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HVDC in a Renewable Future

• Ideal for connecting to remote renewables  cost of converters offset by 
eliminating capacitive, inductive, skin effect, dielectric charging losses

• Connection of asynchronous AC grids
• Less materials and less ROW required compared to equivalent AC systems
• VSC more robust to geomagnetically induced current (GIC)
• In 2016, a study by NOAA scientists found that a large-scale, optimized 

HVDC grid could enable the U.S. to use wind and solar generation to 
eliminate up to 80% of CO2 emissions while meeting its energy needs at 
the same cost of electricity as in 2012 [6]. 

• How can we build these HVDC lines faster and cheaper!?
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Limitations in overland HVDC construction

• Much of the best wind and solar resources in the U.S. are landlocked
• Overhead lines (OHL) are traditionally used because they are several times 

cheaper than underground cable (UGC)
Cost(UGC)/Cost(OHL) = 4  14

• However, external stakeholders have stopped OHL HVDC projects in their tracks… 
• Visual pollution
• External Magnetic Fields (EMF)

• UGC is invisible, electromagnetically shielded, low loss, less vulnerable to 
damage, etc.

• What’s more expensive: building a UGC system in 3 years or building an OHL 
system in 10+ years?

• Can we make Cost(UGC)/Cost(OHL)  1?
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Co-location on railroads
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“Trackside UGC”

• Why not 
“trackside OHL”? 

• ROW
• Structures 

hazardous
• EMF not 

compatible with 
other services

• Pylons potential 
obstacles to 
future 
development

Check out the SOO Green Renewable Rail project on a Canadian Pacific Railway route!lagray@mit.edu



Sure, there are MANY innovative ways to deliver and install long 
lengths of HVDC cable in trackside space, but…

…can we do more with the opportunities railroads provide?



In-situ manufacturing with a “Cable Train”?
• Fully exploit the mobility afforded by railroads
• Eliminate joints  decrease initial cost and system failure rate
• Replace cost of reel transportation with the cost of moving raw materials

lagray@mit.edu



Challenges

• Continuous Extrusion  redundant barrels
• Horizontal Curing  Long Land Die (LLD)
• Inline Degassing  we needed to solve this
• Manufacturing standards  new (and old) inline sensing
• Stranding, taping, shielding  nothing a little buffer can’t fix

• Yes we are talking about a HIGHLY synchronized process  but it’s 
nothing that hasn’t already been accomplished by submarine cable 
manufacturing…
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Critical Module – Inline Degassing Car

40x decrease in the length of the degassing section of the train. MIT Precision Engineering Research Group 2018



Available

“Cable Combs”



Lifetime Costing of a System 
Produced by the Cable Train



Available
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All aboard the Cable Train!

• A pre-competitive consortium?
• More detailed case studies?
• Does the degassing car have other applications?
• What do you want to see from us?
• Anything we’ve overlooked?

MIT undergraduate thesis available.
Please play with our spreadsheets!  lagray@mit.edu
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