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Methods to analyze power quality in communities vulnerable to hurricane events
and evaluate controllers to improve the power quality using Microgrids
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Hurricane Fiona: Power Impact
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Hurricane Maria: Power Impact
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> Hurricane Majia made landfall on Séptember 20,
¥ 2017in Puerto Rico @s akéategory 4 hurricane.
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Rebuilding Puerto Rico's power grid: The inside st = :
Hurricane Maria Effects on Puerto Rico Electric Power Infrastructure - A. Kwasinski, F. Andrade, M. Castro-Sitiriche, and E. O’Neill-Carrillo
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Communities with homes that were reconnected to PREPA
from April to August 2018: 62,000 families

eeeeeeeeeeee

rd

d Drive: barrios_2015_geoid_correc ted_16_nov17 /11DocumentoEquipo/Marcel 11 (EXPORT)




Barrio Salud, Mayagiiez PR.
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Solar power potential

Barrio Salud, Mayagiiez PR.
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Source: Google Project Sunroof.
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Current state of the rooftops
Barrio Salud, Mayagiiez PR. BB,
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Energy Justlce Collaboratlon with Oasnsde
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Febrero, 2018 . marcel.castro@upr.edu




.. “Oasis de Luz” ... Oasis of Light for the Mountain

- 2018:
November 2017: Jayuya Pueblo  jayuya, Orocovis, Aibonito, Caguas
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Pilot Microgrids in Puerto Rico

Microgrid Laboratory and Solar Workforce Development




UPRM Power Community Engagement:

EDA

U.S. ECONOMIC DEVELOPMENT ADMINISTRATION

IREC

UPRM Team: Marcel Castro-Sitiriche, Agustin Irizarry, Fabio Andrade, Gerson Beauchamp from Electrical and Computer Engineering, Arturo Massol from Biology, Solar Business Accelerator
Project, EDA Funds, 2019-2023 and Resilient Operation of Networked Community Microgrids with High Solar Penetration Project, DOE Funds, 2021-2024.
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Castaner Micro grld
Pilot Project
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Photographer: Alejandro Granadillo/Bloomberg
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Photo Credit: Cooperativa Hidroeléctrica de la Montaria ol
https://www.eesi.org/articles/view/microgrids-in-puerto-rico-keep-rural-communities-connected
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In Progress
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UPRM Power Community Engagement:
Communities in 19 Municipalities
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UPRM Team: Luisa Seijo from Social Sciences, Ricardo Fuentes from Economics, Lizzette Gonzalez from Agricultural Science, Reinaldo Rosado from Social Sciences, Ingrid Rodriguez from Social Sciences, Francisco
Maldonado from Civil Engineering, itiri

Marcel Castro-Sitiriche, Agustin Irizarr

Efrain O’Neill, Erick Aponte, Lionel Orama, Eduardo Ortiz, Rafael Rodriguez-Solis Fabio Andrade, Gerson Beauchamp from Electrical and
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Resilient at LLNL Research
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A Framework for Coordinated Self-Assembly of Networked Microgrids Using Consensus Algorithms
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overlapping in microgrid control development and demonstration — LLNL contribution being de-centralized (cyber-secure)
control and UPRM contribution being demonstration / testing in microgrid testbed environment.
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North American Energy Resilience Model (NAERM)
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Activities at LLNL

U.S. Department of Energy
Microgrids R&D Program

Semi-Annual Meeting D %Eg;;?llg lﬁ\gE

August 29-30, 2023 @ Berkeley Lab
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Thank you!!l ... Questions???
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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States government. Neither the United
States government nor Lawrence Livermore National Security, LLC, nor any of their employees makes any warranty, expressed or
implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or
imply its endorsement, recommendation, or favoring by the United States government or Lawrence Livermore National Security, LLC.
The views and opinions of authors expressed herein do not necessarily state or reflect those of the United States government or
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product endorsement purposes.

This material is supported in part by the Department of Energy National Nuclear Security Administration through the Consortium of
Hybrid Resilient Energy Systems (CHRES) under Award Number DE-NA0003982. This work performed under the auspices of the U.S.
Department of Energy by Lawrence Livermore National Laboratory under Contract DE-AC52-07NA27344.




