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Dear Colleague –

On behalf of the Rail Electrification Coalition, I am extending to you an invitation to participate fully, in person if possible, and actively in the second in a series of explorations of the pathway(s) to rail electrification: Workshop 2.0. It will be held on April 30, 2024, at NEMA’s Headquarters in Arlington, VA. Thank you for participating in the first Workshop last November. Your continued and vocal participation will be important to moving our collaboration and discussion forward in the coming year. We seek to include a range of regional, technological, economic, environmental, and social perspectives, including any firms and organizations with a direct stake in the evolution of North American railroads, electric grids, and supply chains.  

The REC and our previous workshop participants are genuinely excited about continuing this discussion; so, please respond via the link on the Save the Date Notice.  

We request your help.  The REC is asking for your input by Friday March 1 with respect to:
(1) the appropriate scope of the next discussion, including the state of the electric grid.
(2) whether it should be conducted the same (Chatham House rules, up front presentations, 2-3 hours in combination with an electric transmission update, etc. [our previous Rules of Engagement are included below], and
(3) which topics should follow our November discussion (Summary attached) and are most important to address.  

The questions and issues below can act as the basis of deliberations and presentations. We are open to additional suggestions.  

This catalog of questions and issues is more exhaustive than can be considered in one workshop, but they are all important.  We will take them in order from the top unless you recommend otherwise.  So, please identify subject areas you think would be most productive.  We will try our best to develop a workshop that interests most people. 

Catalog of Rail Electrification Questions 
(in order following our November topics (see attached summary of that meeting):

General Questions
1. What is the per gallon price of diesel that would make electrification an obvious economic choice? Is this the key metric or only part of a more complex analysis?  
1. How can AAR’s Transportation Technology Center, Inc. (MxV Rail) or other RD&D efforts such as, DOT’s Transportation Technology Center (TTC), DOE’s national labs, or  the Electric Power Research Institute, facilitate the exploration, selection, and certification of technologies and manufacturers?
1. What can we learn from the history of rail electrification? The ‘70s and ‘80s produced many electrification studies from government and private organizations.  [shall we circulate them?] 
1. What can we learn from rail electrification in other countries?
1. How do the operating costs (besides fuel) compare with diesel locomotives?
1. How much faster are electric locomotives and what difference does that make in track capacity?
1. How much lifecycle emissions reduction can be gained from the use of electric locomotives?
1. How many fewer all-electric locomotives can be employed for the same service(s), compared to the same train using diesel-electric power?
1. How much cheaper is electricity as a motive fuel?
1. What effect will electrification have on ECP brake implementation?
1. What factors, physical and operations, will tend to inhibit or make impossible the installation of HVDC trackside in many cases?
1. Will the demand for raw materials (e.g., copper, lithium, rare earths) required for more full-scale electrification of trains strain electric supply chains and retard electrification in the transportation and industrial sectors?
1. Is there internal railroad resistance to a move away from established (diesel) traction?

Locomotives
1. How can locomotives be designed to take advantage of regenerative braking, vibration harvesting, and other waste energy capture methods?
1. What models of locomotives are candidates for conversion in the relatively near-term? Is this the most cost-effective option or an incremental approach?  
1. What companies can perform the conversions?
1. Overhead catenary is a proven electric delivery system technology that works for passenger rail and in other countries. What factors argue for and against using that as a primary or secondary source of power in North America?
1. When will battery technology be sufficiently strong, resilient, and cost-effective to be deployed widely in the freight rail business?
1. What battery technologies are best suited to railroad use, both on-board and trackside, at the present time?  What technological developments will enhance that suitability?

Power Delivery
1. How can power suitable for locomotives be drawn from very high-voltage transmission lines?  How would this affect transmission development decisions?
1. What are the cost and construction implications of each power delivery method (i.e., overhead wire, third rail, induction from buried cable, etc.?) Can a forensic and credible analysis demonstrate the variations, strengths, and weaknesses? 
1. What is the experience with overhead catenary suffering pole and wire damage from shifted loads and/or damaged railcars? How can this risk be minimized?
1. How does the use of battery-powered locomotives impact the need for catenary? Does the use of batteries in locomotives necessarily require external charging facilities?  What are battery capabilities now and potentially in the future? 
1. What are the lifecycle economics of using composite catenary poles versus steel poles?
1. What is the experience with catenary clearing double-stacked containers and other taller railcars?

Electric Grid Synergy
1. What are the needs of the electric industry for new transmission corridors?
1. What practical questions must be answered to evaluate the co-location of new transmission lines along rail rights-of-way? Are priorities compatible between rail and utilities?
1. How will rail electrification expand the market for the construction of new remote renewable power generation?
1. What is the value of grid-connected idle switching (and road) locomotives offering peak shaving, line conditioning, and backup electric power?
1. What potential benefits to trackside communities could be available from access to higher voltage?
1. What other elements could use grid electric power, such as reefer units and crossing signals?

Implementation 
1. What differences, if any, from the international state-of-the-art catenary installation will North America require?
1. What portion of the North American rail network should be electrified?
1. How are target sections determined?
1. How should electrification be staged to secure maximum benefits?
1. How will electrification coexist with residual diesel-powered segments?
1. What companies can build the machines that build the catenary? Can the electrification process be “industrialized” to support rapid implementation?
1. How is the Benefit-Cost Analysis of the catenary and battery/hybrid balance determined?

Financing
1. How much of the power delivery infrastructure would electric transmission providers fund?
1. How can the remaining infrastructure costs be funded? Have capex and leasing models been considered? 
1. How much and which electrification expenses should be borne by the government, and what are the implications of this?
1. What current Federal sources might be utilized for funding this conversion?
1. What new funding approaches can be established for new locomotives?
1. What new funding approaches can be established for construction?

Other technologies 

Hydrogen Fuel Cell

1. Are fuel cells an overly complex technology for locomotives?
1. What is the environmental impact of hydrogen derived from natural gas?
1. How can hydrogen infrastructure developed for other freight modes be useful to rail?
1. Who can build new fuel cell locomotives?
1. What are the real capabilities of fuel cells in heavy long-haul applications?

Please add any questions or issues you think appropriate for the April workshop OR for any later workshops. 

PROPOSED RULES OF ENGAGEMENT (for the next workshop)  

1. The discussion will be moderated to ensure it moves forward within the time allotted.  Chatham House rules mean that no comments will be recorded for attribution.  A summary will be distributed after the meeting.
1. After introductions, a few representative stakeholder organizations or “discussants” will deliver brief remarks about the general subject matter from their individual perspectives.   
1. The moderators will seek comments from attendees in the room or online in response to the issue(s) raised and the questions provided below.
1. The workshop is held to elicit views of disparate commercial actors and policymakers about the future of transportation, technology, operations, and regulation.  Those views may range considerably.
1. The workshop is not designed to reach ultimate conclusions or achieve a specific result.  To the extent that stakeholders find the discussion to be a productive exchange of views and information, the Council will be pleased to schedule further meetings for the benefit of all stakeholders.
1. It is time to transform how we collectively evaluate and commit resources to major new technology options, climate mitigation strategies, flexibility and fuel efficiency, and reliable supply chains – including aspects of both the electric power industry and railroads? 
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