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By Mike Beehler of PDi2

2020’s Lessons on Grid Hardening
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X
ven working within the most ideal conditions, operating a safe, reliable, aff ordable, and sustainable 

electric utility is a challenging task. Unfortunately, 2020 has been anything but ideal. A global 

pandemic, supply chain disruptions, massive fi res in the west, and a signifi cant increase in severe 

weather are just a few of the challenges utilities have faced and are still facing. Th is year has forced us 

to learn some hard lessons and ask important questions about the future of resiliency and hardening 

North America’s electrical grid.

utilities more than three 

hundred and fifty mil-

lion dollars in repairs. In 

Connecticut, Eversource 

removed thirty-fi ve hun-

dred downed trees and 

replaced a hundred and 

thirty-seven miles of power 

lines. “Th at’s like building 

a whole new distribution 

system from scratch,” said 

Frank Poirot, Eversource’s 

senior media relations 

specialist.

Hurricane Laura (August 27, 2020) left an estimated nine 

hundred and eighty-nine thousand without power across Texas 

and Louisiana. Entergy’s restoration costs may be anywhere from 

1.5 to 1.7 billion dollars. With critical transmission structures 

damaged beyond repair, full restoration did not occur until late 

September.

Hurricane Sally (September 16, 2020) brought heavy rain and 

catastrophic fl ooding to the Gulf Coast, leaving fi ve hundred 

and fi fty thousand without power in Alabama, Georgia, and 

Florida. In Pensacola, the storm brought four months of rain in 

four hours and rainfall was measured in feet instead of inches 

in some areas. Total damage and clean up after Sally will cost 

eight to ten billion dollars.

For the second time in history and the fi rst since 2005, the end 

of the list was reached used for naming Atlantic storms, making 

it necessary to move to the Greek alphabet with Hurricane Beta 

making landfall the third week of September.

Even more concerning, data from NOAA shows the frequency 

of severe weather events is steadily increasing. From 1980 to 1989, 

billion-dollar weather events occurred on an average of only 2.9 

per year. From 2010 to 2019 the average increased to 11.9.

As of July 2020, there has already been ten of these billion-

dollar weather events. While calculating the value of billion-dollar 

events is aff ected by current infl ation-impacted replacement costs, 

it is still a noteworthy metric indicating the increasing frequency 

of severe weather.

In addition to hurricanes, 2020 has been a particularly active 

year for wildfi res. Between January 1 and September 28, 47,520 

Utilities Prepare to Handle Multiple/Concurrent Crises
Utilities are no strangers to preparing for and responding to emer-

gencies. However, decades of experience could not have prepared 

us for multiple and concurrent crises. With COVID-19 promptly 

followed by annual weather events and devastating fi res, many 

utilities fi nd themselves confronting a new crisis before having 

time to fully address the previous one. Th is Black Swan event 

has strained resources in ways that few would have predicted.

Th e historic eff ects of COVID-19 have had widespread 

implications on utilities usually well-prepared for and accustomed 

to crisis management:

Early on, lockdowns and social distancing requirements made 

it diffi  cult to provide good customer service and respond to 

outages; Working with new pandemic guidelines meant prioritiz-

ing critical maintenance over non-critical work. Some utilities 

responded by increasing the number of shifts, staggering hours, 

and deploying small, fi xed crews; and Supply chain disruption 

and limited availability of personal protective equipment increased 

restoration times and created fi nancial stress for residential 

customers and businesses that remained open.

Th ough restrictions are beginning to ease in some areas, 

utilities are still dealing with the longer-term ramifi cations. 

Fortunately, much has been learned. Today, most utilities are 

prepared for the possibility of another wave and are bracing 

against further business and service disruptions.

Severe weather events and massive wildfi res have not pulled 

their punches because of a global pandemic. Th e National 

Oceanic and Atmospheric Administration (NOAA) predicted 

an above-normal hurricane season with as many as twenty-fi ve 

named storms (more than double the historical yearly average). 

As of September 2020, the U.S. has seen fi fteen named tropical 

storms and eight hurricanes this year.

Hurricane Isaias (August 4, 2020) left four million without 

power on the east coast. Damage from the storm could cost 

E
The new normal 
of COVID-19 and 
pandemic-related 
health requirements 
has coincided with 
the new reality 
of increasing 
severe weather 
events and fires.
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life-cycle value versus initial capital cost. New metrics may be 

needed such as Total Length of Restoration to define the benefits 

to all customers. 

Additionally, electric utilities are the key point of communica-

tion between consumers and regulators. Positioned between all 

relevant parties, electric utilities are best able to lead the dialogue, 

advocate for regulatory change, and propose cost-effective resil-

ience solutions for long-term improvement that will provide 

stakeholder and shareholder value.

Unfortunately, electric utilities have the financial risk. 

Normally not adversely impacted by stock market volatility, 

U.S. utilities saw share prices fall by ten percent to thirty percent 

during COVID-19. Increasing severe weather and fire events 

bring financial risk.

The Need for A New Paradigm Is Clear
The events of the past year have sent many of us searching for bet-

ter solutions. How do utilities cost-effectively 

improve resiliency and harden the grid to 

withstand future disasters?

New technology and construction 

methods are making resiliency programs 

more cost-effective. For example, the electric 

power industry has long held that overhead 

electric distribution is more cost-effective 

than underground distribution.

While the capital cost of overhead was 

less than underground distribution, the total 

life-cycle cost of ownership of overhead ver-

sus underground distribution has changed 

significantly. Recent construction, health 

profile assessment, component, and material 

technology advances now make underground more safe, reliable, 

and resilient than overhead over the life of the asset.

The life-cycle benefits of resiliency (undergrounding in 

particular) are being clearly documented and demonstrated. 
There is a growing body of evidence on the benefits of resiliency. 

For example, Dominion Energy and Florida Power & Light 

and their regulators are leading the way with strategic under-

grounding. These utilities have started to underground poorly 

performing overhead distribution lines to shorten restoration 

times following major storms.

Dominion Energy’s Strategic Underground Program (SUP) 

is a “system-wide initiative to shorten restoration times follow-

ing major storms by placing certain outage-prone overhead 

electrical distribution lines and equipment underground.” 

Stated benefits include:

Undergrounding lines that historically see the most damage 

reduces outage frequency and duration in the most damage-prone 

neighborhoods; Undergrounding significantly reduces restoration 

U.S. wildfires have affected over 7.4 million acres of land, an area 

nearly the size of the state of Maryland (compared to 39,476 

wildfires and 4.3 million acres for the same period in 2019).

Are we prepared to handle the collision of two new realities? 
The new normal of COVID-19 and pandemic-related health 

requirements has coincided with the new reality of increasing 

severe weather events and fires. Utilities should not only reevalu-

ate disaster-response playbooks but must also consider the most 

cost-effective ways to build a more resilient power grid.

“Historically, the costs of installing and maintaining under-

ground lines have been prohibitive and utilities have turned away 

from that option because it didn’t make financial sense. I would 

challenge that today. The cost structure around undergrounding is 

changing and the cost of keeping overhead through storm season 

is going up. Going underground is beginning to make financial 

sense in certain areas.” – Biren Patel, Electrical Engineer/PM at 

Biren Patel Engineering

Utilities Poised to Lead on Cost-Effective  
Resiliency Efforts
System resiliency is achieved by grid hardening, or physically 

changing infrastructure to reduce its susceptibility to dam-

age. Resiliency is the ability to withstand a high-impact, low-

probability event with little or no customer impact. Or, according 

to the North American Reliability Council, the effectiveness of 

a resilient infrastructure or enterprise depends upon its ability 

to anticipate, absorb, adapt to, and/or rapidly recover from a 

potentially disruptive event.

Hardening the grid increases its durability and stability – mak-

ing it better able to withstand the impacts of severe weather and 

fire and potentially reduce the impacts of unexpected worldwide 

events like COVID-19. Utilities have a unique opportunity to 

take the lead on building system resiliency and developing best 

practices for monitoring, measuring, and assessing the results.

Electric utilities have the best data and access to world-class 

capabilities to assess resiliency levels, their cost-effectiveness, and 

Electric utilities are 
best able to lead the 
dialogue, advocate  
for regulatory change, 
and propose cost- 
effective resilience 
solutions.
– Mike Beehler
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in the upcoming scheduled panel discussions at Distributech 

2021. Consider joining us to hear more about their experiences 

and perspectives on strategic undergrounding.

What have you learned from 2020? How has this affected 

your resiliency plans for 2021 and beyond? Let’s continue the 

conversation and explore the most cost-effective resiliency pro-

grams and undergrounding strategies to deliver benefits now and 

in the years to come. PUF

PDi2 is to achieve power grid resiliency and reliability at the 

lowest life-cycle cost.

In gathering and disseminating industry-leading data and 

information, we aim to help electric utilities determine which 

power delivery solutions – overhead or underground – add the 

greatest value.

A free resource, the Utility Infrastructure Resiliency Playbook, 

is designed to support electric investor-owned, municipal, and 

cooperative utilities throughout the U.S. and Canada in planning, 

gaining approval, and successfully implementing an electric 

infrastructure resiliency program that delivers quantifiable value.

Some of the individuals quoted in this article will participate 

A free resource, the Utility 
Infrastructure Resiliency Playbook, 

 is designed to support utilities 
implementing an electric 

infrastructure resiliency program.

Rethinking Resiliency
(Cont. from p. 49)

I’d tell that young person that this is a place where your skill 

can take you all the way, and you can bring your whole self to 

work. You can add to the diverse fabric of Edison and you can 

help us understand, reflect, and power our communities.

Broadly speaking, we’re one small company in a large economy. 

It’s going to take lots of companies to come together to move the 

economy forward, and not just companies, but organizations, 

schools, and every element of society, to get to the place where 

we’re getting maximum benefit and maximum value out of the 

rich diversity we have in our country.

When you think about racism, it’s essential to know about 

the economic consequences of it, and that’s where the systemic 

elements connect. If we do our part and inspire others to do 

theirs and give everyone a fair shot, I hope our kids or their kids 

will read about today in the history books and see that we truly 

made racism and its effects things of the past. PUF

being responsive to both the specific circumstances and to any 

underlying systems that are creating barriers. 

PUF: If you had to look a few years out, where are we going to be?

Pedro Pizarro: We want an open, fair, equal society. That’s 

the aspiration. We’re going to make sure we are doing everything 

possible so that Edison today, and years from now after we’re 

gone and folks behind us are there, will continue to be a place 

that’s leading the way in terms of being able to access the best 

talent with diversity of thought.

One of the things I love about the American experiment is 

that this country is unique in a global historical context. We 

are a society that’s this melting pot, an amalgam of the best the 

world has to offer.

In that history, there’s also been slavery and a lot of pain 

and racism, things that persist today, and there remain wrongs 

that we need to right. Our company can make sure we’re doing 

everything possible to have a level playing field, and open doors, 

to create a place where all talents can thrive.

I want to make sure I, for one, can look an emerging young, 

Hispanic leader in the eye and say, you didn’t get promoted 

because you checked the Hispanic box. I sure hope I didn’t get 

promoted to CEO because I was checking somebody’s box. It’s 

got to be based on skill. 

A bold measure is we’re going to  
use a third party to audit some  
HR and Ethics processes to see  

if there’s bias. It’s difficult for us  
to see so using a third party should 
help reveal if we have blind spots. 

– Jacqueline Trapp

Diversity Transparency
(Cont. from p. 35)

On this date fifty-five years ago, November 9, 1965, the Great Blackout took place around five in the afternoon, at rush hour in 
New York City and elsewhere in the northeast. The electric grid serving thirty million people, a sixth of the nation’s population – 
plus Ontario and Quebec – went out for up to twelve hours. It was the largest outage in history as of then.


