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World Nuclear News (2020)

Campbell (2020)

(2019)

https://world-nuclear-news.org/Articles/US-uranium-miners-ready-to-support-nuclear-power,?feed=feed
https://i2massociates.com/downloads/UCOM-MidYearReport2020.pdf
https://crsreports.congress.gov/product/pdf/R/R45753


Domestic Sources of Uranium

Domestic Sources of 
Conversion & Enrichment

Domestic
Sources of Fuel
Fabrication 

Campbell, et al., (2007)

See Conca (2017).

Campbell (2020)

Isotopic separation U238 from U235 by gaseous diffusion 

Contains >99% U238

U.S. EIA (2021)

Gaseous Centrifuges

http://mdcampbell.com/CampbellWiseRackleyGCAGS2007l.pdf
https://web.i2massociates.com/resource_detail.php?resource_id=10595
https://i2massociates.com/downloads/UCOM-MidYearReport2020.pdf
https://www.eia.gov/energyexplained/nuclear/the-nuclear-fuel-cycle.php


Power Plant Economics:    Nuclear Fuel Costs Make all the Difference

Production Rate: 
1,000 MWe

Nuclear Power Plant* Natural Gas Plant**

Capital Costs: $6 Billion $2 Billion

Fuel Costs/Year: $64 Million $450 Million

Construction Time: 7 years 3 years

Interest Rate: 3% 3%

Repayment/Year: $285 Million $57 Million

Electricity Sales / Year $525 Million $525 Million

…… Introduction of SMRs ?

Three SMR Units*
Sum of Production: 1,000 MWe

$1.5 Billion

$64 Million

3 years

3%

$160 Million 

$525 Million

What’s the Difference in the Economics?

• Natural Gas Plants are built faster and have lower capital costs, but natural gas fuel costs are about 7X higher than uranium fuel costs.

• Natural Gas Plants pay off in 10 years, but large-scale Nuclear Power Plants pay off in 25 Years.

• Natural Gas Plant lifetime is about 15 years, but Nuclear Power Plant lifetime is >50 years, similar to most Hydroelectric Power Plants.

• Nuclear Power Plants generate much greater profit over a longer period of time than Natural Gas Power Plants.

• With introduction of SMRs, economics become superior to Natural Gas Plants, led by lower fuel costs.

[ Economic model after Ruzic (2019)] 

But …

*Climate Friendly
** Climate Unfriendly

https://web.i2massociates.com/resource_detail.php?resource_id=10594


Assessment of U.S. Rare Earth Element Supply Chain

• The Annual Global Rare Earth Market was ~$8 billion in 2018, whereas the U.S. only consumes 
around 7% of global demand of REE by weight.

• U.S. imported ~$160 million worth of rare-earth compounds and metals (excluding Yttrium and 
Scandium) in 2018, while importing $2.6 trillion worth of finished products in 2018

• The majority of REE’s imported into the U.S. is in finished products, and not as a raw material (per 
USGS), ~$120 million (excluding Y & Sc); Estimated REE Value >$1.5 billion in products (excluding Sc).

• The U.S. Government is now supporting domestic production of REEs for national security and 
technical independence.

• China has become a net importer of REEs associated with permanent magnets; and will be likely net 
importer of other REEs by 2030, hence China’s interest in Greenland Minerals and Australian REE 
mines.

• Growing world demand for high-tech and green technologies will increase the demand for rare 
earth elements for foreseeable future.

• Changing market drivers could stabilize, and even increase rare-earth market prices for high demand 
compounds…. specialized applications.

• Additional uses for more abundant REEs still needed and opportunities for exploration may develop.

• REE recovery from coal-based feedstock and coal-ash waste has been proven technically feasible. 

• Economic feasibility is greatly dependent on market conditions of each REE.

• Research is occurring to reduce or replace REEs in many finished goods. 

• U.S. rare-earth industry is being coupled with domestic supply chain including U.S. deposits.

• Even with a successful domestic REE industry, China will continue to control the REE market for 
many years … because they are producing and marketing finished products containing REEs to the 
world.

After Network News Wire (2020)Summers (2019) and after Campbell, et al., (2020)

https://cdn.networkwire.news/5fd8fa4aa138e9.60366871_igempqnlfhjok.png
https://www.netl.doe.gov/sites/default/files/2019-05/2019_Annual_Reports/Wednesday/REE/12%20-%20REE%20Review%20Presentation_Summers%2020190408.pdf
https://i2massociates.com/downloads/REE-EMDPresentation8-31-20.pdf


After Campbell, et al., (2020)2014

https://i2massociates.com/downloads/REE-EMDPresentation8-31-20.pdf
http://www.uvm.edu/giee/pubpdfs/Golev_2014_Resources%20Policy.pdf
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Questions ?

For additional information on the 
subjects just briefly discussed in 
this presentation, search any key 
words in the I2M Web Portal.
For a mini-webinar video on the 
use and content of the Web 
Portal, see (here).

For the PDF of this presentation containing hyperlinks, see:
https://i2massociates.com/downloads/U-REESupplyChains2021.pdf

For Dynamic Updates:

Uranium

Nuclear Power

Rare Earths

https://www.aapg.org/about/aapg/overview/committees/emd/Articleid/26353/committee-emd-uranium
https://i2mconsulting.com/
https://web.i2massociates.com/
https://www.youtube.com/watch?v=dUcEfCTd91s
https://i2massociates.com/downloads/U-REESupplyChains2021.pdf
https://web.i2massociates.com/search_resource.php?search_value=Uranium&sort=date#page=1
https://web.i2massociates.com/search_resource.php?search_value=Nuclear+Power&sort=date#page=1
https://web.i2massociates.com/search_resource.php?search_value=Rare+Earth&sort=date#page=1
https://web.i2massociates.com/search_resource.php?search_value=Rare+Earth&sort=date#page=1
https://web.i2massociates.com/search_resource.php?search_value=Nuclear+Power&sort=date#page=1
https://web.i2massociates.com/search_resource.php?search_value=Uranium&sort=date#page=1
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