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Selected customer use cases – leveraging bidirectional EV charging
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grid-forming

grid-following

simply charge to x%

optimized charging
(tariff based/predictions/..)

grid-aligned “V1G” charging

home backup power

demand response

rolling outages

local load shifting

unidirectional charging bidirectional EV charging

grid servicesbehind the meter optimization 

resilience, peace of mind grid load shedding

Find a holistic approach

➢ for common architectures

➢ for common certification

➢ for common communication

(not showing use cases with home energy storage or solar integration)

demand charge mitigation

grid-supportive interactive 
bidirectional charging (e. g. VPP)

Leading to

➢ interoperable systems

➢ harmonized user experience

➢ market adoption



AC/DC combinations for bidirectional vehicle power transfer
for grid-interactive and grid-forming use cases
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Bidirectional AC charging station Bidirectional DC charging station Proprietary hybrid solution

AC Power

DC Power

bidi AC
home charger

home 
integration

bidi DC
home charger

home 
integration

hybrid home 
charger

home 
integration

AC

AC AC

DC

ACAC

AC DC

Leanest customer setup, low-cost
→ scales best for large rollouts
→ customer friendly

synergetic with onboard charger

grid-codes are location-specific

proprietary hybrid solutions

DC AC

not seen

This layer needed for
islanded operation

higher cost due DC charger

DC

inverter

AC AC

PE

DC

PE

DC DC

AC AC

PE

DC

charging cable more bulky and potentially shorter
avoids challenges with mobile inverter, grid codes are static



AC bidirectional: System constellations and inclusive migration path
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AC bidi EVs and EVSEs in the field AC bidi new developments

EV

EVSE

MID

• integrating existing products by forming
closed systems which in combination
meet functional and safety requirements

• certify and list as systems, not inverters

EV

EVSE

MID

EV

EVSE

EV

EVSE

EV

EVSE

grid gridgrid

interoperable roaming solutions

grid

EVSE

EV

EVSE

EV
?

grid-following

grid-forming

closed system

closed system

?

• holistically think in systems and architectures

• include both, grid-interactive and grid-forming
and consider transition between these modes

• try to find global solutions as much as possible

grid-following grid-following

grid-forming

grid-following

+ transitions

microgrid
interconnection
device



Key take-aways
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See AC-bidi as a technology with huge scaling potential!

Think in systems! Not inverters!

Consider grid-interactive together with grid-forming!

Enable existing fleets to participate!

Try to find global solutions!
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