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Introduction

A MCNP work at NIST for past 2 summers,
Pl. Dagistan Sahin,gmext presenter :)

A Senior Reactor Operator
ACAYAaAaKSR . ! tKeaAarola
Al dzZNNByate . { ! LILXASR

at Columbia University through
ReedColumbia Combined Plan Program
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Roadmap

A Features of Reed MCNP model
A Reed Automated Neutronics Engine
A Lessons Learned from

A Modeling

A Results analysis
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A 4thryr SRO remove
a fuel element from
the core for
inspection

A 2ndyr RO guides a
1styr Trainee through a
startup checkilist.



What is MCNP?

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

Godiva critical
¢ CELL CARDS

10 100 -18.74 -1 imp:n=1
20 0 +1 imp:n=0

P Cell 20
¢ SURFACE CARDS Void
1 so 8.741 imp:n=0

¢ DATA CARDS
kcode 1000 1.0 10 50
ksrc 0.0 0.0 0.0
ml00 92235 -0.9473
92238 -0.0527

surface 1
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What is MCNP? What is a Neutronics Analysis?

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

A A standard series of nuclear calculations to predict performance and behaviors of a reactor
A Regularly completed as part of SAR, 50.59 scredicaesing

A TRIGA neutronics are wéhown, but still necessary and good for student practice
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Motivations

A MCNP 5 analysis of old-@dre in 2010 by Oregon State (OSTR) undergraduate for 2011 refueling
A Violation for not doing neutronics analysis/CFR 50.59 screen fqydbErefueledSScore
A Analysis for new S&re completed in 20112

A No raw data remaining from new analysis
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Reed MCNP Model Features

AHigh fidelity core geometry
A Exact core components
A Sample tubes in irradiation facilities
A Core neutron detectors

ABurnup for individual fuel elements
AENDF 8 data libraries

A Cold but NOT clean core

Rabbit tube =

Outer vial

Inner vial

Rabbit system in
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Reed Automated Neutronics Engine (RANE)

A Automates MCNP input file writing for specific tests

A'aSa WAyZ2lkH LI O1F3IS 02 KIFIGS tedKz2y aFALf

c --- 4111 - SS clad (T0S210D21@) universe ---
c

A Ex: material densities -’-_1-111@1 185 -7.85 312300 -312301 -311302

411102 102 {{h20 density}} 312300 -312301

c pz surfaces

A Ex: rod heights ¢
9 812301 pz {{62.8153+0.38*safe height}} $ top of control rod

812302 pz {{62.0533+0.38*%safe height}} $ top of main section

mle2 {{ h_mats }}
{{ o mat 1lib }} 1.0000

A Ex: water material card (temperatwdependent)

C
mt102 {{ h2o mt 1lib }}
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Automated Plotting

What RANE does:

A Xming plot commands

A Export to PS file

A Convert to TIFF using
GhostScript

A Convert to PNGs using PIL
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