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Reiner Lemoine Institut — History RLJ
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Objective of the RLI
Applied research for 100% renewable energies

Employees:inside
Today over 40 employees, organised in three areas
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Areas of business RU
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Research and
development

- Funding projects

- Commissioned
projects

- Open Science Advice

- Feasibility studies
- Workshops

- Corporate
Development

Networking

- Membership in
associations such as
Hypos and eMO Berlin

- Advisory board
activities
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Green house gas emissions in Germany
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E-Mobility in Germany RU

REINER LEMOINE
INSTITUT

Currently:
« ~48 million vehicles (population: 83 million)
« 317.242 electric vehicles (BEV & PHEV) = 0,66 %

Projected stock of electric passenger vehicles up to 2030

@ - \0bility ramp-up E-Mobility ramp-up (BEV)
12
« EU directive AFID recommends a
10 ratio of electric vehicles to charging
points of 10:1 in publicly accessible
8 areas

MILLION

« Aims for 2030 in publicly accessible
areas (10,5 million electric vehicles):

4 «  Federal Government:
1 million charging points

CUMULATED NEW REGISTRATIONS
(&)}

« BDEW comes to the conclusion
— that 350.000 charging points

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 will be sufficient
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Charging infrastructure in Germany RU
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Currently:
« ~30.000 charging points

EU directive AFID recommends a
ratio of electric vehicles to charging
points of 10:1 in publicly accessible
areas

Aims for 2030 in publicly accessible
areas (10,5 million electric vehicles):

Federal Government:
1 million charging points

BDEW comes to the conclusion
that 350.000 charging points
will be sufficient
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Charging Use Cases
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« Attractiveness of the charging locations depends on the availability of a private parking
space

 High uncertainty of charging behavior

Charging use case 1 Charging use case 2 Charging use case3 Charging use case 4 Chargingusecase5 Chargingusecase6 Charging use case 7

Garage or private Parking spaces (e.g. Company parking on  Charging station/ Charging station/ Customer parking Road side, public
parking space at underground car park = own site charging hub in charging hub on spaces or multi- parking spaces
home in residential areas, town road axes storey car parks
multi-family houses, (e.g. trunk roads, (e.g. shopping malls)
apartment blocks) highways, federal
highways)
7.3-22
2.3-11 2.3 -11 7.3-22 Up to 150 Up to 350 (AC) 7.3-22
(AC) (AC) (AC) (bC) (bC) Up to 50 (AC)
(bC)
) . 10 - 20 15 - 30 30-90 < 15 minutes
Overnight Overnight 7h minutes minutes minutes upto 14 h
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Effects on the grid — Charging strategies RU
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« Various strategies offer different flexibility potential

Most interesting for grid operators is a flexible charging strategy, that takes the local grid
situation into account

Strategy: Uncontrolled charging

Strategy: Fle. bI
Electric Vehicles
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Effects on the grid — Installed Renewables RU
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* New load: More renewable energies needed due to vehicle electrification
«  With full electrification of road transport, electricity demand will increase by around 136 TWh

- High flexibility enables the use of inexpensive technologies such as photovoltaics
- Avoidance of expensive technologies such as offshore wind turbines
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Effects on the grid — Voltage range RU
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* In Germany the grid is usually oversized
« The challenge are peak loads, not the overall additional energy demand

« Mobility ramp-up can lead to existing operating equipment reaching their capacity limits

- e.g. voltage range deviation
- grid-suitable charging can prevent this
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Voltage range deviations in a power line with 14 households (1,2-4,5 MWh/a) due to phovoltaic systems
(18 kW) and electric vehicles charging with 11 kW. Left: charging at midday, right: charging in the evening
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Recommendations for action RLJ
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» Local research to know about mobility behaviour and the e-mobility ramp-up

» Establish demand side management
» Digitalisation

» Financial incentives

» Encourage grid-suitable behavior
» Dynamic grid fees
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» Include e-mobility ramp-up in long-term grid planning

\\\\\\

- Synchronisation of generation and load
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Magdeburg

https://netzampel.energy
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New study on future charging infrastructure in Germany RLJ
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« Bottom-up studk/lfundedb y NOW (National Organization for e-mobility, linked to
Transportation Ministry)

Input Scenarios Output
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Transport profile of single
households

-

Stakeholder-meetings
(demand side issues) Number of charging points

required for each use case

MiD data
(how do people move

around) ™

Framework conditions Electricity demand

Clean-Room Talks
(EV market according to
OEMs)

Time series for charging
action and electricity
demand

Distribution of EV charging
along several use cases

~ \_ /

KBA data
(vehicle statistics)
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Thank you for your attention! RU
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