Winter Storm Elliott:
Lessons Learned
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Sea-Level Pressure Anomalies ForecastingSolulions
Sea-Level Pressure (mb): 2022-12-19 12:00 EST Sea-Level Pressure (mb): 2022-12-20 12:00 EST Sea-Level Pressure (mb): 2022-12-21 12:00 EST
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2-Meter Temperature ForecastingSolutions

2-Meter Temperature (deg C): 2022-12-20 12:00 EST

Airmass was
Arctic in origin,
typically cold,
but extremely
dry and dense.
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Wind Conditions near the Surface ForecastingSolulions
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Geographic Distribution of Hazards, by Time
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ForecastingSolutions

2-m Temperature and Wind Farm Hazards: 2022-12-21 18:00 EST
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2-m Temperature and Wind Farm Hazards: 2022-12-22 00:00 EST
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2-m Temperature and Wind Farm Hazards: 2022-12-22 06:00 EST
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Geographic Distribution of Hazards, by Time

2-m Temperature and Wind Farm Hazards: 2022-12-23 18:00 EST 2-m Temperature and Wind Farm Hazards: 2022-12-24 00:00 EST 2-m Temperature and Wind Farm Hazards: 2022-12-24 06:00 EST 2-m Temperature and Wind Farm Hazards: 2022-12-24 12:00 EST

2-m Temperature and Wind Farm Hazards: 2022-12-24 18:00 E¢ 2-m Temperature and Wind Farm Hazards: 2022-12-25 00:00 EST
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Western Wind Plant during the Elliott Wind Event ForecastingSolulions
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Eastern Wind Plant during the Elliott Wind Event

*,)ﬁ,fi Energy

ForecastingSolutions

Power (kW)

Hub-Height Wind Speed: Turbine Average
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High Wind Cutout Distribution, Event-Affected Region ForecastingSolullons
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Turbine High-Wind Cu_tc_)u\t Distribution: Affected Region
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About 45 GW of wind in the “danger zone” —
with about 45% at 20-21 m/s cutout and 50%
GW at 25-26 m/s cutout.
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Simultaneous Wind-Cutout ForecastingSolutions

Wind Speed, by Time and Longitude
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Predictability Challenges ’%Energy

ForecastingSolutions

2-m Temperature and Wind Farm Hazards: 2022-12-22 00:00 EST 2-m Temperature and Wind Farm Hazards: 2022-12-23 06:00 EST 2-m Temperature and Wind Farm Hazards: 2022-12-24 00:00 EST
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Did any model do well with cutout? ForecastingSolutions
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How common is this kind of event? ForecastingSolutions

Wind Generation at High-Wind Cutout .
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In past 4 years, there have been 4 events that put at least as much generating capacity simultaneously at risk for high-
wind cutout:

» February 22, 2019
» March 29, 2021

» December 15, 2021
» April 14, 2022



But Elliott was different ... Similar Magnitude, Greater Breadth
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degrees longitude

Elliott

Sea-Level Pressure (mb) and 80-m Winds: 2022-12-24 06:00 EST
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Wind Speed, by Time and Longitude
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Wind Speed, by Time and Longitude
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Thank You



