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Outline

• Introduction to Advanced Test 
Reactor (ATR)

− Idaho National Laboratory
− Fuel Arrangement
− Flux Traps

• Software Replacement
− DEV2 Computer
− Fuel Δρ
− Cycle Surveillance
− Power Division



Introduction to ATR

• More than 70 test positions
− 9 flux traps
− 6 (of the 9) have loops

• Independent Chemistry, 
temperature, and pressure

• Control Elements
− 6 Safety Rods (annular)
− 16 Outer Shim Control Cylinders 

(OSCCs)
− 22 Neck Shims

• +2 Regulating Rods
• 40 Fuel Elements

− 19 plates
− 48” (120cm) active length
− Serpentine arrangement
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Introduction to ATR

• Design Summary
− 250 MWth (Typically 110MWth)
− Max thermal flux:

• 1015 n/cm2-s
− Max fast flux:

• 5×1014 n/cm2-s
• Companion ATRC

− 5 kWth
− Pool type
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“FU” Database

• Simple
− 235U (g)
− 10B(g)
− 149Sm (atoms)
− Exposure (MWd)

• Hard to use
− One VAX/VMS computer
− No configuration control

• Parallel to other databases



Core Reactivity Prediction



Core Reactivity from Helios Model

• Model: ≈45.2°
• ATRC: ≈57.2°
• Actual: 57.3°



Surveillance Files

• Old Tools:
− Text file
− One datum per hour
− VAX/VMS

• New Tools:
− Plots
− Millisecond resolution
− User can calculate anything, 

such as Core Excess Reactivity
− User’s choice

• Visual Basic / Excel
• MATLAB
• Python



Surveillance Files

• 135Xe Transients
− Rules of thumb to cover 

decrease
• Frequent experience

− Can’t support restart during 
buildup transient

• Not done at ATR since 
1990s
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Power Divisions – Safety Rod Worths

• Depends on local relative power
• Absorber transients during restart

− Balanced OSCCs
− Quick Restart:

Operating 135Xe burden
− Delayed Restart:

Estimate 149Sm creation
− Requires fuel inventory data
− Errors in assumed power 

division
• Future Work: replace tool
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Power Divisions – Safety Rod Worths

• Old Process:
− FU  FI  RHODOL  SUPRMAX

• Little difference in 3 test cases:
− Old “FU” database
− Newer “atrfuel” database
− 149Sm assumptions w/o RHODOL

• Compiled SUPRMAX for use on Windows 
machines

• Still want to replace SUPRMAX



Power Divisions – Experiment Failure and Voiding

• Old Process:
− FU  FI  RHODOL  SUPRMAX 
 MAXVOID

− Tightly coupled; most changes had 
downstream impact

• First improvement: decoupling
− Bounding void analysis
− > expected SUPRMAX powers

• Second improvement:
− Compiled for Windows machines
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