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Target Market  70-100 GWe/year 
for 100 Years One large nuclear plant is around 1GWe 

Total US usage is 500 Gwe 
 
Roughly 1kW/person in Europe & Calif. 
World population currently 7B people 
May stabilize at 10-12B => 10-12,000 GWe 
 
Oil unlikely to expand 5x. 
Electricity applications will expand 
 transport 
 Industrial heat 
 
Demand could go as high as 70,000 GWe 
 
Nuclear is the only energy source that can  
do the job with low environmental impact. 
 
Dominated (80%) by coal – but that leads to problems. 
 
Mostly greenfield in the developing world. 
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10,000 GWe in 2110 

EIA Forecasts 



ThorCon Targets 
 
  Safe 
     no way to threaten cities 
      no operator error can cause danger   
    
  High Volume production  
        Roughly 100 GWe/year added capacity.  
  
  Lower cost electricity 
       Target $0.03/kW-hr and $1/Watt 
    
  Now  
     Compete for greenfield deployments 
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  Not a Breeder  
        Spend more on fuel to decrease cap costs   
   
  No on-site chemical plant 
       simpler operation, shorter development. 



Ultra large crude carrier cost $89M 
 
ThorCon  ¼ th the steel and simpler construction 
 

Build Nuclear Power Plants Like ULCC’s 
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Build Everything On An Assembly Line 
● Reactor yard produces 150--500 ton blocks. About 120 blocks per 1GWe plant. 
● Blocks are pre-coated, pre-piped, pre-wired, pre-tested. 
● Focus quality control at the block and sub-block level. 
● Blocks barged to site, dropped into place, and welded together. 
● 90+% labor at factory 
● Hyundai shipyard in Ulsan, South Korea pictured below is sufficient to manufacture 100 GWe 

power plants per year. 

 
Proposed shipyard sufficient to manufacture 10 one 
GWe power plants per year. 
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Build the Largest Blocks at the Factory We Can 

 
Block size is limited by transport 
 
80% of world population lives within 500 miles of coast or major river  
 
Target using barges - allows much larger blocks than train or truck. 
 
Barge up to 23 meters wide by 76 meters long.  Height can be up to 15 meters. 
 
Crane soft limit of 500 tonnes.  Existing cranes can handle up to 3,000 tonnes. 
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One large shipyard to factory-
build new power plants Barge to NPP site (around 20 

barge loads per GWe) 
NPP sites (1 GWe site shown) 
1,000-20,000 GWe total) 
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One large shipyard to factory-
build new power plants Barge to NPP site (around 20 

barge loads per GWe) 
NPP sites (1 GWe site shown) 
1,000-20,000 GWe total) 

Canship delivers new cans and takes 
old cans back for recycling.  Also 
transports new fuel and returns spent 
fuel.  One round trip every four years 
to each 1GWe site. 

Can recycling center cleans and 
inspects cans, replace graphite, 
stores offgas and graphite 
wastes.  Similar to a shipyard. 
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One large shipyard to factory-
build new power plants Barge to NPP site (around 20 

barge loads per GWe) 
NPP sites (1 GWe site shown) 
1,000-20,000 GWe total) 

Canship delivers new cans and takes 
old cans back for recycling.  Also 
transports new fuel and returns spent 
fuel.  One round trip every four years 
to each 1GWe site. 

Can recycling center cleans and 
inspects cans, replace graphite, 
stores offgas and graphite 
wastes.  Similar to a shipyard. 

Fuel recycling center. 
Initial fluorination & vacuum distill to 
recover most of fuel salt.  Store spent fuel 
for future processing. 
 
Future IAEA secure site. 
Uranium re-enrichment and Pu extraction 
to recover remaining valuable content. 
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1 GWe ThorCon Baseline Site Plan 
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311 m 

330 meters 



● Nuclear plant divided into 250 
MWe/557 MWt underground power 
modules. 

● Each module is made up of two Cans 
housed in silos. 

● Each Can contains a 250 MWe reactor, 
primary loop pump, and primary heat 
exchanger. 

● Cans are duplexed. To accommodate 4 
year moderator life, Can operates for 
four years, then cools down for four 
years, and then is changed out. 

Nuclear Island Modularity is 250 MWe 
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ThorCon’s Heart:  The Can 
● Pump pushes fuelsalt around loop at just under 3000 kg/s. 14 sec 

loop time. 

● Pot full of graphite slows neutrons produced by fuel creating chain 
reaction which heats fuelsalt from 564C to 704C. 

● Also converts portion of Th to U-233, portion of U-238 to Pu-239. 

● Primary Heat Exchanger transfers heat to secondary salt cooling.  

● One major moving part. 

● Pot pressure about 4 bar gage.  

● Pump header tank extracts fission product gases. 

● Fuse valve (grey) melts on Can over-temperature.  

 
 

12 



 
 

● If Can overheats for whatever reason, fuse valve melts 
and primary loop drains to Fuelsalt Drain Tank (FDT). 

● No moderator, geometry designed to reduce reactivity, => 
no chain reaction.  Even with LEU20 and water outside. 

● No operator intervention required.  
● No valves to realign. 
● Nothing operators can do to stop this drain. 

 
● Decay heat removal via membrane wall (dark blue) - 

natural circulation water in vertical pipes. 
● It operates continuously so we are always testing it. 
● No valves so no operator/maintenance errors can disable 

it. 
● Cold steel blocks tritium migration  
● No penetration of FDT - two barriers between fuel salt and 

water.      

ThorCon Silo 
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Membrane 
wall 

Can 

Silo 

Fuelsalt Drain Tank 



● In full power, old salt drain, decay heat 
power to membrane wall peaks at about 
5 MWt 3 hours after drain. 

● Fuelsalt temp peaks at 960C.  470C 
below boiling point. 

● Membrane wall can handle 30 MWt. 
● Pond contains 72 days worth of water. 
● With wet towers, goes to > 6 months. 
● Cooling rate reduces drastically as salt 

temperature comes down. Over 100 
days before salt freezes. 
 

● Passive cooling for several months 

Membrane Wall Decay Heat Loop 
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ThorCon is a Four Barrier Design 

1. Primary Loop Piping, Pump, Pot, HX (= LWR cladding) 
2. Can/Drain Tank, 5 bar over-pressure. 
3. Silo Cavity. Inerted. Duplex/triplex barrier. 
4. Silo Hall, 1 bar over-pressure. Triplex barrier. 
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ThorCon is a Four Barrier Design 

1. Primary Loop Piping 
2. Can/Drain Tank, 5 bar over-pressure. (= LWR pressure vessel) 
3. Silo Cavity. Inerted. Duplex/triplex barrier. 
4. Silo Hall, 1 bar over-pressure. Triplex barrier. 
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ThorCon is a Four Barrier Design 

1. Primary Loop Piping 
2. Can/Drain Tank, 5 bar over-pressure. 
3. Silo Cavity. Inerted. Duplex/triplex barrier.  (= LWR First containment building) 
4. Silo Hall, 1 bar over-pressure. Triplex barrier. 
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ThorCon is a Four Barrier Design 

1. Primary Loop Piping, Pump, Pot, HX 
2. Can/Drain Tank, 5 bar over-pressure. 
3. Silo Cavity. Inerted. Duplex/triplex barrier. 
4. Silo Hall, 1 bar over-pressure. Triplex barrier.  (= LWR 2nd containment building) 
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ThorCon is a Four Barrier Design 

1. Primary Loop Piping, Pump, Pot, HX 
2. Can/Drain Tank, 5 bar over-pressure. 
3. Silo Cavity. Inerted. Duplex/triplex barrier. 
4. Silo Hall, 1 bar over-pressure. Triplex 

barrier. 

● At least one internal barrier between 
modules. 

● All but top of silo hall barrier well 
underground 

● Fuelsalt chemistry: the 5th barrier? 
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ThorCon is a Four Loop Design 

1. Fuel salt (inside the can) 
2. Barren salt (green) 
3. Solar salt (purple) 
4. Steam Loop (red). 
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● Solar salt loop provides: 
○ tritium block 
○ freeze protection from feed water 
○ optional heat store peaking capability 



ThorCon Neutronics 
• Both MCNP and Serpent models tied to ThorCon 

DNA model by pre-processors and post-processors. 

• Core made up of 380 x 22 x 4 cm slabs, arranged 
into hex logs in 5 m cylinder. Easy to fabricate. Easy 
to disassemble. Lots of surface area. 

• 84 moderator logs. Central log replaced with one 
regulator, 3 shutdown rods, and instrumentation.  

• Accurate 3-D model of Pot. 

• Model includes membrane wall, silo and radtank. 
Less accurate outside Pot. 

• Burnup based on Serpent and clever fuel adjustment 
algorithm by Dr. Manu Aufiero, currently at Grenoble. 

• Current work aimed at extending Aufiero’s work 
including explicitly modeling decay outside Pot.  
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Startup Makeup thorium plus Self generated 

Mission Salt 
12% HM 

Th U U233 U235 Other U U233 U235                 U238 Fuel 

1) Initial tests NaBe 0 100% 0 3% 97% 0 3% 97% 30% 

2) Economic Baseline NaBe 82% 18% 0 20% 80% 0 20% 80% 50% 

3) Better fuel utilization FLiBe 82% 18% 0 20% 80% 0 20% 80% 60% 

4) Best Fuel Utilization FLiBe 82% 18% 12% 0% 88% 12% 0% 88% Almost 100% 

5) Breeder HEU FLiBe 97% 3% 61% 8% 31% 0% 0% 0% Generates fuel 

ThorCon is Fuel and Salt Flexible 

4) Onsite vacuum distillation at 1.6L/hour to separate seeker fission products + Pu,Am,Cm.  Sends plutonium to a fast reactor and receive 
LEU U233 back.  Makeup is almost all thorium. 
 
5) Same as 4) but allows HEU in reactor and in shipping generated fuel back.  Makeup is all thorium. 
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Fixability 
● Don’t pretend things will last 30 or 40 years. Often we don’t know the 

MTBF.  Even if we did, things are going to break and we do not know 
when. Plan for it. 
 

● Everything but the building must be replaceable with modest impact on 
plant output. 
 

● The existing nuclear challenge: when something breaks, it can be very 
hard to go in and fix it. 
 

● ThorCon addresses this key problem with duplexing, easy access (due to 
low pressure), and swappable modules. 
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ThorCon is About NOW. 

MSRE: ThorCon’s pilot plant. 

• Straightforward scale up of the MSRE. 
• No New Technology 

 - cannot wait for FLiBe. 
 - forget about breeder. 
 - forget about fancy fuel processing, waste 
   burning (but ThorCon can burn Pu) 
 - forget Brayton; use standard steam cycle. 

• Just a scaled up non-FLiBe MSRE.  
• Straight to full-scale prototype.                            

No further scale-up.  
• We can put the prototype out to bid in six months.  
• We can start pre-fission testing on a full scale 

prototype 24 months from now. 
• If all goes well, will be in a position to start zero 

power testing 48 months from now. 
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A Prototype Power Plant Can be Built Quickly 

Camp Century 
2 MWe 
Greenland glacier 
American Locomotive 
factory modules 
1959 +2 years  

Nautilus 
10 MWe 
First ever PWR 
Electric Boat 
full scale prototype 
1949 + 4+2 years 

Hanford 
250 MWt 
Pu production 
Dupont, GE 
1942 + 2 years 
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        Year  
            1       2       3        4       5       6        7        8      9 10                      

Cheap, reliable, carbon-free electricity NOW! 
 

no new technology 
 
no new research 
no unobtainable materials 
shipyard production speed 
replaceable irradiated materials 

The ThorCon Design Philosophy 
Conquers the Enemy Time. 

steam power conversion 
factory quality control 
fixable, replaceable parts 
no scale-up delay 
 Phase 1 tests Phase 2 nuclear tests Seed Deploy ThorCons  Yard 
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