AS THE POWER SUPPLY FIﬂL—Lr’

LANDSCAPE CONTINUES TO

MOVE TOWARD RENEWABLES,

CAN MICROGRIDS BOOST
RELIABILTY?

By John D. Lester

According to the “2023 Summer Reliability Assessment,” published in May 2023 by the North
American Electric Reliability Corporation (NERC), two-thirds of North America is at risk of energy
shortfalls this summer during periods of extreme demand.

While there are no high-risk areas in this year’'s assessment, the number of areas identified as
being at elevated risk has increased. The assessment finds that, while resources are adequate
for normal summer peak demand, if summer temperatures spike, seven areas — the U.S. West,
SPP and MISO, ERCOT, SERC Central, New England, and Ontario — may face supply
shortages during higher demand levels.

“Increased, rapid deployment of wind, solar and batteries have made a positive impact,”

said NERC. “However, generator retirements continue to increase the risks associated with
extreme summer temperatures, which factors into potential supply shortages in the western two-
thirds of North America if summer temperatures spike.”

While it is not uncommon for NERC to issue seasonal warnings like this, it has been doing so
with increasing frequency in recent years.

Microgrids
This is where microgrids can play an important role.
For the sake of simplicity, there are two types of microgrids. One is customer-owned (such as by

communities, industrial facilities, etc.) These can either be connected to the electric grid, or
separate (“islanded”) from the grid.
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The other type of microgrid is utility-owned, and
these are installed and operated by utilities to
provide a practical and cost-effective way to
integrate local renewable energy resources;
provide additional redundancy, resilience, and
reliability; provide electric service in remote
regions; cover sporadic outages; handle
increased demand during peak demand; and
more.

According to the National Renewable Energy Laboratory (NREL), “a microgrid is a group of
interconnected loads and distributed energy resources that acts as a single controllable entity
with respect to the grid. It can connect and disconnect from the grid to operate in grid-
connected or island mode. Microgrids can improve customer reliability and resilience to grid
disturbances.”

NREL added: “Advanced microgrids enable local power generation assets, including traditional
generators, renewables, and storage, to keep the local grid running even when the larger grid
experiences interruptions or, for remote areas, where there is no connection to the larger grid.
In addition, advanced microgrids allow local assets to work together to save costs, extend
duration of energy supplies, and produce revenue via market participation.”

The United States Department of Energy (DOE) Microgrid Exchange Group defines a microgrid
as “a group of interconnected loads and distributed energy resources (DERs) within clearly
defined electrical boundaries that acts as a single controllable entity with respect to the grid.”

DOE added: “Most microgrids deliver improved energy resiliency through redundant DERs, a
combination of solar PV, natural gas or diesel power generators and energy storage systems.
Depending upon the microgrid design, facilities can still be powered even if any of these DERs
fail. In comparison, a failure in a power plant could put businesses in the dark.”

A storage feature within a microgrid is able to perform multiple functions, such as ensuring
power quality, including frequency and voltage regulation, smoothing the output of renewable
energy sources, providing backup power for the system, and playing a crucial role in cost
optimization. It can include several technologies, including chemical, electrical, pressure,
gravitational, flywheel, and heat storage.
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The U.S. Department of Energy's “Microgrid Program Strategy”

The development of the U.S. Department of Energy (DOE) Microgrid Program Strategy started
around December 2020. The purpose was to define strategic R&D areas for the DOE Office of
Electricity (OE) Microgrids R&D (MGRD) Program to support its vision and accomplish its goals.
The focus is on key metrics, such as reliability, resilience, decarbonization, and affordability, in
the next five to ten years.

In specific, the MGRD Program was created to facilitate the nation’s transition to a more resilient
and reliable, and more decarbonized electricity infrastructure. The Program’s specific vision
statement is this:

“By 2035, microgrids are envisioned to be essential building blocks of the future electricity
delivery system to support resilience, decarbonization, and affordability. Microgrids will be
increasingly important for integration and aggregation of high penetration distributed energy
resources. Microgrids will accelerate the transformation toward a more distributed and flexible
architecture in a socially equitable and secure manner.”

The MGRD Program has three goals:

Goal 1: Promote microgrids as a core solution for increasing the resilience and reliability of the
electricity delivery system (EDS), supporting critical infrastructure and reducing social burdens
during blue and black sky events.

Goal 2: Ensure that microgrids serve as a driver of decarbonization for the U.S. EDS by acting
as a point of aggregation for larger number of DERs, with 50 percent of new installed DER
capacity within microgrids coming from carbon-free energy sources by 2030.

Goal 3: Decrease microgrid capital costs by 15 percent by 2031, while reducing project
development, construction and commissioning times by 20 percent.

Some Questions to Consider

Planning to construct a microgrid might be a daunting task, but asking the right questions and
seeking out experienced professionals can simplify the process. Here are some questions to
consider along the way:

Q: Are Microgrids a solution for every utility?
A: Finley Engineering doesn’t believe that microgrids will be the answer for every utility, but we

believe that as more DER resources continue to come online, microgrids will become the norm
and not the exception.
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Questions to Consider, Cont.

Q: What might be some reasons that some utilities may not want to currently consider microgrids?

A: Economics is the number one barrier to not moving forward on microgrid deployment. Though,
the need for increased reliability & resiliency, customer expectations, and increasing regulation do
make a compelling case.

Q: Should every electric utility explore the potential use case of microgrids?

A: It is interesting to note that many local electric utilities started out as microgrids providing their
own power supply based upon local needs and the infrastructure limits at the time those systems
were built. Finley Engineering believes that microgrids will be the standard within the next 10 to 20
years due to the increasing number of intermittent renewable energy resources being brought
online.

Q: In the years to come, what is a reasonable estimate (in terms of the percentage of power
generation), utilities should anticipate planning for in general from microgrids? In other words, how
reliant should utilities become on microgrids to provide generation to their customers?

A: Finley believes that, within three to five years, the need for microgrid generation will grow
slowly, and then it will ramp up quickly. The main driver will be the pace which DER’s and
renewables will develop as a part of the supply before and after the meter. The real question is,
how reliant should utilities become on intermittent power sources? Utilities should consider how
much generation is needed to be able to power their systems independently of the transmission
grid. Such consideration should be for short periods of time, for example, during high demand
periods and when there are limitations on grid power resources. The main value may be during
peaking power situations and for the increasing need for system reliability. A microgrid can
provide for stability and the ability for a system to be reliably independent of central stations and
larger grids during specific times.
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Q: Is it possible to predict which type of microgrid (which combination of technologies) will
become the most common/popular around the nation?

A: It is too early to tell. It will likely be based on the needs and requirements for each utility.
Consumers might also drive this as more EVs and net metered solar or wind are installed
behind the meter. A major opportunity on the horizon is the growing possibility of green fuels
like hydrogen produced by renewables. If hydrogen systems (see sidebar below) are
developed and brought to market in an economical way, this will be the key to dispatchable
power generation while having zero CO2 emissions, as noted above. There may also be a
way to repower some of the older fossil fuel power plants that are currently closed or have
been mothballed. We think this would be a natural solution for the use of green fuels in
reciprocating engines or turbines considering the electric transmission and distribution
infrastructure often remains on the property where these old facilities exist.

Q: What role does geography play in terms of utilities considering microgrids: the number
they should consider installing? The size of these microgrid units? The technology
combination? Etc.

A: Finley Engineering is confident that geography will play a role, but how and to what degree
is not yet known. There are likely physical barriers, such as mountains or bodies of water,
that must be dealt with related to a microgrid. We suspect that in most situations it will
depend upon the size and location of the load to be served as well as the economics of the
solution.

The Roles that Finley Can Play in Helping Utilities with Microgrids

Finley can play several roles in helping electric utility clients and prospects as it relates to
microgrids. Among the questions and concerns utilities are likely to have, with which Finley
can help, are:

1 — Should we consider microgrids?

2 — If so, what type or types?

3 — How large, how many, and in what locations should we consider these microgrids?

4 — How should these microgrids interconnect to the grid?

5 — How can we engineer the grid to operate efficiently and reliably with microgrids in place?

6 — How can we manage the controls and software? That is, intelligent controls and
management software are at the core of microgrids. Many control systems can track the
energy needs of the facility and determine how to supply the needed energy. These control
systems consider and evaluate factors such as cost, fuel supply, weather and energy load
required to decide which DERs to utilize.
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7 - There are also several other challenges related to microgrids with which Finley
Engineering can help its clients. That is, microgrids, and the integration of distributed energy
resource (DER) units in general, introduce a few operational challenges that should be
addressed in the design of control and protection systems, to ensure that the current levels of
reliability are not significantly affected, and the potential benefits of Distributed Generation
(DG) units are fully harnessed. Some of these challenges arise from assumptions typically
applied to conventional distribution systems that are no longer valid, while others are the
result of stability issues formerly observed only at a transmission system level. The most
relevant challenges in microgrid protection and control include bidirectional power flow,
stability issues, modeling, low inertia, and general uncertainty.

Perspective

Ultimately, when it comes to microgrids, SCADA and intelligent systems that are "connected"
will be the key. And this is another strength Finley Engineering can bring to the table -
engineering fiber connectivity.

Sidebar: Electrification of Water to Create Hydrogen

A relatively new technology, which involves the electrification of water to create hydrogen,
can also play a role in microgrids.

Finley Engineering believes that this will be critical and the ultimate "dispatchable" fuel
replacement for natural gas. Hydrogen gas, electrolyzed from water using wind and solar
power, can be the “green” fuel to power reciprocating engines and even turbines, just like
natural gas does today.

In sum, electrolysis is a promising option for carbon-free hydrogen production from
renewable and nuclear resources. Electrolysis is the process of using electricity to split water
into hydrogen and oxygen. This reaction takes place in a unit called an electrolyzer.

Electrolyzers can range in size from small, appliance-size equipment that is well-suited for
small-scale distributed hydrogen production to large-scale, central production facilities that
could be tied directly to renewable or other non-greenhouse-gas-emitting forms of electricity
production.

Like fuel cells, electrolyzers consist of an anode and a cathode separated by an electrolyte.
Different electrolyzers function in different ways, mainly due to the different type of electrolyte
material involved and the ionic species it conducts. Currently, there are three types: polymer
electrolyte membrane electrolyzers, alkaline electrolyzers, and solid oxide electrolyzers.
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Hydrogen production via electrolysis may offer opportunities for synergy with dynamic and
intermittent power generation, which is characteristic of some renewable energy technologies.
For example, though the cost of wind power has continued to drop, the inherent variability of
wind is an impediment to the effective use of wind power. Hydrogen fuel and electric power
generation could be integrated at a wind farm, allowing flexibility to shift production to best match
resource availability with system operational needs and market factors. Also, in times of excess
electricity production from wind farms, instead of curtailing the electricity as is commonly done, it
is possible to use this excess electricity to produce hydrogen through electrolysis.

Currently, hydrogen production via electrolysis is being pursued for renewable (wind, solar,
hydro, geothermal) options, as well as for nuclear energy options. These hydrogen production
pathways result in virtually zero greenhouse gas and criteria pollutant emissions. However, the
production cost needs to be decreased significantly to be competitive with more mature carbon-
based pathways such as natural gas reforming.

About Finley Engineering & Consulting

Finley Engineering is a full-service engineering consultancy with a successful history
of providing expertise in communications technology and energy engineering
services for a wide variety of clients such as independent telecom providers, electric
cooperatives, municipalities, competitive providers and government entities.
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