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1. BACKGROUND AND MOTIVATION 4. OUTAGE DATASET (GADS by NERC) /. MODEL 9. MODEL VALIDATION

e Almost S1.4 trillion economic loss due to weather-related 40+ Temperature Data Two-Part Model
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* Winter storms and freeze event alone cost $141.6B since
1980 [1].

F1 Score

: : : <0° AUC-ROC
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grid in the existing literature [2]. [ ADS ]

* Gas fired generators are the most affected by extreme 0. ‘_

cold (63% during winter storm Elliot), resulting multiple >0 . "t NAC perc > +0 Part 1: Bayesian Logistic Regression for Zero Inflation
power plants failure and blackouts [3]. * Year: 2013 -2022 * Region: Northeastern p(y) = Pr(Ps > 0|T) = F(x - §)

e Months: Dec, Jan, Feb U.S. = {CT, MA, ME, NH,
* Need of a framework to analyze the uncertain impacts of e Generator: Gas-fired NJ, NY, PA, R} Part 2: Bayesian Linear Regression for Positive Derating

extreme cold to proactively plan the available resources. e Cause: Storms (Snow, ice) * Total Events: 131 E|PglPe>0,T]=x-y+ €

Probability

Pearson p-value

Final Outcome (Law of Total Expectation) [4]:

2. PAST WINTER STORMS: IMPACTS [2] 5. WEATHER DATASET (NOAA + eGRID) P.lx = Pr(Pg > 0|T) - E[Pg|Pg > 0,T]
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10. CONCLUSION AND FUTURE WORK

o

201 Southwest 2014 Polar Vortex 2018 South 2021 Winter 2022 Winter
Storm Central Storm Storm Uri Storm Elliott

* This study serves as a foundational effort in understanding
gas-fired generator vulnerabilities during extreme cold events
using publicly available data.

Total MW loss of Incremental Unplannaed Generator Outages, Derates, and
Start-up Failures by Cause, Total Event Area (Winter Storm Uri)

Transmission System Issues,
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2%

Other, 9,102 MW (77 outages)
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1,045 Generating Units, P R T S T I R 5 This approach a.lds syst.em operators in ant|C|.pat|ng. capacity
Fuel Issues, 102,022 MW 4124 Outages/ Derates, B ok Skicn emperature (°C) reductions and identifying vulnerable generating units ahead

(1,293 outages)
22% 250,098 M uraee of severe cold weather events.
uring Events

Mechanical/Electrical Issues,

103,096 MW (870 outages) Freezing Issues, 231,391 MW State-wise average minimum temperature for each ad . AEETEE ) * Collaboration is needed to acquire generator-specific outage

23% (1,823 out ) . . 7 . . . .
S events computed from nearest weather stations . : . and weather data will address the data limitation, reduce

model uncertainty and increase predictive reliability.
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* Which modeling approach best captures the relationship
between weather conditions and generator performance,
ensuring accurate and reliable predictions?
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