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Some High-Level Questions

* Should public policy makers and the electric power sector concern
themselves with the future growth and sustainability of rail
transportation?

* What role(s) might railroads play in the transformation of the
electric grid? Can utilization of railroad rights of way help accelerate
expansion of the power grid to meet surging electricity demand?

* |s there life after diesel? What are feasible prospects for rail
electrification and what forms might electrification take?

* There are significant questions for all of us---see our website.
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The Rail Perspective

* Nick Little is an experienced rail, transportation and supply chain educator
with global experience. Nick recently retired as Director of Michigan State
University Center for Railway Research & Education and began his

career at British Railways.

e Contact: littlen@msu.edu
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Co-Location Rationale and Opportunity

* The need for transmission is substantial and growing

 Electrification of everything is occurring

o Home heating
o EVs
o Data centers

e Co-location in transportation rights-of-way could be an important element
of building out the grid.

o Corridors exist to connect rural and urban areas
o Siting and permitting can be expedited.
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Rail Networks: Operational and Abandoned
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Rail Considerations

* Railroads are private or publicly-traded companies with extensive
ROWs

* The rail and electric sectors both prioritize public safety

* Co-location proposals follow well-established processes with
contracts and fees specific to each railroad

* |f a mutually acceptable agreement can be found, collaborating
with rail may have advantages over DOTs

* Planning, design and engineering considerations are key for co-
locating in the highly-engineered rail ROW

* Co-located projects must not interfere with the track structure,
communications infrastructure, anti-collision technology, or
railroad crossing warning devices
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What rail brings to the table

* Nearly 140,000-mile network in Canada, Mexico and the U.S.

e 6 Class | railroads have 2/3 of the rail ROW

* Freight rail accounts for 40% of long-distance ton-miles, more
than any other mode of transportation

* Safest and most fuel-efficient way to move freight over land
* Hundreds of Short Lines
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The Transmission Perspective

 Jay Caspary, a consultant for Grid Strategies, is a power systems engineer
with more than 45 years' experience. Jay led regional and interregional
planning at Southwest Power Pool. Jay's passion is effective long- range
transmission planning with a focus on right-sizing, HVDC technology

and deploying Alternate Transmission Technologies to get the most out of
the existing bulk power grid.

e Contact: Jay@transgridadvisors.com
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Miles of New 345kV+ Transmission Built Recently
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ESIG Macro Grid Vision from 2022
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Regional 765kV plans and merchant projects

The 765 kV systems
planned by PIM,
— MISO, SPP, and
ERCOT are adjacent
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* They could
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Legend '~ planned to be
T pmteee ¥ connected, which
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et HVDC line be integrated
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NYISO . . .

o including into
Sources and Notes: MISO
The Brattle Group, S&P Global Market Intelligence. Spp ERCOT and WECC
SPP 765kV ovcrlay includes anxlcupated ITP 2026 solutions. ERCOT brattle.com | 25
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|' HVDC more cost effective at <250 miles

*/' Line length is directly linked to HVDC cost-
effectiveness

FO.I' lines longer than 400 Companison ol Total Cost per MW-mile
miles, HVDC tends to have 765 kV and +/- 640 kV VSC HVIX
a lower cost per MW-mile.

Breakeven
For lines shorter than 250 6.1 : Region _
] ' Theoretical Breakeven Point
miles, EHV AC tend to : :
have a lower cost per MW- =8 '
mile. :

Sz Flow control and/or
= reactive power Benefits
¢ may close gap Here

For lines longer than 250
miles but shorter than 400,
the cost of HVDC versus
EHV AC should be
determined on a case-by- - g
case basis.
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DOE Transmission Planning Study Key Takeaway:
Midwest has greatest need and opportunity

 High Opportunity Transmission (HOT) interfaces represent
transmission capacity expansion [2020-2035] results between

regions across many scenarios. Transmission projects that What new transmission capacity is
align with these HOT interfaces could be strong candidates for present in at least 75% of the 15 (+1)
further study and serve as a starting point for accelerated sensitivities?

transmission expansion.

AC = Alternating Current scenario

MT = Multi-Terminal HVDC scenario
P2P = Point to point HVDC scenario THE RAIL-GRID

Source: DOE GDO, National Transmission Planning Studywebinar ‘ O L LA B O RAT IVE



https://www.energy.gov/gdo/events/october-16-national-transmission-planning-study-informational-webinar
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Questions

* Can utilization of railroad rights of way help accelerate electric transmission’s expansion, and help meet
surging electricity demand and ensure electric reliability?

* Will HVDC co-location affect the pace of rail electrification in any meaningful way, or will rail operations,
finances, and interoperability be more powerful influences?

* Is there life after diesel? What form might electrification feasibly take? How will utilities and other
generators serve cross-market or interregional rail operations?

* How will Al and other technology applications stimulate or alter the expansion, operations, or
relationship between railroads and the electric grid?

* Should major railroads anticipate or prepare for changes in their motive power or other operations, given
electrification of transportation competitors?

* What role(s) might rail play as part of the future electric eco-system and the transitions occurring on the

energy side? Are there joint undertakings that could improve rural economic development
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Selected Resources

Cost and Benefit Risk Framework for Modern Railway Electrification
Options | FRA (1/15/25) (USDOT/Federal Railroad Administration)

Reinventing the Right of Way: Policy, Technological, and Economic
Implications of Siting Transmission Lines Along Transportation Corridors,
(National Academies of Sciences, Engineering, & Medicine, April 2025)

Gaps Analysis from the Volpe Center and Pacific Northwest National
Laboratory (2025)

US Railroading: What sectors future power suppliers will need to know
(Power Magazine)

The U.S. National Blueprint for Transportation Decarbonization: Actions
for the Rail Sector, USDOE (2024)

2'I'(;12e3l)ilectr|c System Today: Basics for Railroaders - Railway Age (July

Assoc. American Railroads/HDR Consulting, Study of Catenary
Electrification of the North American Railroad Network (2025); (“AAR,
HDR Tear Apart Catenary” - Railway Age)
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https://www.nationalacademies.org/our-work/reinventing-the-right-of-way-policy-technical-and-economic%20implications-of-siting-transmission-lines-along-federal-aid-highways-a-workshop
https://www.nationalacademies.org/our-work/reinventing-the-right-of-way-policy-technical-and-economic%20implications-of-siting-transmission-lines-along-federal-aid-highways-a-workshop
https://www.nationalacademies.org/our-work/reinventing-the-right-of-way-policy-technical-and-economic%20implications-of-siting-transmission-lines-along-federal-aid-highways-a-workshop
https://www.pnnl.gov/projects/electric-transmission-transportation-rights-way/data-appendices
https://www.pnnl.gov/projects/electric-transmission-transportation-rights-way/data-appendices
https://www.pnnl.gov/projects/electric-transmission-transportation-rights-way/data-appendices
https://www.powermag.com/railroading-what-%20sectors-future-power-suppliers-will-need-to-%20%20%20%20know/%20(1/9/25)
https://www.powermag.com/railroading-what-%20sectors-future-power-suppliers-will-need-to-%20%20%20%20know/%20(1/9/25)
https://www.energy.gov/sites/default/files/2023-01/the-us-national-blueprint-for-transportation-%20decarbonization.pdf
https://www.energy.gov/sites/default/files/2023-01/the-us-national-blueprint-for-transportation-%20decarbonization.pdf
https://www.energy.gov/sites/default/files/2023-01/the-us-national-blueprint-for-transportation-%20decarbonization.pdf
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https://www.railwayage.com/freight/class-i/aar-hdr-tear-apart-catenary/
https://www.railwayage.com/freight/class-i/aar-hdr-tear-apart-catenary/
https://www.railwayage.com/freight/class-i/aar-hdr-tear-apart-catenary/
https://www.railwayage.com/freight/class-i/aar-hdr-tear-apart-catenary/

www.Rail-Grid.org
Direct: 202-549-0584

Jim@rail-grid.org
Jim@HoeckerEnergy.com

JOIN US!
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