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To accelerate the transformation

M iSSi o n to a carbon-free energy system

through actionable solutions

A carbon-free energy system that

ViSiOn is safe, affordable, reliable,

resilient and equitable




Microgrids

Economic Viability

A solution to provide win-win customer and grid benefits through utility
investments and public-private partnerships.

Sustainability

A mechanism to drive carbon-free resources onto the grid.

Resilience

An emergency preparedness and energy assurance mitigation measure for
critical infrastructure and services.
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Objective :

Microgrids as an economic, sustainable, and resilience solution

- Identify areas of the state and specific sites
where WVOE can facilitate the deployment of
m icrogrids and Other Solutions for resi”en ce U.S. 2021 Billion-Dollar Weather and Climate Disasters

Drought/Heat Wave Flooding ¢3Hal @ Hurricane Tornado Outbreak GSevere Weather OWildﬁre Winter Storm/Cold Wave
[ ] L) O @
. . .
« Understand how natural hazard risks, critical \ L,
~ ecember

infrastructure, disadvantaged communities Niee
\\\;ﬂ

and community interest align with utility R @@@ﬁ » Gt
operations and planning to establish tiers of ) | o oé—”éﬂ@éﬁ%ﬁ%’é“‘*
resilience need and microgrid suitability 7
across the state QQ AR PN
« Engage with key stakeholders to collect
relevant datasets and input to conduct a @ i woewee’ e S
. . . . re WD) NG s i v st s s et -

comprehensive microgrid suitability and | | | .

. Source: U.S. National Oceanic and Atmospheric Administration, Billion-Dollar Weather and
economic assessmen t Climate Disasters (2022)

« Align with the White House’s Justice40
Initiative, FEMA BRIC program, IlJA, and other
federal and state funding opportunities for
enhanced grid and community resilience

llar weather and climate disasters that impacted the United States in 2021
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Landscape Review

Data Collection - Overview

Analysisin this study was developed based on data collected by SEPA in three following:

Critical Infrastructure Energy Equity and . :
and Natural Hazard Environmental Uhhtg) Plantr_nng and
Risks Justice perations
* Critical Facility * Population Density o Utility-Defined
Types & Urban Areas Essential
» Natural Hazard  ARC Defined At- Customers
Risks Risk and e Distribution System
» Designated Distressed Areas Reliability
Emergency  Justice40, US * Historical
Shelters DOE/DOT Defined Transmission

DACs System Outages
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Landscape Review

Data Collection —Critical Infrastructure and Natural Hazard Risk

Alliance EN
All-Critical Infrastructure Locati
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Germant
W
Portsmouth
Dale Cit:
Harrisonburg
Fredericksburg
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Charlottesville
Education Facilities Water and Grocery Stores
Wastewater
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Law Enforcement Gas Stations
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Other Healthcare
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N dih and Places of " v
Worshi i-li Hospitals West Virginia
? - ? -] Outline
F.. Emergency . Convenience
Services L Stores
S Reajioke VGIN, Esri, HERE, Garmin, FAG, NOAA, USGS, EPA, NPS




Landscape Review

Data Collection

Natural Hazard Risk Data Energy Equity and Environmental Justice Data

Combined Annualized Frequency of Natural Hazards ... ARC At-Risk and Distressed Area

o Marion
| Altoona Altoona
“r‘! Pittsburgh well Pittsburgh

Natural Hazards

Lower AFREQ
Medium AFREQ
Higher AFREQ

Layer

Source: Smart Electric Power Alliance (2022) based on data Source: Smart Electric Power Alliance (2022) based on data
from FEMA's National Hazard Index, NOAA's NCEI| Storm provided by the Appalachian Regional Commission (2022).
Events Database, WV GIS Technical Center, WV Division of

Forestry, and National Inventory of Dams (2022).
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Utility Planning and Operations Data

Pittsburgh

Charleston_

Source: Smart Electric Power Alliance (2022)
based on data from West Virginia Public Service
Commission,

(2019, 2020)
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Mapping by Census Tract

WV Resilience Needs Analysis by Census Tract
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Site Selection Methodology £iE51 smart Electric
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Determining suitable sites and communities that would benefit from microgrids

Critical Facilities in West Virginia State Census Tracts in West Virginia

1. Conduct pre-screening for all critical facilities — v NN 5 r
¢ o b——o

ml 2220 es ?

2. Assign critical infrastructure and natural hazard risks [T El Q
scoring for each critical facility and census tract. (lﬁh %% ‘o I
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3.  Assign energy equity and environmental justice scoring

for each critical facility and census tract. GIS Microgrid Suitability
y
4.  Assign utility planning and operations scoring for each « 4 Critea )
.y . \\\\ e Infrastructure and 2
critical facility and census tract. SR Y R
5.  Select the highest scoring critical facility for potential ity v an
microgrid deployment (site-specific, BTM / FTM, joint y
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Microgrid Design and Analysis

lllustrative Comparative Analysis of Conceptual Microgrid Scenarios

ngh Renewable MG Mid Renewable MG Low Renewable MG
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* Emissions Reduction: High * Emissions Reduction: Medium + Emissions Reduction: Low
* Projected Cost: High * Projected Cost: Medium * Projected Cost: Low
* Renewable Islanding: 2 Days * Renewable Islanding: 1 Day * Renewable Islanding: 6 hrs
» Generator Support: nfa * Generator Support: 365 days + Generator Support: 365 days
(=) Emissions reduction potential (3 == Economics cost, $ ( 1y Carbon-free islanding duration |{1)|Fossil fuel islanding duration

Based on load and solar analysis, microgrid scenarios of solar PV, battery energy storage, and standby generation were developed. The high renewable scenario
includes only solar PV generation and a battery energy storage system (BESS), which is able to provide 48 hours of renewable islanding capability albeit at a higher
cost. The mid- and low- renewable scenarios offer less costly microgrid designs that propose smaller solar PV and BESS components that are able to provide reduced
renewable islanding capabilities that are offset by natural gas standby generators to provide indefinite islanding capabilities.
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Assessing Energy Resilience
Opportunities in West Virginia

Detailed analysis of identifying resilience needs by census tract to

prioritize resilience investments
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Draft
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Prioritize Microgrid Locations S e s
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Key Takeaways

Lessons learned to consider

« Customersneedto first understand resilience isa grid issue that can be solved in many
different types of ways. It isimportant to consider microgrids as one solution of many to be
explored.

« Evaluating microgrids by looking at the problemsthey are tryingto solve and the servicesthey
can provide isa key step to build an understanding of where microgrids can provide the most
resilience value in West Virginia

« Utilizingthis study to facilitate early and often coordination between utilities, local and state
governments and other stakeholdersin West Virginia, who each have specific roles and
responsibilities can support utility operations and planning of the electric system and
emergency preparedness planning

* ldentifying potential microgrid sites for community resilience in West Virginia requires a
combination of inventorying critical infrastructure facilities, defining areas of natural hazard,
system and social vulnerabilities, and evaluating load profiles and microgrid scenarios

« While this study focuses on microgrids as a community resilience solution,the mapping tools
and datasets compiled as a part of this project can be leveraged for energy and community
resilience planning across the state
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Next Steps

Leveraging results for ongoing and future initiatives
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State Energy Office

Utilities

Emergency Management

Leverage additional technical feasibility
studies developed by SEPA to conduct
more detailed benefit-cost analysis on a
site-by-site basis to account for actual
rates, energy consumption trends, and
site feasibility.

Integrate results and analysisin this study
with distribution and integrated resource
planning teams to identify win-win
microgrid projects as non-wires solutions
within the community.

Pursue FEMA BRIC applications to conduct
site-specific feasibility studies and build
microgrids prioritized in this study with
key stakeholders from West Virginia
Emergency Management Division and
FEMA.

Build partnerships at identified microgrid

locations and census tracts with resilience
needs to implement projects and to apply

for funding opportunities.

Leverage prioritized list of potential
microgrid projectsto pursue resilience as
a service program offerings.

Update state security and energy
assurance planning to include microgrids
asone solution set.

Leverage additional technical feasibility
studies developed by SEPA to conduct
more detailed benefit-cost analysis on a
site-by-site basis to account for actual
rates, energy consumption trends, and
site feasibility.

Leveraged prioritized list of potential
microgrid projectsto pursue DER program
offerings for critical customers and within
communities of resilience need.

Update hazard mitigation planning to
include microgrids for resilience strategies
and census tract resilience needs outlined
in thisreport.

Pursue IIJA state formula funding to
conduct additional technical assistance
and stakeholder engagement at specific
sites or within specificcommunities.

Pursue potential microgrid projects and
associated funding applied towards
projects located on or near-by mine lands

21|
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ENERGY Questions?

Mac Keller

Senior Analyst, Research & Industry
Strategy

Smart Electric Power Alliance
mkeller @sepapower.org
202-559-2030
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