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The Growing Electric Grid \ wffw ‘ ¢ IEEE

Opportunities
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- 2035/2050 goals was very

significant

> Driven primarily by EV adoption forecasts
and assumptions regarding steady
electrification of residential, commercial
and industrial sectors

> Ability to electrify is a key element to

renewable generation-driven
decarbonization
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Source: NREL Electrification Future Study (EFS) —
nrel.gov/EFS



The Growing Renewable Grid

Challenges
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The specific operation of
renewable generation within
the system matters for overall

reliability and resilience

> DER settings for LVRT, as define in IEEE
1547-2018, are consequential and depend
on regional/local grid conditions as well
as DER penetration levels

> New ways to coordinate operation are
needed to operate the grid as both
decarbonization and electrification
increase

Source: https://www.nrel.gov/docs/fy200sti/73071.pdf
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The Need for Additional Services \ wffw 9 IEEE
Grid Forming Operation

EirGrid hits 70% variable renewable electricity The dGSIQned operation of
instantaneous target many renewables has assumed

, that the they would not

power system

— > "Grid-following" technology is
ubiquitously used for all DER and even
huge transmission connected wind and
solar plants

» To operate the future grid, new control
technology is needed
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UNIFI

The UNIFI Consortium is a forum to address
fundamental challenges in seamless integration
of grid-forming (GFM) technologies into power
systems of the future
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Bringing the industry together to unify the
integration and operation of inverter-based
resources and synchronous machines

future grids with GFM IBRs (2,4, 4 )
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Three major focuses: b
Research & Development d_
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Demonstration & Commercialization 22

¢ Outreach & Training stakeholders: academia, industry, labs, outreach &
utilities, operators training




Power Electronics in New Roles \ hffw ¢ IEEE
MV Direct-Connection
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medium voltage / low voltage mlcrogrld to ml[l’Dgl’ld or mlcmg”d to ma(mg”d converters medium voltage / direct current
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Demonstration of Value

Even modest sized intertie
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Distribution Circuit Intertie Use Case \ ffﬁ ‘ ¢ IEEE
Demonstration of Value

Even modest sized intertie
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