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Our Mission and Goals \e

An industry-academia partnership of Eversource and UConn

Storm
Outage
Forecasting

“Advance leading-edge
interdisciplinary and

translational research to assure Electric Tree and
. : Grid Forest
reliable power during extreme Modernization

i ” Management
weather and security events

Electric Cyber and
Grid Physical
Hardening Security
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Our History

The history of the Eversource Energy Center is closely tied to the development of the UConn OPM

Collaboration with

UAlbany for
Initial efforts after Eversource Energy Center AVANGRID/NY
Storm Irene Inaugurated Operational Snow/ice OPM Beginning of Collaboration
system for AVANGRID/U]  development dissemination of

Prediction for Hurricane Sandy
Oct 28,2012

with Exelon Today
forecasts B

[ 2019 | 200 | 2021 | 2022 | 2023

2011 I 2014 | 2015 | 2016 |

s Collaboration f
Early OPM System Operational system 2 i Collaboration
= — for EversourceCT Operational il Es with Dominion
Started collaboration Snow/ice OPM Energy ¢ jaboration
with DTN gperational system with LANL
for Eversource EMA,
WMA, NH
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Collaborators

.. but now, the Eversource Energy Center is much more than grid resilience and outage prediction

We have been developing OPM
models for 4 major electric utilities
across 11 states.
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We are conducting applied projects for grid modernization, cyber and
physical security and renewable energy.
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NREL Partnership

R ,
¢ " M?—— National Renewable Energy Laboratory UConn-NREL Pa rtners h I p

nnovation for Our Energy Futur: . . ap e
i e for Clean Energy Innovation and Grid Resilience

UCUNN

UNIVERSITY OF CONNECTICUT

UConn-NREL partnership will leverage scientific knowledge and
state-of-the-art facilities to solve complex, multidisciplinary
challenges in energy efficiency and resiliency, renewable
energy technologies, and smart grid innovation.

The missions of this partnership include

* Investin the development of joint solutions to grand clean
energy challenges.

* Foster the exchange of ideas to expand research

! . U G U N N capabilities that lead to scientific breakthroughs.
A

* Increase funding opportunities for joint research from
sources not available to UConn or NREL individually.
; * Joint appointment program to advance faculty’s and NREL
e : : 2 M researcher’s scholarship and increase the impacts of their
| Fey 7 5 works to community, the state and the nation.

UNIVERSITY OF CONNECTICUT

NREL isa national laboratory of the U.S. Department of Energy Office of Energy Efficiency and Renewable Energy operated by the Alliance for Sustainable Energy, LLC.
The University of Connecticutis a publicland-grant and top-ranked research institution.
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Center Facts

Growth in personnel

200
180
160
140
120
100
80
60
4
2

o O

0

80
70
60
50
40
30
2
1

o O

0

UCONN = Eversource Energy Center s EVERS<URCE

Cumulative Students

45 Undergrads total

144 Grad Students total

2017-2018 2018-2019 2019-2020 2020-2021 2021-2022 2022-2023 2023-2024

B GA mUndergrad
Cumulative Faculty

2016

2017

2018 2019 2020 2021 2022

EmFaculty mPostdoc ® Support Faculty

2023

43 Supported Faculty total

10 Post Docs total

18 Core Faculty total

2024



Center Facts \e
Accelerated growth in scholarship and invention

Cumulative Publications

200
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100 193 Publications
[ through June 2023
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Center Facts \e

Accelerated growth in funding

Cumulative Funding

$160,000,000.00
$140,000,000.00 -
$120,000,000.00
$100,000,000.00

$80,000,000.00

$60,000,000.00

$40,000,000.00

$20,000,000.00 I I $54M funded total
$_ | || - - . . I -
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FY FY FY
2016 2017 2018 2019 2020 2021 2022 2023 2024

$85M Pending

m[ndustry mFederal mOther = Pending

$736,000 in revenue from commercialized patents
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Center Facts e
Focus on DOE and other Federal funding sources

Awarded Grants Pending Proposals

) &

= DOE = Other Federal =Industry = Other = DOE = Other Federal =Industry = Other

$8M
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Expanded Goals \e

Climate, clean energy, sustainability

Develop and Demonstrate solutions aimed at increasing the
reliability and resilience of the grid, modernizing the grid through
new technologies, facilitating a safe and secure deployment of
renewnable-based DERs, and ensuring a smooth transition from
traditional to renewable energy resources.

e Grid Resilience in a Warming Climate

e Grid Reliability in a Changing Demand Environment
* Renewable Energy Integration

* Cyber-Physical System Security

* Workforce training, outreach, and policy
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Funded Projects

Grid Resilience, Reliability in a Warming Climate (Pillars 1 & 2)

Improving wind gusts and snow forecasting

Develop two operational products for Assessing risk for substation flooding
improved wind gust and temperature/ Addressing the technical, financial, and societal issues that may arise from
T | e e potential susceptibility of Eversource substations to compound flood events

across the State of Connecticut, under the influence of climate change.

Modeling tree risk on infrastructure

Combining remote sensing observations to monitor
roadside tree structure and health condition and Outage Prediction Model
develop models to predict tree failure risk.

Power system vulnerability assessment
Quantifying assets vulnerabilities and
Continuous improvements estimation of weather and outage

to the UConn OPM return periods under current and future
climate conditions.

A model for estimating time to restoration
Complete the ABM for estimating time to
restoration and use it to operationally predict
ETR in advance of storms using OPM forecasts.

Integrating DERs in communities and development of resilience metrics
Development of a framework to integrate DERs and Effective Load Carrying
Capability within energy communities, and development of resilience
assessment metrics to evaluate system performance under extreme conditions.

Resilience assessment and climate change
Improving the resilience system performance model
to estimate benefits and costs of grid hardening
improvements under changing climate conditions.

Assessing roadside tree risk
Provide a forest disturbance and
health monitoring framework for
roadside utility risk assessment.
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Funded Projects \e

Renewable energy integration (Pillar 3)

e Pillar Objectives: This pillar aims at understanding the future
impacts of very high levels of penetration of intermittent
generations on power systems and developing enabling technologies
to ensure reliable and resilient grid planning and operation

* Projects Selected: 3 funded projects

O Next-level Grid Resilience by Utilizing Sensors in Distributed Power Converters
U Connecticut’s Low-carbon, Innovative, and Modernized electric grid for Better resilience.

O A Regional Weather-Power Forecasting System (WPFS) for Granular Energy Prediction and
Resilience Analysis: System Design, Implementation, and Demonstration.
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Funded Projects 6

Cyber-physical system security (Pillar 4)

 Pillar Objectives: This pillar aims at the deployment of technologies
at Eversource distribution infrastructure and machine learning-based
applications potentially for use within the control room to
continuously monitor the state of the DERs at critical points on our
grid, identify and isolate where the cyber intrusion is detected.

* Projects Selected: 2 funded projects

O Development of Reliable and Resilient Cyber Physical Distributed Energy Resources using the
Smart inverter control and Reinforcement Learning Algorithms

O Distribution System Cyber-Physical Security RTDS Testbed with High Penetration of DERs.
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Funded Projects \e

Workforce training, Outreach and Policy (Pillar 5)

+ Fivefunded projects, with 11 Pls from across 7 Departments and 5 Colleges/Schools

* Assess strategies that integrate innovation for grid resilience among carbon and climate resiliency goals and public
communication.

» Assess the progress in uptake of decarbonization technologies and what factors affect consumer decisions about
energy consumption behavior.

« Evaluate the effect of electric vehicle charging stations and residential solar of real estate values and equity in
benefits.

* Link the needs of the energy business community to the training and education institutions across the state through an
informed, data-driven process

*  Quantify benefits to customers from resiliency investment costs, as required for a full evaluation of the societal rate
of return, net societal benefits of resiliency improvements, and their distribution.

s JCONN S— Eversource Energy Center s E\/ERS=URCE —




Major Federal Awards
NSF I[UCRC - WISER

Funded by NSF and industry ($3.5M) we are becoming WISER ...

* The Center for Weather Innovation and Smart
Energy and Resilience (WISER) is a partnership
between UAlbany and UConn.

* WISER aims to provide state-of-the-art weather
and climate information combined with leading

edge industry-inspired research and development Teli:r"\i’gl‘s'w m';f:’tmv

to empower and safeguard the energy industry of expertise, knowledge,

the future. Research and Industry needs
Training

* With support from NSF, WISER will become a
leading energy industry-academia partnership,
advancing research and cutting-edge technologies
to continually improve power grid efficiency and
reliability in the face of a changing climate and i

. Research priorities,
transition to clean energy. Policy and Regulation

GOVERMENT

Y
s LCONN S Eversource Energy Center s EVERSSURCE mmmm—




Major Federal Awards

DOE — PROACTIVE

Support local communities' resilience to outages with PV and DERs funded by DOE ($4.35M):

Develop and demonstrate a predictive community outage preparedness and active last mile visibility feedback

autonomous restoration solution to achieve community resiliency with PVs and other distributed energy

resources (DERS).
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Major Federal Awards

DOE — CyberCARED: Northeast University Cybersecurity e
Center for Advanced and Resilient Energy Deliver

$3.6M DOE grant to develop a network of university-based regional eeve ety
electric power cybersecurity center to address interrelated research aion ™

and development challenges of cybersecurity and critical energy wowfm
infrastructure. Survalent. SIEMENS N S

?etap e e wa Mmh vy e . Industry Need Research Priorities
A . Manufacture, Jobs Policy & Regulation
f 5 e EVERSSURCE du S e ™
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URI: SDN for attack isolation Service Restoration i | Scoring
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Major Federal Awards

DOE — CyberCARED: Northeast University Cybersecurity

Center for Advanced and Resilient Ener
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Deliver

e University of Rhode Island
* University of Massachusetts, Lowell

¢ University of Vermont

¢ Central Connecticut State University

UCONN

UNIVERSITY ORCONNECTICUT

1 B
UNIVERSITY
E‘; o VERMONT

&
* New York University NYU
¢ National Renewable Energy Lab E:E NREL

AV Raytheon
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EVE

e Eversource Energy
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Major Federal Awards \e

DOE - Offshore wind power grid integration project
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$3.6M DOE grant for field demonstration project to provide detailed analysis and
validation for using DLR in benefiting offshore wind integration. The successful story
can be shared with other utilities for national impacts given ambitious offshore wind

integration planin U.S.

-—

v/
VINEYARD &
WIND -

B800MW Vineyard

System Probabilistic Risk Assessment
for DLR Sensor Placement and Evaluation

o e T T e H offshore wind

| ¥ Probabilistic power flow and !

| + . . + HT

I contingency analysis considering ! S Eze:"':':'"l:; [T}ran':-":"'::":f‘ )
I uncertain future load/renewable i ystem Fie onstratio
1

. 1

v' Extreme weather event impact analysis ! Q

———————————————————————————————————— d : e, ——, e, e, ,———
DLR Data Validation and Uncertainty VE&R Energy Advanced PFC

Optimal control combination
Line congestion mitigation
Operational planning
Resilience enhancement
Protection system setting
coordination

Quantification

|
1
|
I m
|
= 1 [ ]
| . . 1 |
: v ML{Itl—Qata fusion for I'._)LR data : .
: validation and correction ! '—> .
! v Granular wind characterization model ! i .
E_ ¥~ Uncertainty quantification of DLR i :
1

Eversource Energy Center e E\VVERS=URCE s




RGY CEp,
<€ 7s,

Strategizing our next steps | &

= Industry
= Developing storm resilience assessment and outage prediction systems for regulated utilities
= Extending climate resilience collaboration with EPRI and DoE

= State
= Offshore Wind Energy R&D and workforce training — collaboration with DEEP, DECD and CWC
= Community resilience needs (e.g. formulae grants) — support DEEP and State regulators

= Federal
= DOE GRIP program: multiple demonstration and community benefit projects
= DOE SETO, WETO, OE, CESER and clean energy demonstration programs
= DOE ARPA-e
= NSF Engines
= NSF TIP program
= ERC, and other Center or regional collaboration programs

= Innovation
= Support innovation projects with start-ups

= Commercialization of our patented technology
= Workforce training program(s)
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