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Charging Redefined:

How Vehicle-to-Grid (V2G)

Technology is Transforming
Grid Stability & Energy
Management

The Core Problem: With the rise of electrification and renewables, power
Energy Management grids face the challenge of balancing supply and demand
at Crossroads as EVs increase and renewable energy fluctuates.

V2G Technology Transforming EVs into Mobile Energy Assets

by enabling them to return excess power to the grid, stabilize grids during
peaks, improve renewable integration, and unlock new value for consumers.

Latest innovations around V2G ... [FUSE) Synop
m Shift from CHAdeMO to Universal CCS charging for broader compatibility.

B Startups like Fuse Power Management optimize fleet battery use through Al-enabled
platforms with real-time grid data.

B Synop is actively deploying V2G in commercial fleets using realtime
fleet—charger—utility communication.

B Nuvve has partnered with Astrea Al to integrate Al into its GIVe™ software platform
(FleetBox®), enhancing EV fleet charging management.

... and how are automakers leading the charge?

B F-150 Lightning powers homes and buildings using bidirectional
charging (V2H technology).

B Piloting V2G services for advanced grid participation.

B High-nickel battery supply for U.S.- made EVs.

B The 2025 bZ4X model with bidirectional charging capabilities supports

& TOYOTA both vehicle-to-grid (V2G) and vehicle-to-load (V2L) functionalities.
@ B Partnered with ChargePoint and other key energy service providers to
develop grid-balancing solutions through its i4 and iX models.
B Aims to establish an ecosystem around their Ecosystem V2G
@ Technology to optimize energy flow between EVs, homes, and power
HYUNDAI grids.

general motors I EXploring grid integration and V2G technologies through partnerships
with PG&E and the California Public Utilities Commission.

V2G in Motion: Catalysts and Roadblocks Shaping the Market

B Implementation of policy incentives Lack of regulatory clarity
driving adoption

B Standardization of ISO 15118-20-Norm
enabling seamless EV-grid communication

Insufficient EV volume
L ow consumer awareness

B Modernization of the electrical grid Fragmentation of grid standards

infrastructure High costs of infrastructure

i velopmen
M Integration of renewable energy sources development

B Economic benefits for EV owners 1

M@

Regulatory Landscape: Turning Policy into Progress

Policy Highlights

B Net Zero Strategy promoting

Market Impact

Early and growing market

V2G deployment penetration of V2G
B Standardization of ISO B I|ncreasing adoption through
15118-20-Norm for seamless pilot projects

EV-grid communication W Regulatory environment

B BSI| PAS 1878 and PAS 1879 evolving to support scale-up
standards for V2G systems

B AFIR promotes interoperable EV B High EV growth, especially in

infrastructure Nordic countries
B Focus on consumer protection. B V2G adoption is hindered by
B [imited battery degradation varying national regulations

policies for V2G

B Japan & South Korea are testing B Strong EV sales, especially in
V2G with utilities China
//i.‘\‘\ B Chinaleads in EV subsidies. B V2G is still in the emerging
|\ g . .
B Battery degradation is still under stage in all regions
review
Looking Forward: B Tens to hundreds of millions of EVs could deliver
The V2G multi-terawatt hours of grid balancing capacity.
Opportunity by B Asia Pacific and Europe are currently market leaders.
2030 However, the U.S. is accelerating on supply chain and

infrastructure fronts.

V2G is more than a technology—it's a revolution in how we power, store, and think about energy. With
the right ecosystem, global policies, and innovation, V2G will be pivotal in creating the resilient,
low-carbon grids of the future.

Ready to lead the energy revolution?
Learn how Ingenious e-Brain can position your organization at the forefront of V2G innovation.

& www.iebrain.com < contact@iebrain.com




