Recap of the November 11, 2008 Program
Nuclear Fuel Services – Business and History

Tracy Coates, P.E., Engineering Section Manager at Nuclear Fuel Services, Erwin, Tennessee

The November AIChE East Tennessee Local Section Program was presented in the Eastman Research Lecture Room in Kingsport, by Tracy Coates, long time section member.  He discussed the business and history of Nuclear Fuel Services.

The talk began with a brief history of atomic energy.  The discovery of radioactivity and further research made the atomic bomb possible, which was “commercialized” with three explosions in 1945 including the test in New Mexico and the two used against Japan.  However, after the war, attention turned to the peaceful use of nuclear reactions with the Atomic Energy Act in 1954 allowing private companies to use nuclear fuel.  By 1966, NFS opened the one and only nuclear recycling (reprocessing) plant in the U.S. to process spent fuel and create new fuel.  In 1968, NFS demonstrated a new fuel process for Navy vessels, and NSF remains the sole supplier of nuclear fuel to the Navy to this day.  In 1977, President Carter stopped the fuel cycle (reprocessing) and the NFS West Valley site was closed.  In 1998, NFS created a new business of “downblending” of Highly Enriched Uranium (HEU) (20% U-235) from military use to create new fuel for commercial power plants (7% U-235).

Tracy emphasized the incredible standard of safety that must be practiced at NFS, especially considering that there are always two government inspectors on site looking for violations of any kind.  NFS uses air monitoring, personal dosimetry, and bioassay techniques to monitor exposure, as well as the normal chemical industry techniques of protecting against toxic compounds.  A typical employee receives less than an x-ray dose of radioactivity each year (30 milliREM).   Also, many safeguards are in place to prevent uncontrolled nuclear reactions from starting (that is, to prevent criticality), including limiting quantities, geometrical relationships, avoiding moderation of neutrons, and avoiding reflection of neutrons.

The business of Nuclear Fuel Services began in 1957 as part of Davison Chemical which was a part of W.R. Grace.  In the early days, the company met the demand for specialty elements such as nuclear power sources for satellites.  As discussed above, in 1966, the West Valley facility began operation as the only nuclear fuel reprocessing (recycling) facility in the U.S. and operated until the early 1970’s having processed 1000 metric tons of spent fuel.  In 1964, NFS commercialized a new process for manufacturing nuclear fuel for the Navy.  In 1991, NFS started a decommissioning business in which nuclear contaminated equipment shipped and processed for burial.  NFS is the only supplier of HEU to the Navy for submarines.  The fuel lasts 33 years for the life of the nuclear sub.  NFS started downblending HEU in 1998 to supply fuel to commercial nuclear power stations.  

Today, NFS has 23 acres “inside the fence” of a total site of 65 acres in Erwin.  It has 750 employees (45 chemical engineers), and had $160 million in 2007 sales revenue.  In January 2009, NFS will become part of Babcock and Wilcox (B&W).
As for chemical engineers, they are prominent at NFS working as process engineers, project engineers, engineering management, and in production management.  Engineering activities include process optimization, process development, automation, production management, procedure development, and process design and construction.  The business activities of NFS mean that lots of unit operations are used there, including liquid-liquid extraction, oxidation, centrifugal separation, dissolution, precipitation, filtration, adsorption, and blending.  NFS handles uranium in many forms including as the hexafluoride, metal, oxides, nitrates, and alloys.

We thank Tracy for his fascinating and informative talk about NFS, a very “quietly important” industry for the United States, and one with a long history of providing chemical engineering challenges in East Tennessee.
--Tim Nolen, 2008 Chair

