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Development of V2G equipment: bidirectional 
charging station



XL-Connect Demonstration Sites



Real-World Demonstration at ABB (Italy):
AC Microgrid Chargers

7x11kW DC V2G chargers with CCS

3x22kW AC wall-boxes

1xDC fast charging (Heavy Duty vehicles)

EVs (V2G capable)

Pool cars with CCS and V2G capable

Vehicle Emulator (V2G tests)

Microgrid

BESS, PV System and Chargers

Microgrid EMS:

-PV optimization and Peak Shaving

-Smart Charging Strategies for EVCI 

- Islanding operations (ON/OFF GRID)



Investigation of user behavior
Results:

• Participants are willing to use Smart Charging and Vehicle-to-Home (Optimize their homes)

• Participants are sceptical towards Vehicle-to-Building and Vehicle-to-Grid



Investigation of user behavior
Results:

„Compensation for battery
ageing necessary“

“It should be financial beneficial for me to offer 
these services to the grid”

“A minimum charging state has to remain in the battery 
(for urgent personal trips)”

“I would like to know how much ageing occurs”

“It seems like modern highway robbery”

→ Informing the end-users

→ Tailored incentives

→ Guaranteed boundary conditions (e.g. minimum SoC)



Increased energy throughput for PV & Intraday UC

Increased energy throughputs…

… 8 kWh/day for PV use case

… 23 kWh/day for Intraday use case

→ Significantly higher energy
throughput for Intraday use case



Increased operation time for PV & Intraday UC

Increased operation time…

… 1020 h/year for PV use case

… 970 h/year for Intraday use case

Average operation time for a vehicle:
200-400 h/year

→ Dramatically higher operation time 
for PV & Intraday use case

→ Could lead to lifetime issues for
power electronics



Mid to long term 
expected 
impacts of the 
project



Methodology for assessment of grid impact

Expected results:

• At least 20% reduction of power
losses in distribution networks
=> e-mobility absorbing PV power

• Approximately 40% reduction of 
overflows to higher voltage levels 
(400V -> 22kV)
=> better matching of production 
& consumption
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