SUMMARY OF MICROGRID
ACTIVITIES IN THE USA

—This'work was authored by the National Renewable Energy Laboratory, operated by Alliance for Sustainable Energy, LLC, for the U'S. Department of Energy (DOE) under Contract No. DE-AC36-08G028308. Funding
———— provided by DOE. The views expressed in the article do not necessarily represent the views of the DOE or the U.S. Government. The U.S. Government retains and the publisher, by accepting the article for publication,
acknowledges that the U.S. Government retains a nonexclusive, paid-up, irrevocable, worldwide license to publish or reproduce the published form of this work, or allow others to do so, for U.S. Government purposes.



Booming microgrid industry

Government efforts

Focus on resilience

New initiatives




Microgrid Installations

575+ MICROGRIDS
IN UNITED STATES

Microgrids total 4,670 MW
and rapidly growing

Live database available at:

https://doe.icfwebservices.com/

microgrid
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https://doe.icfwebservices.com/microgrid

State Summary for California

Technology Sites”
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Storage
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511,020
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Grid Connected
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Column Heading Descriptions

Description

Name of the owner or operator of the
microgrid

Name of the microgrid system

City name

Year the microgrid first became operational
(years of all system expansions are not
shown)

Year of the most recent installation in the
microgrid system

Primary market sector of the end-user(s)
served by the microgrid

Is the microgrid connected to a larger grid?

Continuous or conditional operation
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The Renewable Energy
Economic Benefits of
Microgrids

National Cumulative Microgrid Capacity (MW)
Solar PV Energy Storage Biomass Wind = Hydro
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Many years of
efforts by multiple
agencies have made

a huge impact
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LEGISLATION

During the past six years, 21
states have proposed and
enacted 53 microgrid-related
bills largely for grid reliability
and resilience.

These often arise following an
extreme weather event or
prolonged outage.

Smart Electric Power Alliance
(SEPA), 2021

“Resilience is the most commonly identified benefit of
microgrids... most microgrids were initiated in the aftermath
of a large-scale disaster or ... interruption” (Analysis of the
Microgrid Market, Thomas Hancock et al, 2021)




U.S. 2021 Billion-Dollar Weather and Climate Disasters

@ Drought/Heat Wave g Flooding  ()Hal  © Hurricane  @g) Tomado Outbreak gy Severe Weather @) Wildfire () Winter Storm/Cold Wave

. Central Severe Weather Midwest Derecho and North Central
Western Wildfires @, July 8-11 Tornado Outbreak Severe Weather
2021 December 15 August 10-13

@ Central Severe Weather
June 24-26

O

O
e0

Ohio Valley Hail Storms

O

0]

June 17-18
California Flooding @—. 0 Southeast, Central
and Severe Weather - Tornado Outbreak
January 24-29 December 10

@ Eastern Severe Weather
March 27-28

@ Southeast Tornadoes
and Severe Weather

6 March 24-25
: 6 \ Tropical Storm Fred

August 16-18
Tropical Storm Elsa

Western Drought @
and Heat Wave

2021 /
Texas and Oklahoma

Severe Weather
April 27-28

Southern Tornadoes and July 7-9
April 1215 Eﬂc;utgiajt Severe Weather
Northwest, Central, Eastern Louisiana y
Winter Storm and Cold Wave Hurricane Nicholas Flooding Hurricane Ida
February 10-19 September 14-18 May 17-18  August 29-September 1

This map denctes the approximate location for each of the 20 separate billion-dollar weather and climate disasters that impacted the United States in 2021
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https://www.ncdc.noaa.gov/billions/

https://www.naruc.org/taskforce
/topic-10-resilience/

Method / Tool Advantages / New Additions Available

Interruption Cost e Updated calculations of power interruption costs. 2023
Estimator 2.0 Tool e New willingness-to-pay surveys that will populate the tool with more recent data and more

geographic specificity for power interruption cost estimates.
o New data on customer responses to longer-duration power interruptions

Customer Damage e Helps individual facilities (or groups of similar facilities) calculate power interruption costs, based on 2021
. the specific losses that they project will occur.
Function Calculator Tool
e - Guided questions lead facilities through their own assessments.
oo = e e =0\ Tels 0 l®  Provides a metric for the social burden of power outages that emphasizes the needs of communities Pilot 2021-2022
during power outages, rather than protecting critical infrastructure for its own sake.
e Adopts a more neutral treatment of the ability to pay for resilience, rather than willingness to pay.

FEMA Benefit-Cost e Provides quantitative values for lost emergency services, such as police, fire, and emergency 2021

. medical response.
Analysis Tool . . . .
e New pre-calculated values specifically for hospitals published in 2021.

e The use of FEMA values aligns with the application requirements of FEMA grant programs.

Power Outage e Estimates the economic impacts of longer-duration power outages. Pilot 2021-2022

. A nts for h ili mer heir behavior during long-duration r interruptions.
Economics Tool POET . ccounts for how ut| ity customers adapt their behavior during long-duratio p?we interruptions
e  Uses surveys of utility customers to collect data on how they would behave during a power outage.



https://www.naruc.org/taskforce/topic-10-resilience/
https://www.sandia.gov/ess-ssl/wp-content/uploads/2021/12/MicrogridsES_Session5_12-10-2021_CompiledSlides.pdf
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https://inldigitallibrary.inl.gov/sites/STI/STI/Sort_54618.pdf

micﬁkgridUp

Microgrid Planning Utiizing an Open Modeling Framework for Resilient Installations

Leveraging Their Utility Privatization
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Distribution Design [————-  —~—
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= The distribution design
module determines the set
of R
protection, and regulation
changes that are
necessary in the
distribution system to host
the microgrids.
= Changes are tested in an
interconnection module to
confirm that new
distributed resources can
be safely hosted.

Components of Our Solution
Micregrids can offer a cost-efiective cedon far mul-day instellation resilence. bul plenong them i chalenging.
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Network Segmentation

© Micrognd deployments beneft from
economies of scale, but full-
instaliation microgrids have high
capital costs. $
o We use critical facllites lists and the \
model to y
segment the network into sub-
networks that can be supponsd by

smalier microgrids.
o By applying a damage model based

https://microgridUP.org
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Generation Mix Planning | .

= Once the location of microgrids is
decided, we generate a cost-optimal

mix of generation 1o support the
microgrid load | o e
° cmmamwuweuu T O Wl
are used to specify the mix of solar, -
storage, and fossil generation 1
needed. : & & &

> Generation mix is guaranteed to eSS SR

support the load through the critical [
outage limit (e.g. 14 days), and q
detailed survival probabilities are |-
generated for all historical situations. ;
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https://microgridup.org/
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Heat Outlet
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High Projection - Global Nuclear New Builds
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* Transition to advanced central reactors
* Rise of distributed SMR and microreactors

2030 2040 2050

| Gen llI/III+ (central) B Advanced Reactors (central)

Benefits: carbon; CHP/desalination
Source: Idaho National Lab

m SMRs (distributed) W Microreactors (distributed)



https://inl.gov/trending-topic/microreactors/

