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The UConn OPM history

2011 2022

Initial efforts after 

Storm Irene

Prediction for Hurricane Sandy
Oct. 28, 2012

Eversource Energy Center 

Inaugurated

Operational system for 
Eversource CT

Today

Snow/Ice OPM 
development 

Early Operational System

Started collaboration with 
DTN 

Operational system for 
Eversource EMA, WMA, NH 

Operational 
system for AVANGRID/UI

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Collaboration with UAlbany 
for AVANGRID/NY

Operational 
Snow/Ice OPM

Collaboration with 
Dominion Energy

Collaboration with 
ISO-NE

Beginning of 
dissemination of 

forecasts 

March 2nd,  2018 nor’easter in Massachusetts.

2022

Collaboration with 
Exelon

2023



The OPM architecture:

Adapted from: Cerrai et al., 2019a



The OPM operational system:

Approaching storm

Selection of temporal 

window and storm type

Rain/wind: 48 hour Thunderstorm: 24 hour Winter: 48 hour

Low impact

Moderate impact

Extreme or 

Tropical
Heavy wet snow

Dry snow, rain, 

wind

Ice storms



The OPM: historical storms validation
Model

Rain-Wind Thunderstorms Winter Extreme

Storms in 
Model 

Calibration

CT 151 125 55 44

WMA 155 132 67 35

EMA 103 55 32 13

NH 115 71 73 15

Total 524 383 227 107

Performance
Median 
error

38% 38% 67% 33%

OPM system by the numbers:
• 4 Eversource territories
• 4 models for each territory
• 1241 historical storms 

simulated for calibration
• Typical error of ~40%

Rain/wind Thunderstorms Severe EventsWinter Storms



Rain/wind OPM improvements: 2015 vs 2022

Mean error Correlation

OPM in 2015 330% 0.22

OPM in 2022 38% 0.75

2015 2022
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From research to operations:

1st stage: 3-6 months

2nd stage: 3 months

      to 1 year

3rd stage: 1 month

Research on data

Development system

R&D system Operational system

Comparison between 

development and 

operational system, and 

eventual replacement

Established model

New model



Eversource 
NH

Eversource 
WMA

Eversource 
CT

United 
Illuminating

The OPM territories

Eversource 
EMA

Year
Number of 

forecasted storms
Models* operational 

for all territories 

2017 64 RW

2018 74 RW,T

2019 68 RW, T, SI

2020 66 RW, T, SI

2021 52 RW, T, SI, EX

2022 57 RW, T, SI, EX

2023 60 (YTD) RW, T, SI, EX

* RW: Rain/wind; T: Thunderstorm, SI: Snow/ice, EX: Extreme

OPM operations  by the numbers:
• Over 400+ storms forecasted since 2017
• 10 students (7 in outage modeling group, 3 in 

weather modeling group)
• 4 faculty, 1 postdoc
• Coordination with Eversource spokespersons, 

NWS, and TVs before major storms

Current operations for Eversource:



Sample OPM Forecast for Eversource

Trouble 
spots

0-30 30-70 70-150 150-300 300-500 500-750
750-
1500

1500-
5000

>5000

CT 0% 10% 20% 30% 30% 10% 0% 0% 0%

WMA 50% 50% 0% 0% 0% 0% 0% 0% 0%

EMA 0% 40% 40% 20% 0% 0% 0% 0% 0%

NH 10% 70% 20% 0% 0% 0% 0% 0% 0%

Territory Model
Max Gusts 

(mph) Snow (in) Snow density TS prediction
Recommended 

TS

CT
NAM-WRF 
3.8

35-45 5-12”
Medium-high 
along coast

346-458 230-450

WMA
NAM-WRF 
3.8

30-40 8-12” Medium-low 21-47 20-40

EMA
NAM-WRF 
3.8

30-40 1-5” High in Cape Cod 46-160 50-100

NH
NAM-WRF 
3.8

30-40 3-6” Medium 26-58 25-50

Summary Table

Probability Table



Sample High Impact OPM Forecast for Eversource



Future Research Directions for the OPM

● Finalize development of new operational OPM models for Eversource 
based on GFS 

● Continued research into improving the individual OPM models 
● Improved understanding of wet snow during winter storms
● Improving WRF wind gust values

● Development of an outage restoration model to complement OPM 
forecasts



Brian Filipiak, brian.filipiak@uconn.edu

Diego Cerrai, Eversource Energy Center Manager, diego.cerrai@uconn.edu

Emmanouil Anagnostou, Eversource Energy Center Director, manos@uconn.edu

Contact Us!
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