@CleuninergyGroup

Resilient Power for North Carolina:
Solar+Storage Efforts in the Wake of

Hurricane Helene

June 25, 2025

Wwww.cleanegroup.org



Webinar Logistics

All attendees are in “listen only” mode - your webcam and microphone are disabled.
The Chat function is also disabled.

Submit questions and comments via the Q&A panel

A

Automated captions are available

Show captions

Speaker bios will be made available in the Chat

This webinar is being recorded. \We will email you a webinar recording within 48 hours. This
webinar will be posted on CEG's website at www.cleanegroup.org/webinars

Thank you for attending this webinar! We encourage you to provide feedback in the
post-webinar survey or via email.


http://www.cleanegroup.org/webinars

o CleanEnergyGroup

Affordable, reliable, clean energy for all.
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Resilient Power
Project

Building the foundation for energy
resilient communities.
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CleanEnergyGroup
TECHNICAL ASSISTANCE FUND

roviding Support to Build Local Resilience

Commuliay Resiliency Hub
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The Resilient Power Project Impact: 2013 - 2024

$2 million in 200 Community 380 Community
Grants Awarded Service Partners Facilities
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Building community-based capacity for i ‘
more energy resilient communities. | ® i e
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Photo Credit: Queen Shabazz, United Parents Against Lead (UPAL)
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Webinar Speakers

Resilient Power for North Carolina:
Solar+Storage Efforts in the Wake of Hurricane Helene

Jason Handley Matt Abele Aubry Larson Nate Heegaard Olivia Tym
Duke Energy NC Sustainable Footprint Project Footprint Project  Clean Energy Group
Energy Association (Moderator)
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Upcoming Webinars

Solar+Battery Storage Fire Safety Part 2: Utility-Scale Projects and EVs (July 8)

Community Storage: SMUD's Energy StorageShares Program (July 17)

Read more and register at www.cleanegroup.org/webinars

@CleuninergyGroup

www.cleanegroup.org | info@cleanegroup.org
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Duke Energy - One of the largest energy holding
companies in the U.S.

About Duke Energy Duke Energy Electric & Natural Gas Service Territories
(including Regulated Renewable & Storage Facilities)

® 150+ years of service e\
B ] [ “ - \%\
& { ) S
* 8.6 million retail electric o\
customers in 6 states N
Carolinas o Midwest Florida
* 1.7 million natural gas T e s .
customers in 5 states ket
Regulated Renewable and Storage Facilities Piedmont Natural Gas Territori eS
Solar Power Facility e 4
. aﬁlda;réoitsolrri%?mn‘ Solar Power Facility PRS0 TR f—/}_ﬂf‘f‘
¢ Over 265000 employeeS : ﬁ::jt:rnlflgrtwus[tfsstf;nc‘iHBte:’ttery Storage Facility “; J("" i e e’ | b1
SRR - ey
Carolinas/Tennessee \\K ‘ 3 4
® Own and operate assets that g
.

generate 55 GW o
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Overview

Community Microgrid: Hot Springs, NC (2023)
Site Specs:

= Power Capacity: 4.4MW

= Energy Capacity: 4.4MWh

= PV Capacity: 2MWac

Use Cases:
= |slanding Reliability

= Energy Arbitrage

NC Public Utilities Commission approved a Certificate
for Public Convenance and Necessity (CPCN) in 2019

Status:
= 7.31.2022 - Grid Parallel Commercial Operation

= 1.17.2023 - Islanding Commercial Operation

d~ DUKE
&’ ENERGY.



Hot Springs Microgrid

Town of Hot Springs ~10mi from
Marshall Substation

Fed by Radial Line

= No alternate source to town

Outages take extended duration to

locate, repair, and restore
= Steep Terrain
= Remote
= [imited Access

d~ DUKE
&’ ENERGY.



Hot Springs Microgrid

= PCC - Point of Common Coupling

= DER ON/OFF Grid
= Load Segment 1

= [ID - Intentional Islanding Device
= SW1 Recloser — Load Segment 2
= SW2 Recloser — Load Segment 3

d~ DUKE
&’ ENERGY.



Hot Springs Helene Impacts
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Marshall Substation Helene Impacts
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Hot Springs Outage

Outage for the town started on Friday 9/27 at 11:21 AM

= Duke Energy’s Distribution Control Center opened the Marshall substation breaker due to safety
reasons (flooding) in Hot Springs

= Hot Springs experienced catastrophic flooding from both the French Broad River and Spring Creek
severing access to the microgrid site

= Due to flooding and concerns about the stability of the bridge to Hot Springs over the French
Broad River, microgrid damage assessment and restoration could not start until Monday 9/30

=

Working with the mayor and DOT our crews received permission to cross
the bridge and started restoration of the microgrid at 3 PM on Monday 9/30

The microgrid was ready to support load at 7 PM on Tuesday 10/1

Coordination with the town and Duke Energy Distribution repair crews
allowed the microgrid to pick up load at 10:30 AM on Wednesday 10/2

d~ DUKE
&’ ENERGY.



Hot Springs Outage

The Hot Springs microgrid has been restored in a limited capacity and is powering the town as
Duke Energy continues to make repairs.

p Here’s what to expect:

= Messaging to the P

town was a key part e The microgrid was originally designed to support the town for 4-6 hours at a time, using

of the restoration solar and battery resources.

e To maximize power availability, Duke Energy will need to implement nightly load
management at midnight.

e Some areas will experience temporary outages overnight, but power is expected to be

" Sent to the town restored in the morning hours as the sun rises and solar resources begin to produce
mayor and posted power.

on the town’s e To optimize continuous power delivery, customers in Hot Springs should conserve power.

Facebook page

We are working diligently to ensure consistent power for the community, and we greatly
appreciate your understanding and cooperation during this time.

d~ DUKE
&’ ENERGY.




Hot Springs Microgrid

PRRSISERIE0" 1o gmgrer (1RWaS3)
» _R_ULE ENGINE = 22.5 kV
Initializing 60.0 Hz
State In-Transition: Yes
SW1 Reclo
Grid Connected: No 0.0 w “1552:“
E 5S Discharge Limit: 0.0wW =)
ESS Charge Limit: -1.3 MW PCﬁR‘TFE:;!;H
ESS @ Max Limit: 0.0 VAr AR 38.0 kW
Site Meter River Rud.
EFP 1. 16.0 k
o B41.0 kW 16.0 kVAAr = 891.0 kW
ite Breaker
EPPBreaker A -
0.0W 0.0 VAr Ar
RTAC 0.0w 0.0 VAr Ar Mete
HzDr- 0.0 w PMeter i g
PLS: 0.0OW Load:: D.OW BPPTranswitcher EP 46.0 KW
B841.0 KW -12.0 kVARAr
16.0 kVAATr PV Breaker
O O Ground Breaker -
Aux Meter PV Transwitcher
13.0 kW
-43.0 kVAMATr
PV GEMS PMax
1.8 MW @ P
R Load PV Max Allowsd 4
PCS1 100.0% E% 0 Wim#
13.0 KW m —
-43.0 KVARAr - 46.0 kW
-12.0 kVAAr

Container 1

ESS1
409.0 kW
59.0 kVAAr

33.6%

Contamer 2

ESS 2

410.0 kW

39.0 KVAAT
32.6%
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SW2 Recloser
[217B01)

T04.0 kW
Hwry 23

LEGEND
De-Energized
Energized
Unknown
Breaker Closed
Breaker Open
Power Meter
Voltage Meter
Transformer
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Hot Springs Microgrid
Microgrid utilized to serve the area with battery and solar _mm
13.5 6 12

assets from 10/2 through 10/8 when the mobile substation oot
was energized at Marshall

3-Oct 24 12 11
Average load of town varies between 600kW to 1MW poet ) . )
depending on the time of year
= PCC Recloser o - ! b
= Closed on 10/2 at 10:30 AM s 24 24 155
= Opened 10/8 at 10:00 AM — restored to grid power 7-Oct 24 24 17
= Supported the downtown area and other critical services 8.0t 10 10 .
= Fire Station, Gas Station, Dollar General, Smoky Mountain Diner e e
= Switch 1 & Switch 2 Total Hours on MG 143.5 93 74.5
= Load managed to ensure downtown area of Hot Springs could |v(|)/c°3 °2$}??§§8r§ﬁed1%¥8 100% - 0,
continue to stay energized ( 10 AM) ' ’ ° ’
= Poor solar day on Friday October 4th — heavy cloud cover and % of Total Outage Length
rain in area (9/27 11:21 AM - 10/8 10 55% 35% 28%
AM)

d~ DUKE
&’ ENERGY.



Key Takeaways

Switching Plans are critical

= Automation is ideal but always need a backup for automation failures or safety power shutoffs
similar to Helene response

=

Different preparation approach for known storms
= Self-Island in preparation of a larger outage on the grid

Design Improvements

= Considering an alternative for communication backhaul for critical systems
= |mplementing a design enhancement for our UPS systems
= Alternate power supply to our PCC Recloser

Alternative means to charge BESS
= PV was critical to Helene response, but it is also a variable/unpredictable source of generation

Overbuild provided additional capability for our Microgrid

= Qverbuild allowed us to operate for an extended duration. Degradation and load growth
(potentially) could impact our duration of support for future events

d~ DUKE
&’ ENERGY.



Key Takeaways (cont.)

@ = Training and understanding of values available in our control system

= Multiple points for DC & AC Energy. Need to understand the accuracy and calculation of these
values to assist with predicting load support durations.

* Improve controls of our PV and BESS assets
= Automate the response of our PV system when reaching high SOC levels

STATUS

AC Real Power -14.000 kW

AC Reactive Power 0.000 VAr

AC Apparent Power 14.000 kVA
Effective SOC 81.5%

SOH 100.0%

;le:cj:d Dischargeable DC 3180 MWh

DC Wh Capacity 7.669 MWh

More Detailed Status >

d~ DUKE
&’ ENERGY.



Key Takeaways (cont.)

Inverter only based resources are real; but extremely complex to build
and operate

=

Microgrids are a good non-traditional solution (NTS) option for socially
vulnerable areas

Community microgrids can provide all customers benefits
= Solar generation provides added capacity back into the grid

= Energy arbitrage
= Charge BESS with solar
= Discharge as needed to offset peaks

Don’t overlook the ongoing Operations & Maintenance costs

Need an industry accepted hard dollar value for resiliency

d~ DUKE
&’ ENERGY.
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Qur Mission

Truck Rental

ey
GoPenske.com
1-800-GO-PENSKE
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Impact to Date

25+ disaster missions

250+ kW of mobile solar

700+ kWh of mobile battery storage

50,000+ people supported
with emergency,
sustainable energy access

COVID-19 Field Clinic
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Response Timeline

DISASTER STRIKES!!

1) DEPLOY: Rapidly deliver turnkey cleantech equipment
to support local responders and resilience hubs.

»
»

2) MAINTAIN: Keep the mobile stuff working in the field
for the people who need it.

»
»

3) FUNNEL: Open "free store" to provide in-kind cleantech
donations to renewable recovery projects in the region.

»
»

4) TRAIN: Educate and organize local
equipment for future climate disasters.

Weeks to Months

v




Hurricane Helene Response From FL to NC
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9/26 11:10PM

Landfall As
Category 4 (140mph)

9/26 8AM

Category 2

9/25 1AM
Becomes A Hurricane

MEXICo)

9/27 5AM

Weakens To
Tropical Storm

9/24 1AM
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Core Programs

DISASTER RESPONSE BUILD POWER LONG TERM RECOVERY
We rapidly deploy mobile We develop fleets of community We install permanent
solar generators to power up mobile solar generators and microgrids to make
responders and survivors. train local partners to plug-in. communities more resilient.

footprintprojectsorg



Equipment

Portable Towable Palletized

39

Inverter: 10-50 kW
Battery: 10-100 kWh
Solar: 10+ kW

Inverter: 1-2 kW Inverter: 2-20 kW
Battery: 2-5 kWh Battery: 10-100 kWh
Solar: Up to 2 kW Solar: 2-10 kW

Atmospheric Water | * Cold
Generation (AWG) Storage

Containerized

Inverter: 50+ kW
Battery: 100+ kWh
Solar: 10+ kW

[ ] Battery

+;-

Libraries

footprintprojectsorg



REQUESTS / ASSESSMENTS:
97

SITES SUPPORTED:
49

KW SOLAR DEPLOYED:
100+

KWH STORAGE:
250+

PEOPLE SERVED BY SITE
PARTNERS DAILY:
2,000+

VALUE GROUNDED (S0 FAR):
$500k+
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HURRICANE HELENE

Mobile Home Community Well Pump

with Poder Emma
Asheville, NC




footprintprojecteory

Footprint’s Freestore
Opened Spring 2025

Western North Carolina Free Store

Hurficens Hudirs O & Quih aroes he Mndcips and socel et of Wkt Nonh
Carclra. Within 72 hours, Footpring Project ms 0n (he Scens roviding emeepency
i v tustss soed
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wliort of Wasstirm Noth Caroine and sarmoundig Corsurise through € WG Fras
Sore.

MPPT £0 150 SW 4048 INVERTER .
IARGE SEENOTE 1
CONTROLLER

TOLOADS
AS NEEDED

30A 240v
INLET OR GRID
CONNECTION

AMPLE DE:
|

Thinks 1 Ganercus in-kind donations Fom our many emners, we e offedeg FREE
SOL AR EUIPMENT for racoviry wnd resiience projects.
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= Nt ecigrrins for @ projecs? Fll cs our dorsion negusce form Do
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Today

Opened office in WNC- Warehouse
in Mars Hill, NC

2 Full-Time Program Staff

Freestore
40+ Community Microgrid Projects

in the Queue




Looking forward

Build out permanent microgrid
infrastructure

Grow mobile equipment fleet for
response operations in the region
Continue to support as many

“Requests for Power” as we can
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Western North Carolina
Relief

Microgrid Deployment for Near-term Relief
and Long-term Resiliency

footprintprojectoorys  LANDoSKY

REGIONAL COUNCIL

Q NC SUSTAINABLE
ENERGY ASSOCIATION
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Hurricane Helene

$59.6 Billion Total in Storm Damage (North Carolina)
185,000+ damaged homes

$6.962 estimated ‘Utilities and Natural Resources’ Damages
104 Lives Lost

* According to NC Office of State Budget and Management kQ
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footprintprojecteory Footprin

OUR MISSION

[
To help build back greener after disasters by mobilizing t I rOJ ‘ C t

cleaner energy infrastructure to communities in crisis.

OUR PROGRAMS

We accomplish our mission through three core initiatives:

* Disaster Response: We rapidly deploy renewable
infrastructure technologies to displace fossil fuels through
recovery and help communities reimagine their future.

* Build Power: We develop locally-grown resilience by
training community responders to assemble, maintain,
and activate sustainable disaster tech.

* Upcycle Energy: We re-use solar, battery, and power
electronics components to keep them out of landfills and
lower microgrid implementation costs for community
resilience partners.




footprintprojectoeory

MOBILE MICROGRIDS: Anything better than single-source fossil fuels.

Portable Towable Palletized Containerized

=
5 | e
— © O ®

Inverter: 1-2 kW Inverter: 2-20 kW Inverter: 10-50 kW Inverter: 50+ kW
Battery: 2-5 kWh Battery: 10-100 kWh Battery: 10-100 kWh Battery: 100+ kWh
Solar: Up to 2 kW Solar: 2-10 kW Solar: 10+ kW Solar: 10+ kW

Synonyms: charging stations, solar generators, solar trailers, temporary power
systems, electric generators... if it's more renewable than gas, we'll use it!

Footprin
t Project




LANDWSKY

REGIONAL COUNCIL

Land of Sky Regional Council is a multi-county, local
government, planning and development
organization. We reach county and municipal
borders providing technical assistance to local
governments and administer projects and programs
which benefit our region’s citizens.

,‘ﬂuncombe o
County A



Fundraising
Efforts

S850,000+ Cash Raised
Collectively More than
S1.2M of Donated
Equipment

Free
Shipping/Transportation
into the Region by
Greentech Renewables

A
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NC SUSTAINABLE

ENERGY ASSOCIATION F Utu re
Funding

Community Resilience Hub Funding Opp() rtunity

Intake Form



https://form.jotform.com/250285897063163

AMPIify Appalachia

* Tickets
* Proceeds to Benefit Footprint Project
and Land of Sky Regional Council

FEATURING

COUCH

MEMBERS OF
STEEP CANYON RANGERS

AUNT VICKI

JULY 31

Proceeds benefit Footprint Project & Land of Sky Regional Council of Governments



https://www.eventbrite.com/e/amplify-appalachia-to-benefit-longterm-regional-resiliency-tickets-1364535886569?aff=oddtdtcreator

OFFICE OF GOVERNOR

JOSH STEIN

Competitive Funding Requested

Grid Hardening — 51 billion

The state requests $1 billion in loan credits for North Carolina’s State Energy Office from the U.S.
Department of Energy to establish a State Energy Financing Institution (SEFI) and fund microgrids for
communications infrastructure.® Once established, the SEFI will enable North Carolina to leverage
significant investments from DOE’s Loan Program Office, providing financing support or credit
enhancements for eligible energy projects. This investment will fund a loan program to help
communications providers install energy storage microgrids allowing communications infrastructure,
such as cell phone towers, to remain operational when the electric grid goes down.

D5 Resilience Backup Power Measures
Provides funding to the State Energy Office in the Department of Environmental Quality (DEQ) to Req. $ 10,000,000
provide grants to councils of government, counties, and other entities to provide solar power and Rec. § 10,000,000

battery backup power for emergency operations and other critical infrastructure. Funds may be used to  NetApp. $ Z
install solar and storage microgrids that would allow critical infrastructure to remain operational when

the electric grid goes down. These solar and battery arrays are mobile and can also be permanently

attached to the local grid to act as long-term microgrids for future emergencies.

Policy
Opportunities




What barriers exist to deploying more resilient
infrastructure like solar and storage microgrids in NC?

What types of opportunities exist for collaboration
between the utility, community organizations, clean
energy groups, and local government to deploy more
equipment like solar and battery storage?

How do we ensure this equipment is being deployed to
communities who need it most?

Future
Opportunities
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