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“I don’t want this company to be the 
� rst to do anything. I’d rather that we’re 
the tenth company to adopt something 
new.” 

Fast forward to today. We sure are 
� ying now. Utilities in the present aim 
to be � eet of foot. For them, nimble is a 
common buzzword. Fail fast is another. 

� e pace can be dizzying for us in-
dustry vets. So, I really must ask. Is this 
even the same industry? And one more 
thing. What exactly happened that 
made change and not continuity the 
norm? 

Ok, let’s go through the list. First, 
in no particular order, utility custom-
ers have come to expect more in a time 
when our phones and retailers confer 

The Future is Fast
State of Power Accelerating, Future of Power Approaching

BY STEVE MITNICK, EXECUTIVE EDITOR

I f you have been in the utilities industry since the late seventies as I have, or 
nearly that long, then you too will have survived the score or more years when 
the industry was accurately said to be slow, sleepy, sluggish, static, stagnant. You 

too saw the contrast with some other industries as remarkably refreshingly open 
to change, as I did, oftentimes embracing change with enthusiasm. And you and 
I knew throughout that period that this wasn’t at all characteristic of our industry. 
Not even close. 

A favorite saying, indicative of the age, supposedly came right out of the mouth 
of an industry exec. It went something like this: 

instant grati� cation. Second, custom-
ers in the main are also demanding de-
carbonization, like fast. � ird, a couple 
more d-words characterize the industry 
today as much as they didn’t yesterday: 
digitization and diversity.

Another word about diversity if you 
please. Imagine a world in which virtu-
ally every utility o�  cer and senior man-
ager is an older white male. Well, I can 
picture that fairly easily. Since that is 
precisely how the industry was, until the 
last few years.

It does cause me to wonder about 
what is the cause and what is the e� ect. 
� e accelerating transformation of the 
industry has resulted in, among other 
things, a huge increase in diversity. But 

what about the opposite causal direc-
tion? Has the huge increase in diversity 
helped to accelerate the transformation 
itself? I do believe so.

And there’s the role of innovation, 
sprung from Silicon Valley most promi-
nently but elsewhere too, that’s making 
our heads spin with so many new possi-
bilities. Solar was expensive. � en it was 
not. Wind turbine sizes tripled, and ca-
pacity factors doubled. Don’t forget o� -
shore wind that only a couple years ago 
seemed to be a pipe dream. 

Batteries burst onto the stage. And 
they are already being built at scale. 
Hydrogen hubs, mass electri� cation of 
transportation, ultrasafe modular nucle-
ar; am I leaving something out? Surely, 
I must be.

It’s an industry that’s driving fast and 
furiously towards the future. And that 
future is unfolding before our eyes as if 
we’re time travelling.

It seems like yesterday that our 
system operators managed baseload, 

Steve Mitnick is President of Lines Up, Inc., Executive Editor of Public Utilities Fortnightly, and 

author of “Front Lines to Power Lines,” “Women Leading Utilities, the Pioneers and Path to Today 

and Tomorrow,” “Lewis Latimer, the First Hidden Figure,” and “Lines Down: How We Pay, Use, Value 

Grid Electricity Amid the Storm.” His next book will be “Heroes of the Storms.” Mitnick was formerly 

an expert witness in proceedings before the utility regulatory commissions of six states, the District 

of Columbia, the Federal Energy Regulatory Commission, and in Canada, and a faculty member at 

Georgetown University teaching undergraduate microeconomics, macroeconomics, and statistics.

FROM THE EDITOR

Fast forward to today. 
We sure are flying now. 
Utilities in the present 
aim to be fleet of foot. 

For them, nimble is 
a common buzzword. 
Fail fast is another. 
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Certainty is good for many aspects 
of what we do including �nancing 
our future. But it’s white hot in oth-
er ways. It makes our industry more 
dynamic, more open to possibilities, 
more susceptible to game-changing in-
novations. It allows us to attract some 
of the best and brightest to work with 
us, to help craft that future. 

�e utilities industry is actually cool. 
Imagine that. No way you could say 
that in 1980, or in 1990, or even in the 
year 2000.

�e nation and indeed the world is 
counting on us to deliver that future, as 
it is wanted and as it is needed. So, let’s 
think it up. And then let us do it. PUF

intermediate plants and peakers to 
smoothly ride the load duration curve. 
Heck, we don’t even have a determinis-
tic load duration curve anymore. What 
with customer-side generation and stor-
age, electric vehicle charging, and de-
mand side virtual power plants. 

It seems like yesterday when resil-
ience – which we placed beneath the re-
liability umbrella back in the day – was 
a matter of restoring the poles and lines 
after a hurricane. But then that was be-
fore wild�res and cyberattacks joined 
the threat list.

Power’s state and future seems 
less certain than earlier in my ca-
reer. �at’s not so hot in some ways. 

Power’s state and future seems less certain than 
earlier in my career. It makes our industry more 
dynamic, more open to possibilities, more susceptible 
to game-changing innovations.

Reddy Kilowatt is a registered trademark of the Reddy 
Kilowatt Corporation, a subsidiary of Xcel Energy Inc.
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Conversation with General Motors’ Michael Maten, 
Dominion Energy’s Alex Moyes, 

Center for Strategic & International Studies’ Jane Nakano, 
U.S. Energy Department’s Grant Bromhal
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X
he Energy Act of 2020 de�nes a critical mineral as a non-fuel mineral or mineral material essential to 
the economic or national security of the U.S. and which has a supply chain vulnerable to disruption. 
But there is a lot more to the discussion when it comes to where the energy and utilities industry is 
headed on the road to decarbonization.

�e terms, critical minerals and rare earth minerals, are bandied about especially when it comes to 
electric vehicle batteries. It is important to realize, as renewables generally are more favored for reaching clean-energy 
goals, that solar photovoltaic plants, wind farms, and electric vehicles require more minerals to build than their fossil 
fuel-based counterparts. A lot more.

�e shift to clean energy is driving a huge increase in requirements for such minerals, so the energy and utilities 
sector is among those vying for these markets. To �gure this all out, PUF brought together four experts to discuss 
this important issue.

solar, wind, is intermittent. Batteries become a big part of that 
energy equation.

Batteries are also a solution to some of the fast-charging 
needs as you build out the EV charging infrastructure. If you 
have four or eight or ten, three hundred �fty kilowatt chargers 
in a location, it’s doubtful you’re going to have a service that can 
support concurrent use of all those chargers. You’re going to need 
some stationary storage that points to batteries, which gets us 
back to this critical minerals issue.

PUF: Turning to Dominion Energy, why is this subject impor-
tant to one of the biggest utilities in the country?

Alex Moyes: Utilities are working with auto manufacturers 
like GM, Ford, Tesla because to charge their batteries they need 
reliable electrical services. We’re intertwined, so the growth of 
EVs is also the growth of load for our system.

�at means we’re able to deploy more capital and that’s how a 
utility earns income. We need to be in lockstep as these electric 
vehicles are hitting the market, so we’re building a grid that can 
sustain it, but it also needs to be a grid that is green.

It needs to be as carbon-free as possible or else the bene�t of 
an electric vehicle isn’t as bene�cial if you’re still running the 
grid say, from a coal-�red generation plant. �at’s on the EV 
side of the mix.

�e storage potential of vehicles is something we’re looking at, 

PUF’s Steve Mitnick: According to General Motors, why 
should the industry find this subject of critical minerals 
important?

Michael Maten: �e transition to electric vehicles is inevitable. 
It is the best solution to decarbonize the transportation sector. 
�at means there’s a massive role for batteries and electricity.

�e best technology we have right now for batteries is lithium-
ion and that’s going to persist into the future. Perhaps we �nd 
di�erent chemistries, elements that are more abundant, so that 
we can make more energy-dense batteries. �at’s what we hope 
will happen.

In the meantime, we’re trying to go through this shift quickly 
and you see an article every day about this critical mineral. �e 
bottleneck could very well be, not demand for electric vehicles 
but supply of the materials to make the batteries.

It gets more attention because of the semiconductor crisis 
today, but it will be a real issue in the late twenties unless we start 
thinking about the problem now. It involves a couple of things.

It’s availability of critical minerals, but also about security of 
supply chains as we look to domesticate these supply chains. A 
lot of this capability is in North America and by building it here, 
you can guarantee sustainability and security.

We have to keep an eye on cost competitiveness and how we 
make that cost competitive. Batteries are more expensive than 
the alternative but there’s so much money being thrown at this, 
there’s so many smart minds and research that I know we’re 
going to get there.

It’s going to play a massive role in the way energy is distributed. 
You’re going to have cars with enormous energy needs, but also 
enormous storage capability.

We are going to deploy essentially the world’s largest energy 
storage network. We’re going to have to think about how to use 
that asset e�ciently.

Is everybody’s car going to become a storage place for the 
grid? No, that’s not what we’re talking about, but they will be a 
part of this overall energy storage network that can be optimized 
for the best e�ciency, given that some of the energy creation, 

T
The secret that not everyone knows, 
is for many of these critical minerals, 
the U.S. has them here domestically. 

They can be found in different 
sources across the country. But can 

they be recovered in a way that’s 
environmentally friendly and can 

compete on cost?
– Grant Bromhal
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operations with natural gas, solar or wind, and battery backup 
here in the United States.

Because of how interconnected autos, utilities, and mining 
are, we need to be partners and help each other make this as 
sustainable a transition as possible for the folks in North America.

PUF: Where are all these critical minerals? You have to know 
where they’re coming from?

Jane Nakano: �ese critical minerals and rare earth are 
available in many places and it’s not that they’re rare, even when 
it comes to rare earth. One tricky thing about rare earth is that 
when people hear rare, they think it almost does not exist.

But it is rather rare to be able to extract, produce, and supply 
them at commercial scale. Rare earth and other critical minerals, 
there is certainly geographical concentration of these minerals.

For example, for lithium, there are four or �ve countries 
including China, also Australia, Chile, a couple others in Latin 
America that have large reserves.

When it comes to re�ning, that’s where I stress that much of 
the re�ning capacity lies in hands of Chinese companies. �at’s 
where some of the geopolitical concern arises from multiple 
countries wanting to get more value out of minerals and turn 
them into consumer products, including electric vehicles, as well 
as renewable energy, power-generation equipment.

PUF: �e Department of Energy is all over this subject, so 
talk about what the government is focused on and what the path 
is to make things better.

Grant Bromhal: �e Department of Energy sees the rare 
elements of critical minerals as critical to the clean-energy future. 
Every energy aspect we’re looking for in the next thirty years is 
going to require more use of these.

Projections from the International Energy Agency say critical 
minerals in general will rise by a factor of four times more than 
what’s used today. Lithium will rise by a factor of over forty, 
graphite by a factor of twenty-�ve. Rare earth elements by a 
factor of seven, over what they are today.

We’re already reliant on other countries and especially 

but one of the complications is often when we need to balance the 
grid, as that’s not when they want us to drain their batteries and 
put that energy into the grid. Matching supply and demand can 
be challenging, which brings up the stationary storage concept 
that utilities are exploring in a big way.

�ere are some stationary storage options that are less critical 
mineral intensive. You might be using some of these ion �ow 
type batteries that are less energy dense, take up more space, 
but require less critical materials. �ere are more materials 
available for these types of batteries but they’re not necessarily 
commercially ready to go.

A lot of the grid in the U.S. isn’t to a point where there are 
enough renewables on the grid that we’re able to capture a lot 
of excess energy from. We do need to think about the storage 
side of things, once we have renewables built out enough that 
we’re over-generating and can use that excess capacity to power 
when we have high peaks. �ere is going to be a critical mineral 
component whether it’s a lithium backup battery or otherwise.

When we talk about low-carbon energy generation at 
Dominion Energy, we are all-in on o�shore wind. O�shore wind 
has many bene�ts, such as a higher utilization rate compared to 
onshore wind, to solar. All three are important, but o�shore wind 
is also the most material intensive of renewable energy generation.

We’re in the process of building out one of the largest o�shore 
wind projects in the United States, o�shore Virginia, and there’s 
going to be two thousand six hundred megawatts from one 
hundred seventy-six wind turbines. �ese are massive pieces of 
machinery that have a high critical minerals demand.

We’re looking at about a million and a half pounds of rare 
earth elements that’ll be going into those turbines to help generate 
electricity. When you scale that, since the world average grade 
for rare earth elements is about one percent, that’s a lot of earth 
that needs to be excavated.

You’re now talking about mined materials of over a hundred 
million pounds just for the rare earth elements in the turbines 
and a utility needs to think about that.

Our customers are not thinking about who supplied these rare 
earth elements to Dominion. �ey’re looking at Dominion and 
saying, you have deployed this energy source, we hope you are 
using critical minerals that have been mined in a sustainable way, 
they haven’t used any forced labor, haven’t been coming from a 
mine that’s done massive environmental damage.

�ese are questions that utilities need to be asking since cur-
rently the majority of critical minerals are processed in China. 
Many of them are also mined in China where mining standards 
are much lower than in Western nations.

We need to have our hands on what are the processes that 
they’re using and how can we ensure that these mines are using 
low-carbon energy sources? Utilities should be partnering with 
mines and thinking about how we can help them power their 

We’re in the process of building one 
of the largest offshore wind projects 

in the U.S., offshore Virginia, 
and there’s going to be 2,600 MW 

from 176 wind turbines. 
These have a high critical minerals 
demand. About 1.5 million pounds 

of rare earth elements.
– Alex Moyes
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�e government with its 7.5 billion allocated for the charging 
infrastructure rollout, leaving the spending to the States. �at’s 
a critical step.

But frankly, the 7.5 billion is only a fraction of what is needed 
in that space. It’s probably ten percent, maybe less.

On the supply chain side, working to build our capacity and 
assemble electric vehicles. We know how to assemble a vehicle. 
We’re going to switch our plants over to electric. But also getting 
into the cell manufacturing space, making those cells right here 
in the U.S.

China for most of these. �e secret that 
not everyone knows, is for many of these 
critical minerals, the U.S. has them here 
domestically. �ey can be found in dif-
ferent sources across the country. But can 
they be recovered in a way that’s environ-
mentally friendly and can compete with 
others on cost?

�e Department of Energy is trying 
to develop the technologies that enable 
us to do this sustainably, so we can meet 
these needs coming forward, including 
generating new extraction technologies 
and processing technologies.

In the group I’m working in, we’re 
focused on waste material, for example, 
coal waste and acid-mine drainage. It 
turns out we can recover rare earth ele-
ments from these sources.

What we’ve seen so far, tells us we 
can recover rare earth elements and other 
critical minerals, like lithium, cobalt, 
and nickel from these waste materials. 
We’re in the process of standing up the 
technologies that will show we can do 
that at a large scale, the next step toward 
commercialization.

PUF: What is GM trying to do to 
secure its ability to manufacture and sell 
a lot of electric vehicles cars?

Michael Maten: We’re working across 
the entire EV ecosystem and plan on o�er-
ing a full portfolio of electric vehicles. 
Starting of course, with the Bolt EV, 
Cadillac LYRIQ, and Hummer EV, which 
are out there today. Also, the Silverado EV 
that’s coming out next year. �e Equinox 
EV at a thirty-thousand-dollar price point.

We plan on o�ering a full portfolio 
of EVs for all uses, at all price points. We 
also have e�orts in the infrastructure space with companies like 
Dominion to make sure the infrastructure is there.

We can’t just focus on one aspect. We have to look at resi-
dential infrastructure. How can people charge at home or from 
their apartments?

Workplace charging is important. �at’s the other place 
vehicles spend a lot of their down time is at the workplace, even 
in a post-COVID world. Finally, public fast charging, which is 
going to be important for road trips to get people comfortable 
that they can get a charge.

Look into alliances with trusted allies like Canada, 
Australia, that we know are resource rich. 

To potentially form agreements to secure supply 
for all this capacity that’s coming online 

in America and then longer term 
in the six- to ten-year timeframe.

– Michael Maten
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working together, there’s some level of competition 
for the natural resources required for the transition.

You’re seeing the auto manufacturers leading 
the way. You’ve seen a lot of direct investments in 
mines to ensure they have the available supply.

You haven’t seen utilities necessarily start mov-
ing in that direction, which would be an important 
step for utilities. Take rare earth elements and 
lithium for example.

GM and Tesla, among others, have gone into 
supply agreements and the direct funding of min-
ing operations.

If you look at rare earth elements, we need a 
lot of those for o�shore wind, but they need those 
same rare elements for their electric vehicle motors 
and communications technology. �ose permanent 
magnets are so important in everything from the 
motor that rolls up your window, to the speakers 
inside a telephone.

People don’t understand how many of these 
permanent magnets are in modern electronic 
devices. �ey all need rare earth elements.

Utilities are a bit behind on making sure we’ve 
got the supply. It would take about sixteen years 
on average to go from exploration to have mine 
production of critical minerals. �is must be taken 
into consideration during planning for renew-
able energy deployment to ensure the demand is 
matched with sustainable supply, and in many 
cases, they are out of sync.

Utilities should be �nding ways to look at the 
waste we have here in the U.S. �e industry has 
generated a massive amount of coal ash and other 
byproducts. Dominion is looking into new, inno-
vative ways on how we might be able to extract, in 
particular, rare earth elements from our coal ash.

Hopefully, that’s something over the next 
few months, we’ll have potentially more to say 
about. You’ve seen other utilities such as Berkshire 
Hathaway, which has geothermal assets in the 
Salton Sea. �ey’ve got a unique opportunity to 
coproduce lithium with their geothermal brine.

Depending on the assets utilities have, they might be able to 
directly contribute to the critical mineral supply. �ose options 
are more limited than we would all like, but utilities do need to 
come together and explore those brine and coal-ash opportunities.

Utilities are starting to partner with large mining companies 
that are starting to install solar. �ere is an opportunity to at 
least partner, to make sure we’re supplying as much clean energy 
as possible to these mining operations.

We’re trying to cover all aspects of the supply and demand 
equation and bring everybody along with us. �is isn’t something 
that can just be for the rich and trickles down. �is e�ort can 
be used to create American jobs too.

PUF: What is Dominion doing to secure its supply chain?
Alex Moyes: �is is such a new concept for most utilities. I 

don’t know that the utility industry as a whole has got its arms 
around it. While we’re – renewable energy companies – all 

Critical minerals and rare earth are available 
in many places and it’s not that they’re rare. 

It is rather rare to be able to extract, produce, 
and supply them at commercial scale. 
There is geographical concentration 

of these minerals.
– Jane Nakano
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address some of these problems and that the Department of 
Energy is looking into and working on.

Grant Bromhal: Diversifying supply, �nding di�erent sources, 
is one of the main things we’re working on. DOE is also working 
on developing substitutes.

We’re looking at ways we can use more available minerals that 
might have the same functionality as some of these rare earths 
now. For example, can we use sodium-ion batteries instead of 
lithium or �nd substitute materials for the rare earths in magnets 
that will still give them the same functionality?

We’re looking at the recycling landscape. Now, recycling 
is not going to be a huge part because we’re still in the growth 
stage, we’re still ramping up. We expect if you take everything 
we produce now and look at end of life, we’re not going to recycle 
our way to where we need to go.

In the next decade or so, we want to be ready with our tech-
nology, so we can get a signi�cant portion of the materials we 
need for all these clean-tech energy technologies from recycling.

�is is something we’re looking at across the Department of 
Energy and government.

As we look toward the energy transition, there’s going to be 
a signi�cant change in the next ten to thirty years from energy 
resources in this country. �ere are going to be communities 
that are hard hit.

We’re looking at working with those communities to make 
sure as we bring back this manufacturing base into the country, 
we’re building their needs into this, we’re keeping their air, 
land, and water clean, and also from a workforce development 
standpoint.

In addition, DOE is working across the government to do a 
better job at identifying what these future needs are going to be. 
Identifying which minerals and materials we need to focus on.

We’re working with organizations like ISO to develop stan-
dards that are going to be used for mining, extraction, process-
ing, re�ning of rare earth elements, lithium, and other critical 
minerals, so we can better play on a level playing �eld with other 
countries in this space.

For our supply chain, we are trying hard to make sure those 
suppliers we buy from have secured contracts for these critical 
minerals. We do our best to ensure our suppliers are getting 
their critical minerals from nonconfrontational countries or 
countries using the highest environmental standards. But it’s hard 
because traceability is almost nonexistent since the majority of 
the upstream and midstream supply chain is in China.

PUF: Jane, talk about what companies and governments are 
doing to address these problems of the vulnerability of supply. 
Not just in the U.S.

Jane Nakano: Let me speak more to what the governments 
are trying to do, as opposed to individual companies. Europeans 
have been looking at this intersection of decarbonization and 
industrial competitiveness for quite a while.

Securing the rare earth and critical minerals requirement for 
them is about being able to deliver on the decarbonization goal, 
and to expand their economic opportunities. I’d argue they’ve 
been ahead of the United States.

�e U.S. has been focused on critical mineral supply chains, 
but more from a national security requirement perspective. It’s 
rather recent that we’ve put two and two together that there’s 
great economic opportunities to be seized.

�ere are other OECD developed economies interested in 
getting more value out of this ongoing energy transition. �e 
Japanese and Koreans are heavily dependent on imports for 
some of the upstream supplies, but they have some midstream 
capabilities.

�ey’re looking at ways to collaborate with mineral-rich 
countries, such as the United States. But also, with countries 
like Australia and Canada.

�e permitting process takes a lot longer in the United States, 
than some other western economies with comparable respect 
for governance, sustainable mining, and labor standards. Such 
countries are more attractive as partners to some of these mineral-
importer countries.

I want to note the Chinese are hoping to stay competitive. 
It took them a while to fully develop their supply chains. �ey 
were more of a simple supplier of rare earth and other minerals 
in the past.

But since the turn of the century, the Chinese have been able 
to capture more values out of their minerals and metals, also being 
able to manufacture clean-energy technology components and 
supply to the global market. �ey also face a supply and demand 
concern over minerals themselves.

Securing critical minerals supply is a concern universally 
shared among all the economies that have climate-mitigation 
interests and industrial competitiveness objectives. In the United 
States, it has lot to do with our desire to ensure that supply chain 
is secure so our energy transition will be geopolitically sustainable.

PUF: Grant, give an overview of what the U.S. is doing to 

We plan on offering a full portfolio 
of EVs for all uses, at all price points. 
We have efforts with companies like 
Dominion to make sure infrastructure 

is there. We can’t just focus 
on one aspect. How can people 

charge at home?
– Michael Maten
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something I’m working on with other academics on how we can 
better get that message out.

Here’s an interesting fact. Take a one thousand pound electric 
vehicle battery, and for the nickel, cobalt, and lithium, you’re 
looking at about �ve hundred thousand pounds of raw material 
for that battery.

If you look at the targets for electric vehicle deployments 
over the next twenty years, we will be mining more materials 
for those electric vehicle batteries than we have throughout all 
human history. �at takes serious innovation.

In the near term, we’re focused on waste streams. �at is 
a fantastic place to start. We have a long legacy of mining in 
the United States. From the early days of mining, we have big 
waste piles, and big tailing piles, which hold a lot of these critical 
minerals that we can go back and reprocess. �at’s similar to the 
coal-ash story.

Developing new technologies to be more e�cient at repro-
cessing waste could be something that’s going to make a big 
di�erence. �e innovation part of it is going to be important.

We talk about replacements. �ere are �fty critical minerals 
that the U.S. has deemed critical. For about half of them, we are 
one-hundred-percent import reliant upon.

We are having these conversations about, what if we switch 
this critical mineral for this mineral that’s less critical, but what 
could happen is called anti-innovation. We need to be careful 
because some of these critical minerals have important proper-
ties that are hard to replicate and using less e�cient metals and 
materials would take us in the wrong direction.

We need to �nd a balance of not moving backward just for 
the sake of the supply chain. We are better o� trying to �gure out 
our supply chain and trying to do as much domestic production 
as possible, so we can continue to innovate, and not forgo these 
critical minerals because of our predicament.

PUF: Jane, what’s your crystal ball? Where is this issue going 
in the next three to �ve years?

Jane Nakano: �ere is a continued need to tell the public 

PUF: In the next, three to �ve years, what can the industry 
do to help you move forward?

Michael Maten: It’s important, what are the near-term needs? 
�e infrastructure, those chargers have to get put in the ground, 
be deployed, and they have to work.

On the supply chain side, we have a massive amount of 
cell-manufacturing capability that’s going to come online in 
the next three to �ve years in the U.S. Probably a couple one 
hundred gigawatt hours in the next �ve years, probably �ve or 
six giga-factories of cell-manufacturing capability.

At the same time, you’re going to see the raw-materials process-
ing. �e cathodes, anodes, separators, electrolytes that go into 
those battery cells, most of that comes from Asia, largely from 
China today, but those factories will start to ramp up here.

What we’re not going to see in the next three to �ve years is a 
lot of extraction because those projects are longer term, but that 
doesn’t mean we don’t need action. We need people at DOE, as 
well as other parts of government to take a look at where these 
minerals are. Find the best, most sustainable way to extract them.

Look into alliances with trusted allies like Canada, in 
Australia, which we know are resource rich. To potentially form 
agreements to secure supply for all this capacity that’s coming 
online in America and then longer term in the six- to ten-year 
timeframe.

PUF: Alex, look three to �ve years out. What can the utilities 
industry, state governors, regulators, policymakers, legislatures 
do to help you succeed in strengthening our supply?

Alex Moyes: In the short-term, we have seen so many 
announcements for gigafactories over the last year, and that is 
great news.

�ere’s a lot of capacity to build more batteries even here in 
the United States. But the announcements for new mines are 
lagging behind. We need to change the rhetoric. Right now, 
mining has a dirty past.

We need to focus on what is mining doing now and where 
is mining going in the future? �ink less about the unfortunate 
past of mining, but lessons have been learned and we need to 
start creating an environment in the United States where we 
become pro-mining again.

�at brings me to what I think is potentially a short-term and 
long-term challenge. One of the biggest risks we face in the United 
States is our students are not going into mining-engineering. 
�ey’re not going into metals- and materials-engineering.

�at’s a big problem. We need to �gure out how we get our 
youth excited about being part of the energy transition. We have 
not done a good job going into the high schools and colleges and 
explaining the connection between mining and our modern, 
technological society.

A lot of college students would tell you, We love renew-
ables. �ey don’t understand the connection to mining. �at’s 

Tell the public this low-carbon energy 
system will be mineral intensive. 
That does not mean stay away 

from low-carbon energy technologies. 
Nor do I advocate complete shutdown 

of oil and gas wells because 
there is important value to what 

fossil fuels can do.
– Jane Nakano
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concerns. �ey just come with a di�erent set of stakeholders we 
need to deal with and try to �nd the best way to safeguard the 
critical mineral supply chains.

PUF: Grant, what’s in your crystal ball the next three to 
�ve years?

Grant Bromhal: I’ll start by using the word infrastructure. 
From a DOE perspective, I’ll mention the bipartisan infrastruc-
ture law. �ere are signi�cant resources in there, that we’re in 

that this so-called, low-carbon energy 
system, will be mineral intensive. �at 
does not mean we should stay away from 
low-carbon energy technologies. Nor do 
I advocate for complete shutdown of oil 
and gas wells because there is still impor-
tant value to what fossil fuels can do.

�ere is an emerging recognition that 
we require a lot of mining, a lot of min-
erals to be able to expand clean-energy 
supplies. Communities need to become 
more aware that we can’t say we want 
more wind turbines, but we don’t want 
any mining for minerals and metals for 
wind-power equipment, while feeling 
economically secure.

�ere is always a trade-o�. �e high 
import dependence comes with a lot of 
the political concerns.

Go to high schools, go to elementary 
schools, just to let the kids start think-
ing about di�erent opportunities. But 
the mineral supply chain will be more 
important, as there is this healthy rivalry 
not just between China and the west, but 
also among a lot of western economies, to 
be able to have more secure supply chains 
and create more jobs at home.

At the same time, though, there is 
a sense of the urgency when it comes 
to the climate crisis. �e idea is to col-
laborate with countries that do have 
similar values, mining standards, and 
governance standards, to �gure out 
where we could bene�t from synergy, 
from interdependence that has brought 
about important bene�ts to di�erent 
parts of economies in the past.

Going forward, I expect more discus-
sion, especially in the short-term, on 
what to do with mining regulations. 
�ere’s the federal level, with close to half a dozen key ones, and 
then state and local level permitting requirements.

Especially looking at what Europe is going through vis-a-vis 
the Russian aggression, just because it might require more mining, 
doesn’t mean we should turn away from this EV transition or 
greater renewable power deployment.

�e idea is to recognize that each has di�erent energy security 
attributes, as well as climate attributes. Just because we transition 
to a certain type of energy system doesn’t mitigate geopolitical 

There’s competition for natural resources required 
for the transition. GM and Tesla have supply 

agreements and direct funding of mining 
operations. Rare earth elements, we need a lot for 
offshore wind, but they need those for EV motors. 

Utilities are a bit behind.
– Alex Moyes

(Cont. on page 42)
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Conversation with Commissioner Ann Rendahl 
of the Washington Utilities and Transportation Commission, 

and NARUC Executive Committee Member, and 
NARUC Electricity Committee Past Chair
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X
o much is going on in the energy and utilities industry out west that it seems impossible to keep up 
with it all. In an attempt to do that, the PUF team homed in on a Commissioner who is tough to 
track down, because she is everywhere, learning and doing in the public interest.

If you want to �nd out what is going on out west, you need to talk to Washington Utilities and 
Transportation Commissioner Ann Rendahl. �at is because the region is considerably large, and 

it takes a ton of knowledge to understand all about it.
Washington State UTC, NARUC, the Body of State Regulators for the California ISO’s Energy Imbalance Market, 

EPRI’s Advisory Council, New Mexico State U’s Center for Public Utilities are just some of the organizations that 
have bene�ted from her expertise. PUF’s Paul Kjellander sat down with Commissioner Ann Rendahl and discussed 
the plethora of energy initiatives in the west she is engaged with. Enjoy.

the cold and the dark with this 
important transition of energy 
that we’re going through and 
how we can do so reliably. 
�at’s one of the critical issues.

The other most recently 
now, because of COVID and 
the geopolitical issues going on 
with Ukraine is supply chain. 
Supply chain is a big problem 
and how we’re going to be able 
to build the new energy facili-
ties, whether it’s wind, solar, 
electric vehicle charging sta-
tions, and even nuclear. It’s just 
basic steel in the ground too.

How are we going to get 
access to all of this, with the supply chain a�ecting both materials 
and the time it takes to get these built? And let’s not forget labor 
and the di�culties �nding people for the building trades. �ere 
are a lot of headwinds right now.

We’ve got the importance of the transformation and then 
we have the headwinds that are making it more di�cult. But 
it’s resource adequacy, supply chain headwinds, and also market 
development. �ose are the key issues going on in the west, regard-
less of whether you’re a state with clean-energy policies or not.

PUF: About fourteen states are part of the Western 
Interconnection and they’re diverse geographically, politically, and 
in resources used to provide power. �e Western Interconnection 
is the largest in North America. How di�cult does that make 
it in trying to plan for the future?

Ann Rendahl: Diversity can be a challenge and an opportunity. 
Frankly, because it’s a big place with lots of types of resources, 
the bene�t of the market is that, for trading across the west, you 
can bene�t from di�erent time zones and diversity of resources, 
when wind comes on, or solar comes on, or where you have gas 
plants operating or nuclear, and let’s not forget hydro.

�at’s huge. �e bene�t of having a diversity of resources that 

PUF’s Paul Kjellander: When I think of Commissioners who 
are active on power issues in the west, your name always comes 
to the top of the list. Is there any major e�ort there you aren’t 
involved with?

Ann Rendahl: Given the number of e�orts underway in the 
west, in multiple ways, I feel like I’m dipping my toe in the water. 
�ere are a number of amazing leaders of Commissions in the 
west who are making the e�ort. I’m not the only one. 

I’m engaged, but others are also engaged in the Energy 
Imbalance Market, the Western Resource Adequacy Program, 
the Extended Day-Ahead Market conversations, the Markets 
Plus Initiative, and the NorthernGrid transmission planning 
organization. 

�ere’s a lot of engagement with western Commissioners 
and energy o�ce sta�. It’s a great time to be doing this because 
there’re a lot of people interested and involved in it.

PUF: You’re at the cutting edge as you start to look at those 
things and how they’re evolving in the west.

Ann Rendahl: It’s exciting. It’s hard to believe it’s only been 
seven years since I started really engaging in this, so there’s been 
a lot of movement. While there has been a lot of turnover in 
Commissioners, there’s a lot of engagement. It feels good to be 
spending time talking about these issues.

PUF: Before we jump into what you see as the future and ask 
you to pull out a crystal ball of sorts, how would you describe 
the current state of electricity and power concerns as it relates 
to the west?

Ann Rendahl: �ere is a lot going on. As many issues as 
there are states and utilities in the west, there’re a lot of issues 
in di�erent regions. 

�e most critical issue right now is resource adequacy and 
making sure that in every state and for every utility, whether 
they’re a public utility or investor-owned utility, that there is 
su�cient power, su�cient energy, because it could be both 
through demand response or actual physical capacity energy 
from generation, to get us through some of the di�cult times.

�at’s whether it’s the heat and the drought that’s going on 
this summer and in past summers, or the cold, to get us through 

S
It’s resource 
adequacy, supply 
chain headwinds, 
and also market 
development. 
Those are the 
key issues in the 
west, regardless 
of whether you’re 
a state with 
clean-energy 
policies or not.
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But now we need to take a longer look. We can’t just look at 
the short-term contingencies. We need to be planning for where 
the changes in generation are going to be, not speci�c generation, 
because it becomes a chicken or egg problem.

If you’re still using that model, you’re not going to build 
transmission until there’re resources. You’re not going to get 
resources until there is �rm transmission capacity. �ere has to 
be a di�erent way of doing this. 

DOE is implementing the Infrastructure Bill and its funding, 
looking at corridors in di�erent ways. �ere are many initiatives 

might be generating at di�erent times, 
is both an opportunity and bene�t for 
the west. 

�e challenge is having signi�cant 
resources coming o�ine, or the drought 
in the southwest and in California a�ect-
ing hydro availability, a�ecting when you 
have gas line disruptions in the winter.

�e diversity of resources is a great 
thing, but within di�erent regions, it 
might pose problems if we don’t have 
greater diversity. Connecting all the 
regions is critical to making the grid work.

PUF: As you look ahead, with so 
much you’re engaged in, where do you 
hope the west might be in �ve years?

Ann Rendahl: I’m hoping that we 
have an e�ective day-ahead market that 
our utilities, whether they’re public or 
private, can engage in to share the diver-
sity of these resources.

Whether that expands to a full RTO, 
is another question. But it’s been an 
incremental learning how to work with 
one another through the EIM and other 
e�orts. I do see it coming together.

Now with the Western Resource 
Adequacy Program and where that 
ultimately goes, we need to get it o� 
the ground and successfully implemented 
to address the resource adequacy issues.

But having a day-ahead market of 
some form, it’s going to happen. �ere’s 
enough interest and enough momen-
tum behind it. Where it will be, how 
extensive it will be, whether there will 
be multiple markets, that crystal ball 
is cloudy.

We’ll have to stay engaged. Many of 
the utilities are engaging and working on 
this, but also understanding that it’s going to take some time to 
pull something together.

PUF: What needs to happen to see the future of transmission 
in the west evolve in the right direction?

Ann Rendahl: I was just attending the Western Interstate 
Energy Board’s meeting jointly with WIRAB and CREPC from 
folks all around the west. One of the things that came out in our 
conversations about transmission is historically we have planned 
transmission based on where the resources were, looking at where 
the congestion was, and planning out going forward that way.

With the Western Resource Adequacy Program, 
we need to get it off the ground and successfully 
implemented to address the resource adequacy 

issues. But having a day-ahead market 
of some form, it’s going to happen.
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to ensure markets can e�ectively track clean-energy attributes.
How can we make markets work better to track compliance 

with the clean-energy policies that states, companies, and custom-
ers want? We want to be able to track, not just the energy and 

know what the price was, 
but we want to know if we’re 
achieving the goals we have 
set forward for clean energy, 
and to have tracking or data 
systems in place to do that.

�at is a di�cult nut to 
crack. I know all the di�er-
ent markets are looking at 
it in di�erent ways, while 
at the same time you want 
to make sure you incent 
su�cient capacity to serve 
customer load.

�en there is reliability. 
At the same time as we need 
to track clean-energy trad-
ing, we also need to ensure 
there is a reliable grid. 

�ere are so many dif-
ferent pressures for reliability, whether it’s extreme weather, 
cybersecurity or just su�cient capacity. �ose are some of the 
key issues on the national front on electricity that I’ve been 
following. PUF

right now looking at transmission. We have to stop doing things 
the way we have been and look at how to get something built. 

Transmission has just been built in the southwest, which is 
exciting, but it takes a long time. One aspect highlighted in the 
CREPC meetings was the west is di�erent than other areas of the 
country. Many of our states have signi�cant amounts of public 
lands and siting transmission across public lands is a di�cult 
and timely e�ort.

In order to build more transmission, to get the diversity across 
the west of the resources, current and future, we’re going to have 
to work better together. We’re going to have to work together 
with our federal partners, state partners, and with the utilities.

It can’t all just be the utilities planning it, it can’t just be 
an independent power producer or independent transmission 
operator, it’s going to take all of us working together to get this 
to happen.

PUF: Beyond being a leader in the west on power-related issues, 
you’re also active at the national level with NARUC. You’re com-
ing o� of a three-year stint as Chair of the Electricity Committee, 
one of the major committees at the national association.

What are you seeing on the national level that needs to be 
addressed?

Ann Rendahl: On the national front and from my perspective, 
having been Chair of the Electricity Committee at NARUC, 
which was a great opportunity, I learned a great deal about what 
was going on in other states. And because outside of California 
and Alberta, the west doesn’t have an RTO or an ISO, there are 
other market issues going on nationally. One of these issues is how 

We want to to 
track, not just 
energy and what 
the price was, but 
if we’re achieving 
the goals we have 
set forward for 
clean energy, and 
to have tracking or 
data systems in 
place to do that. 
That is a difficult 
nut to crack.

Florida PSC Chair Andrew Fay on His EV Journey

Florida Public Service Commission Chair Andrew Fay literally takes us into his Tesla for a drive around his state 
in this four-minute video. Follow Chair Fay and see some of Florida's beauty and hear its PSC Chair re�ect on 
the state and future of electric vehicles. 

Watch at www.fortnightly.com
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Ben Grunfeld, Derek Jones, Robyn Link, Chris Luras, Macky McCleary, 

David O’Brien, Molly Podolefsky, Danielle Vitoff, Ted Walker
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Robyn Link: Utilities are positioned to be 
the orchestrator for change, bringing their 
customers together to achieve improved 
and more equitable outcomes, but they 
cannot do this alone. For their part, utili-
ties are building next-generation solutions 
to facilitate a fair energy transition through 
several key e�orts:

Personalized digital customer experi-
ences to both guide and engage customers 
on their energy use, taking advantage of 
increased data availability and advanced 
analytics solutions;

Comprehensive program aggregation 
strategies are increasingly leveraged to 
merge energy e�ciency (EE) and distrib-
uted energy resource (DER) programs 
that maximize operational and systems 
bene�ts while giving customers cleaner 
energy choices;

Market-based pay for performance 

approaches designed to promote innova-
tive projects are being used to o�set the 
saturation of traditional programs and 
lagging cost-e�ectiveness;

Fuel switching pilots for hydrogen 
– driven by DER maturity and regula-
tory emphasis on decarbonization – are 
increasingly coupled with customer-centric 
strategies and high-touch customer engage-
ment to balance the energy transition; and

Utilities should also rely on their 
relationships with partners – vendors, 
customers and their communities, and 
state and local governments – to create 
programs that accelerate decarbonization 
and energy equity goals.

For example, through stakeholder 
engagement, utilities are making program-
ming more accessible through communi-
ties and equitable for customers. Utilities 
are also applying workforce development 

strategies to drive community and energy 
savings growth through career assistance 
and up/re-skilling for emerging green jobs. 
Climate change impacts are here, but so is 
the growth of �exible, resilient, and low-
carbon grids capable of delivering more 
a�ordable, equitable, and reliable power. m

You have a short elevator ride alone with the chief executive of a major utility. 
What would you want to tell him or her?

Macky McCleary: Clean, a�ordable, reli-
able electricity is within our reach, but 
without signi�cant upgrades to the electric 
distribution system, the a�ordable and 
reliable goals will get further and further 
from our grasp. Integrating intermittent 
clean-energy sources into our existing gen-
eration �eet will require a more complex 
and �exible control system than is our 
current infrastructure.

Our current electric distribution system 
was built for the previous century. It is 
aging, expensive, and built for one-way 
power �ow. Grid animation to �atten 
out demand curves will drive signi�cant 
savings for ratepayers, but it’s hard to �x 
the plane as we are �ying it.

Regulators (Public Utility Commis-
sions, ratepayer advocates, etc.), utilities, 

product manufacturers, and telecommu-
nications companies are uncomfortable 
bedfellows, and a fractured regulatory 
environment makes this a challenging 
space for systemic change.

Nonetheless, systemic change is certain 
to occur. We are in the midst of the larg-
est investment in infrastructure in two 
generations. �e time is now for utilities 
to seize the day and invest in new services, 
and new relationships with customers and 
communities.

�e breadth of the Bipartisan Infra-
structure Law – from broadband to electric 
vehicles – presents an enormous opportu-
nity for public good, which is why utilities 
were created in the �rst place. m

The utility’s customer relationship continues to evolve. What innovative approaches 
and programs are you seeing emerge across the utility landscape? 

How are utilities moving beyond the customer (and including the broader 
community) to facilitate a fair energy transition?
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Cybersecurity threats to the grid have increased 
substantially in recent months. What should utilities 
do to protect information technology (IT)/
operational technology (OT) systems and digitally 
enabled physical infrastructure?
Chris Luras: Given the recent rise in 
threats and cyberattacks to the U.S. elec-
tric grid, utility leaders should take the 
following actions:

Play defense: Validate and fortify 
the security of your perimeter defenses. 
Boundary protection for OT systems, 
speci�cally substations, typically composed 
of �rewalls, anti-virus and intrusion detec-
tion/protection systems (IDS/IPS).

However, utilizing Software De�ned 
Networks (SDN) focusing on the Open-
Flow 1.3 standard, allow for specific 
ingress/egress communications on network 
layers 1 through 4. When used with tradi-
tional �rewalls, SDN replaces the switch 
inside critical networks and can provide 

speci�c ports/protocols to speci�c physical 
ports, allowing for only the network tra�c 
designed into the substation.

Molly Podolefsky: Regulatory require-
ments by the U.S. Securities and Exchange 
Commission, still undergoing public com-
ment, signal that ESG has moved from 
the periphery to mainstream corporate 
practice. Absent regulatory requirements, 
the underlying imperatives are immediate 
and serious enough to warrant priority 
attention and action by utilities.

As the incidence of climate-related 
disasters and market disruptions acceler-
ates, society looks to utilities for leadership, 
increasingly holding them accountable for 
either compounding or mitigating these 
threats. Utilities can lead the charge in 
combating climate change, stabilizing 
markets, and protecting society, thereby 
meeting evolving stakeholder expecta-
tions, while at the same time maximizing 
shareholder value and capturing upside 
from the energy transition.

But �rst, utilities must evolve beyond 
a compliance and risk avoidance-based 
approach to ESG, instead embracing ESG 
as a tool for value creation. �is means 
engaging the full spectrum of internal 
and external stakeholders in a thorough 
materiality assessment, identifying risks, 
and highlighting opportunities for change, 
constructing, and implementing a com-
prehensive ESG strategy, and reporting on 
goals and achievements through annual 
ESG reporting.

By leveraging ESG reporting as an 
opportunity to control their sustainability 
narrative, public utilities can positively 
a�ect internal and external stakeholder 
perceptions and understanding of their role 
as good stewards and responsible partners 
driving social and environmental good.

Second, utilities must move urgently to 
understand, control, and report on their 
Scope 3 (upstream and downstream) 

emissions. Public utilities must put pro-
cesses and systems in place to track these 
emissions e�ectively, and to monitor and 

report on improvements. Utilities must 
start engaging with their supply chain in 
a meaningful way in order to create the 
leverage they will need to reduce upstream 
emissions in the future.

Finally, utilities should educate their 
boards and executive leadership about 
ESG topics and set up good governance. 
Boards should receive regular updates on 
material ESG issues throughout the year 
and be charged with approving the utility’s 
annual ESG report. Utilities should also 
form an ESG committee responsible for 
fostering ESG awareness throughout the 
�rm and supporting operating units and 
management teams in achieving their 
ESG goals. m

Absent regulatory requirements, what immediate steps can utilities take to become 
Environmental, Social, and Governance (ESG) leaders in the power industry? 

How can the industry more effectively meet evolving societal, shareholder, 
and board expectations?
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Danielle Vitoff: As the energy system 
decarbonizes, we will see a sustained move 
away from fossil fuels, which raises the 
question: What will happen to businesses 
like gas utilities that are built to deliver 
fossil fuels?

�e answer for gas utilities and the gas 
system as a whole requires understanding 
that the gas system infrastructure is di�er-
ent from the molecules that �ow through 
it. Gas utilities currently own an incred-
ibly e�ective and resilient energy delivery 
system, one that provides redundancy to 
the current electric system and is criti-
cally important when it comes to ensuring 
continued energy service through extreme 
weather events.

In fact, as we highlighted in our work 
with the American Gas Foundation, dur-
ing the January 2019 Polar Vortex in the 
Midwest, the gas system in the Chicago 
area delivered three and a half times the 
amount of energy as was comparatively 
delivered by the electrical system in the 
same geographic area.

As we see increasing electri�cation and 
resulting load increases on our electric 
system, it is also unlikely that in just a 
few decades we will also be able to build 
enough new electricity infrastructure to 
replace energy delivery through the gas 
system during resilience events.

Currently, gas utilities are not explicitly 
remunerated for the insurance value that 

their systems provide, but perhaps they 
should be?

Following logical decarbonization 
pathways of the energy system through 
the mid-twenty-�rst century shows that 
gas systems will have signi�cantly fewer 
therms moving through them, even as 
natural gas is replaced with low- and zero-
carbon fuels, such as renewable natural gas 
and hydrogen.

Meanwhile, it will become increasingly 
important to have that gas available when 
it is needed, such as, in response to resil-
ience events. Understanding the value for 
gas utilities and the gas system as a whole 
increasingly requires a vision for the impli-
cations of decarbonization and delivery 
across the entire energy system, taking a 
holistic view of what each portion of the 
energy system is best suited to deliver. m

�is removes the need for virtual local 
area networks (LANs) by segregating layer 2 
tra�c, limits network tra�c to only autho-
rized communications, and provides added 
bene�ts such as allowing all unknown traf-
�c to be directed to a separate physical port 
for inspection by and IDS/IPS.

Since substations are static, with few 
changes, SDNs provide the known tra�c 
communications needed and expected 
within a substation, thus increasing the 
security within and between devices on 
critical OT networks.

Take inventory: Assess, validate, and 
ensure accurate inventories of key assets 
(sta�, applications, data, vendors, etc.) 
and critical points of failure, and review 
maximum allowable downtime estimates 
to manage risk exposure. Importantly, 
ensure segregation of operational technol-
ogy from your mission-critical IT systems 
and data resources from the rest of the 
organization.

Plan ahead: Run scenario-based simula-
tion tests to prepare and identify any gaps 
in your security and resiliency plans.

Engage stakeholders: Meet with key 
suppliers to understand their level of vul-
nerability to supply chain, communication, 
and energy disruptions.

Have a crisis communication plan: 
Review and enhance your Incident 
Response and Crisis Management capabili-
ties, recovery and communications plans, 
and contact lists. Open clear escalation 
channels to high-risk areas of the business 
to establish a rapid-response capability.

Review third-party agreements: Review 
and con�rm agreements for your third-
party incident response support by asking 
questions such as: Is your organization 
guaranteed priority support in the event of 
widespread problems? Is this documented 
in your service-level agreements? Do you 
have a backup, or alternate, provider? 

Implement security framework best 
practices: Finally, implement security 
best practices and guidance provided by 
security frameworks such as ISO-27001 
and NIST 800-53/800-171. m

How can gas utilities preserve their business value 
as society transitions from fossil fuels? 
What role can hydrogen play in diversifying the 
natural gas business case?

The federal government’s Producer Price Index data for the month reported, 
April, showed sharp increases in energy prices. Coal was up 43.5% year-over-
year, natural gas 107.4%, residual fuel 52.8%, gasoline 55.0%, diesel 86.5%, and 
jet fuel 127.5%. 

For residential consumers, electricity was up 10.6%, natural gas 24.6%, and 
home heating oil 118.4%. For commercial consumers, electricity was up 9.4% 
and gas 28.4%. For industrial consumers, electricity was up 11.0% and gas 
29.1%. For electricity generators, natural gas was up 47.6%.
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Climate change poses an unrelenting threat to physical assets and business 
continuity for utilities. What can utilities do to improve resilience 
in the next three years and increase business continuity readiness?

How can utilities partner with their customers to accelerate decarbonization initiatives? 
How have we seen utilities shifting more decarbonization choices to their clients?

Hector Artze: A growing number of insti-
tutional investors, state utility regulators, 
and the SEC are bringing focus to climate-
related risk reporting. Utilities across the 
globe are coming to the realization that 
many recent extreme weather events 
exceeded all historical records, and that 
in certain regions the frequency of severe 
weather events is growing. �erefore, it is 
important to understand the threat climate 
change poses to their physical assets and 
�nancial performance.  

Utilities should quantify their risks 
from extreme climate hazards by using 
downscaled stochastic climate models to 
understand acute physical risks such as 
extreme wind and �ooding, and chronic 

risks such as extreme heat and cold, which 
have unique impacts on an asset’s failure 
modes, and by using their asset data to 
understand the probability of failure and 

impact across the utility footprint and time.
By quantifying this risk, utilities can:
Substantiate and prioritize investments 

to improve system resilience and improve 
business continuity;

Develop and implement resilience 
programs that mitigate both acute and 
chronic risk;

Integrate the results in their infrastruc-
ture planning processes, and in the devel-
opment of future-proof standards; and

Be prepared to comply with climate-
risk disclosure requirements.

We expect that utilities will incorporate 
climate change impact to inform their 
strategy, and to transform their planning 
and business processes. m

Dan Bradley: Decarbonization is an 
economic imperative for multinational 
corporations. Of the Fortune Global 500 
companies that have combined revenues of 
thirty-two trillion and employ seven mil-
lion people around the world, nearly four 
in ten have delivered a signi�cant climate 

milestone or are publicly committed to do 
so by 2030 and that is increasing each year.

Small and midsize businesses, com-
munities, and cities are also committing to 
signi�cant climate milestones. As the world 
moves toward a net-zero future, these utility 
customer segments are no longer asking if, 
when, or why to decarbonize. �ey want 
to know how to decarbonize now.  

Today, leading utilities are ramping 
up energy e�ciency and demand-side 
investments that are provided to customers 
through a growing number of programs. 
Utilities can improve the decarbonization 
choices to their customers by increasing 
the speed to market of customer-centric 
programs that are tailored to customers 
along with a modern customer experience.  

Sustainability as a Service (SaaS) is an 
example of one such commercial customer 
program. SaaS entails bundling products 

and services within the customer experi-
ence to provide bespoke decarbonization 
choices and the tools to measure the invest-
ment yield of the carbon savings.

Connected Communities is an example 
of a community or municipal program. 
Utility and community partnerships are 
the new channel to the mass market for 
decarbonization investments.

Community engagement can also be 
tailored to address disadvantaged commu-
nities, vulnerable populations, and social 
justice. �e program connects custom-
ers’ needs with products and services that 
address issues such as access, workforce 
development, resiliency, and air quality.

Looking ahead, we see utilities adapting 
their business model, organizations, and 
programs to better partner with customers 
to accelerate the speed and scale of invest-
ment in decarbonization measures. m

Nineteen percent of U.S. carbon dioxide emissions in 2021 came from coal-fired electricity generation.
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What can utilities do to position themselves to succeed 
and access funding under the bipartisan infrastructure law 
and related initiatives under the Biden administration?

Nicole Reed Fry: �e Bipartisan Infra-
structure Law (BIL) funding presents a 
historic opportunity for utilities to upgrade 
infrastructure, advance climate initiatives, 
improve resiliency, and expand transporta-
tion electri�cation, while at the same time 
strengthening community partnerships 
and supporting underserved communities.

Utilities can start by recognizing this 
transformational opportunity, devoting 

leadership and resources at the beginning, 
and examining the funding opportunities 
they may be well-positioned to pursue 
(both directly and through partnerships).

BIL funding program opportunities 
will likely range from those with clear 
alignment with existing or planned proj-
ects (where federal funding may help drive 
down costs to customers) to programs 
where federal funding can tip the scales to 
bring emergent projects to life, to funding 
that could accelerate entirely new, inno-
vative programs that put utilities at the 
forefront of a cleaner and more resilient 
energy future.

�inking strategically and proactively 
about BIL funding now – while conduct-
ing targeted outreach to potential partners 
such as state and local governments – can 
allow utilities to identify the high-value 
opportunities with shared interests and 
alignment that can enable utilities to take 
advantage of the historic opportunity in 
front of them. m

Regulatory constraints 
impede dynamic 
innovation, say utility 
executives. How can 
regulators support 
aggressive innovation and 
optimize outcomes for all?
David O’Brien: When you think about 
it, innovation has always been a natu-
ral byproduct of competitive business. 
Innovate around your customer, bring 
them new technologies, new features, 
reinvent the vertical, all to create value 
for customers and shareholders. As the 
linchpin to success, innovation has been 
table stakes in competitive business. 

In the regulated utility industry, the 
emphasis has been on providing service. 
As a natural monopoly, the business model 
was built to ensure reliable service and fair 

treatment to all customers. It was built as 
a do-no-harm system; not one to foster 
creativity and innovation.

In 2022, the conditions have changed 
dramatically – customer expectations in 
the digital age are entirely di�erent. �e 
distributed energy system is upon us. 

Regulators need to reimagine the 
regulatory system to provide the degrees 
of freedom in the process for utilities to 
innovate and o�er a �nancial reward for 
bringing them to customers. m »

What are the critical challenges utilities face in 
deploying long-duration storage and transmission 
and what critical actions should they take today 
to increase capacity for renewable integration?

Lisa Frantzis: Lithium-ion batteries are 
typically the storage technology being 
used for four to eight hours of storage, 
and the average pumped hydro system is 
roughly ten hours. Both are insu�cient to 
solve multi-day reliability challenges alone.

Emerging technology options like iron-
air (Form Energy one hundred hours-
plus), hydrogen in salt caverns, or thermal 
storage using molten salt (Malta for ten 
to two hundred hours) hold promise to 
transform intermittent renewable energy 
to perform more like �rm dispatchable 
assets to the grid.
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Hector Artze is a Partner in Guide-

house’s Energy, Sustainability, and 

Infrastructure. His professional career 

spans more than 30 years in the 

electrical utility and energy fields. 

Hector is the ES&I’s global growth 

lead for energy transformation and 

infrastructure resiliency. He assists 

energy, utility, and public sector 

clients plan for the transition to 

Net-Zero carbon emissions; build 

infrastructure resiliency to mitigate 

the impact of natural disasters and 

climate change; modernize their 

utility systems; reduce the cost of 

operations and maintenance through 

process automation, optimization, 

and technology; and manage asset 

investments.

Dan Bradley has worked with 

clients to develop strategies, grow 

earnings, deliver outcomes, work 

with stakeholders and testify before 

regulatory commissions. Dan’s 

most notable recent work centers 

on his role as director-in-charge of 

REV Connect, where he is helping 

the State of New York advance its 

Reforming the Energy Vision (REV) 

goals through a first-of-its-kind 

program that facilitates partnerships 

between innovative companies and 

utilities. REV Connect was named Util-

ity Dive Project of the Year, and Dan 

was named a runner up for Public 

Utilities Fortnightly’s Innovator of the 

Year awards for his role.

Michelle Fay is a partner in the 

Energy, Sustainability, and Infrastruc-

ture segment supporting clients as 

they implement transformational 

programs. She brings more than 20 

years of experience planning and 

delivering complex and innovative 

programs for utilities. Michelle’s 

expertise includes program and 

project management, organizational 

change management, account man-

agement, process and performance 

improvement, grid modernization, 

energy efficiency, analytics. She is 

an experienced leader specializing 

in emerging technologies and is 

respected for her integrity, leadership, 

team building, strategic planning, and 

laser-focused execution.

Lisa Frantzis is a partner in 

Guidehouse’s Energy, Sustainability, 

and Infrastructure segment, respon-

sible for decarbonization go-to-market 

initiatives such as clean hydrogen, 

e-mobility, and renewable energy 

solutions. Throughout her 40 years 

of consulting experience, she has 

determined clean energy integra-

tion options for utility companies; 

identified energy program options 

for international government agen-

cies; developed business strategies 

for clean energy manufacturers; 

and conducted due diligence for 

financial firms considering clean 

energy investments. Most recently, 

she is leading Guidehouse’s Hydro-

gen Consortium, Building the Clean 

Hydrogen Economy, with over 20 

companies working together to 

create and launch innovative pilot 

projects/hubs that use clean hydro-

gen to decarbonize heavy transport, 

What immediate actions can utilities take to unlock 
benefits and social equity for stakeholders from trends 
in electrification in transportation and buildings? 
What are utilities behind on or what bottlenecks 
will need to be overcome?
Derek Jones: Promoting energy inde-
pendence, sustainability, and resilience 
through building and transportation 
electri�cation without impeding customer 
and societal objectives is paramount for 
utilities. �ere are abundant opportuni-
ties to unlock bene�ts and social equity 
for stakeholders through full-site con-
version. Full-site strategies will address 
�eet, facility, and fuel conversion needs 
through a controlled, low-risk implemen-
tation platform. 

If the platform addresses the four 
conversion priorities – acquisition, infra-
structure, interoperability, and change 
management – utilities can avoid becom-
ing a bottleneck in this transition. Proac-
tive platform implementation can also 
provide an on-ramp to �nancial, opera-
tional, environmental, and equity bene�ts 
for utility stakeholders. 

�e biggest mindset shift for utilities 
is recognizing that the pace for this global 
transition is fueled by relentless innovators, 
aggressive non-utility-centric policy goals, 
and swelling capital market infusions – 
and they better keep up! m

Utilities must scale these newer technol-
ogies to drive down costs and provide proof 
points for more wide-scale deployment.

With transmission, utility companies 
are challenged by a lack of situational 
awareness on their lines, as well as the need 
for increased capacity for new renewable 
generation. Today, U.S. Energy Infor-
mation Agency estimates that less than 
one percent of transmission lines globally 
are monitored and Lawrence Berkeley 
National Laboratory notes there are nearly 
a thousand Gigawatts of interconnection 
projects stuck in the queue.

Companies like LineVision help 
address these challenges as their non-
contact sensor-based platform is able to 
equip grid operators with data on the 
performance of their transmission lines 
and unlock additional capacity through 
dynamic line ratings, enabling operators 
to reduce interconnection queues while 
also providing real-time system visibility. 

Utility companies should deploy 
dynamic line-rating technology, as it is able 
to create additional capacity and enhance 
system resilience at a fraction of the cost 
of traditional projects without requiring 
time-consuming permitting processes. m
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What role should utilities play in facilitating innovation from industry stakeholders, 
including oil & gas, automotive, tech, telecom, and others? 
What investments and programs should integrated planning prioritize to support?
Ted Walker: Utilities are at the core of 
the clean-energy value chain and are 
well-positioned to own and optimize 
key parts of the emerging Energy Cloud. 
Utilities should embrace this role and 
drive collaboration with other players (as 
opposed to putting up walls to protect 
their franchise). 

New sustainability-focused customer 
solutions will require once-disparate 
industries to collaborate. For example, 
a regional transportation electri�cation 
initiative will have a much bigger impact 
if automotive manufacturers, traditional 
oil & gas players, governmental entities, 
major customers, and utilities all work 
together. A utility going it alone will likely 
have a much smaller impact.

Multi-decade planning horizons are 
nothing new to utilities, and a similar 

approach is needed to drive innovation. 
We see innovation investments in two 
categories:

Clean energy grid optimization – 
investments that make the T&D grid 
more resilient and robust, including DER 
integration, EV smart charging, climate 
resiliency, etc.; and

Clean energy ecosystem engagement 
– investments that facilitate innovation 
across the value chain, including market 
engagement programs, open innovation 
platforms, joint sustainability-as-a-service 
o�erings, etc.

By taking a lift-all-boats approach, 
utilities can optimize the clean energy 
outcomes for all stakeholders, while opti-
mizing their own bottom lines. m

increase renewables integration, 

and decrease emissions in the U.S. 

energy sector.

Nicole Reed Fry is a Director 

in the Energy, Sustainability, and 

Infrastructure segment, focusing on 

strategy, planning, and evaluation 

for energy efficiency demand-side 

management and distributed energy 

resources. Nicole works with gov-

ernment, utility, and private sector 

clients, leading projects related 

to market transformation, impact 

and process evaluation, customer 

engagement, energy efficiency 

financing, and market strategy. 

Prior to joining Guidehouse, Nicole 

spent four years with the Office of 

Energy Efficiency and Renewable 

Energy at the U.S. Department of 

Energy, where she managed policy 

and programs focused on innovative 

energy efficiency initiatives.

Benjamin Grunfeld is a partner 

in the global Energy, Sustainability, 

and Infrastructure segment and the 

European and Middle Eastern utility 

and energy company sector leader. He 

is a trusted advisor to senior leaders 

across the entire energy sector value 

chain. Benjamin has considerable 

consulting project experience in the 

areas of strategy and operations, 

mergers and acquisitions, project 

development and finance, energy 

efficiency and demand-side man-

agement programming, regulatory 

economics, electricity market design 

and operations, and energy policy. He 

is a recognized expert on the energy 

sector globally and has served as 

an expert witness in regulatory and 

civil matters.

Derek Jones is a Director in 

Guidehouse’s Energy, Sustainability, 

and Infrastructure segment where 

he leads the Mobility Solutions 

group. Derek has over 15 years of 

experience in the transportation 

and energy sectors. Derek manages 

teams bringing leading syndicated 

research, direct industry experience, 

and proven consulting expertise, to 

develop outcome-based solutions 

that enable a sustainable future. 

He supports market actors across 

the ecosystem – including utilities 

and energy providers, automakers, 

equipment manufacturers, service 

providers, and governments – in 

developing and delivering innovative 

programs, products, and services.

Robyn Link is a director within 

the Energy, Sustainability, and Infra-

structure segment where she leads 

the commercial and industrial solu-

tions consulting group. She brings 

more than 17 years of experience 

successfully driving, accelerating, 

and delivering organic growth for 

both established and early-stage 

businesses within the energy sec-

tor. Robyn has partnered with 80+ 

utility companies (IOUs, Co-ops, 

and Municipals) in North America 

to create and deliver new, trans-

formational load management and 

customer engagement solutions that 

drive results and resolve significant 

business challenges for utilities.

Chris Luras has over 17 years 

of energy industry experience. At 

Guidehouse, Chris serves as the 

solution leader for Guidehouse’s Risk, 

Compliance and Security services, 

working with utilities on all aspects 

of NERC Reliability and Security 

compliance, Cyber and Physical 

Security, Risk Management, and 

Resiliency. Specifically, Chris leads 

the development, management, and 

execution of tools and services aimed 

at cybersecurity, security compliance, 

risk management, internal controls, 

and process and program improve-

ment within the energy sector.

Macky McCleary is a proven 

utility, insurance, and environ-

mental regulator, a clean energy 

entrepreneur and a transformation 

and organization leader. Trained as 

an architect at Yale University and 

a consultant at McKinsey & Co., 

Macky brings creativity, vision, and 
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attention to detail to bear for his cli-

ents in every engagement. Macky 

drives innovation for clients in the 

converging industry sectors of en-

ergy, finance, telecom, government, 

infrastructure and transportation. He 

has combined expertise in strategy, 

operations, branding, consumer and 

behavioral insights and business 

development. At the intersection of 

business and government, he has 

spent the past 15 years delivering 

high value projects for clients and 

citizens alike.

David O’Brien is a Director in the 

Strategy & Operations group within 

Guidehouse’s global Energy, Sustain-

ability, and Infrastructure segment. 

He advises clients regarding the 

transformative change taking place 

in the energy industry. David helps 

clients examine the macro drivers 

changing the physical and financial 

domains of the distribution grid and 

to consider sustaining business 

models and complimentary regula-

tory frameworks. With more than 28 

years of experience in accounting, 

commercial lending, economic de-

velopment and energy policy, David 

specializes in applying a macro view 

of a changing industry landscape to 

integrated strategies for technology 

and regulatory approach.

Molly Podolefsky is a director in 

Guidehouse’s Energy, Sustainability, 

and Infrastructure segment. She 

brings considerable experience as 

an applied econometrician to energy 

efficiency and demand-side manage-

ment engagements. Prior to joining 

Guidehouse, Dr. Podolefsky earned 

her doctorate in Economics from 

the University of Colorado, Boulder, 

with an emphasis in energy and 

environmental economics, focusing 

her research on the effectiveness of 

solar incentives in California. Dur-

ing her tenure at Guidehouse, Dr. 

Podolefsky has served as project 

manager for engagements both with 

large investor-owned utilities and 

smaller municipal and cooperatively 

owned utilities.

Danielle Vitoff is a Director within 

Guidehouse’s Energy, Sustainability, 

and Infrastructure practice. She 

focuses on strategic engagement 

around decarbonization, resilience, 

and sustainability for governments, 

corporations, and utilities. Danielle 

is a skilled project manager who has 

successfully led clients in exploration 

and public engagement to develop 

defensible sustainability strategies 

that support multi-faceted business 

goals. Notable engagements include 

the San Antonio Climate Action 

and Adaptation Plan, leading the 

development of the American Gas 

Foundation resilience study, decar-

bonization roadmaps for multiple 

natural gas utilities, managing the 

California Sustainability Alliance, and 

the development of a science-based 

target for The Coca-Cola Company.

As a key leader in Guidehouse’s 

strategy, policy, and regulations 

team, Ted Walker is a strategic 

advisor to energy companies, 

focused on growth opportunities 

and the changing role of the utility 

in the evolving energy ecosystem. 

He has worked with many large and 

medium electric and gas utilities 

to develop and plan for strategies 

that diverge from their “business as 

usual” mindset. His content focus 

areas include distributed energy 

resources, alternative transportation 

fuels (including electric vehicles), 

non-commodity products and ser-

vices, digital customer transforma-

tion, innovation strategy, emerging 

technologies (including particular 

depth in blockchain), and M&A. 

Ted has worked across the utility 

value chain, with particular focus in 

energy retail, T&D, customer front/

back-office, and shared services.

COVID and geopolitical events have heightened the risk calculus for global 
energy markets. How have these events changed risk management for utilities? 
What can utilities learn from other industries?
Ben Grunfeld: First and foremost, you are 
not alone in recognizing you don’t have all 
the answers or all the solutions in place. 
Less than forty percent of CEOs glob-
ally say they believe they are well-prepared 
to meet challenges posed by a major crisis 
related to in�ation, cybersecurity, supply 
chain disruptions, or climate change.

�is is a shockingly low number, con-
sidering that in the past two years alone, 
extreme weather events, cyberterrorism, 
and COVID have forced companies to 
adapt in real time to what only recently 
had been largely hypothetical risks.

We recommend that companies across 
the energy, �nancial services, health, secu-
rity, and defense sectors implement the 

following risk-management best practices:
Improve visibility and awareness: 

Identify essential business services and 

functions, measure impact, and identify 
acceptable disruption tolerances.

Strengthen business practices: Diversify 
risk and reduce single points of failure 
through digital transformation, process 
re-engineering, or capacity improvement.

Harden physical assets: Increase the 
resilience of physical assets through 
improvements in design standards, 
enhanced risk-mitigation measures, and 
threat detection and security controls.

E�ective risk-management practices are 
essential to business resilience. In today’s 
turbulent economic and geopolitically 
charged environment, strengthening busi-
ness resiliency should be a priority for all 
leaders. m
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What will the utility of the future look like in 2030? 

How will it be different from today’s utilities?
Michelle Fay: Ambitious net-zero goals 
at the state and federal levels, increased 
intensity and frequency of extreme weather 
events, and increased stakeholder pres-
sures are requiring utilities to make more 
changes in the next eight years than they 
have in the past hundred. 

The transition to a cleaner, more 
resilient grid is no longer a nice to have, 
but a must have, and utilities will need to 
accelerate the pace at which they adapt to 
these evolving conditions.  

Accelerated penetration of DERs 
and bene� cial electri� cation are causing 
changes to the traditional peak demand 
pro� les and introducing large volumes 
of intermittent load. � e complexity of 
managing this dynamic system requires 

an increasing dependency on technol-
ogy to provide transparent and real-time 
analytical capabilities to forecast, manage, 

and optimize the resources and the system. 
Utilities will no longer simply deliver 

a service. � ey will orchestrate a dynamic 
system that must respond to changes and 
demonstrate a nimbleness previously only 
expected from the technology sector.

To compete in this new world, utilities 
will need to put innovation at the core of 
their business. � ey will need to extend 
beyond the traditional energy e�  ciency, 
demand response, and smart grid pro-
grams, and quickly and e� ectively bring 
new technology and programs to scale. 
� ey will need to bring customers along on 
this transition – ensuring the programs are 
created and implemented in an inclusive 
and equitable manner to meet the needs 
of their diverse customer base. PUF
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Conversation with INL Director 
John Wagner, 

with PUF’s Paul Kjellander
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X
ost who work in the energy and utilities industry know of Idaho National Laboratory as the nation’s 
lab for nuclear energy research and development. But much more gets done there in strategic areas 
of energy, national security, science, and environment.

�e research comes in many forms, but perhaps the best way to explain INL is as an applied 
energy laboratory, where smart people conduct practical research that can be put to use to solve big 

problems. A major one facing the industry today is achieving decarbonization.
PUF’s Paul Kjellander, who hails from Idaho, sat down with Lab Director John Wagner, who came there to build 

advanced nuclear reactors, part of the clean-energy solution. Listen in on the future at INL.

deployment, and drive 
down costs.

We are an applied 
energy laboratory, so 
we conduct practical-
minded research. An 
example is the inte-
grated energy systems 
work that we do. 

We know the fu-
ture state is going to 
be regionally depen-
dent based on avail-
able resources, whether 
there’s wind availabil-

ity or solar, for example. But we also know that wherever you’re 
at, you’re going to need to use multiple sources and use those 
e�ectively.

�e other key is that the future integrated energy systems 
must be secure. As we build out the energy systems of the future, 
whether that’s a lot of distributed microgrids or something else, 
they have to be secure, so physical and cybersecurity are baked 
into everything we do. 

I worry that if you move too fast without incorporating cyber-
physical protections, you could end up taking a step backward 
in terms of cost, reliability, or resiliency of your system.

PUF: Idaho National Lab plays a signi�cant role in the 
advancement of cybersecurity nationwide. How do you handle 
that? It’s constantly changing.

John Wagner: Unfortunately, that’s true. It’s hard to see when 
the work is done in terms of cybersecurity. 

I don’t know the origin of it, but I’ve heard that the half-life 
on cybersecurity knowledge is eighteen months. �at means that 
every eighteen months, you’re out-of-date in terms of the threats 
and approaches to address them. �at’s concerning.

But we have to deal with it. �at part, we can’t change. In 
terms of when are you ever done, it may feel like you’re always 
chasing threats. What I like about the team here is they’ve 
developed a methodology.

�ey call it consequence-driven cyber-informed engineering, 

PUF’s Paul Kjellander: You’re the Director of the Idaho 
National Laboratory. As you look at the state of powering not 
just our region but the nation with electricity, how would you 
describe the current state today?

John Wagner: Energy worldwide, nationwide, and regionally 
is at a crossroads. We’re all looking to how we’re going to reduce 
carbon emissions and ultimately get to what we’re trying to do 
at the laboratory, which is net-zero carbon emissions of our site 
operations by 2031.

A lot of that leads to electri�cation, which then leads to more 
generation. We’re looking at it more holistically than we did in 
the past, and that is not just decarbonizing electricity, but also 
transportation and industrial processes.

In our region we’re talking a lot about, including when I 
recently had the opportunity to talk with Wyoming Governor 
Gordon, the coal-to-clean-energy transition and carbon capture 
and utilization.

At the laboratory, we think a lot about the coal-to-nuclear tran-
sition. We’re excited about the TerraPower project in Kemmerer, 
Wyoming that would transition a coal site to a nuclear site, 
utilizing existing infrastructure and workforce.

But we also think about, over what period of time that transi-
tion takes place, and how we might further reduce and capture 
the carbon emissions of existing fossil resources because this is 
going to take a little time.

PUF: How much time could the transition take and what 
role will the lab play in helping to shave o� some time as you 
look at the horizon?

John Wagner: When we look at deep decarbonization, it’s 
going to take at least a couple of decades. We have to be careful 
that the decisions we’re making for short-term gains aren’t making 
it more di�cult for us in the future.

�ere’s a lot the laboratory can do to help shave some time 
o�, and there’s a lot we are doing, such as working to accelerate 
advanced nuclear technologies from the computer to deployment. 
We have a strong focus.

�at’s what brought me to this laboratory, to build advanced 
reactors. To play a role in making the transition from talking 
about so-called paper reactors to actually building reactors. We 
have to demonstrate that we can deploy reactors again, accelerate 

M
When we look at deep 
decarbonization, it’s 
going to take at least 
a couple decades. We 
have to be careful that 
the decisions we’re 
making for short-term 
gains aren’t making 
it more difficult 
for us in the future.
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in terms of the most consequences of somebody 
getting into a system?

PUF: You mentioned trying to move away 
from paper reactors to real reactors. What’s 
happening on that front?

John Wagner: �at’s what I’m the most 
excited about. We’ve developed a strategy at 
the laboratory, working with the Department 
of Energy and other stakeholders, in terms of 
how to move the needle on building reactors.

If you’re not close to this �eld, you likely 
think about nuclear reactors as gigawatt-scale, 
as ten years to build, and ten billion dollars. 
�at’s the current generation.

When we think about advanced reactors, 
novel systems, we had another piece that came 
into our strategy, and that is a strong market 
interest in small systems. We’ve developed a 
strategy that starts small and simple, enabling 
us to learn how to do this again. We haven’t 
demonstrated a new reactor at the laboratory 
since the early ’70s.

We’re learning how to do it again with sys-
tems that are small and simple, and building 
up from there. We have, just over this decade, 
developed a strategy that involves multiple 
advanced reactor demonstrations beginning 
next calendar year and then having successive 
new reactors demonstrated approximately one 
per year for the rest of this decade.

PUF: Talk about net-zero initiatives, why 
you’re so aggressive, and trying to accomplish 
that in a relatively short window of time.

John Wagner: It was a little more than a year 
ago when I became Lab Director. At that time, 
I expanded my understanding of this laboratory 
to what a signi�cant enterprise this is, eight 
hundred ninety square miles. We have over 
six hundred vehicles, and over three hundred 
buildings. We have our own land�ll.

I started understanding that the challenges we 
face to go to net zero are the same or similar challenges to what 
a city, state, or other major organization faces. I gained a broader 
understanding of our clean energy and critical infrastructure 
security mission space, which is developing technological solutions 
to these challenges, with the expectation that others will adopt 
these technologies. 

It dawned on me that the combination of our R&D mission 
and site operations provide a unique opportunity for us to lead 
by example. Since about a year ago, it’s already had tremendous 

and that is trying to get people early in the process of whatever 
system they’re developing to think about cybersecurity as opposed 
to what we’re doing largely now with existing infrastructure, 
which is using Band-Aids to secure them.

We’re thinking about cybersecurity at the outset, having it 
involved in everything in designing a new system. �e other 
key piece is thinking about it from an adversarial perspective.

If you are going to attack this system, how would you do it? 
What do you need to protect, and what do you need to protect 

We have, just over this decade, developed 
a strategy that involves multiple advanced 

reactor demonstrations beginning next calendar 
year and then having successive new reactors 

demonstrated approximately one per year 
for the rest of this decade.
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When you think about our unique nuclear facilities, that’s 
probably the most obvious example of where we can help com-
panies develop and demonstrate technologies in a way that 
they otherwise could not a�ord to do because of the taxpayer 
investments in our infrastructure.

But the same can be said for our other clean-energy areas, 
like our battery testing laboratories, biofuel users’ facility, and 
our many national security test ranges, including our critical 
infrastructure test range and our wireless security test range.

PUF: �ere are programs and projects that people in the real 
world can come, utilize, 
and take advantage of.

John Wagner: Yes. It’s 
part of our net-zero e�ort. 
We already have a couple of 
microgrids, but we’re work-
ing toward a microgrid 
powered behind the meter 
to demonstrate how that 
would work to power up 
facilities. �en that could 
be a grid and a set of capa-
bilities that others come in, 
and not just understand, 
but actually use.

PUF: It sounds like the 
future is bright.

John Wagner: It abso-
lutely is. It’s exciting, but 

the challenges before us are at times daunting. We want to move 
toward eliminating carbon emissions. At the same time, we’re 
going to electrify a lot more things.

What I haven’t talked about that I worry about, are critical 
minerals, where they come from, how do we sustainably mine 
them, and how do we optimize their usage so that we’re using 
them most e�ectively?

I see a bright future for nuclear. I see an exciting future around 
microgrids in terms of resiliency and security, and just a lot of 
opportunity. PUF

impacts because it’s a focal point now that brings our research and 
operations together around real solutions, that once demonstrated, 
we can transfer to others who have similar goals.

In terms of the schedule, it is aggressive. National laboratories, 
all of us, were originally established to do big things. �at’s why 
we exist in the �rst place.

First, we thought a lot about what our role is as a national 
laboratory in solving major problems for the nation. Second, 
what’s the appropriate time scale relative to the problem and the 
urgency of the problem we’re addressing?

It’s aggressive and ambitious. People use the word audacious. 
We are on track to do it by 2031.

PUF: �e research you do at the lab, it’s a delicate balancing 
act. You have to put your �nger on the problems that need to be 
addressed but can’t push the outcomes in any speci�c direction. 
�at’s not a simple task.

John Wagner: �at’s absolutely right, and that’s where part-
nering and being attached with what I call the real world, is so 
critical. One of the risks that an organization like a national 
laboratory has, is that our research becomes detached from the 
real problems that cities, countries, or private companies are 
facing, or what the market needs.

It’s more of why I love this laboratory. As an applied energy 
laboratory, we take extra e�ort to be connected to the real 
world, and make sure we understand what the right problems 
are to be solving, not just the problems that we happen to be 
interested in solving.

PUF: As you look at the dynamic changes happening in the 
electricity sector, how important do you think the lab’s role will 
be in resolving some of those issues and helping get them from 
the lab bench to the real world?

John Wagner: You’re talking to a Lab Director, so it’s going to 
be very important. You see that as evidence through our growth. 
Our growth is not just in federal programs, but also our growth 
is in terms of supporting private companies in what they do.

You might ask, why is that? First and foremost, it’s our people 
and the expertise they have, but it’s our people and expertise 
matched with facilities that either the private sector can’t a�ord, 
or maybe for other reasons, aren’t able to do.

We’re working 
toward a microgrid 
powered behind 
the meter to 
demonstrate how 
that would work to 
power up facilities. 
Then that could be 
a grid and set of 
capabilities that 
others come in, and 
not just understand, 
but actually use.

Of the 124 million homes in the United States, a hundred percent of them have electric utility service. But sixty percent of 
them have natural gas utility service. This according to the just-released 2020 Residential Energy Consumption Survey of the 
U.S. Energy Department. Forty-seven percent of the nation’s homes use natural gas for space heating. The same percentage 
use gas for water heating. Thirty-eight percent use gas for cooking. The usage of natural gas is highly regional. Sixty-six percent 
of homes in the midwest use gas for space heating. In contrast to this, thirty percent of homes in the south use gas for heating. 
Indeed, just forty-two percent of homes in the south have natural gas service. This percentage is seventy-four percent in the 
west, seventy-three percent in the midwest, and sixty-six percent in the northeast. Four percent of the nation’s homes still use 
oil for space heating. This usage is very highly regional. Ten percent of homes in the northeast and eight percent in the midwest 
use oil for heating. In contrast to this, less than half a percent of homes in the west use oil for heating.
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airos Power employees like to build, and their ultimate aim is a commercial nuclear reactor in service 
in 2030. Speci�cally, they plan to build the Kairos Power �uoride salt-cooled high temperature 
reactor, or KP-FHR for short.

�ey say they are disruptors, and their novel advanced reactor technology aims to be cost competitive 
with natural gas in the U.S. energy market. �at achievement will come from the method used by 

SpaceX, an iterative development process to build increasingly complex rockets, applied here to nuclear technology.
Kairos Power is on a fascinating journey. To �nd out more about this, PUF discussed what the company is up to, 

and it’s a lot. Listen in as Lou Martinez and Peter Hastings envision the future.

PUF: �ere are always questions about nuclear safety cost. 
�ese are not thousand-megawatt plants that you’re going to build.

Lou Martinez: A commercial unit of our advanced �uoride salt-
cooled high-temperature reactor is expected to be a hundred forty 
megawatts electric. Di�erent numbers of units can be combined 
together at any given site depending on the needs of the grid.

It’s important to understand how our cost and safety case 
are related to the a�ordability of our reactor. What Peter just 
described is giving us incredible inherent safety. �e combination 
of �uoride molten salt with TRISO fuel allows us to have an 
optimized nuclear safety footprint.

With our inherently safe design, we dramatically reduce the 
physical footprint of safety-related systems. �at supports our 
objective to deliver clean energy at an a�ordable cost. We have 
four primary workstreams in which we are working hard to 
solve di�cult problems and reduce risk in order to achieve cost 
certainty before building the �rst reactor.

First, we know to be cost competitive we must mitigate 
technical, licensing, manufacturing, and construction risk. To 
do so, Kairos Power is applying a rapid iterative development 
approach, which means building successive hardware iterations 
so we can learn by building.

We will have four major hardware iterations – nuclear and 
non-nuclear – prior to our �rst commercial reactor. �at is one 
of our �rst strategies to prove cost certainty.

�e second workstream is construction. We capture learnings 
and reduce construction risk as we build the di�erent iterations.

�e third workstream is the supply chain and manufacturing. 
We have a strong and vigorous vertical integration strategy for 

PUF’s Steve Mitnick: You are developing an innovative 
advanced nuclear technology. What is your technology and what 
drove you to put this company together to bring this technology 
to fruition?

Lou Martinez: Kairos Power is a mission-driven company. 
We are singularly focused on our e�orts to commercialize an 
advanced reactor technology. What singular means is that we are 
only developing one technology, which is a �uoride salt-cooled 
high-temperature reactor. We need to do it in time to play a 
signi�cant role in the �ght against climate change.

Kairos in Greek means the right or opportune moment. By the 
2030s, there will be a lot of natural gas combined-cycle retirements 
in the U.S. and large nuclear reactors will need to be replaced. 

Energy needs will continue to increase as our society grows. 
�erefore, we need to deliver a clean-energy solution with robust 
safety at an a�ordable cost.

PUF: Peter, how did you all get together and why did you 
do this?

Peter Hastings: Kairos Power grew out of an integrated 
research project, collaborating with DOE, UC Berkeley, MIT, 
University of Wisconsin-Madison, and National Laboratories. 

Our three cofounders, all of whom worked on that project, 
concluded that the next logical step was to establish a private com-
pany to commercialize the �uoride salt-cooled high-temperature 
reactor to accelerate the development of an innovative nuclear 
technology to transform the energy market.

Our hybrid design uses TRISO fuel, which is virtually inde-
structible and has been demonstrated not to fail at temperatures 
that exceed our operating conditions – including postulated 
emergency conditions – by hundreds of degrees. It is coupled 
with a molten salt coolant, which has a tremendous heat capacity, 
chemical stability, and a�nity for radionuclides. 

In the unlikely event of fuel failure, where radionuclides leak 
out of the fuel, they’re latched onto by the molten salt. You couple 
that with a primary system pressure that’s, for all intents and 
purposes, atmospheric pressure, and it eliminates the volatilization 
component of a pressurized system. 

You end up with a design that has orders-of-magnitude 
increases in safety over what is already the safest electricity 
technology ever developed. It’s a no brainer.

K
We are singularly focused on efforts 

to commercialize an advanced reactor 
technology. Singular means we are 

only developing one technology, 
which is a fluoride salt-cooled 

high-temperature reactor.
– Lou Martinez
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Peter Hastings: I was heavily involved in 
the last large, light-water reactor renaissance 
as a member of the NuStart consortium 
where we worked to license AP1000 plants 
at seven sites under six di�erent utilities.

Only two of them have gone to construc-
tion so far, and while I’m two-hundred-per-
cent supportive of my friends and colleagues 
at the Vogtle plant, the outcomes at the other 
sites were not what anyone hoped for.

I’ve been doing exclusively nuclear work 
my entire career, nearly forty years, and the 
majority of that time has been in licensing 
nuclear facilities. I’ve never been as optimistic 
as I am now about the prospects of deploying 
new nuclear plants.

�ere’s a new recognition of the value that 
nuclear energy brings to enabling the world’s 
transition to clean energy. �at’s the nexus 
with our mission, not only among policy-
makers, but at the grassroots level as well.

We have worked with the NRC to 
ensure the agency is ready to receive and 
review applications for new technologies. 
Developments include establishment of a risk-
informed regulatory framework for advanced 
reactors, right-sizing of emergency planning, 
security reforms, and more generic treatment 
of environmental reviews.

�e NRC has adopted, and we’ve helped 
pilot, innovations that include streamlined 
review processes, increased use of in-o�ce 
reviews and audits, and the core-team con-
cept to provide for continuity during review 
from one year to the next.

In the past �ve years in the licensing 
space, we’ve set the pace for industry and 
pre-application engagement with the NRC. 
It’s hard to say this without sounding like 
we’re bragging, but we’ve submitted almost 
a dozen substantive, methodological topical 

reports, eight of which have been approved. 
We’ve established all this while introducing an additional 

iteration in our iterative strategy – the deployment of a test reactor.
In less than two years, we went from the decision to deploy 

that test reactor to acquisition of the site, characterization of the 
site, development of the construction permit application, and 
submittal and acceptance of that application.

In forty years, I’ve never seen a case like that. To its credit, 
the NRC has kept up. I’m optimistic.

safety-related and critical components to ensure we achieve 
cost certainty.

�e last workstream is licensing. We need to know the risks and 
have a high level of certainty that we can license our technology. If 
we have a high level of certainty on the technology, construction, 
supply chain, manufacturing, and licensing, we can translate that 
into a high level of certainty on the cost of the �rst nuclear reactor.

PUF: �e NRC moves at a certain pace. How does that look? 
Are you optimistic?

In less than 2 years, we went from the decision 
to deploy that test reactor to acquisition and 

characterization of the site, development of the 
construction permit application, and submittal 

and acceptance of that application. To its credit, 
the NRC has kept up.

– Peter Hastings
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called U-facility, or user facility. �ere, we will have a full-scale, 
non-nuclear version of our �rst commercial reactor. It will have 
the pump, the vessel, and all the other systems, and will be used 
as a training facility.

PUF: Lou, what are you building?
Lou Martinez: I have something cool 

to show you. �is is a non-nuclear version 
of a fuel pebble that has been manufac-
tured in our lab. We need a lot of them 
to make our reactor work. A single fuel 
pebble can produce the same amount of 
energy as burning four tons of coal, but 
without any carbon-dioxide emissions.

We are mirroring what SpaceX did 
with their rapid spiral development – we 
call our approach rapid iterative develop-
ment – which allows us to accelerate test 
cycles for innovation and optimization.

�e �rst big hardware demonstra-
tion we are building is the Engineering 
Test Unit, or ETU, which is going to 
be hot-commissioned in a few weeks in 
Albuquerque. It will perform integrated 
testing of a select set of systems, struc-
tures, and components in a non-nuclear 
and unenriched Flibe environment.

�e scale of ETU is approximately 
the same as the Hermes demonstration 
reactor, for which we have submitted a 
construction permit application to the 
NRC. ETU is going to be the largest 
Flibe facility ever built in the U.S. by an 
industrial company.

The primary objective of ETU is 
to demonstrate design integration. We 
are already assembling a vessel, pump, 
pipes, and cooler stu� like pebble han-
dling equipment, the reactivity control 
and shutdown system, and all our 
instrumentation.

ETU has helped us to initiate and 
exercise the supply chain for Hermes’ 
specialized equipment and materials and 
�gure out what we need to vertically inte-
grate, versus what we are going to source 
from outside suppliers.

After ETU, we have the Hermes 
demonstration reactor in Oak Ridge, 
Tennessee. Its output will be thirty-�ve 
MWth, and it will not be connected to 
the grid. Very similar to ETU, we are building Hermes to prove 
we can deliver nuclear heat at an a�ordable cost and derisk the 
licensing path of KP-FHR technology.

After Hermes, we’re moving again to a non-nuclear iteration 

ETU is going to be the largest Flibe facility ever 
built in the U.S. by an industrial company. After 

ETU, we have the Hermes demonstration reactor to 
prove we can deliver nuclear heat at an affordable 
cost. After Hermes, we’re moving to a full-scale, 

non-nuclear version of our first commercial reactor.
– Lou Martinez
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by 2026 and it has a fairly short lifespan. Our � rst commercial 
plant is planned for 2030. One of the challenges we expect to have 
– a good problem – is keeping up with the order book after that.

In terms of obstacles, I wouldn’t describe our needs as hurdles, 
because we believe most of what we need to do is doable. We 
do need regulatory certainty. We need continued support for 
out-of-the-box thinking with regard to issues that a� ect broad 
deployment of new technologies.

We need forward thinking in policies on issues such as supply 
chain. For example, how do we modernize quality assurance 
requirements to stand up the supply chain for nuclear components 
and recognize that some of the rules in place for the existing 
operating � eet are out-of-touch with modern practices?

We’d like to see contracting reform on programs such as the 
Advanced Reactor Demonstration Program, for which we were 
one of several awardees.

From U-facility, we will gain the ability to derisk operations 
and maintenance costs. We have built alliances with major utilities 
in the U.S., including TVA, Constellation, Southern Company, 
and also Bruce Power from Canada.

Our last iteration will be the � rst commercial reactor. It’s a 
single-unit, one hundred forty megawatt electric KP-FHR. It’s 
still an iteration because it will be the � rst-of-a-kind build, and 
we need to keep learning by building.

Within Kairos Power we have two streams of development: 
one is the product, and at the same time we are investing in 
the infrastructure needed to manufacture it and reduce costs. 
� at’s why we have our facilities here in Alameda, California 
with two labs.

� ere is the RAPID prototyping lab where we are constantly 
performing tests. � en, after we learn from an experiment, we 
dismantle it and build something new to keep learning. We also 
have the Salt lab where we design and build test cycles involving 
molten Flibe salt.

Albuquerque, New Mexico, is the home of ETU. It’s also 
home to our manufacturing infrastructure. From welding to 
robotic CNC machines, we have all the basics to create those 
main components.

PUF: Peter, what is the timeframe and what obstacles are in 
front of you?

Peter Hastings: We’ll have our Hermes test reactor operating 

We do need regulatory certainty. 
We need continued support for 

out-of-the-box thinking with regard to 
issues that affect broad deployment 

of new technologies.
– Peter Hastings

The Engineering Test Unit Demonstration Experiment (ETUDE) test stand validates integral hydrodynamics performance and pebble 
fuel recirculation methods, in Kairos Power’s R-Lab in Alameda, California.

Photos curtesy Kairos Pow
er
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the socks o�  of all previous companies I’ve worked for in that 
regard. We have a team of people who believe they’re coming to 
work to help save the world.

We have set forth an audacious mission. I encourage anybody 
who’s interested in Kairos Power to look for opportunities to 
engage with us. We will make the impression that this is a 
company they want to be in business with.

Lou Martinez: We have a hybrid workforce. We have nuclear 
engineers and non-nuclear engineers. We look broadly to build 
our team because, to embrace innovation, we need to explore 
things in a di� erent way as we are trying to solve problems that 
have never been solved before. PUF

We have congressional support on improvements in licensing. 
We’d love these innovations to be administration-proof, and not 
subject to appropriation cycles. We need congressional support 
for infrastructure for development of high-assay, low-enriched 
uranium.

Utilities can buy lots of reactors and maintain steadfast support 
regarding their commitment to a low-carbon portfolio, including 
a recognition that green does not necessarily mean clean. More 
important than pursuing arti� cial targets on renewables is pursu-
ing meaningful targets focused on clean energy, including nuclear.

We’d love to see progress at the state level. Not only continued 
support we’ve seen emerge fairly recently for maintaining the 
existing operating � eet, but also making sure those mandated 
portfolios around carbon reduction provide a seat at the table 
for nuclear technology.

PUF: Why should the industry keep an eye on Kairos Power?
Lou Martinez: We are disrupting the industry with our rapid 

iterative development and vertical integration strategies to deliver 
an energy solution that has robust safety with an a� ordable cost. 
As an industry, we have forgotten how to build things, and you 
need to build things to learn.

� at is what makes the Kairos Power approach unique.
Peter Hastings: � roughout my career, I’ve tried to � nd the 

altruistic outlook, asking myself, what is the company I’m working 
for doing to make the world a better place? � is company knocks 

We are disrupting the industry with 
our rapid iterative development and 

vertical integration strategies to 
deliver an energy solution that has 

robust safety with an affordable cost. 
As an industry, we have forgotten 
how to build things, and you need 

to build things to learn.
– Lou Martinez

Engineers in the Rapid Analysis, Prototyping and Iterative Design Laboratory (RAPID Lab). R-lab is collocated with Kairos Power’s 
Alameda, California headquarters.

Photos curtesy Kairos Pow
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or seven years running, Guidehouse and Public Utilities Fortnightly have taken the pulse of the 
power industry via a survey of executives with North American utilities, regulatory bodies, and 
product and service vendors. In 2022, responses underscore many of the same concerns and opinions 
expressed in prior years – for example, nearly two-thirds of respondents still indicate that rapidly 
growing distributed energy resources, such as solar and electric vehicles, are the most disruptive 

forces the industry faces today.
But there are also new focus areas for an industry facing unprecedented challenges and change. For example, resilience 

is increasingly top of mind – despite the growing frequency and severity of extreme weather events and �res – but it 
is cybersecurity, rather than physical security and grid hardening, where utility industry participants see the greatest 
risk currently. Meanwhile, emerging opportunities, such as in electri�cation of buildings and transportation, as well 
as in the Infrastructure Investment and Jobs Act (the Act), are giving the industry hope.

gas companies are of growing concern as they expand investments 
in renewable alternatives to conventional energy fuels. �is year, 
more than 20% of respondents indicated these competitors pose 
the greatest threat, compared to just 13% in 2019.

Converting Generation Sources Seen 
Boosting Resilience
To bolster business resilience, survey participants indicate that 
converting to sustainable generation sources and increasing 
investment in digital technologies are top priorities, at 40% and 
35%, respectively. �is will be emphasized by a shift toward 
DERs, which are key to increasing resilience, but must be enabled 
through digital tools. In its Global DER forecast database, 
Guidehouse Insights expects that cumulative DER will account 
for more than 28% of total installed capacity in 2030, up from 
less than 22% in 2022. 

In order to manage the increasingly diverse and distributed 
sources of generation, the integration of digital technologies 
will be critical. �irty-�ve percent of respondents agreed that 
accelerating digital investments should be prioritized by utilities 
to improve business resilience in the face of climate change. 

Grid modernization investments are well underway. 
Guidehouse Insights expects global investment in DERMS 
to increase by an order of magnitude between 2021 and 2031, 
growing from $240 million to nearly $2.4 billion worldwide, for 
a better than 23% compound annual growth rate. 

Cybersecurity Weighs on Resilience Goals, 
More than Physical Security
Nearly three-quarters of 258 survey participants indicated that 
cybersecurity of IT/OT systems represents the most acute risk 
to utility operations resilience. About 28% of respondents said 
physical security and asset-hardening are the greatest risk, while 
just a handful cited the ongoing pandemic.

High-pro�le cyberattacks on the energy industry have certainly 
made cybersecurity a focus, but it is notable that far greater invest-
ment is taking place in grid-hardening technologies. Guidehouse 
Insights estimates that some $820 billion will be invested in 
global grid enhancements over the next decade – of that just 
$31.5 billion can be attributed to cybersecurity.

Of course, connected systems such as smart-metering infra-
structure or grid management systems such as ADMS and 
distributed energy resource management systems (DERMS), are 
a signi�cant part of that multibillion-dollar overall investment – 
and here is where increased cyber-risk emerges. As a growing 
number of assets throughout the grid become connected and 
integrated into sophisticated software systems, the surface area 
for a cyberattack grows exponentially.

And, as opposed to physical threats that involve more concen-
trated damage –  e.g., a tornado knocking out a single substation 
or a backdoor to the IT systems running a utility’s entire power 
grid – it means that the damage in�icted can cover a more devas-
tating portion of the system. In preparation for increased cyber-
threats, survey respondents said that investments in advanced 
asset, information, and network control technologies, followed 
by accelerated internal training e�orts, should be prioritized 
(46% and 41% respectively).

 In addition to cybersecurity, business resilience is another 
key focus for a utility industry facing growing disruption and 
competition. As re�ected in the survey, utilities face an ever-
expanding array of stakeholders in the Energy Transition, which 
encompasses both potential partners and competitors.

As in prior years, tech and telecom concerns were seen as the 
greatest competitive threat (59%) – but notably, auto, and oil and 

F
Resilience is increasingly top of 

mind – despite the growing frequency 
and severity of extreme weather 

events and fires – but it is 
cybersecurity, rather than physical 

security and grid hardening, 
where utility industry participants 

see the greatest risk currently.
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Electrification Seen as Utilities’ Best Near-term 
Opportunity – Not Transactive Energy
Industry disruption also means new opportunities for incumbent 
utilities, and consistent with previous years, survey participants 
in 2022 believe the most attractive near-term opportunities will 
be found in the electri�cation of buildings and transportation. 
Not only will growth in these areas o�set falling load due to 
energy e�ciency and wider end-user ownership of renewables, 
but they also present opportunities for better real-time grid-edge 
management and balancing.

EV �exibility, for example is increasingly tapped to support 
grid utilization and renewables integration, reducing consumer 
electricity costs and decreasing grid emissions. Government 
programs that educate consumers and promote building and 
transportation electri�cation are also emerging, with incentives 
for utilities to target lower income neighborhoods – thereby 
supporting Environmental, Social, and Governance (ESG) goals, 
another growing priority in the industry.

Notably, interest around orchestrating transactive energy 
platforms has waned. In 2020, nearly 50% of respondents said 
building and operating a transactive energy platform was the 
most attractive business model in distributed resources.

�is year, less than 20% felt it provides the most attractive 
near-term opportunity. �is is likely due to inconsistent and 
often restrictive regulatory regimes seen across the states, as well 
as market immaturity and conservative industry culture – all 
barriers to new business models cited in the survey.

The Infrastructure Bill Supports Industry Priorities
In keeping with the themes seen throughout the survey, when 
questioned about the most attractive opportunities made available 
to the industry by the Act, respondents focused on transmission 
and distribution (T&D) upgrades and resilience, transporta-
tion electri�cation, and cybersecurity (75%, 67%, and 36%, 
respectively).

Considering that cybersecurity was deemed, by far, the great-
est risk to utility operational resilience, however, it’s interesting 
that twice as many respondents chose T&D upgrades versus 
cybersecurity. �is could simply re�ect the higher cost of physical 
infrastructure upgrades compared with cyber upgrades, although 
arguably the long-term impact of cybersecurity investments to 
resilience could be greater.

Renewable energy, advanced nuclear, and energy e�ciency/
weatherization were also selected by 24%-34% of respondents 
as attractive opportunities, while carbon capture and hydrogen 
technologies garnered less interest. Guidehouse Insights expects 
that renewables will account for almost 40% of the total installed 
capacity in 2030, up from 31% in 2022. �is could further 
accelerate once the full impact of the Russian war in Ukraine 
is understood. 

Machine learning and analytics – aka AI – are also projected 
to be adopted at an impressive pace. Utility analytics investments 
are forecast to grow at an estimated 14% compound annual 
growth rate through 2030. 

AI will help manage a diverse portfolio of power generation 
sources. On any given day, a utility can choose hydroelectric 
power, local DER, or power from a fossil fuel generation plant, 
among others, to meet load requirements. With AI, utilities will be 
able to blend these available resources to meet changing demand 
in real time, while also maintaining a high level of service quality.

Indeed, years after the term smart grid was �rst bandied about, 
the world’s largest machine is transforming quickly into a more 
intelligent, responsive, and self-healing system, a necessity for 
true resilience in the face of climate change.

Rapidly increasing renewable and distributed resources

Stakeholder pressures and increasing customer demand for sustainability

Potential competitors from other industries entering the market

60.5%

26.0%

13.6%

Q1. Which is most disruptive to the 
utility business model?

Physical security and hardening of assets

Cybersecurity of IT/OT systems

Ongoing pandemic restrictions and return to work

26.7%

71.7%

1.6%

Q2. What represents the most acute risk 
to utility operational resilience?

Developing measurable ESG goals and public reporting of these metrics

Convert generation fleet to renewables, distributed resources, and storage

Accelerate digitization of infrastructure and operations

24.8%

40.0%

35.3%

Q6. What immediate action should utilities 
prioritize to improve business resiliency 
in the face of climate change?

DISRUPTIONS
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funding cycles, and rate structures are the primary impediments 
to new business model investments (43%), but by embracing 
emerging opportunities around electri�cation and the shifting 
generation mix, they can continue to compete e�ectively while 
supporting sustainability and ESG priorities.

Interesting Times
“May you live in interesting times” is generally considered a curse 
rather than a blessing. �e utility industry today is undoubtedly 
living through interesting times, but it’s encouraging to see 
increased focus on tangible, near-term investments that can have 
a direct impact on long-term grid and business resilience and 
renewables integration – an important tool in the �ght against 
climate change. PUF

�e Act makes $65 billion available for long-overdue upgrades 
to the power grid, and another $12.5 billion in support of EV 
adoption, charging infrastructure, and adoption of low-carbon 
and zero-emission school buses nationwide. Market momentum 
for EVs is growing considerably across all vehicle segments – 
passenger cars, pick-up trucks, buses, and commercial trucks.

Guidehouse Insights projects one of three new vehicle sales in 
North America will be an EV by 2030, up from the one of 22 in 
2021. EVs represent signi�cant new and novel loads for utilities. 
Investment in smart charging technologies will be a component 
of utility management strategies. However, in many cases, such 
as electri�cation of heavy commercial vehicles, T&D upgrades, 
and resilience investments and strategies will also be required. 

At the same time, utilities still feel the rigidity of regulation, 

Invest in advanced asset, information, and network control technologies

Accelerate internal training and promote a culture where 
cybersecurity is everyone’s responsibility

Promote industry-led initiatives and public incident sharing

44.6%

41.1%

14.3%

Q5. What should utilities prioritize to best 
prepare for potential cybersecurity threats?

Rigidity of utility regulation, funding cycles, and rate structures

Immaturity of new business models and time to scale

Risk averse utility culture

43.0%

20.2%

36.8%

Q4. What is the primary impediment to 
utilities investing in new business models?

Auto, oil and gas companies

Electric and gas companies based outside the U.S.

Tech and telecommunications companies

20.9%

20.2%

58.9%

Q3. Which potential competitors pose 
the biggest threat to utilities?

CHALLENGES

Transportation and building electrification

Orchestrating transactive distributed platforms

Product and service diversification

63.6%

18.2%

18.2%

Q7. What is the most attractive opportunity 
for utilities in the near-term?

T&D upgrades and resilience of electric infrastructure

Clean hydrogen manufacturing, advancing recycling RD&D

Cybersecurity

74.8%

19.0%

35.7%

Electric transportation and charging infrastructure

Renewable Energy

67.1%

34.5%

Carbon capture, direct air capture and industrial emission reduction

15.9%

Advanced nuclear

Energy efficiency and weatherization grants

29.1%

24.0%

Q8. (pick 3) What is the most attractive funding 
opportunity for utilities in the infrastructure bill? 

BUSINESS STRATEGIES
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�is year, it’s the 150th anniversary of the 1872 Mining Law 
that’s used for all hard-rock mining, and there’s a concerted 
e�ort across the government to review that with the USGS. �e 
Department of the Interior is a leader.

Many other agencies are involved to see what we can do to 
update that, so that we can help facilitate moving forward in a 
safe, environmentally friendly, just, and expeditious way that 
will help us meet future clean-energy goals. PUF

the process of working out how to fund new research 
and development projects.

�ere’s six billion dollars in grants programs aligned 
for battery-materials processing and battery manufactur-
ing. �ere’s information on where people can apply on 
DOE’s website, and the goal is to stand up facilities, 
create several demonstration and commercial-scale 
facilities in the next few years to help build out that 
midstream and downstream supply chain that’s so 
important for these critical minerals.

We have an RFI for building out a demonstra-
tion facility, and we’re in planning to take those waste 
materials that I mentioned before, either acid-mine 
drainage, mine waste, or similar materials, and generate 
a facility that will re�ne those all the way to metals 
here in the U.S., at a signi�cant scale. We expect in the 
next three to �ve years to have that facility in place and 
demonstrating this can be done.

�e Department of Defense has been using the 
Defense Production Act for rare earth elements already, 
looking to generate processing facilities in the U.S., 
whether from domestic or trusted foreign sources. 
DOE and DOD are going to work together to �gure 
out how we can best use that for battery materials in 
di�erent forms.

One of the programs we run in my division is our 
CORE-CM initiative. �ese are a series of regional 
groups across the country that are looking at, what are 
the resources available within these regions that can be 
used to help build domestic supply chains?

We’re looking at mineral resources from this broad 
variety of sources, but we’re also looking at what are the infra-
structure resources? What are the workforce resources we can 
help retrain, or have the skills we can bring together? A lot of 
those are run by universities.

�e Critical Materials Institute has been in place for almost a 
decade now, producing new technologies across the spectrum from 
recycling to developing substitutes. �ey have new technologies 
that I hope and expect will be moving toward commercialization 
in the next few years.

We’re looking at ways we can use more 
available minerals that might have the 

same functionality as some of rare earths. 
Can we use sodium-ion batteries instead 

of lithium or can we find substitute 
materials for the rare earths in magnets 

that will still give the same functionality?
– Grant Bromhal

Critical Minerals
(Cont. from p. 13)
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Of the carbon dioxide emissions by the United States in 
2021, 37% came from transportation and 32% came from 
electricity production. And of the emissions from electricity, 
59% came from coal-fired generation and 40% from gas-
fired generation.
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