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An Increasing Economic Toll of Exireme Weather Events

United States Billion-Dollar Disaster Events 1980-2021 (CPI-Adjusted)

B Drought Count B Flooding Count B Freerse Count B Severs Slarm Count Trapical Cyclone Count

B Wildfire Count B Winter Storm Count B Combined Disaster Cost Costs 95% Cl B 5¥ear Ave Costs

22 E 3200

18 5400

15 H §
-
= 5300 Q
& 12 =
b =
o i
2 E_ B =
E | 2
E g i S
= 5200 @

A

- A .l'r 4 5100
oy il A\ | "
3| ; \" "“".* /i |.| \
b\ 4 b

el DY (A7 CNFLY
- - I:_,.-:_-. B it . " '!

1380 1982 1584 1986 1988 19940 1552 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2021

e
o I T T ] 450

Disaster events exceeding more than $1 Billion (NOAA, 2022)

Between 2002 and 2021, the U.S. experienced 229 weather events that each caused
more than $1 billion in damage, compared with just 94 such events from 1980 to 2001.
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The Most Weather-Related Major Power Outages Occur in the Southeast

Weather-Related

MAJOR POWER OUTAGES SINCE 2000

Weather-Related Major Power Outages Since 2000 (Climate Central, 2021)

Of the 1,542 weather-related power outages that occurred in the U.S. between 2000-
2021, 474 occurred in the Southeast, more than in any other region of the U.S.
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An Aging Grid
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Damaged power lines photographed days after Hurrricane Ida ripped through Grand Isle, Louisiana (Reuters, 2021) Damaged power lines photographed days after Hurrricane Ida ripped through Louisiana (New York Times, 2021)

Over 70% of grid infrastructure in the U.S. is more than 25 years old, making it more

vulnerable to weather-related outages.
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Microgrids: A Solution to Numerous Problems
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Potential benefits of Microgrids (Sustainability Journal, MDPI, 2023)

Microgrids enhance grid resiliency in inclement weather and can aid in preventing cascading
outages, guarding the grid against physical and cyber security attacks, and integrating more
sustainable energy technologies.

WASHINGTON
mssssemswr: AIChE - WWISE &

The Global Home of Chemical Engineers of ENGNGERTELS




What is a Microgrid?
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Diagram of an Example Microgrid (World Economic Forum, 2022)

Microgrids are a group of customers within defined electrical boundaries with the abillity to
disconnect and reconnect to the grid.
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Obstacles

Involve the utility early and often
Prioritize municipal utilities and
Uj [ rural cooperatives
i Prioritize utilities considering D50s

N | Toor e Use the energy-as-a-service (Eaa$)
F 2020 | erel g business model to eliminate the
|, BUDGET § . - community’s upfront capital
' 7 investment Al
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Prioritize utilities with clear, - Learn from existing microgrids;
progressive microgrid policies 2 ' B Pe d high capture insights for future projects
Incorporate clean energy, e AW e al risk Connect to a university microgrid
education, efficiency in proposals S5 A Use off-the-shelf technology

Share project risk across the
microgrid developer, community,
partners, investors, and local

Prioritize jurisdictions that do not
classify a multi-customer, non-utility

microgrid as an electric utility e
JLUSINesses

Barriers to Microgrid deployment and best practices (Hoffman Power Consulting, 2020)

There are several issues impeding more widespread microgrid deployment, largely due to
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Microgrid Laws in the Southeastern U.S.

LAWS THAT REFERENCE PENDING MICROGRID
MICROGRIDS LEGISLATION

Microgrid Laws in the Southeastern U.S. (National Conference of State Legislatures, 2023)

While many Southeastern states could benefit from more widespread implementation of
microgrids, few to none have clear regulatory guidelines for their interconnection and
operating procedures, creating a risk for investors.
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Complexities of Regulating Microgrids

Generation & storage Mix of private and utility :
: : Generation & storage
assets owned privately, generation & storage
: e , & : assets owned by the
enabling distribution grid assets. Utility operation = . :
: : : utility. Microgrid
segment leased from of microgrid enabling i B et
utility operated privately. distribution segment. P 4 4
!ﬁ
Private Joint Utility-Private Utility

Owner & Operator of Multi-User Microgrid

Source: B, Blair & P. De Martini

Multi-user microgrid owner-operator model spectrum (Pacific Energy Institute, 2020)

Microgrids are difficult for states to regulate due to their ability to integrate multiple
energy fechnologies and their complex ownership structures.
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Recommendation #1
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Diagram of an Example Microgrid (World Economic Forum, 2022)

State legislatures should pass legislation that formalizes the legal rights and definition of
microgrids, directs utilities to create tariff arrangements to be approved by PUCs and PSCs, and
requires PUCs and PSCs to create inferconnection and technical requirements for microgrids.
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Recommendation #2

Legislative Regulatory

Regulatory commissions are
central to facilitating PBR
discussions and engaging a wide
variety of stakeholders.

State legislatures play a crucial
role in advancing PBR
discussions; in somea cases, thay
mandate PBR in statute.

Administrative policy Utility

State initiatives like committing to Rate cases can be opportunities for
a 100 percent renewable or utilities to expand the scope and
carbon-free future increase the include components to shift from
urgency of redesigning utility conventional to PER,; utilities can
business models. also set goals to be carbon-free.

Drivers behind Performance-Based Ratemaking Activity (Wood Mackenzie Power & Renewables and EnerKnol, 2019)

States should consider mandating performance-based ratemaking (PBR) rather than

cost of service (COS) ratemaking.
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Recommendation #3

Investor-Owned
Utility (I0U)

[o]¥) Purchases Power CCA Purchases Power Muni Pu‘rchases Power
2
IOU Maintains IOU Maintains Muni Maintains
Transmission Lines Transmission Lines ‘I’rammlssion Lines
IOU Provides IOU Provides
Customer Service Customer Service Customer

Community Choice Aggregation Strucutre (National Renewable Energy Lab, 2017)

CCA Municipal Utility

States should consider creating legislation that authorizes community choice
aggregation.
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Exemplary State Microgrid Laws

State Microgrid Laws
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State Microgrid Laws (National Conference of State Legislatures, 2023)

State legislatures can look to microgrid laws in California, Hawaii, Connecticut,

Massachusetts, Maine, and Puerto Rico as examples.
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