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Virtual Meeting 101

A Please keep yourself muted during all presentations
A For any tech sessions chat Shemika Spencer or sspgihcer@naseo.org

A There will be time for Q&A after each presentation.
A Type any questions in the chat box or raise hand to be unmuted
A You can send a message to the entire group or privately message one person
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Keynote for Day 2. Key Relationshipsfor
AccessingBRICFundsfor Local Energy
Resllience

Katherine Fox, Assistant Administrator for Mitigation | August25, 2021



Energy Resilience and EmergencyManagement

Lifelines are critical servicesin communities. The goals and objectives of F E M Afiasegic Planpromote reducing
risk to lifelines to quickly stabilize a community after disaster by preventing cascadingimpacts.
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FEMAProvides Energy Resilience Opportunities for Local Communities

Disaster Cycle Grant Programs Annual Cycle Grant Programs

Public Assistance (PA) 406 Mitigation

F E M APGbdic Assistance(PA)Division supports
C 0 mmu n iretovegy §an major disasters by L
providing mitigation funding opportunities to restore
and strengthen public infrastructure. HMAworks to
enhance coordination with PA.

nd

Hazard Mitigation Grant Program(HMGP) i
Implements long-term hazard mitigation Mt
measuresatfter a major disaster

declaration

HMGPPostFire

Helps communities implement
hazard mitigation measuresafter
wildfire disasters

Flood Mitigation Assistance(FMA)
Reducesor eliminates the risk of repetitive
flood damage to buildings and structures
insured under the National Flood Insurance
Program (NFIP)

Building Resilient Infrastructure and
Communities (BRIC)

Supports the undertaking of new and
innovative infrastructure projects reducing
the risks faced from disasters and natural
hazards

Pre-Disaster Mitigation (PDM)

Replaced by BRICand funded pre-disaster
hazard mitigation activities awarded in
FY19and earlier

Federal Emergency ManagementAgency 9



Available Hazard Mitigation Grants

Hazard Mitigation Grant
Program (HMGP)

$3.46 billion

. Nearly
i $5 billion

Building Resilient

Infrastructure  and
Communities (BRIC) B tOwardS

$1 billion

Community
Resilience

Flood Mitigation Assistance
(FMA)

$160million : Federal Emergency ManagementAgency




BRICProgramPriorities

A Mitigate the risk to public infrastructure

Ve

>

Incentivize resilient investments in disadvantaged
communities, asreferenced in EO14008 (Tackling
the Climate Crisis at Home andAbroad)

>\

Mitigate risk to one or more community lifelines

>\

Incorporate nature-basedsolutions

>\

Enhanceclimate resilience andadaptation

>\

Incentivize the adoption and enforcement ofthe
latest published editions of building codes

BRICencourages mitigation projects that meet multiple
program priorities

Federal Emergency ManagementAgency




Fiscal Year (FY) 2020 BRICSubmissionsSummary

Total Subapplication Costs Top Five Project Typesby Federal ShareRequested:
M <$1Mm $5M - $50M B $100M-$200M [ No Submissions 1. Flood control ($1_3 bi||i0n)
I FROREEOOR pecn 2. Utlity and infrastructure protection ($771

million)
3. Saferoom/shelter ($184 million)
4. Retrofit ($176 million)
5. Mitigation reconstruction ($164 million)

Top Five Project Typesby Numberof
Subapplications:

1. Flood control (163)

2. Planupdate (127)

3. Utllity and infrastructure protection (120)

4. Engineering, environmental, feasibility and/or

Northern

American District of Mariana Virgin .
Alaska Samoa  Columbia Guam Hawaii Islands PuertoRico Islands Tribal . :
p ° 5 P e e Benefit-CostAnalysis(99)

o

Generator (72)

<VPART
Se——"{

%) FEMA
ﬁ,w: Federal Emergency ManagementAgency 12

7
el




Examplesof EnergyProjects Selected for BRIC

These are example projects that have been selected for further review for FY20BRICiunding. FEMASs currently
working with applicants to finalize all required reviews before making an award.

The Paskenta Project | TehamaCounty, Calif. SaintE | i z a Hospgitdt Gasnpusand DCEmergency
Benefits: Communications Microgrid Project | Washington, DC

: : Benefits:
Constructs a renewable energy microgrid to enetits

serve a cluster of buildings; New Greenway New hospital in planned community with new energy microgrid

corridor developed; beautifies community Will provide reliable accessto healthcare and emergency

Wil provide reliable powertothe Tr i b e 0 services
government office buildings where
emergency incidents are managed, afueling
station, a water treatment facility, housing
options, and a new community center

Will reduce greenhouse gasemissionsand aligns to climate,

energy, and sustainability goals

Federal Emergency ManagementAgency 13




BRICFunding Doubled for FY2021

$1 Billion
to support

community
resilience

Federal Emergency ManagementAgency 14



Wh a tConsingd New for BRICIn FY2021

Small Impoverished Community
= EconomicallyDisadvantage
Rural Community

Justice40 Initiative

Publicizes more Phased
Projects

Continues to incentivize the
adoption of building codes

Revisesthe population
Impacted, outreach activities,
and leveraging partners
qualitative criteria to emphasize
equity considerations

Doubles Capacity Building and
Direct Technical Assistance

Federal Emergency ManagementAgency

15



BRICProgramAssistance

National Panel
Review
Feedback

FEMAHQand
Regionsare
working hard to
provide technical
assistanceto
SLTTghrough a
number of
avenues:

Phased
Projects and
Capability and

Capacity
Building
Activities

Stakeholder
Feedback

Non-financial
Direct
Technical
Assistance

Planned FEMANebinars:\

A BRICNOFQpbreaking
down technical and
qualitative criteria)

A Topic-focused (equity,

nature-based

solutions, climate

change, partnerships)

A Office hours

Dedicated and
Stakeholder-
hosted
Webinars

BRIC

Program

Assistarce :
A Avoiding application

\ pitfalls

Program
Support
Materials and
Mitigation
Action Portfolio

Regional

Staffing

Federal Emergency ManagementAgency 16



2021 BRICand FMAProgramsWebinar Series

Date and Time Webinar Topic

August262-3:30 pm ET BRICand FMAFY 2021 NOFOWebinar #2

September 8 2-3:30 pm ET BRICFY2021NOFQOTechnical and Qualitative Criteria
September 132-3:30 pm ET  BRICand FMAFY2021 NOFQOTribal Webinar

September 232-3:30 pm ET  Severe Repetitive Loss/Repetitive Loss Mitigation Priorities
October 13 2-3:30pm ET Federal AgencyRoundtable

How to Register: Toregister for any of the webinar sessions,pleasevisit FEMA.gov/BRIGr our
registration page directly.

Federal Emergency ManagementAgency 17


https://fema.connectsolutions.com/admin/show-event-catalog?folder-id=202865375

Thankyoul!

FEMA




Electric CooperativPerspectives on Hazard
Mitigation and Resilience

Speakers:
Moderatorg Shelly Petersonlowa Economic Development Authority
Tim Marienay Chief Executive Officer, Prairie Energy
RayRhash Rate and Budget Analyst, Florida Keys Electric Cooperative
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FEMA,
lowa Homeland Security,
Stanley Consultants,
&
Prairie Energy
Cooperative

An lowa Perspective on Mitigation Projects
for Rural Cooperatives

Tim Marienau, CEO
A» - -
,@PrameEne_rgy

™
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FEMA

A Federal Emergency Management Agency (Department of Homeland Security)
A Washington D.C.
A 10 Regions across the UXansas City (Region VII)






IHSEMD

Alowa Department of Homeland Security & Emergency Management

A The structure of homeland security and emergency management in lowa begins with the governor
K2 K2fRa&a U0UKS NBaALRYaAoOAtAGe F2NILINRPGSOGAY3T L
homeland security advisor and the director of the lowa Department of Homeland Security and
Emergency Management (HSEMD). The HSEMD director serves as the state administrative agent for
grants administered by the federal government.

A lowa Homeland Security and Emergency Management is the coordinating body for homeland
security and emergency management activities across the state.

A Preparedness, RespongggcoveryPrevention, &litigation
A IHSEMD works with FEMA to manage & administer the Public Assistance program
A Public Assistance (disaster & mitigation)
A Tim - Disaster Project Specialist 2002014
A Cooperatives
A lowa State University
A University of Northern lowa



;e
Stanley Consultants Stanley Consultants

A Services provided to Prairie Energy:

A 3-5 Year Construction Work Plans
A Annual infrastructurdCapital) Projects
A USDA RUS Environmental and Financial (Loans).

A Cost of Service Studies

A HMGP Projects
A PECO identifies potential mitigation projects/measures for future resiliency
A Stanley Consultants conduct BCA analysis
A{OGFrytSes [/ 2yadzZ GFydasz LI {9a5 FyYR t9/h @g2NJ] 1



2020
2020
2019
2018
2018
2017
2016
2016
2015
2014
2014
2014
2013
2013
2013
2013
2011
2011
2011
2011
2010
2010
2010
2010
2009
2008
2008
2007
2007
2007

8/17/2020
3/23/2020
3/12/2019
9/12/2018
8/20/2018
8/27/2017
10/31/2016
9/29/2016
7/31/2015
8/5/2014
712412014
7/14/2014
7/31/2013
7/2/2013
5/31/2013
5/6/2013
8/30/2011
8/24/2011
6/27/2011
5/5/2011
7/29/2010
7/27/2010
3/2/2010
2/25/2010
8/13/2009
5/27/2008
1/4/2008
9/14/2007
5/25/2007
3/14/2007

lowa has experienced 44 presidentiadlgclared disasters
from 1990 to 2020, and 62 declarations total

DR4557, Severe Storms (Derecho)

DR4483, lowa Coronavirus (COVIB)

DR4421, Severe Storms & Flooding (Missouri River)

DR4392, Severe Storms & Tornadoes

DR4386, Severe Storms, Tornadoes, Stralgtg winds, and Flooding
DR4334, Severe Storms, Tornadoes, Straligtg winds, and Flooding
DR4289, Severe Storms and Flooding

DR4281, Severe Storms, Straigdimte winds, and Flooding

DR4234, Severe Storms, Tornadoes, Straligigt winds, and Flooding
DR4187, Severe Storms, Tornadoes, Straligtg winds, and Flooding
DR4184, Severe Storms, Tornadoes, Straligtg winds, and Flooding
DR4181, Severe Storms, Tornadoes, Straligtg winds, and Flooding
DR4135, Severe Storms, Tornadoes, and Flooding

DR4126, Severe Storms, Tornadoes, and Flooding

DR4119, Severe Storms, Straigime Winds, and Flooding

DR4114, Severe Winter Storm

DR4018, Severe Storms and Flooding

DR4016, Severe Storms, Straigltihe Winds and Flooding

DR1998, Flooding

DR1977, Severe Storms, Tornadoes and Strdighe Winds

DR1930, Severe Storms, Flooding and Tornadoes

DR1928, Severe Storms and Flooding

DR1880, Severe Winter Storms

DR1877, Severe Winter Storms and Snowstorm

DR1854, Severe Storm

DR1763, Severe Storms, Tornadoes and Flooding

DR1737, Severe Winter Storm

DR1727, Severe Storms and Flooding

DR1705, Severe Storms, Flooding and Tornadoes

DR1688, Severe Winter Storms

3,304,526

44,000,000

132,863,113
1,660,205
15,615,311
5,861,888
13,664,183
5,730,801
7,404,150
14,358,591
17,809,370
5,751,934
4,551,831
20,510,098
7,594,458
13,282,121
4,132,709
5,743,592
46,273,269
2,702,114
52,178,016
3,008,482
84,281,915
5,996,437
6,484,642
1,155,443,647
28,052,066
6,273,630
12,175,172
65,377,279

PP DDA DDPDPPRALDHHHPHP

Public Assistance from FEMA30 DR's in 14 years $1,792,085,550
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DR 4421 HMGP Project - March 2019 Disaster

PECO has a nstackedo 4421 HMGP applica
FEMA to approve that totals $1,725,550.00

U 7 - Three -Phase retrofit projects (16.95 miles) @ $1,660,550.00

U 371 Single Phase retrofit Projects (1.30 miles) @ $65,000.00
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2020 BRIC Application

PECO submitted other projects with IHSEMD for future mitigation IHSEMD
suggested we apply for funding in a new program with the Feds:

NBuill ding Resilient Infrastructure and Communi
communities, tribes and territories as they undertake hazard mitigation projects,

reducing the risks they face from disasters and natural hazards. BRIC is a new

FEMApre-di saster hazard mitigation programo

5 - Three Phase Projects 9.00 miles @ $733,500.00
1 - Two Phase Project 3.40 miles @ $207,400.00
23 - Single Phase Projects 17.35 miles @ $849,600.00

$1,790,500.00
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2020 BRIC Application

PECO submitted other projects with IHSEMD for future mitigation IHSEMD
suggested we apply for funding in a new program with the Feds:

ABuil ding Resilient I nfrastructure and Communi
communities, tribes and territories as they undertake hazard mitigation projects,

reducing the risks they face from disasters and natural hazards. BRIC is a new

FEMApre-di saster hazard mitigation progr amo

5 - Three Phase Projects 9.00 miles @ $733,500.00
1 - Two Phase Project 3.40 miles @ $207,400.00
23 - Single Phase Projects 17.35 miles @ $849,600.00

$1,790,500.00

DENIED JULY 2021




% Prairie Energy

Coopgmtilgre
DR 4557 HMGP Project - August 2020 Disaster

PECO submitted a new Notice of Interest (NOI) with IHSEMD for future
mitigation. IHSEMD accepted and PECO is eligible for $3 MM as of March
16, 2021.

AJdune 15, 2021 application deadline

ALooking at a lot of options:
A Substation Ties
A Retrofits / Reconductor
A Hardening the entire system
A Automated Switching - Entire System

APotential delays with RUS - new administration T new employees
(environmental reviews)



Prairie Energy
Cooperative

A Touchstone Energy” Cooperative 7(*\
==

Contact Information:

Tim Marienau, CEO
2099 Highway 3 WedtClarion, 1A 50525
Main Office: 515.532.280%Cell Phone:515.460.5955
tmarienau@prairieenergy.coop
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Ray Rhash, DBA, Planning, Rate, and Budget Analyst, FKEC




A FKEC®6s Mitigation Projects
A Overview of Costs

A Parting Suggestions for HMGP Success




FKEC0OS HMGP MI TI GATI ON PEF

Water Crossing Structure Cathodic Protection - Total Cost $10,500,000
FDEM/FEMA approved. Construction underway.

A The 114 water crossing transmission poles spanning six water crossings were

i nstalled 1 n the 19700s and since faced exposure
conditions created by subtropical waterborne effects of time, tide, and
wind.

A Concrete cracking, spalling, and corrosion of reinforced steel have taken
place in spite of annual scheduled maintenance.

AoLife Jacket Technologyé is the remedy and provid
along with zinc protection to reduce concrete spalling and lengthen the
life of the transmission water crossing structures.

" .




FKEC0OS HMGP MI TI GATI ON P

Self-Supporting Transmission Poles & Total Cost $6,000,000
FDEM/FEMA Approved. Phase 1 engineering underway.

A This project is slated to replace twenty guyed transmission

turn-pol e structures built 1 n the early 197
A The self-supporting pole design eliminates guy wires, guy
supports, and anchors in the ecologically sensitive shallow
vater habitats of the Florida Keys.




FKEC0OS HMGP MI TI GATI ON PF

Sea Oats Beach Relocate 37 Transmission Poles 0
Total Cost $6,500,000. FDEM/FEMA approved.
Waiting for contract.
A This project calls for the relocation of 37
transmission structures to the other side of U.S.
Highway One.
A Hurricane I rmads tidal surge
feet of erosion around these transmission poles.
Failure of one of these poles means a power
outage for 80 percent of the residents of the
eys and closure of U.S. Highway one,
Florida Keys to




FKEC0OS HMGP MI TI GA

Self-Supporting Distribution Poles & Total Cost $3,000,000 FDEM
Approved Awaiting FEMA Approval

A This project focuses on replacing 78 guyed poles on the
main distribution feeders of FK
supporting distribution poles.

A A self-supporting distribution pole is engineered to
withstand the strain of category five hurricane force winds

and reduce the impact to the environment by removing




OVERVIEW OF COSTS

The four HMGP projects total $26,000,000. However, with
HMGP funding picking up 75 percent of the costs and Keys

Energy Services paying its share FKECOs t ot
$3,251,250

Total Cost FEMA/HMGP Share @759kKeys Energy Services Share @56.5% Florida Keys Electric Share @ 43.5%"&"

ing Structure Cathodic Protectjon  $10,500,00 $7,875,000 $1,483,12% $1,141,87}
Pole $6,000,000 $4,500,000 $847,500) $652,50(
J0,000 $4,875,00<1) $918,12% $706,875

$750,00(
48,75 $3,251, 25




PARTING SUGGESTIONS FOR HMGP
SUCCESS

A Perform a self -assessment of your infrastructure to
determine vulnerabilities and potential weaknesses.

A Consider third -party support in application formulations,
submission, and management.




Key Relationships: Local Engagement and
Strategic Prioritization

Speakers:
Moderator¢ Megan LevyLocal Energy Programs Manad¥rsconsirOffice of Energy Innovation

SushmaVviasemore Deputy Assistant Secretary for Environment, State Energy Director, North
Carolina Department of Environment and Natural Resources

JalLeesdate, State Hazard Mitigation Officer, Maryland Emergency Management Agency

Dr. KatyaWowk, Director of Texa®neGulf Senior Associate for Strategic Planning & Policy, Harte
Research Institute for Gulf of Mexico Studies
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Energy System Planning and
Building Community Resilience in North Carolina

NASEO - FEMA BRIC Program Workshop
August 25, 2021

Sushma Masemore, P.E.

[ o

NORTH [INA ' N
Department of Environmental Quality




Frequency of BillionDollar Disaster Events in the U.S.

1980-2020 Year-to-Date United States Billion-Dollar Disaster Event Frequency (CPI-Adjusted)

B0z NC

8 2019

" / B o016 NC
12

16

B 2011
NC
yd / ® 2017 NC
B 2020 NC

8 Average

Number of Events

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Statistics valid as of October 7, 2020.
Source: National Oceanic and Atmospheric Administration,

Animals Contacting Wires 12* https://www.ncdc.noaa.gov/billions/
Weather —
Related "
67" @
Maintenance (prearranged) 5*
\\ Auto Accidents 4*

\_Human Error 1*

Carolinads Grid Disturbance types
Source: Advanced Energy



https://www.ncdc.noaa.gov/billions/

North Carolina Billion -Dollar Disaster Events

North Carolina Billion-Dollar Disaster Events 1980-2020 (CPl-Adjusted)

B Drought Count B Flooding Count B Freeze Count B Severe Storm Count Tropical Cyclone Count
B wildfire Count B Winter Storm Count B All Disasters Cost M 5-Year Avg Costs
-$50 Hurricane Matthew
5 - . .
Hurricanes Michael

and Florence (2018

Hurricane
Dorian (2019)

suolj|ig 41150

Number of Events

42




ReBUILD {{[¥

Widespread impacts: Matthew, Michael,

Florence
S L/ TR,

1

Matthew Only
Florence Only Total Counties Under

. Presidential Disaster
Michael Only Declaration:
Michael/Florence Hurricane Matthew: 50

Hurricane Florence: 52

Matthew/FIorence Tropical Storm Michael: 21
Matthew/Michael/Florence 77 of 100 Counties impacted

between 2016-2018




Hurricane Florence Impacts

Transmission Summary

DEP System Outage Information Lines Substations | Wholesale PODs
Peak Storm (183)

$17 bllllon 51 counties B\ A Dlstrlbutlon Summary
2 . : FEMA declared for Individual and/or - e
§ In estimated damages statewide Public ASEISRnce restored . e

venis u ages
NC 22,604 1,643,762
SC 3,806 177,984
Total 26,410 1,821,746
F \ 8 4 DEC 5,569 387,791
A~ ' ; B = e DEP 21,878 1,448,718
a ' Total 27 447 1,836,509

5,000+ people rescued S8 21,272 people sheltered _ =
v v g on night of Sept. 15 ! A Florence was the largest mobilization in Duke Energy

storm history.

A Flooding and wind damage were unprecedented than
any storm to hit Duke Energy.

A 9 Duke substations flooded.
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North Carolina
Climate Science Report

NC Climate Science Report
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https://ncics.org/programs/nccsr/
https://statesummaries.ncics.org/

North Carolina Resilience Plan

. , ‘—
North Carolina

Climate Risk Assessment
and Resilience Plan

Impacts, Vulnerability, Risks, and Preliminary Actions

A Comprehensive Strategy for Reducing North Carolina’s
Vulnerability to Climate Change

June 2020

Executive Summary
1. Key Findings and Recommendations
2. Resilience Plan Development Process
3. NC Climate Science Report Summary

4. Climate and Environmental Justice

5. Vulnerability, Risk, and Potential Options for Addressing
Climate-Related Hazards

Agriculture Coastal Commerce Cultural Ecosyst:

and Forestry Resources and Resources Buildings, and
-~ Business . Support
L& 7 A
Health and Public Transportation Water and Energy
Human Safety Land

v % 88 F O

6. Nature-Based Solutions to Resilience

Sector Strategy
Developers: 200+

Community Workshops
Participants: 300+

NWL Stakeholders:
100+



AA resilient North Carolina is a state where our
communities, economies, and ecosystems are better
able to rebound, positively adapt to, and thrive amid
changing conditions and challenges, including disasters
and climate change; to maintain and improve quality of
life, healthy growth, and durable systems; and to
conserve resources for present and future generations.




Why does climate change impact some more than others?

Inequity in climate vulnerability and resilience

L B ad

Social vulnerability Unequal exposure to Infrastructure and Inequalities in
climate hazards housing disparities resilience policy and
programming

Recommendations for:

Cabinet State Community

Research

agencies [ government voice

Rebuild NC is a program of the North Carolina Office of Recovery and Resiliency.




Hazards Affecting the Energy System

Non-Climate Climate Stressors : .
StreSSO rs (Projected by the end of this century under both the lower and PO | I Cy on ReSI | Ien Cy
higher emissions scenarios)
@ [ Population Growth ] virtually Certain Jery Likely o Likely A No uniform methodology or best practice
continue to rise Index Values will precipitation will
increase increase . . .
F q A No state utilizes a resilience metric in regulated

[ Aging Infrastructure ] Q @@ . utility planning processes such as IRP, IDP, ISOP

227 _
A NARUC Report found that in regulatory

r )
| Socioeconomic disparity | . . . proceedings resilience values for DERs have only
Hurricane Severe droughts Increase in : : P :
intensity will will become more precipitation will been used qualltatlvely for deC|S|0n maklng
increase intense lead to an
AN ( R ) increase in inland
L Physical Attacks, Cyber e flooding
\ v Security, and other <o
manmade disasters
- J O
il ~
N> Rura'-urban D "”de Virtually Certain= 99-100% probability of outcome
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Source: North Carolina Climate Science Report, https://ncics.org/ncesr
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But Electric Power Can’t Be Considered in
Isolation...

* Electric power is
foundational to so many of
the services that a
community requires

* Resilience thus requires
looking beyond simply the
grid, but what the grid
enables

* Utilities and
communities/governments
may see resilience
differently

Telecommunications
dueuly B yueg

UNC CHARLOITTE

EPIC




Security

Food, Water,
Shelter

Health and
Medical

i

Energy
(Power & Fuel)

(eg)

Communications

N
(2™

ol
“nl

Transportation

N

6

Hazardous
Materials

-
H

Law
Enforcement "
Security / Food Medical Care Power (Grid) Infrastructure Highway/Roadway Facilities
- —
= -
o m () o8 €&
L .
Teig o o0
0 HAZMAT,
Alerts, Pollutants,
Fire Services Water Patient Movement Fuel Warnings, and Mass Transit Contaminants
Messages

=

Railway

Search and
Rescue

=

Government
Services

L4

Community Safety

Agriculture

ch

Public Health

Fatality
Management

@

Medical
Supply Chain

911

911 and Dispatch

1

Community Lifelines

FEMA




Example Metric: SAIDI

System Average Interruption Duration Index (SAIDI)

Total Customer Outage Duration
Total Number of Customers

SAIDI =

DE Carolinas SAIDI

220.00

200.00 Without
v Jurisdiction Date Range MEDs With MEDs
9 15000 sAlFl_| saipi | saiFi | saiDi
3 South Carolina Duke 12 Months Ending 1.23 241 1.77 654
C 16000 Energy Carolinas 3/31/19
- : South Carolina Duke 12 Months Ending 1.30 143 241 1,479
E Energy Progress 3/31/19
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How Do We Define Resilience?

Customers without Power

!

Robustness

Improved
Response Time

Outage Duration (Days)

17.5 N 0.16
/// \\ 0.14
* Case 1: Loss of > 4 1k
generation / f \ o102
transmission £ /" \ it
* Case 2: Outages N e o
IaSting < 24 hours’ 0.0 :'7?{/5.0 -2.5 0.0 25 5.0 \\;.;1 10.0 12.5 000
some damage to : (smm)
distribution systems "\“day
¢ Cas.e 3: OUtageS Storm (Year) | Date
Iastmg > 24 hours , Hurricane Irene August2011 415 hours
2014 Ice Storm February 2014 21.5 hours
heavy da mage to Hurricane Michael October 2016 14 hours

distribution systems

Hurricane Florence

September 2018 381 hours
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