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The purpose of t h i s  LTR i s  t o  present  t h e  ana lys i s  performed by Todd Shipyards 

*..>, . T I T L E  .. Dry Scram  valuation. : 
3 .  

II .. . '  

concerning the  a b i l i t y  o f  t he  LOFT CRDMs t o  w i ths tand a d r y  scram. 
, . 

rn 
A "d ry  scram" could r e s u l  t A t h e  CRDM components ~ i e l d i n q ;  however, i t  would 
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probably n o t  render the  CRDMs inoperable. It a l s o  concluded t h a t  a d r y  scram i s  
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h i g h l y  u n l i k e l y  based on a t y p i c a l  LOFT depressur iza t ion  curve and t h e  temperature 
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SUMMARY 

o f  t h e  f l u i d  i n  the  upper pressure housing. A t  the  t ime o f '  scram, t h e  f l u i d  i n  

the  upper pressure housing w i l l  n o t  f l a s h  t o  steam owing t o  t h e  pressure-temperature 

. r e l a t i o n s h i p  e x i s t i n g  du r inq  t h e  scram cyc le .  

. .  . 

Th is  ana lys i s  was o r i g i n a l l y  Appendix C-5 t o  LOFT CDD 1.1..1.8B. 
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DRY SCRAM EVALUATION 
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INTRODUCTION 

T h i s  appendix'  p r e s e n t s  d a t a  r e l a t i v e  t o  t h e  s e l e c t e d  CRDMs . . t o  w i t h s t a n d  
a  dry scram. . . 

. . 
. .  - 

CONCLUSIONS 
. . 

Based on  t h e  a n . d y s i s  performed by Todd S h i p y a r d s ,  a " d r ?  skrsrn" ' could  
r e s u l t  i n  y i e l d i n g  of t h e  CRDM components; however, i . t - w o u l d  p robab ly  
no t  damage t h e  CRDM t o  t h e  e x t e n t  t h a t  i t  would b e  i n o p e r a b l e .  I t  is  
a l s o  concluded t h a t  a d r y  scram is  h i g h l y  u n l i k e l y  based on a  t y p i c a l  
1,OFT d e p r e s s u r i z a ' t i o n  c u r v e  and t h e  t e m p e r a t u r e  of t h e  £ l u i d  i n  t h e  
upper p r e s s u r e  housing a t  t h e  t i m e  of  scram. The f l u i d  i n  t h e  upper  
p r e s s u r e  housing w i l l  n o t  f l a s h  t o  s team owing t o  its' p r e s s u r e - t e m p e r a t u r e  
r e l a t i o n s h i p  e x i s t i n g  d u r i n g  t h e  scram c y c l e .  

. . 

. .  . 
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I d a h o  N u c l e a r  C o r p o r a t i o n  
P o s t  O f f i c e  Box 1845 
I d a h o  F a l l s , .  I d a h o  84301 

C. S. NO. c 9 c 5 $ !  / J 

ATTENTION: S u p p l i e r  Da ta  C o n t r o l  - CF-689 
. . 

ATTACHMENT: A n a l y s i s  :by Dr. C. D. Michaelopoulos  of  Dynamic 
S t r e s s e s  D u r i n g  Dry Scram 

SUBJECT: R e p o r t  on E v a l u a t i o n  of Dry Scram - S u b c o n t r a c t  S-7133 

Todd S h i p y a r d s  C o r p o r a t i o n  h a s  e v a l u a t e d  t h e  c o n d i t i o n  of scramming 
t h e  c o n t m l  and  w i t h o u t  any w a t e r  i n  t h e  b u f f e r  p i s t o n  a r e a .  T h i s  
r e p o r t  is b e i n g  s u b m i t t e d  s e p a r a t e l y  from t h e  ASME S e c t i o n  I11 Code 
A n a l y s i s  b e c a u s e  it d o e s  n o t  concern  a  p r e s s u r e  boundry.  

-The s h o c k  wave stresses have been c a l c u l a t e d  t o  b e  150,000 p s i  i n  
the l e a d s c r e w  t h r e a d e d  j O i t T T  That holds t h e  bulfer. pis lol l .  Dui-ing 
a "dry  scram" t h i s  stress is e q u a l  t o  t h e  y i e l d  stress f o r  t h e  
17-4 PH leadsc rew.  

Based on t h i s  a n a l y s i s ,  i t  is concluded t h a t  t h e  "dry scram" s h o u l d  
b e  a v o i d e d .  Dur ing t h e  blowdown t r a n s i ' e n t ,  t h e  d r i v e s  s h o u l d  b e  
motored  down i n  t h e  same manner a s  t h e  " c a p s i z e  i n s e r t i o n "  f o r  t h e  
N. S. SAVANNAH. 

Very t r u l y  y o u r s ,  

P r o j e c t  Manager 

E M :  l l h : 9 8 : 7 1  
At tachment  
cc: M r .  R. N. Moore ,  . 

D r .  C. D. Michae lopou los  
M i s s  P. A .  J a c k s o n  

Executive Officer: 1 B r o d m y  New York, N. Y .  10004 
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I T h i s .  i s  ' t h e  v e k d y  wi fh  w.h;c.h t h e  buffer  p ; s t o n  .d 

i 1 s t ,  +he upper  end of t h e  ' tube. F o r  : t r  
6 E =  2 8 .  S XIO  p s i  , ! ' l e a d  screw , 8 0 . 2 8  ' i b / i q 3 .  .:e 

I 

~ C O U J ~ ~ C  , v e I 0 L 4 ~  ( v c l o d ~  p m v * y a h . e +  a S ~ Q : :  
. . . I 

w o v e )  in t h e  t e a 4  screw C ,  
2 I S 
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a rno.gc b a r  movina w ; t h  s r r n i r m  (ri p.1 
b o d y )  v c l o d - ~  v, i, suAdenly s h p ~ e d , a *  o h c  eb.,.j., 

L.' 

! o,sible s t r e : .  t h d  c a n  be d c v e \ r p c - I  i i .  i ! - ' -  i c a . 1  
i P 
1 s t r e w  (i f it i . 5  a s s u m e d  u d f o r m  - n o  4 h r ~ a J 1 ) .  1\1 ] c: 111:1 

I 

I 'maximum ~ t r e r ~  i h  the led ~ a r e w  .. 1 
A u r i n y  d r y - s r r  ,),,. 
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' [ ienl i le  in f i e  i.e:J screw CyV,,!'iVe 
I i n  +he m o b r  &be)  a r t  od;vC,, t . . ~  a * 

i 
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I For +he m o t o r  + u b e  - C1 
i E = 2 q . 2 X l O  

. . .  p ~ i  o\:.d 
Z Ib set 

5 . . .  

~n 1 

i 

i . .  S i n c e  c~ f? - 1 6  ?Do . . f ir  Q = - ,--ALL- = 0 . q ~  % I...,: 
' /6 , t?00 , . , .  +f4 C . . 
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