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EVENT SEQUENCE QUANTIFICATION FOR A 
LOSS OF SHUTDOWN COOLING ACCIDENT I N  THE GCFR 

M. V. Frank and J. T. R e i l l y  

General Atomic Company 
P.O. Box 81608, San Diego, C a l i f o r n i a  92138 

ABSTRACT 

Th i s  paper p re sen t s  a summary of t h e  core-wide sequence 
of even t s  of a  pos tu l a t ed  t o t a 1 , l o s s  of forced  and n a t u r a l  
convect ion decay hea t  removal i n  a  shutdown Gas-Cooled Fas t  
Reactor (GCFR). It o u t l i n e s  t h e  a n a l y t i c a l  methods and r e s u l t s  
f o r  t h e  progress ion  of t h e  acc iden t  sequence. Th i s  hypothet i -  
c a l  acc iden t  proceeds i n  t h e  d i s t i n c t  phases of c ladding  
mel t ing ,  assembly wa l l  me l t i ng  and molten s t e e l  r e l o c a t i o n  
i n t o  t h e  interassembly spacing,  and f u e l  r e loca t ion .  It . 
i d e n t i f i e s  the  key phenomena of t h e  event  sequence and t h e  
concerns and mechanisms of bo th  r e c r i t i c a l i t y  and r e c r i t i -  
c a l i t y  prevent ion.  

I. INTRODUCTION 

I n  A p r i l  1979 t h e  Gas-Cooled F a s t  Reactor (GCFR) program changed 
t h e  GCFR re fe rence  design from a t o p  supported downflow c o r e  t o  a 
bottom supported upflow core  i n  o r d e r  t o  provide t h e  c a p a b i l i t y  f o r  
p re s su r i zed  decay h e a ~  removal by n a t u r a l  coo lan t  c i r c u l a t i o n  from t h e  
c o r e  t o  t h e  u l t i m a t e  h e a t  s ink .  An acc iden t  sequence cons ide r r3  i n  t h e  
GCFR i s  i n i t i a t e d  by a  l o s s  of a l l  forced  c i r c u l a t i o n  and t h e  pos tu l a t ed  
f a i l u r e  t o  e s t a b l i s h  n a t u r a l  convect ion i n  a  shutdown r e a c t o r .  This  
hypo the t i ca l  acc iden t  is  analyzed t o  i n v e s t i g a t e  t h e  p o t e n t i a l  f o r  con- 
sequence m i t i g a t i o n  and containment margin because i ts  p o t e n t i a l  f o r  
c o r e  d i s r u p t i o n  may be  g r e a t e r  than  f o r  unprotected acc iden t s .  It has 
been named the Loss of Shutdown Cool3ng Accident o r  LOSC. Some conceptual  
work on t h i s  acc iden t  i n  a  downflow c o r e  des ign  has  been p rev ious ly  
repor ted  [Refs. 1, 21. This  paper p r e s e n t s ' a n a l y s e s  of t h e  progress ion  
of t h e  acc iden t  sequence up t o  r e c r i t i c a l i t y  and i d e n t i f i e s  t h e  key 
phenomena a s soc i a t ed  wi th  t h i s  event  sequence. I n  p a r t i c u l a r ,  t h e  paper 
addresses:  



1 )  D e f i n i t i o n  of t h e  expected acc iden t  sequence of* even t s  

2) Deta i led  core-wide m a t e r i a l  mel t ing  progress ion  

3)  Cladding and assembly mel t ing ,  r e l o c a t i o n  and s o l i d i f i c a t i o n ,  
and 

4 )  R e c r i t i c a l i t y  mechanisms and concerns. 

This  type  of pos tu l a t ed  a c c i d e n t  has  s e v e r a l  c h a r a c t e r i s t i c s  which 
a r e  d i s t i n c t l y  d i f f e r e n t  from l o s s  of f low acc iden t s  i n i t i a t e d  a t  f u l l  
power and without  scram. The i n i t i a l  f u e l  h d a t i n g * r a t e s  a r e  dominated 
by decay hea t .  Therefore,  t h e  t ime s c a l e  of mel t ing  is two t o  t h r e e  
o r d e r s  of magnitude longer .  A t  t h e  t ime of i n i t i a l  f u e l  mel t ing ,  t h e  
r e a c t o r '  i s  shutdown and delayed neut ron  concent ra t ions  a r e  
o r d e r s  of magnitude smaller. Therefore,  l a r g e r  amounts of r e a c t i v i t y  . 

may be  i n s e r t e d . b e f o r e  f i s s i o n  power can become a s i g n i f i c a n t l y  g r e a t e r  
hea t  producer than  decay h e a t  and be fo re  doppler  feedback i s  important .  
Furthermore, a s  f i s s i o n  power inc reases ,  t he  neutron spectrum i s  harder  
because of t h e  c o n t r o l  rod i n s e r t i o n  and nea r ly  complete .decladding of 
f u e l  rods .  Hence, t h e  doppler  c o e f f i c i e n t  is  sma l l e r  than  i n  t h e  
unprotected case. Work i s  i n  p rog res s  t o  determine r e a l i s t i c  magnitudes 
of r e a c t i v i t y  feedback. 

11. SEQUENCE OF EVENTS 

'The  i n i t i a t i n g  event  phase of t h e  h y p o t h e t i c a l  LOSC acckdent 
sequence r e q u i r e s  a s e r i e s  of common mode f a i l u r e s  t o  be  pos tu l a t ed  t h a t  
l e a d s  t o  a t o t a l  l o s s  of decay h e a t  removal. The r e fe rence  s c e n a r i o  
considered f o r  a n a l y s i s  of t h e  c o r e  me l t i ng  progress ion  p o s t u l a t e s  t h e  
fol lowing occurrences:  

1. A s imultaneous l o s s  of a l l  d r i v e  power t o  t h e  e l e c t r i c a l l y  
d r i v e n  main c i r c u l a t o r s  is  assumed t o  occur  as t h e  i n i t i a t i n g  
event .  

2. A common mode f a i l u r e  of t h e  mafn c i r c u l a t o r  pony motors i s  
pos tu l a t ed  t o  f a i l  t h e  shutdown Cooling System when t h e  main 
c i r c u l a t o r s  have coas ted  down t o  t h e  pony motor des ign  speed: 

3 .  F a i l u r e  of t h e  Core Aux i l i a ry  Cooling System (CACS) t o  
e.n,ergize by common mode is  pos tu l a t ed  which d i s a b l e s  t h e  
CACS forced  convect ion cool ing  mode, and 

4. A common mode f a i l u r e  of t h e  CACS i s o l a t i o n  va lves  t n  open 
by g r a v i t y  i s  ~ o s t u l a t e d  t o  prevent  t h e  removal of decay 
h e a t  by n a t u r a l  c i r c u l a t i o n .  

Cladding and assembly w a l l  me l t i ng  i s  expected w i t h i n  s e v e r a l  
minutes i n  t h e  absence of loop coolant  c i r c u l a t i o n  under decay h e a t  



gene ra t ion  because of t h e  l imi t ed  c o r e  h e a t  capac i ty .  The acc iden t  
sequence summarized i n  F i g u r e ' l  and t h e  phenqmenological event  t iming 
be low.a re  based on neglec t ing  in te rassembly  and intra-assembly n a t u r a l  
convect ion i n  an  upflow GCFR core.  These w i l l  be  included i n  f u t u r e  
analyses .  Th i s  pos tu l a t ed  acc iden t  sequence is  s u b s t a n t i a l l y  t h e  same 
whether t h e  r e a c t o r  i s  t r i pped  by t h e  engineered p l an t  p r o t e c t i o n  system 
s i g n a l s  o r  is  a l r eady  shutdown when c i r c u l a t o r  coastdown begins.  However, 
t h e  l e n g t h  of t ime between each s i g n i f i c a n t  event  is  extended a s  t h e  l o s s  
of flow i s  delayed a f t e r  shutdown. 

Based on t h e  experimental  obse rva t ion  i n  t h e  LASL experiments FLS-1 
and FLS-2, a s u b s t a n t i a l  de lay  i n  t h e  t ime of c ladding me l t ing  i s  expected 
owing t o  n a t u r a l  c i r c u l a t i o n  h e a t  t r a n s p o r t  from t h e  c o r e  t o  t h e  upper 
plenum s t r u c t u r e s .  Natura l  convect ion I s  expected t o  cont inue  even a f t e r  
c ladding  melt ing.  Therefore,  a  r e d u c t i o n ' i n  t h e  c l ad  and duct  mel t ing  
progress ion  and de lay  i n  the f u e l  mel t ing  t i m e  a r e  a l s o  expected. 
Analysis  c a p a b i l i t y  t o  inc lude  t h e s e  e f f e c t s  is  under development. 

Event Time (sec)  

Reactor scrams and c i r c u l a t o r s  begin  0 
coastdown 

C i r c u l a t o r s  a r e  braked upon laminar 
f low i n  t h e  co re  230 

Cladding mel t ing  begins 370 1 Clad r e l o c a t i o n  
Duct wa l l  mel t ing  begins  (hot s i d e )  490 , phase 
Duct w a l l  m e k i n g  begins (cold s i d e )  
F i r s t  i n t e r  assembly spacing plugs 510 I Assembly w a l l  

Fue l  melt.ing begins  
590 r e l o c a t i o n  phase 

Fuel  slumping induced r e c r i t i c a l i t y  
650 1 Fuel  r e l o c a t i o n  phase 

Disassembly o r  t r a n s i t i o n  phase 
slooo 1 ~ e c r i t i c a l i t ~  and 

t r a n s i t i o n  o r  
disassembly phase 

Approximately s i x  minutes a f t e r  a  s imultaneous r e a c t o r  t r i p  and 
c i r c u l a t o r  t r i p ,  t h e  c ladding  begins  t o  m e l t .  It r e l o c a t e s  downward and 
r e f r e e z e s  i n  t h e  lower a x i a l  b lanket  w i t h i n  50 m of '  t h e  c o r e  bottom. 
Nearly a l l  lower a x i a l  b lanket  coo lan t  channels  may be  blocked by t h i s  
process .  Only those  ad jacen t  t o  t h e  assembly w a l l s  a t e  c a l c u l a t e d  t o  
remain p a r t i a l l y  open a t  t h i s  time. The c ladding  me l t s  over 50% of t h e  
co re  l e n g t h  i n  20 seconds f o r  t h e  hot  rod.  

Exposure of t h e  assembly w a l l s  t o  thermal  r a d i a t i o n  from t h e  declad 
f u e l  columns causes  t h e i r  melt ing a t  t h e  h o t t e s t  a x h l  l e v e l  about two 
minutes a f t e r  i n c i p i e n t  c ladding  melt ing.  Melting of a  duc t  w a l l  ad jacent  
t o  a c o n t r o l . r o d  assembly (cold s i d e )  i s  delayed about 20 seconds compared 
t o  w a l l  mel t ing  ad jacen t  t o  a  f u e l  assembly. The a x i a l  p rogress ion  of 
mel t ing  a long  t h e  hexagonal assembly w a l l  f l a t  i s  i n i t i a l l y  f a s t e r  than  
t h e  c i r c u m f e r e n t i a l  p rogress ion  [Ref. 21. The added molten s t e e l  
inventory  b locks  t h e  remaining lower a x i a l  b lanket  coolan t  channel. The 
mode1.ing presumes t h a t  mel t ing  of t h e  assembly wa l l s  a l s o  r e s u l t s  i n  



a bui ldup of r e loca t ed  s t e e l  which s o l i d i f i e s  on t h e  assembly w a l l  over  
t he  lowest 200 mm of t h e  core.  This  r e s u l t s  i n  a  s t e e l  "cup" i n  each 
assembly. The bottom of t h e  cup is a platform of s o l i d i f i e d  c ladding  i n  
t h e  lower a x i a l  b lanket  reaching t o  t h e  co re lb l anke t  i n t e r f a c e .  The 
s i d e s  of t h e  cup a r e  s o l i d i f i e d  assembly wa l l  s t e e l  and unmelted assembly 
wall .  The buildup of steel r e t a r d s  t h e  a x i a l  p rogress ion  of t h e  assembly 
wa l l  melt  f r o n t .  A s  t h e  assembly w a l l s  cont inue  t o  mel t ,  t h e  molten 
s tee l .  f lows i n t o  t h e  cup forming a  molten s t e e l  pool. Continued a d d i t i o n  
of molten s t e e l  b a c k f i l l s  t h e  cup u n t i l  t h e  pool i s  a b l e  t o  s p i l l  over  
t h e  s i d e s  and i n t o  t h e  interassembly spacing. Ana ly t i ca l  modeling of 
assembly wa l l  mel t ing ,  pool  buildup and s p i l l o v e r  is  i l l u s t r a t e d  i n  
F igure  2. The s p i l l e d  s t e e l  is  ca l cu la t ed  t o  s o l i d i f y  w i t h i n  50 mm of 
t h e  c o r e  bottom i n  t h e  lower a x i a l  b lanket  reg ion  of t h e  in te rassembly  
spacing. There i s  s u f f i c i e n t  molten s t e e l  inventory t o  completely block 
t h e  spacing around the  hexagonal assembly. 

The f u e l  melt ing phase commences a f t e r  most of t h e  assembly w a l l s  
have melted. The molten f u e l  has  been pos tu l a t ed  t o  slump i n t o  t h e  s t e e l  
formed cups and s e t t l e  upon t h e  s o l i d i f i e d  s t e e l  p la t form i n  t h e  lower 
a x i a l  blanket.  The molten s t e e l  i s  pos tu l a t ed  t o  be d i sp l aced  upward, 
hence con t r ibu t ing  t o  s t e e l  s p i l l o v e r .  S t e e l  vapor i za t ion  is  no t  
expected t o  occur  a t  t h i s  time because t h e  8.8 MPa system p res su re  
r a i s e s  t h e  s t e e l  vapor i za t ion  temperature t o  over 4500°K [Ref. 31.  The 
h igh  p re s su re  would a l s o  l i m i t  f i s s i o n  gas  volume f r a c t i o n s  w i t h i n  the  
molten f u e l .  Eventual ly,  t h e  assembly wa l l s  and s o l i d i f i e d  c ladding  
completely mel t  down t o  t h e  c o r e  bottom. ~ h e ' m o l t e n  f u e l  and steel a r e  
assumed t o  uniformly spread over  a l l  such assemblies  such t h a t  a molten 
f u e l  l a y e r  i s , be tween  a  molten s t e e l  l a y e r  above and s t e e l  blocked lower 

. 

a x i a l  b lanket  below. The s e c t i o n s  of unmelted f u e l  columns above and 
below the  c e n t r a l  molten r eg ion  a r e  assumed t o  . j o in  such that a void  
space ( f i l l e d ' w i t h  helium) i s  l e f t  between t h e  top  of t he  unmelted f u e l  
columns and t h e  upper a x i a l  b lanket .  

Approximately f i v e  minutes a f t e r  i n c i p i e n t  f u e l  mel t ing ,  enough f u e l  
t o  overcome t h e  shutdown margin would have slumped and compacted upon t h e  
Lower a x i a l  b lanket  blockage. The approach t o  a  c r i t i c a l  con f igu ra t ion  
is  determined by a  number of r eacL iv i ty  i n ~ e r t l n n s  i~ a d d i t i o n  t o  f u e l  
compaction: a) S t e e l  r e l o c a t i o n  from t h e  c o r e  toward t h e  lower a x i a l  
b lanket ,  b) spectrum hardening induced l o s s  of rod worth, and c )  neutron 
r e f l e c t i o n  from t h e  molten s t e e l  l a y e r  above and s o l i d  s t e e l  l a y e r  below 
appear t o . b e  t h e  most important.  

111. DETAILED CORE-WIDE MATERIAL MELTING AND METHODS 

A new computer program c a l l e d  SCORIA (Slum.ped CORe In t eg ra t ed  
Analysis)  has  aided i n  t h i s  event  sequence q u a n t i f i c a t i o n .  SCORIA is 
e s s e n t i a l l y  a lumped hea t  capac i ty ,  thermal  network a n a l y s i s  t o o l  which 
inc ludes  conduction, forced  convect ion and r a d i a t i o n  hea t  t r a n s f e r  from 
one node t o  another  and accounts  f o r  t h e  change of phase of steel and 



f u e l .  Curren t ly ,  i t  so lves  t h e  h e a t  t r a n s f e r  problem i n  one dimension 
and has t h e  c a p a b i l i t y  t o  model many a x i a l  l o c a t i o n s  al though t h e  a x i a l  
components of conduction and r a d i a t i o n  a r e  neglected.  SCORIA a l s o  
inc ludes  a model which pa rame t r i ca l ly  accounts  f o r  t h e  bui ldup of s t e e l  
from t h e  lower a x i a l  b lanket  blockage, t h e  b a c k f i l l  of t h e  assembly 
coolant  channels  by molten s t e e l  t o  s p i l l o v e r  i n t o  t h e  in te rassembly  
spacing,  and t h e  blockage bui ldup i n  t h e  interassembly spacing. A GCFR 
has  been modeled i n  one dimension rod by rod inc luding  assembly w a l l s  
from t h e  c e n t e r  of t h e  co re  through t h e  r a d i a l  b lanket  dur ing  a LOSC. The 
t r a n s i e n t  model begins a t  s t eady  s t a t e ,  proceeds through c i r c u l a t o r  coast-  
down and r e a c t o r  t r i p ,  t o  t h e  a d i a b a t i c  co re  heat-up culminat ing i n  
complete c o r e  melt ing.  F igure  3 is r e p r e s e n t a t i v e  of t h e  r e s u l t s  on the  
co re  midplane. It shows t h e  cladding,  duc t  w a l l  and f u e l  mel t ing  r a d i a l  
p rogress ion  a c r o s s  a GCFR core. Each e x p l i c i t l y  denoted assembly (ASM-2, 
ASM-5, e t c . )  r e p r e s e n t s  t he  hexagonal r i n g  of assemblies  i n  which i t  i s  
found . 

It was assumed f o r  t h i s  r e s u l t  t h a t  t h e  helium c i r c u l a t o r s  
i n e r t i a l l y  c o a s t  down such t h a t  f low ceases  i n  230 seconds. The r e a c t o r  
i s  t r i pped  0.5 second a f t e r  c i r c u l a t o r  power is  l o s t .  I n  c o n t r a s t ,  i f  
t h e  acc iden t  occurs  one week a f t e r  shutdown, i n c i p i e n t  c ladding ,  assembly 
w a l l  and f u e l  mel t ing  would occur  a t  1050, 1600 and 2900 seconds, 
r e spec t ive ly .  

A s  c ladding and duc t  w a l l s  m e l t ,  molten s t e e l  i s  expected t o  d r i p  o r  
flow by g r a v i t y  toward t h e  lower a x i a l  blanket .  This process  has  been 
modeled a s  a laminar,  f i l m  flow. The molten s t e e l  cannot permanently 
r e s o l i d i f y  i n  t h e  c o r e  because t h e  c ladding  m e l t  f r o n t  would progress  
even tua l ly  t o  t he  c o r e  bottom. The p e n e t r a t i o n  of molten s t e e l  i n t o  
t h e  lower a x i a l  b lanket  and t h e  bui ldup of a s t e e l  c r u s t  which blocks 
t h e  coolant  channels  has  been modeled. Th i s  c a l c u l a t i o n  assumed con- 
duc t ion  hea t  t r a n s f e r  i n  t h e  s o l i d i f i e d  s t e e l  l a y e r  and t h e  c ladding ,  
convect ion h e a t  t r a n s f e r  from t h e  f lowing s t e e l ,  and an  i n p u t  tempera- 
t u r e  boundary cond i t i on  a t  t h e  f u e l  su r f ace .  The model is similar t o  
t h e  i n t e g r a l  ( p r o f i l e )  approach recommended by Eps te in  [Ref. 41. The 
major d i f f e r e n c e  Is t h a t  t h e  curse.nt work models c ladding  a t  t h e  
"thermally th in"  wa l l  of a c y l i n d r i c a l  tube. The r e s u l t s  show t h a t  
complete blockage of t h e  coo lan t  channels  i n  t h e  lower a x i a l  b lanket  and 
t h e  spacing between assemblies  i s  expected t o  occur w i t h i n  50 mm below 
t h e  co re  bottom. The r a t e  of r a d i a l  bui ldup of a s o l i d i f i e d  steel l a y e r  
i n  t h e  channel is  between 2 and 5 mm pe r  second. 

I V .  RECRITICALITY RESULTS AND CONSIDERATIONS 

A timewise s e r i e s  of c o r e  m a t e r i a l  d i s t r i b u t i o n s  deduced from SCORIA 
was analyzed wi th  a n  R-Z d i f f u s i o n  theory  model us ing  2DB [Ref. 51. The 
purpose was- t o  determine t h e  approximate t i m e  and ramp rate of a postu- 
l a t e d  r e c r i t i c a l i t y .  The fo l lowing  t a b l e  p r e s e n t s  t h e  r e s u l t s  and 
Figure  4 is  a schematic of t h e  c r i t i c a l  conf igura t ion .  



kef f Trans ien t  Time (sec)  Conf igura t ion  D e t a i l  - 
0 Hot shutdown 0.89 

44% of c l ad  slumped 
Top 77 mm of lower 
a x i a l  b lanket  plugged 

6.6% of f u e l  molten 0.92 
Nearly a l l  cladding slumped 
Some duc t  w a l l  mel t ing  

870 , 21% of f u e l  molten 0.93 
Most of assembly walls melted 
Molten f u e l  i n  every assembly 

31% of f u e l  molten '0.99 
A l l  b u t  outermost assembly 

w a l l  slumped 

1110 45% of t h e  f u e l  molten 1.09 

*Figure 4 is t h e  conf igu ra t ion  a t  t h i s  time. 

The ramp r a t e  a t  r e c r i t i c a l i t y  i s  about  17c/sec. Since f i s s i o n  power a s  
t h e  reac tor ,approached  c r i t i c a l  was no t  included,  t h i s  ramp r a t e  i s  
probably an  underest imate.  

Melt ing of t h e  lower a x i a l  b lanket  blockage by con tac t  w i th  molten 
f u e l  and subsequent f u e l  dra inage  may chronologica l ly  compete w i th  t h e  
bui ldup of a c r i t i k a l  mass. 

Another mode of f u e l  r e l o c a t i o n  which may induce a c r i t i c a l i t y  i s  
t h e  crumbling and compacting of f u e l  columns. One cause of crumbling may 
be s t r e s s e s  induced by bowing of f u e l  columns near  t h e  assembly w a l l s  and 
by mechanical i n t e r a c t i o n  of f u e l  columns w i t h  t h e  w a l l  and each o ther .  
F i s s i o n  gas  induced s o l i d  f u e l  swe l l i ng  under s u b s t a n t i a l l y  i so thermal  
heat-up cond i t i ons  may tend t o  s t a b i l i z e  t h e  dec lad  f u e l  columns. Two- 
dimensional t r a n s p o r t  theory  c a l c u l a t i o n s  using TWOmAN [ R e f ,  61 have been 
performed t o  determine t h e  packing of f u e l  fragments r equ i r ed  f o r  
c r i t i c a l i t y  i f  an  e n t i r e  c o r e  should crumble. ~ h k s e  model a c o r e  which 
has a l l  c o n t r o l  rods  i n s e r t e d ,  a l l  c ladding  and assembly w a l l  steel 
layered  up from t h e  c o r e  bottom, and a l l  t h e  c o r e  f u e l  (which i s  s t i l l  
s o l i d )  crumbled i n t o  t h i s  s t e e l  l aye r .  It was found t h a t  t h i s  configura-  
t i o n  would b e  c r i t i c a l  i f  t h e  non-fuel f r a c t i o n  i n  t h e  f u e l  r eg ion  is 
less than  60%. Molten c ladding  f i l l e d  the spaccc between t h e  crumbled 
f u e l  f ragrnents . . 

The major phenomena which l e a d  t o  concern over t h e  p o t e n t i a l  f o r  
r e c r i t i c a l i t y  should t h i s  acc iden t  occur  are: 

- S t e e l  blockage formation i n  t h e  lower a x i a l  b lanket ,  



- Subsequent a x i a l  assembly w a l l  me l t i ng  and molten s t e e l  pool  
bui ldup leading  t o  molten s t e e l  s p i l l o v e r  i n t o  t h e  in te rassembly  
spacing and s o l i d i f i c a t i o n  t h e r e ,  

- Declad f u e l  column crumbling p r i o r  t o  mel t ing ,  and 

- Molten f u e l  slumping, 

The acc ident  sequence a l s o  sugges ts  mechanisms f o r  prevent ing r e c r i t i c a l i t y .  
The most important are:  

- In-s i tu  poisoning of a molten co re  w i th  a d ispersed  and mixed 
poison m a t e r i a l ,  

- Molten f u e l  dra inage ,  

.- A combination of poisoning and drainage.  

The p o t e n t i a l  f o r  f u e l  dra inage  may prove t o  be an  a t t r a c t i v e  f e a t u r e  of 
gas-cooled systems. The f e a s i b i l i t y  of t h e s e  mechanisms is  c u r r e n t l y  
under i n v e s t i g a t i o n  a t  General Atomic. 
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Fig. 1. LOSC event sequence diagram -upflow core- (pressurized case) 



AXIAL 
POSITION 
(MM) 

MOLTEN STEEL 
POOL BUILDUP 

BOTTOM OF BLOCKAGE 

TIME (SEC) 

Fig. 2, Assembly wall melting, pool buildup, and spillover 
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