 yr)

+ Similar number and size of construction sites in each reference year

+ Costs are fairly evenly distributed across the reference years (balanced personnel workload)

o Inefficiencies/uncertainties are estimable: e.g., PV development, number of charging points by 2030, number of heat 

pumps, etc.

13



14

Clemens Korner
clemens.korner@ait.ac.at

Thank you!
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Methodology
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