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Electric Vehicles

> Declining battery costs
> Progressive policy and incentives
> Automakers betting big on EVs

> Greenhouse gas emission reductions

But is the grid ready?
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Electric vehicle costs in the United States through 2030
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Outline

> A pilot study — OptimizEV (joint work with Polina Alexeenko)

» Grid impacts of unmanaged EV charging
> Harnessing the flexibility of EV charging to minimize strain on grid
> Decarbonizing the transportation sector (and why renewables need EVs)

> Other opportunities and risks...

NEW YORK NEW YORK
OPPORTUNITY. STATE OF
OPPORTUNITY.
NYSERDA

Department I/
of Public Service NYSEG

6/25/21



A Real-World Pilot Study

. - S Distribution of
> The OptimizEV pilot Dstribution of EV unplug times

Real-world study of residential EV charging patterns

35 participants in Tompkins County, NY & /\
Equipped with Level-2 chargers (7.7 kW max power) | | | | |
Pilot ran from January 2020 — May 2021

» Three scenarios studied:

1. Unmanaged EV charging

2. EV charging based on time-of-use pricing

3. Optimized EV charging %Q\@ (\Q&Q S & & & %Q&
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Impact of Unmanaged EV Charging
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Unintended Consequences of Time-of-Use Pricing
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EV plugin times
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Optimized “V1G” Charging
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The Decarbonization Potential of EVs
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A Symbiotic Relationship Between EVs and Renewables
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> Wind and solar power are highly variable and notoriously hard to forecast

> Through optimized charging, EVs can balance this variability by acting like a
giant battery (by absorbing and suppling power to the grid — V2G)
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Key Takeaways, Opportunities, and Risks

> If left unmanaged, EVs will stress grid, requiring costly infrastructure upgrades
» However, EVs are inherently flexible

> Smart charging technologies (V1G/V2G) can tap this flexibility to:
- Increase utilization rate of existing grid infrastructure
- Balance intermittency of renewables

- Provide energy and ancillary services to the bulk power grid
» EVs can increase resilience by providing emergency backup power during outages

> Increased visibility /control at the grid-edge comes with increased risk of cyberattacks
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Reading Material
» E. Bitar, Prepare Grid Now to Power EVs. Albany Times Union, April, 9, 2021.

> P. Alexeenko and E. Bitar, Harnessing the Flexibility of Plug-in Electric Vehicle Charging with
Incentives and Real-time Control: A Pilot Study. Preprint, 2021. (Email for copy)
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