INL/CON-24-79119-Revision-0

Determining Reactor
Operating Conditions to
Prevent Xenon Walkaway
Accident

July 2024

Andrew Edjah Armah

.

|daho National

|_(] oml‘ory INL is a U.S. Department of Energy National Laboratory operated by Battelle Energy Alliance, LLC



DISCLAIMER

This information was prepared as an account of work sponsored by an
agency of the U.S. Government. Neither the U.S. Government nor any
agency thereof, nor any of their employees, makes any warranty, expressed
or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness, of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately
owned rights. References herein to any specific commercial product,
process, or service by trade name, trade mark, manufacturer, or otherwise,
does not necessarily constitute or imply its endorsement, recommendation,
or favoring by the U.S. Government or any agency thereof. The views and
opinions of authors expressed herein do not necessarily state or reflect
those of the U.S. Government or any agency thereof.




INL/CON-24-79119-Revision-0

Determining Reactor Operating Conditions to Prevent
Xenon Walkaway Accident

Andrew Edjah Armah

July 2024

Idaho National Laboratory
Idaho Falls, Idaho 83415

http://www.inl.gov

Prepared for the
U.S. Department of Energy
Under DOE Idaho Operations Office
Contract DE-AC07-05ID14517



BOC Power Reduction Xenon Transient (34 MW)
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A xenon walk-away acadent. IS a theo.rlzed uncontrolled criticality event that — — 131293 left unattended for a
could occur when an operating crew is forced to evacuate the control room g Foereduction Henon Trensient {205 ) few days in an
during certain xenon transients. Because of this possibility, certain restrictions are o emergency scenario,
placed on reactor operators and engineers for power changes. Z o the xenon will decay
The xenon walk-away can not occur as long as the following holds true: ™ Xenon and the reactor could
become critical again.
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In order to dissuade fears of the xenon walk-away, it i1s necessary to show under
which circumstances it can and cannot occur. Using MC21 and some existing
literature, the reactivity worths of various control elements were found, in L 0 L .
addition to the reactivity worth of xenon in various situations. e e o S e subcritical without

operator intervention.
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The xenon walk—aﬁay IS an incredibly
unlikely accident that would require
multiple highly reliable components to fail
or a severe lapse of judgement on the
operators part, in addition to being
unable to return to the site for dozens of
hours. Despite this, to uphold the nuclear
industry’s history of safety, they must be
iInvestigated. This work showed a higher
safety rod worth than previously assumed,
demonstrating safety during a larger
number of power transients.

estimate, only five rods

activate. Safety rods are

more effective than the

sum of their parts. This
means that historical

'jj&jj methods of adding the
worths of each rod
o together actually greatly
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Weighted Reactivity Worth of Individual Rods (34 MW)
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underestimated the
worth rods would
provide in a shutdown.
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