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Introduction

ÅMCNP work at NIST for past 2 summers, 
PI: Dagistan Sahin, the next presenter :)

ÅSenior Reactor Operator

ÅCƛƴƛǎƘŜŘ .! tƘȅǎƛŎǎ ΨнмΣ wŜŜŘ /ƻƭƭŜƎŜ ƛƴ о ȅǊǎ

Å/ǳǊǊŜƴǘƭȅ .{ !ǇǇƭƛŜŘ tƘȅǎƛŎǎ Ψно ŦƻǊ н ȅǊǎ
at Columbia University through 
Reed-Columbia Combined Plan Program
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Roadmap

ÅFeatures of Reed MCNP model

ÅReed Automated Neutronics Engine

ÅLessons Learned from

ÅModeling

ÅResults analysis

A 2nd-yr RO guides a 
1st-yr Trainee through a 
startup checklist.

A 4th-yr SRO removes 
a fuel element from 

the core for 
inspection
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What is MCNP? 

ÅMonte Carlo N-Particle code encodes the 3D parametric equations that inscribe the core 
geometry and materials, then runs various nuclear calculations
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What is MCNP? What is a Neutronics Analysis? 

ÅMonte Carlo N-Particle code encodes the 3D parametric equations that inscribe the core 
geometry and materials, then runs various nuclear calculations

ÅA standard series of nuclear calculations to predict performance and behaviors of a reactor

ÅRegularly completed as part of SAR, 50.59 screen, re-licensing

ÅTRIGA neutronics are well-known, but still necessary and good for student practice
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Motivations

ÅMCNP 5 analysis of old Al-core in 2010 by Oregon State (OSTR) undergraduate for 2011 refueling

ÅViolation for not doing neutronics analysis/CFR 50.59 screen for the post-refueledSS-core

ÅAnalysis for new SS-core completed in 2011-12

ÅNo raw data remaining from new analysis
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Reed MCNP Model Features

ÅHigh fidelity core geometry
ÅExact core components

ÅSample tubes in irradiation facilities

ÅCore neutron detectors

ÅBurnup for individual fuel elements

ÅENDF 8 data libraries

ÅCold but NOT clean core

Rabbit system in 
core position F9

Inner vial

Outer vial

Rabbit tube

Core YZ

Core XY
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Reed Automated Neutronics Engine (RANE)

ÅAutomates MCNP input file writing for specific tests

Å¦ǎŜǎ WƛƴƧŀн ǇŀŎƪŀƎŜ ǘƻ ƘŀǾŜ tȅǘƘƻƴ άŦƛƭƭ ƛƴ ǘƘŜ ōƭŀƴƪǎέ ƻŦ ŀ a/bt ǘŜƳǇƭŀǘŜ ŦƛƭŜ

ÅEx: material densities

ÅEx: rod heights

ÅEx: water material card (temperature-dependent)
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Automated Plotting

What RANE does:
Å Xming plot commands
Å Export to PS file
Å Convert to TIFF using 

GhostScript
Å Convert to PNGs using PIL
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