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\ 1. ATR Description
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e Reactor
« 250MW,
* Light Water

» Storage Canal
e Storage
« Wet sizing
« Gamma lrradiator

* Driver Fuel Source
e < 5x 10°R/hr exposure

* Dry Transfer Cubicle (DTC)
« Sizing facility
« Air atmosphere

. ATR Description (Facility)

IW’@I T

Y77 B |

77777, L7777 T

11

Transfer Cask

1]

i ]i@

il |

y -Irradiat

I

T e e T
el P

NI

Reactor 1
‘l

Storage
Canal




 General Parameters

 Low Temperature and Pressure
* Light Water
 Aluminum Clad Driver Fuel

N

* Clover Shape Design
« Reactor “Tilt" Capability
* Nine Flux Traps

* TWO types of operational cycles
« Standard (~110 MW, 60 day)
« PALM (~170 MW, ~7 day)
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-~ Experiment Overview
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* Variety of Experiment Positions
* Flux Traps
* Inboard Positions
 Qutboard Positions

* Variety of Experiment Types
 v-Irradiation

Simple Capsule

Instrumented Capsule

Gas Loop

Pressurized Water Loop (PWL)

“A" Positions

“B" Positions

“H" Positions

“I" Positions

In-vessel Post
Accident
Monitoring
System

Fuel
assembly

Flux trap
guide
tubes

MNeck
shim rods

Neck
Shim Rod
Housing

Control
drums

In-pile
tubes

Capsule
Irradiation
Tank
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, =~ Experiment Overview (y-Irradiation)
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* Dry Tube Gamma Irradiation

» Testing of fuel, materials, and
Instrumentation

* Leeway on materials and design

 High exposure rates
« < 5% 10°R/hr (4.4 Gy/hr)
* Driver Fuel Source Term
« 5% decrease/day in exposure rate

e Benefits:
e Cost effective
« Minimal Restrictions
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 Simple capsule containment
* Fuel and material testing

- Temperature determined by fill gas mix /~_ = =)
» Melt/fluence wires for PIE - )
» Neutron irradiation \
* High flux

« Standard or PALM cycles

* Flux trap, inboard, or outboard positions

e Cost effective




, “ Experiment Overview (Instrumented Capsule)
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\Simple capsule containment
* Fuel and material testing

« Temperature controlled with
predetermined gas mixture

e Instrument Leads

e IN-situ Mmeasurements of material
properties

« Temperature, conductivity




-~ Experiment Overview (Gas Loop)
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* Active Monitoring
* Real-time specimen data To fission

product
monitor

¢ ACt IVe CO n t rO | Instrumented lead —~_

« Ability to vary gas mixture
* Real-time temperature Control

 Measurement flexibility
* Speciation
« Migration

. Gas supply Control station
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=~ Experiment Overview (PWL)
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» All advantages of a
gas loop

Vessel wall

e Pressurized water
environment
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=~ Thermal and Fast Spectrum Testing
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* ATR Is primarily a thermal test Y ——S———————
reactor | '

 Thermal flux range
» Position dependent
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Unperturbed five-energy group neutron flux intensity profiles
over the active core length of the ATR center flux trap for total
reactor power of 125 MW.
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Created by Thomas J, Eiden {thonas,eidenlatlinl,gov}

Thernal Flux Data for Cycle 168B-1
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" Thermal and Fast Spectrum Testing

E —— Fast Flux with BR2 Booster Element :
| = Fast Flux - No Booster Element

: === Bottom of BR2 Fuel Meat

] === Top of BR2 Fuel Meat
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= No Thermal Neutron Filter
== Cadmium Filter
~— Eu;0; Filter

y
» Fast Reactor Environments may
be simulated i)
« Cadmium neutron filters are o
used to reduce thermal flux
» Booster fuel elements have also
been proposed to increase fast
flux (Curnutt 2022)
:%0.015
EOOOS
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https://www.sciencedirect.com/science/article/pii/S0029549321005756#f0030

" Advanced Material Testing

\ ] Sta r) d a rd fuel a nd m ate ria |S 8 pH as a function of sodium mass release (0-7)
testing

« Advanced fuel and materials
testing capability
e Sodium bonded fuels
» Molten salt fuel (NaCL-UCl; and
UF,-NaF-KF)
« Metallic eutectic mixtures

Data from an experiment safety evaluation for sodium
bonded experiments.
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