
Transmission Panel: 
The State of Electric Transmission: Engineering,
Planning, Logistics, & Policy

Before we turn to our panel, I want to take a 
moment to frame the discussion in terms of the  
large and growing need for expanded 
transmission capacity.

Granger Morgan (NAS), Moderator



In two recent studies…
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…DOE has argued that if the economy is going 
to stay strong, and the nation is going to make 
good progress in reducing CO2 emissions, by 
2050 the U.S. will need to more than double 
the capacity of our high-voltage transmission 
system.  DOE has also laid out a set of optimal 
ways in which to expand the transmission 
system.

However, what neither of these DOE studies 
does is address the issue of how to actually get 
this new transmission built.



A recent study by two NGOs…
… cites both the DOE study on transmission needs, as well as 
work by the Net-Zero America study at Princeton to make the 
case for needed expansion in transmission capacity. 
The report argues that because of the priorities of state PUCs and other factors, 
utilities are “…incentivized to prioritize low- voltage upgrades focused on 
reliability and asset replacement.”



Another major problem 
involves interconnection
When new generators (wind, solar, gas, etc.) get built, 
they need to connect to the high voltage transmission 
systems.  The system to deal with that is seriously 
broken. While FERC has been working to address this 
problem, there is still a long way to go.



You might ask:
Do we really need more transmission capacity?

Won’t distributed generation (DG) like rooftop solar and moving 
large loads such as data centers to where electricity is generated 
make it unnecessary to expand transmission capacity?
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The answer is…
...those things will help but we still need to 
move power to where loads are from:
• wind power in the Midwest and offshore 

platforms, 
• solar  in the Southwest
• hydro from Canada and other remote 

locations
And, as the system has a lower proportion of 
rotating machines that provide inertia, we 
also need transmission to help assure 
continued system resilience. 

Image sources: NREL; Hydro Quebec;  BPA



As our panelists will explain…
…the Federal Energy Regulatory Commission (FERC), State 
Regulators, several DoE labs, and others are working on the issue of 
expanding transmission capacity. Much of what they are doing is 
incremental and typically does not contemplate possible 
fundamental institutional, legal or regulatory changes, nor does it 
address public understanding and resistance. 
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In a public webcast of a plenary session of the 
NAS annual meeting on the morning of 
Saturday, April 26 we’ll talk about many of these 
broader issues.



Two strategies to expand transmission capacity…

1. Expand the amount of power that can be moved 
through existing high voltage transmission corridors.

2. Use overhead lines in non-traditional right-of-ways 
(ROWs) or HVDC cables embedded in both traditional 
and non-traditional ROWs.
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While these 
strategies  are 
not part of 
today’s 
workshop, on 
the next slide 
I’ll summarize 
a few .

…beyond the option of acquiring new ROWs and building new 
overhead lines:



More power through existing ROWs
Three strategies hold potential to move more power through 
existing transmission ROWs. 
1. Make greater and better use of the large amounts of data now 

being collected on modern transmission systems in order to 
operate those systems more efficiently. 

2. Upgrade the capacity of existing HVAC lines. Because the 
amount of power that can be moved through a line is 
proportional to the product of the voltage and 
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the current (P=VI), increasing either or both 
allows one to move more power. Doing this 
often requires reconductoring, new insulator 
strings, and/or wider ROWs.

3. Convert existing HVAC lines to HVDC. 



More power through non-traditional ROWs
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HVAC Overhead lines

HVDC Cables

Soo Green

Champlain Hudson Power Express

• Existing lower-voltage transmission corridors
• Existing state and federal highways
• Existing rail corridors 
• Waterways (lakes, rivers, canals)
• Abandoned and repurposed rail corridors
• Existing pipeline corridors

Because of induction effects, 
long HVAC cables are not very 
feasible.



Buried HVDC cables are more expensive…
…than overhead lines.

However, if the need to move power is high enough, 
and the likelihood of successfully building a 
conventional overhead line is low, the expected value 
of a buried HVDC cable may exceed that of the 
overhead line. 

A decision like this probably requires 
regulatory and cost recovery strategies 
which today we do not have.



Finally, I’ll conclude by noting an 
elephant in the room that we do not 
have the evidence to talk about.
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It is widely assumed that building underground transmission systems 
will be more acceptable to the public. However, while there have 
been a few recent studies conducted in Europe, there do not 
appear to be any US-focused studies that use good modern social 
science research methods.

Public perceptions and opposition,
 and improving public understanding.

Image source: https://www.storysanctum.org/post/an-elephant-in-the-room



Panel speakers:
• Jeff Dagle, Chief Electrical Engineer, 
 Pacific Northwest National Laboratory
• Eric Johnson, External Affairs, 

 ISO New England
• Greg Mathe, Director, Electric Transmission   
 Engagement, Permitting & Land,
 Dominion Energy
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