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Two tools were identified as candidates for upgrades and 
modernization:

• Annual Shim arm Reactivity Calibrations
• Includes calculations of Shutdown margin, excess reactivity, and Shim bank reactivity insertion rate.

• Technical Specification required surveillance.

• NBSR Fuel Inventory and Tracking Sheet
• Calculates burnup for fuel inventory at NBSR.

• Tracks uranium content as fuel is shuffled throughout the core.

• Aides in operating cycle determinations and fresh fuel procurement.

Introduction



Shim Arm Calibrations are performed at the NBSR using the 
Regulating Rod as a “Measuring Stick”

• The regulating rod is experimentally calibrated using rod 
pulls and the inhour curve.

• The shims are then individually withdrawn with the reactor 
in automatic mode.

• The difference in regulating rod heights for the pull yields an 
equivalent worth of the shim arm.

Shim Arm Calibrations
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New Excel Program and Datasheet





















Current Fuel Inventory Tracking







Fuel Element Archive Logger (FEAL)

GUI-driven tool for managing the fuel inventory at the NCNR
oBetter accessibility and easier editing

oEnable version control

oEnable improved protection of sensitive information

Improves cross-cutting with engineering efforts including the 
following

oCycle planning and reuse of fuel elements in alternative fuel management schemes 

❑Improved compliance with 10 CFR 50.59 requirements

oSpent fuel shipment analyses

❑Improved reporting for compliance with 49 CFR 173.435 (subpart 1)

oSelf-protection tracking

❑Easier inventory management for 10 CFR 73.6 compliance

Fuel Element Archive Logger (FEAL)



Nerdy details
oMATLAB-developed (R2022a+)

❑The code development is currently chronicled on a secure git repository

oControlled subversion (SVN) tracking of data with database version tracking

oWill be deployed as a standalone executable

oPlanned to contain capabilities for streamlining engineering fuel shipment analyses

❑ORIGEN input deck generators

❑Automated simulation execution

❑Automated post-processing for quick isotopic analysis of spent fuel

oPlanned to contain capabilities for streamlining self-protection analyses

oMCNP input deck generators

oAutomated simulation execution

oAutomated post-processing for quick analyses of spent fuel dose rates

Fuel Element Archive Logger (FEAL)

Legend
Ready
In-development









• “If it ain’t broke, don’t fix it!”
• As software and technology improve, internal processes can improve.

• Development tools such as ADDIE can foster regular innovation.
• Analysis

• Design

• Development

• Implementation

• Evaluation

Key Points / Lessons Learned
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Questions?
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