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Who am I?



Interdisciplinary Sustainable Energy 
Researcher & Educator



Levelized cost of 
energy & Techno-
Economic Analysis

Concentrated solar 
power & thermal 
energy storage

Small hydropower

Floating offshore wind

Biofuels from woody 
biomass

Community solar PV

Window inserts for 
residential home 
efficiency

Environmental life 
cycle analysis 
(energy, emissions, 
water, land)

Concentrated solar 
power with thermal 
energy storage

Biofuels from 
woody biomass 
feedstock

Multi -criteria 
decision analysis 
& jobs/ economic 
impact

All commercially-
available electricity 
options

Fossil fuels & 
renewables

Surveys/ 
interviews/ 
focus groups

Small 
hydropower

Community 
solar 
photovoltaics

Window inserts 
for residential 
home efficiency

Interdisciplinary Methods for Energy Research





https:// images.app.goo.gl/ByhewGkvdkEXcFJn6

https:// images.app.goo.gl/YaghwE9HfPrDyCzz6



What is 
STORM?



STORM will advance a more 
equitable, community-led energy 
system that is resilient in the face 

of climate change.



STORM will engage with communities, 
conduct interdisciplinary research, and 

leverage innovative technologies to 
enhance the resilience of the electric 
service to citizens. We aim to address 

the distinct needs of underserved 
areas and to mitigate the impacts of 

climate change on energy supply.



NSF EPSCoR 
Track II-FEC
Established Program to Stimulate 
Competitive Research (EPSCoR)

Builds inter-jurisdictional collaborative 
teams of EPSCoR investigators in 

Science, Technology, Engineering, and 
Mathematics (STEM) focus areas

At least two EPSCoR eligible 
jurisdictions



4 Academic Institutions
+ Many Key Partner Institutions



STORM Leadership Team
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Reinaldo Tonkoski
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Munich

Don Hummels 
University of Maine (UM)

Sharon Klein(UM)

INSTITUTION LEAD PIs

Daisy Huang
University of Alaska 

Fairbanks (UAF)

Adriana Luna Hernández
University of Puerto Rico 

Mayagüez(UPRM)

Timothy Hansen
South Dakota State 
University(SDSU)

DayneBroderson(UAF) Fabio Andrade (UPRM)

AgustínIrizarry (UPRM)

Alicia Barriga(UPRM)

9ŦǊŀƛƴ hΩbŜƛƭƭ-Carrillo(UPRM)



3 Intersecting Themes

Engage underserved communities in local climate 
change solutions and knowledge translation for 
microgrid design, Klein (UM), Huang (UAF) 

Improving post-disaster power grid resilience in 
underserved communities through accelerated big data 
modeling, estimation, and secure control frameworks, 
Luna Hernandez (UPRM), Hansen (SDSU) 

Develop regionally-relevant cyber-physical research 
infrastructure for studying community-engaged, 
data-driven operation of power grids, Dhiman (UM) 
Broderson (UAF) Andrade (UPRM) 

23 faculty 12 students+



Theme 1 

ÅCo-production of knowledge with local communities

ÅTailored microgrid solutions for climate resilience





Partner Community Profiles:

Galena, Cordova, Kotzebue

Kotzebue

Galena

Cordova

Alaska Center for Energy and Power

This slide was adapted from a Zoom presentation given by UAF researchers to the Theme 1 team on 6/10/24



Galena, Alaska
ÅKoyukon 

Athabascan
ÅPopulation 

470
ÅSite of former 

air force base
ÅIslanded 

electrical grid 
based on 
diesel
ÅRenewable energy resources: solar, hydrokinetic

This slide was adapted from a Zoom presentation given by UAF researchers to the Theme 1 team on 6/10/24



Galena Community Activities/Interests

Å50 kW solar farm 
installed in 2023
ÅNext steps: 1.2-kilowatt 

solar array with 1-
megawatt battery
ÅRecent $9.5 million grant 

from the U.S. 
Department of Energy to 
research feasibility of 
hydrokinetic energy
ÅNext site for T3 

education programming
Photos courtesy of Tanana Chiefs Conference

This slide was adapted from a Zoom presentation given by UAF researchers to the Theme 1 team on 6/10/24



Cordova, Alaska

ÅTraditional lands of 
Eyak Athabascan 
people, today 
mixed community
ÅPopulation 2600
ÅLarge fishing 

industry
ÅIslanded electrical 

grid based on 
hydropower and 
diesel

ÅRenewable energy resources: hydro, solar, wind

This slide was adapted from a Zoom presentation given by UAF researchers to the Theme 1 team on 6/10/24



Cordova Community Activities/Interests

Å1.25 MW of hydro on Humpback Creek
Å6 MW of hydro on Power Creek
Å500 kW battery that enables increase of hydro deeper into 

shoulder seasons and "diesel off" for more of the year
Å10.8 MW diesel
ÅPotential site for T3 education programming

Photos courtesy of Cordova Electric Cooperative

This slide was adapted from a Zoom presentation given by UAF researchers to the Theme 1 team on 6/10/24



Kotzebue, Alaska

ÅIñupiat
ÅPopulation 3000
Å9,000 year old 

settlement
Åhistorical 

gathering place
ÅIslanded electrical 

grid based on 
diesel

ÅRenewable energy resources: wind, solar

This slide was adapted from a Zoom presentation given by UAF researchers to the Theme 1 team on 6/10/24



Kotzebue Community Activities/Interests

ÅUp to 75% wind at times, 25% average (goal 50% renewable)
ÅBattery also on system to maximize wind
ÅRecently added 532 kW solar array and removing older wind turbines
ÅElectric boiler in hospital using excess wind
ÅPotential site for T3 education programming

Photo courtesy of Matt Bergan, Kotzebue Electric Cooperative

This slide was adapted from a Zoom presentation given by UAF researchers to the Theme 1 team on 6/10/24



ÅSEC in the University of Puerto Rico at Mayagüez 
developed an AC Microgrid Testbed that will allow 
students and community to have a deeper 
understanding about the use of renewable energy 
sources.

ÅThe Microgrid lab can help communities better 
understand the system transformations 
characterized by new actor configurations

ÅThe Social Science Group at SEC:

Technology
Social and 

environmental 
justice

Sustainable 
energy

Citizen 
empowerment

This slide was adapted from a Zoom presentation given by UPRM researchers to the Theme 1 team on 11/22/24

https:// inec.uprm.edu/sec/mri/about-us/



Theneighborhoodcommunity
of Salud is in the urbanareaof
the town of Mayagüez. 

Barrio Salud is a low-income 
community where the current 
condition of the houses is less 
than ideal. 

One of the primary challenges 
faced by this community is the 
unreliable electrical power 
service and its vulnerability to 
the effects of climate change 
(storms and hurricanes).

Photo: Fabio Andrade, June 2020. Vega Penagos, C. A. (2021).Análisis del 
potencial energético solar en techos para una comunidad de ingresos 
bajos en Mayagüez, Puerto Rico[Thesis].

ά.ŀǊǊƛƻ SaludέΣ aŀȅŀƎǸŜȊ tw

This slide was adapted from a Zoom presentation given by UPRM researchers to the Theme 1 team on 11/22/24



Theneighborhoodcommunityof El 
Maní isalsolocatedin the urbanarea
of Mayagüez. El Maní is a coastal 
community situated within the 
Sabanetas neighborhood in Mayagüez

ά9ƭ ManíέΣ aŀȅŀƎǸŜȊ tw

This slide was adapted from a Zoom presentation given by UPRM researchers to the Theme 1 team on 11/22/24

The devastation caused by Hurricane Maria in the Maní Sector of Mayagüez
Source:National Oceanic and Atmospheric Administration (September 20, 2017).
https://www.weather.gov/images/sju/Huracanes/Maria/damages/Slide133.JPG.

In August 2018, a study 
conducted by George 
Washington University 

estimated that the 
number of deaths in 

Puerto Rico attributable 
to Hurricane Maria was 
approximately 2,975.

https://www.weather.gov/images/sju/Huracanes/Maria/damages/Slide133.JPG


MAINECAN: the MAINE community-led 
Energy & Climate Action Network







EPA Star 
Grant 
Research 
Objectives

ÅIdentify & compare barriers, 
opportunities, & decision drivers of 
renewable energy & energy efficiency 
(REE) adoption for individuals, community, 
& government of underserved 
communities.

ÅExamine the benefits, challenges, and 
effectiveness of statewide local energy 
action networks (LEANs) in supporting REE 
adoption by individuals, communities, and 
governments of underserved communities.

ÅExamine the role of targeted interventions 
in advancing REE awareness, engagement, 
& adoption by individuals, communities, & 
governments of underserved communities.



Eastport, Maine


