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MOLTEN FUEL MOTION DURING A FAST-REACTOR OVERPOWER TRANSIENT
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ABSTRACT

Mechanistic models for postfailure fuel behavior during hypothetical 
transient overpower accidents are currently being developed for incor­
poration into the MELT accident analysis code. A new model for the 
fuel-coolant interaction and for the motion of fuel in the coolant 
channel has been developed and incorporated into the MELT-III code. A 
major limitation of the mechanistic fuel motion model is its dependence 
on the uniform interaction region of MELT-III. Consequently, a parallel 
effort is currently in progress to incorporate a non-uniform interaction 
region into the MELT code. Combination of the fuel motion and the non- 
uniform interaction region models will provide the framework for develop­
ment of a mechanistic fuel plateout/blockage model for transient overpower 
accidents.

INTRODUCTION

Fuel expulsion from the reactor core has been shown to be a potential neu- 
tronic shutdown mechanism during a hypothetical unprotected transient overpower 
(TOP) accident in a LMFBR system [1,2,3]. In the analysis of the TOP accident, 
the trend has been to develop more mechanistic models to predict the post­
failure motion of molten fuel both inside the fuel pin and in the coolant channel. 
In order to assess the importance of these modeling improvements, it is necessary 
to integrate the new models into consistent accident analysis codes. The pur­
pose of this paper is to describe the fuel motion models being incorporated into 
the MELT accident analysis code [4], which is being used to analyze the TOP acci­
dent in the FFTF reactor.

The initial MELT code models for characterizing internal fuel motion inside 
the fuel pin and external fuel motion in the coolant channel were simple, para­
metric models "to assess the reactivity consequences of assumed fuel distribu­
tions. More recently, detailed mechanistic models for internal and external 
fuel motion have been under development for incorporation into the MELT code.

For internal fuel motion, the HOTPIM code [5] (Hydrodynamics of Two-Phase 
Internal Motion) was developed to predict the transient flow of a compressible 
two-phase mixture of molten fuel and fi---*--



DISCLAIMER

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal liability 
or responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process, or service by 
trade name, trademark, manufacturer, or otherwise does not 
necessarily constitute or imply its endorsement, recommendation, or 
favoring by the United States Government or any agency thereof. The 
views and opinions of authors expressed herein do not necessarily 
state or reflect those of the United States Government or any agency 
thereof.

DISCLAIM ER

Portions of this document may be illegible in electronic image 

products. Images are produced from the best available 

original document.






















