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In 2022, 33% of annual
electricity in CA was from
wind and solar

— 19% Utility Solar
(17.5GW)

— 8% Distributed Solar
(14.5GW)

— 7% Wind (6.2GW)
— Source: EIA - https://www.eia.gov/state/
analysis.php?sid=CA
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Renewable energy breaks record in California
On April 30, 2022, solar, wind and other renewables
provided enough electricity to meet the needs within
California’s Independent System Operator, which supplies
about 80% of the state. More power was being generated
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Source: NPR - https://www.npr.org/2022/05/07/1097376890/for-a-brief-moment-calif-fully-powered-

itself-with-renewable-energy
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A peek into the future — South Australia

Parts of large grids already operating at 100% IBR, but...

Minimum demand record set last Sunday

SA Operational Demand and Generation Mix on Sunday 16 October 2022 ( }AEMO
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To get closer to 100% IBR, you need grid-forming (GFM)
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https://ieeexplore.ieee.org/document/9371251
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Grid Following (GFL)
VS.

Grid Forming (GFM)
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Source: Lin, Yashen, Joseph H. Eto, Brian B. Johnson, Jack
D. Flicker, Robert H. Lasseter, Hugo N. Villegas Pico, Gab-Su
Seo, Brian J. Pierre, and Abraham Ellis. 2020. Research
Roadmap on Grid-Forming Inverters. Golden, CO: National
Renewable Energy Laboratory. NREL/TP-5D00-73476.
https://www.nrel.gov/docs/fy210sti/73476.pdf.
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Benefits to Using Grid-forming (GFM) IBR

e Can maintain system voltage

* Very fast response to
disturbances

e Blackstart capability

* Enable higher levels of wind and
solar to be integrated in grids

* Improved system reliability and
resilience

* Added economic value from
providing essential grid reliability
services
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https://sites.google.com/view/unifi-consortium/home

UNIFI GFM IBR Specifications — Version 1

= Defines a set of UNIFI Specifications for GFM IBRs that
provides requirements from both:

Specifications for Grid-forming
Inverter-based Resources
Version 1

* Power system-level (grid) requirements

* Inverter-level requirements

= Provide vendor-agnostic operation of GFM IBRs at any
scale in electric power systems.

= Provide uniform technical requirements for the
interconnection, integration, and interoperability of GFM
IBRs of any size in electric power systems of any scale.

*  Performance Requirements for Operation Within Normal Grid Operating

Conditions
*  Performance Requirements for Operation Outside Normal Conditions

*  Additional GFM Capabilities and Considerations (GFM+)




Find out more information

Website

https://sites.google.com/view/unifi-consortium

Linkedin
« join the UNIFI Group

YouTube

 visit the UNIFI Channel that
hosts the Weekly Seminar
Series every Fall and Spring
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e Start using Grid-forming (GFM)
Inverters on utility scale wind, PV,
and battery systems (not just Specifications for Gridforming

microgrids)

e Start using UNIFI GFM Specs

e GFM is commercially available for
battery energy storage systems —
coming soon for wind and PV

Do it now before you need to

retrofit GWSs of inverters (remember
the 50.2Hz issue in Germany?)
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