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Mission and Vision

To accelerat e t he t ransform at ion 
t o a carbon-f ree energy syst em  
t hrough act ionable solut ionsMission

A carbon-f ree energy syst em  t hat  
is safe, af fordable, reliable, 
resil ient  and equit ableVision
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Microgrids
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Economic Viability
A solut ion t o provide w in-w in cust om er  and gr id benef it s t hrough ut i l i t y 
invest m ent s and public-pr ivat e par t nerships.

Sustainability
A m echanism  t o dr ive carbon-f ree resources ont o t he gr id.  

Resilience
An em ergency preparedness and energy assurance m it igat ion m easure for  
cr it ical inf rast ruct ure and services.  



Microgr ids for  
Resil ience St udy 
Overview
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Objective
Microgrids as an economic, sustainable, and resilience solution

• Ident ify areas of  t he st at e and specif ic sit es 
where WVOE can facil i t at e t he deploym ent  of  
m icrogr ids and ot her  solut ions for  resil ience

• Underst and how nat ural hazard r isks, cr it ical 
inf rast ruct ure, disadvant aged com m unit ies 
and com m unit y int erest  al ign w it h ut i l i t y 
operat ions and planning t o est ablish t iers of  
resil ience need and m icrogr id suit abil i t y 
across t he st at e

• Engage w it h key st akeholders t o collect  
relevant  dat aset s and input  t o conduct  a 
com prehensive m icrogr id suit abil i t y and 
econom ic assessm ent

• Align w it h t he Whit e House’s Just ice40 
In it iat ive, FEMA BRIC program , IIJA, and ot her  
federal and st at e funding oppor t unit ies for  
enhanced gr id and com m unit y resil ience

Source: U.S. National Oceanic and Atmospheric Administration, Billion-Dollar Weather and 
Climate Disasters (2022)
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Landscape Review
Data Collection - Overview

Analysis in t h is st udy was developed based on dat a collect ed by SEPA in t hree fol low ing:

Critical Infrastructure 
and Natural Hazard 

Risks

• Critical Facility 
Types

• Natural Hazard 
Risks

• Designated 
Emergency 
Shelters

Energy Equity and 
Environmental 

Justice

• Population Density 
& Urban Areas

• ARC Defined At-
Risk and 
Distressed Areas

• Justice40, US 
DOE/DOT Defined 
DACs

Utility Planning and 
Operations

• Utility-Defined 
Essential 
Customers

• Distribution System 
Reliability

• Historical 
Transmission 
System Outages



1010

Landscape Review
Data Collection – Crit ical Infrastructure and Natural Hazard Risk
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Landscape Review
Data Collection

Source: Smart Electric Power Alliance (2022) based on data 
from FEMA's National Hazard Index, NOAA's NCEI Storm 
Events Database, WV GIS Technical Center, WV Division of 
Forestry, and National Inventory of Dams (2022).

Source: Smart Electric Power Alliance (2022) based on data 
provided by the Appalachian Regional Commission (2022).

Source: Smart Electric Power Alliance (2022) 
based on data from West Virginia Public Service 
Commission, Electric Distribution Utility Annual 
Reliability Reports (2019, 2020)

Natural Hazard Risk Data Energy Equity and Environmental Justice Data Utility Planning and Operations Data

https://psc.ky.gov/Case/ViewCaseFilings/2011-00450/Post
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GIS Microgrid Suitability and Resilience Needs 
Mapping by Census Tract



GIS Microgr id
Suit abil i t y
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Site Selection Methodology
Det erm ining suit able sit es and com m unit ies t hat  would benef it  f rom  m icrogr ids

1. Conduct pre-screening for all critical facilities

2. Assign critical infrastructure and natural hazard risks 
scoring for each critical facility and census tract.

3. Assign energy equity and environmental justice scoring 
for each critical facility and census tract.

4. Assign utility planning and operations scoring for each 
critical facility and census tract.

5. Select the highest scoring critical facility for potential 
microgrid deployment (site-specific, BTM / FTM, joint 
investment, grid-scale, battery demonstration)

6. Select the highest scoring census tract for potential 
resilience projects



Microgr id
Deploym ent  
St rat egy
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Microgrid Design and Analysis
Il lust rat ive Com parat ive Analysis of  Concept ual Microgr id Scenar ios

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.



GIS St oryMap
and Toolk it s
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Priorit ize Microgrid Locations
Snapshot  f rom  SEPA's WV GIS Resilience Needs Map

https://storymaps.arcgis.com/collections/575f313f08f847e4bab271953947d212?item=6


Conclusion
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Key Takeaways
Lessons learned t o consider

• Cust om ers need t o f ir st  underst and resil ience is a gr id issue t hat  can be solved in m any 
dif ferent  t ypes of  ways.  It  is im por t ant  t o consider  m icrogr ids as one solut ion of  m any t o be 
explored.

• Evaluat ing m icrogr ids by look ing at  t he problem s t hey are t rying t o solve and t he services t hey 
can provide is a key st ep t o build an underst anding of  where m icrogr ids can provide t he m ost  
resil ience value in West  Virgin ia

• Ut i l izing t h is st udy t o facil i t at e ear ly and of t en coordinat ion bet ween ut i l i t ies, local and st at e 
governm ent s and ot her  st akeholders in West  Virgin ia, who each have specif ic roles and 
responsibi l i t ies can suppor t  ut i l i t y operat ions and planning of  t he elect r ic syst em  and 
em ergency preparedness planning

• Ident ifying pot ent ial m icrogr id sit es for  com m unit y resil ience in West  Virgin ia requires a 
com binat ion of  invent orying cr it ical inf rast ruct ure facil i t ies, def in ing areas of  nat ural hazard, 
syst em  and social vulnerabil i t ies, and evaluat ing load prof i les and m icrogr id scenar ios

• While t h is st udy focuses on m icrogr ids as a com m unit y resil ience solut ion, t he m apping t ools 
and dat aset s com piled as a par t  of  t h is project  can be leveraged for  energy and com m unit y 
resil ience planning across t he st at e
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Next Steps
Leveraging result s for  ongoing and fut ure in it iat ives

St at e Energy Off ice Ut i l i t ies Em ergency Managem ent
Leverage addit ional t echnical feasibil i t y 
st udies developed by SEPA t o conduct  
m ore det ailed benef it -cost  analysis on a 
sit e-by-sit e basis t o account  for  act ual 
rat es, energy consum pt ion t rends, and 
sit e feasibil i t y.

Int egrat e result s and analysis in t h is st udy 
w it h dist r ibut ion and int egrat ed resource 
planning t eam s t o ident ify w in-w in 
m icrogr id project s as non-w ires solut ions 
w it h in t he com m unit y.

Pursue FEMA BRIC applicat ions t o conduct  
sit e-specif ic feasibil i t y st udies and build 
m icrogr ids pr ior it ized in t h is st udy w it h 
key st akeholders f rom  West  Virgin ia 
Em ergency Managem ent  Division and 
FEMA.

Build par t nerships at  ident if ied m icrogr id
locat ions and census t ract s w it h resil ience 
needs t o im plem ent  project s and t o apply 
for  funding oppor t unit ies.

Leverage pr ior it ized l ist  of  pot ent ial 
m icrogr id project s t o pursue resil ience as 
a service program  of fer ings.

Updat e st at e secur it y and energy 
assurance planning t o include m icrogr ids
as one solut ion set .

Leverage addit ional t echnical feasibil i t y 
st udies developed by SEPA t o conduct  
m ore det ailed benef it -cost  analysis on a 
sit e-by-sit e basis t o account  for  act ual 
rat es, energy consum pt ion t rends, and 
sit e feasibil i t y.

Leveraged pr ior it ized l ist  of  pot ent ial 
m icrogr id project s t o pursue DER program  
of fer ings for  cr it ical cust om ers and w it h in 
com m unit ies of  resil ience need.

Updat e hazard m it igat ion planning t o 
include m icrogr ids for  resil ience st rat egies 
and census t ract  resil ience needs out l ined 
in t h is repor t .

Pursue IIJA st at e form ula funding t o 
conduct  addit ional t echnical assist ance 
and st akeholder  engagem ent  at  specif ic 
sit es or  w it h in specif ic com m unit ies.

Pursue pot ent ial m icrogr id project s and 
associat ed funding applied t owards 
project s locat ed on or  near -by m ine lands 



Mac Keller
Senior  Analyst , Research & Indust ry 

St rat egy
Sm ar t  Elect r ic Power  All iance
m keller@sepapower .org 
202-559-2030

Quest ions?
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