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Overview

• The main objective of the KRUSTY experiment is to
evaluate the operational performance of a compact reactor
that closely resembles the flight unit NASA will use for
deep space exploration missions.

• Test the dynamic behavior of the reactor (transients).

• Verify the integrity of the fuel
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Warm Criticals and the High Temperature Run (28-hr run)

Warm Criticals (Phase 3)
• 15 cent free run
• 30 cent run
• 60 cent run

High Temperature run (Phase 4)
• Operating Reactor at high temperature (800 ͦ C)

for 28-hr and performing some transients while 
operating at full power.
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KRUSTY
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NRC  uses computer codes

• Fuel behavior 
• Reactor kinetics
• Thermal-Hydraulic conditions
• Time-dependent dose for design basis accidents

Ø PARCS 
Ø RELAP 5
Ø TRAC    
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Simulation Model
• Combines the point reactor kinetics model with a simple  thermal 

model of the reactor fuel through a reactivity feedback model.

• The reactivity feedback coefficient and neutron importance were 
calculated using MCNP6.

• The simulation model was solved numerically using the 
Runge-Kutta method.
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Simulation Model (Cont.) 
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Power (heat generation)

Thermal properties did not change 
as a function of time and temperature.

The importance function and the energy 
deposition did not change as a function 
of time and temperature
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Simulation of the 15 Cent Free run
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Simulation of the 30 cent run
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Simulation of the 60 cent run 
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Slow rise toward system steady-state

Operating temp
and full Stirling
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set temp of 
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remaining Stirling/
Sims adjusted to 
8/7ths power
(simulating 1 failure)

2 of 8 Stirling/sims 
stopped;
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Disassembly of KRUSTY

• Weight 10.741 vs 10.7415 kg
• Density ~ 17.4 g/cc
• Uranium alloy (~7.5 wt% Mo)
• The uranium is

isotopically enriched 
to ~ 93 wt% 235U

• 400 mR/hr at contact.
• 70 k DPM
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Summary

• The simulation model results compared favorably to the 
experimental results (15 cent, 30 cent, and 60 cent).

• Thermal properties must change as a function of 
temperature.

• Importance function and energy deposition on each node 
must change as a function of time.

• Other models such natural convection for the heat pipes 
and radiative heat transfer from the fuel must be added so
that the complete point kinetics-heat transfer model can 
attempt to simulate the 28-hr high temperature run.
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