


Similar concerns over spent fuel pool fires are further described in this recent journal article:
https://thebulletin.org/2024/04/spent-nuclear-fuel-mismanagement-poses-a-major-threat-to-
the-united-states-heres-how/.

And past attempts to get the NRC to finally do the right thing include (a) this 2.206
enforcement petition submitted to the NRC in 2023:
https://www.nrc.gov/docs/ML2306/ML23061A054.pdf  and (b) NRC rulemaking petition
PRM-50-96.

3. Spent Fuel Pool Nuclear Criticality Excursions

Second, no consideration was given to the likelihood and consequences of potential criticality
excursions that could occur during pool draining or boil-off or while refilling an extensively
drained or boiled-off pool. Almost all high-density pool racks use aluminum-based neutron
absorber plate materials (i.e., Boral, Metamic, Carborundum, and others) that, when no longer
submerged, could readily disintegrate and/or melt from overheating by spent fuel nuclear
decay heat and eventual zirconium burning. The absence of effective absorber plates could
then give rise to pool criticality excursions.

Because the spent fuel pools at pressurized water reactors (PWRs) are heavily borated,
criticality-induced local pool boiling would produce strongly positive feedback and, thus,
highly destructive energetic excursions akin to the one that destroyed Chernobyl. 

Because I seem to be the first person ever to recognize the potential for criticality excursions --
and certainly autocatalytic criticality excursions -- in conjunction with postulated spent fuel
pool fires, especially the latter may bear explaining even to fellow nuclear experts. In
particular, no one seems to understand that autocatalytic criticality excursions can occur when
a PWR pool starts to refill after extensive draining or boil-off. Fuel storage rack temperatures
in pool fires can readily exceed the melting points of the almost universally used aluminum-
based rack neutron absorber plates that are required to prevent nuclear criticality.

Without neutron absorber plates separating the fuel assemblies, expected concentrations of
soluble pool boron will clearly not suffice to keep the affected pool rack zones subcritical. The
onset of a supercritical chain reaction of neutron-induced nuclear fission will then quickly heat
the pool water, causing it to thermally expand and boil.

Because highly borated pool water acts predominantly as a neutron absorber, its thermal
expansion and boiling inserts positive neutronic reactivity, resulting in autocatalytic positive
feedback. This is what we call positive void reactivity.

The resulting fission power surge will spike after the pool boiling steam bubble fraction (a.k.a.
"void fraction") grows to the point where its neutron-slowing effect no longer suffices to
support criticality. This may occur only after several dollars or more of reactivity have been
inserted, resulting in a so-called super prompt critical reactor period of milliseconds or less.
The violent fission power surge then resumes when the water collapses. Rinse and repeat.

To my knowledge, no one has ever tried to apply neutron kinetics code models to calculating
the progression of such PWR pool criticality scenarios










