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NEED OF CHANGING ENERGY SOURCES

particulate matter

Tagesmittelwerte der Partikelkonzentration
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Angabe in Mikrogramm
pro Kuhikmeter Luft
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Die vom Umweltbundesamt zusammengesteliten Karten und Daten zur aktuellen
Immissionssituation dienen der orientierenden Information der Bevilkerung.
Auf Grund der weitraumigen Betrachtung ist eine kleinraumige Interpretation nicht zulassig.
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ELECTRIFICATION OF MOBILITY STARTED  .nterreg Il
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- Global change in energy sectors - use of RES
- Expansion to renewable energies and electrification of mobility sector
- Change to green mobility; electric vehicles driven with RES

- Number of EV-Models increases rapidly every year
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Vehicle registration in germany
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ELECTRIFICATION OF MOBILITY STARTED  anerreg B8

- Integration in existing infrastructure - challenge or benefit
- How much do EVs change the local energy demand?

- How many charging stations are needed and where?

- Does charging station needs match with existing infrastructure?

share in the number of cars
in Germany
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CHALLENGES OF GRID INTEGRATION inierreg
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High charging power preferred by EV customers

High energy demand (rising capacities)

Infrastructure is mostly not ready to cover those needs
Big potential for overloads, especially in rural grids

Tentially increasing requirements

|
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CHALLENGES OF GRID INTEGRATION

Single-Phase Charging
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15kW 40kW

Even single-phase charging must be considered
Multiple single-phase charger lead to unbalanced grid
Decreasing grid utilization

Big potential for voltage range deviations, especially in rural grids
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CHALLENGES OF GRID INTEGRATION

Single-Phase Charging: simulation study
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System

management
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congestion
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EVS AS SERVICE PROVIDER:

Grid/ ancillary services (AS)
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Advanced Voltage | Supply
services control restoration
I
provide short- reactive power | - switching
circuit power management : measures
active voltage transformer 1 = coordinated
support tap-changer island formation
I
phases Q-comp. | = black start
balancing - capable power
units with I plants
voltage quality independent I
P/Q control
I
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EVS AS SERVICE PROVIDER inierreg
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Information side
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EVSE - electric vehicle supply equipment

EVCC - electric vehicle charging controler Il
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EVS AS SERVICE PROVIDER

integrated services

O

Charging Station: CS11\

Charging Station: CS10\

1 Charging Station

Cs11

T~

EVSE

EVSE

nerrey

ean Uni

CENTRAL EUROPE &

PROSPECT2030

Providing local services based on metering information inside the EVSE

No external communication needed (Resilience)

Limited to information located in the EVSE

Potential service: load balancing, phase shifting, voltage stabilization

Control Pilot signal
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EVS AS SERVICE PROVIDER comc o) =

CSMS receives a capacity T

Picture: Open Charge Alliance

forecast from an external
party (e.g. DSO). Charging Station
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Local services

- Providing local services based on metering information on substation range
- Additional basic information needed (e.g. for Pooling)

- Limited to information located in the EVSE

- Potential service: load balancing, phase shifting, voltage stabilization
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EVS AS SERVICE PROVIDER
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MEXiMuUm capacity.
Centralized services
- Providing grid-wide services based on all information in control centre
- Local pooling is possible to boost grid influence
- Additional error handling (interruption of communication)
- Wide range of services
13
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TECHNICAL REALISATION

Power electronics

Charging System
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load or
storage
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global
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CONCLUS'ON CENTRAL EUROEE

EVs will change mobility and transportation sector
EV will have significant impact on infrastructure
EV needs to be coupled to RES to fully use benefits

EV could be utilized for grid/ ancillary services
Standards for ICT and charger is heeded
regulations for grid/ ancillary services is needed
ICT is needed to fully use potential of EV’s
Green energy supply means smart energy management with sector
coupling
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