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Resolution of an Inventory Difference Loss Trend
Caused by Holdup Non-Destructive Assay
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Background: Columbia Fuel Fabrication Facility

* Commercial Nuclear Fuel Fabrication Facility
— Process SNM-bearing material in items and in bulk

— Bulk processing creates process & ventilation holdup issues
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The Takeaway

We have an economy of priorities. Each of us needs a
toolbox full of tools that help us Detect a problem, Assess
vulnerabilities, and decisively Respond to the problem

— Pareto Principle: Prioritize the vital few the vulnerabilities

A good plan violently executed now is better than a perfect
plan executed next week—George Patton

 All models are wrong; some are useful—George Box
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Detect: Historical Inventory Difference Loss Trend

Historical Uranium Inventory Differences
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In International Safeguards, ID is the

Material Unaccounted-for (MUF).
Should vary about zero.
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Detect. Cumulative Inventory Difference Loss Trend

Cumulative Uranium Inventory Differences
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The Cumulative ID is a powerful bias

detection tool, but it does not help
isolate the source.
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Assess: SEID Models Prioritize Vulnerabilities

* Improve Standard Error of the Inventory Difference Model

— Essentially a SNM accountancy process capability analysis

— Initially, these uncertainty propagation models were difficult to
use and manipulate

— Made it easier and faster to “turn the knob” on variables

— “What if” scenarios show impacts of de-inventorying or
reducing uncertainties

In International Safeguards, SEID is

similar to Limit of Error MUF (LE-MUF)
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The Culprit: HEPA Filter Housing NDA

* 98 Roof & In-Plant HEPA filter housings
— Multiple geometries, configurations, & uranium contents

* Non-Destructive Assay
— Commercially available, unshielded Sodium lodide detector
— 464 30-second scans of closed filter bag-out portals

* SEID models identified these measurements as having
undue leverage on the uncertainty of the Inventory
Difference

Using an overly simplistic “factor,” we

routinely overestimated the uranium
content by an order of magnitude

@ Westinghouse



Westinghouse Non-Proprietary Class 3 © 2019 Westinghouse Electric Company LLC. All Rights Reserved.

Respond: Improve NDA Statistical Cal. Method

* Mobilized multiple organizations
— ldentified top 12 filters from previous year
— Clean out, sample, and analyze U235 content

* Two options: De-inventory or Reduce uncertainty
— Ordinary Least Squares (OLS) statistical calibration

* Model development simultaneous with cleanout effort

— If statistical modeling unsuccessful, the stratum would be
essentially de-inventoried

OLS Model proved predictive.

Cleanouts were halted after 9 filter
houses were de-inventoried
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The Result: Healthy Uranium ID Trend

Historical Uranium Inventory Differences
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Note the saw-tooth uranium ID trend
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The Result: Healthy Uranium ID Trend

Cumulative Uranium Inventory Differences
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Note the saw-tooth cumulative uranium

ID trend
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Discussion

Jeffrey B Coleman
Measurement Control Coordinator, Safeguards
Westinghouse Columbia Fuel Fabrication Facility, USA
colem1jb@westinghouse.com
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