* Reprocessing of spent nuclear fusl including MOX is not practiced in the U.S, Source: US NRC

Mote: The NRC has no regulatory role in mining uranium.

The basic objective of IAEA
safeguards Is
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e Data generated using CYCLUS, the nuclear fuel cycle simulator of

the UW group [1].
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Statistical Hypothesis Testing: Offline Detection
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Chi-Squared Test [2]
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Inspired by: M.B. McGarry, GSWebinar 20150430 [1]
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Quickest Change Detection: Online Detection

 Observe LEU quantity sequentially: X{, X5, ..., X,,,...

e Assume a baseline probability distribution fo,€.9., N(ig,0p)
for no-diversion,

and at unknown time t diversion begins and probability distribution
changesto f;,e.g.,N(u4,0q)

e At each time n, decide whether change occurred or not,
and stop at time T when change is detected

e Cumulative Sum (CUSUM) algorithm [3] minimizes expected
detection delay E|T — t] while keeping the false alarm rate restricted

f1(Xn) 0
fO (Xn) ’

W, = max{W,_, + log

T = min{n: W,, > A}

e Estimate unknown parameters or apply nonparametric CUSUM [4]

CUSUM Statistic CUSUM vs. Sliding Window Chi-Squared
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 Window size =400 for chi-squared. Histogram in second half
(suspected) is tested against the histogram in first half (baseline).

If no change, window is moved by one and retested.
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