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I TEST RESULTS 

CONTROL ROD DRIVE MECHANISMS 
PRECRPTICAL AND INITIAL CRITICAL TESTS 

CORE I ,  SEED 2  

_ .... 
purpose 

To a s s u r e  proper ope ra t ion  of c o n t r o l  rod mechanisms under normal cond i t i ons .  

Conclusions 

The r e s u l t s  ob ta ined  dur ing  t h i s  t e s t  i n d i c a t e  s a t i s f a c t o r y  performance of t he  
c o n t r o l  rod mechanisms under normal ope ra t ing  cond i t i ons .  

Desc r ip t ion  of Tes t  Equipment and T e s t  Procedure 

The l a t c h  c u r r e n t  f o r  each rod was determined by slowly i n c r e a s i n g  the  s t a t o r s  , 

c u r r e n t  u n t i l  t h e  rod was observed t o  b e  r i s i n g  a s  i n d i c a t e d  by a  vo l t age  . 

increas i  on t h e  vol tmeter  a t t a c h e d  t o  t h e  rod bottom p o s i t i o n  i n d i c a ~ o r  c o i l .  
The peak c u r r e n t  recorded when t h e  rod s t a r t e d  r i s i n g  was considered t o  b e , t h e  
l a t c h  c u r r e n t .  

Af t e r  each rod was l a t ched  i t  was withdrawn t o  four  i nches , and  he ld  i n  t h i s .  . 
p o s i t i o n .  The s t a t o r  c u r r e n t  was then r e d u c e d i u n t i l  t h e  rod scrammed. The 
peak c u r r e n t  recorded when t h e  rod scrammed was considered t o . b e  t h e  s t a t i o n a r y  
scram c u r r e n t .  

To save  time two c o n t r o l  rods  were r a i s e d  s imul taneous ly ,  on s e p a r a t e - s p a r e .  
buses ,  t o  69 inches  and then by opening t h e  a p p r o p r i a t e  c i r c u i t  b reake r s , . s epa ra t e  
scram times were,-'obtained f o r  each rod .  Scram times were ind ica t ed  o n ' t r a c e s  of 
t he  Of fner .  r eco rde r  .. . ... . . e: 

When r a i s i n g  two rods  a t  one t ime,  each o n , a  s e p a r a t e  s p a r e  bus m d  wi th  a  c u r r e n t  
of 8 . 5  amps on each spa re  bus ,  t h e  rod t e s t  s u p p l y ' c i r c u i t  breaker  tripp,ed caus ing  
the  rods t o  drop. This  c u r r e n t  was reduced.. t o  7 .5  amps and the  rods  ,were .success-  
f u l l y  r a i s e d . ,  I t  was l a t e r  discovered t h a t  a  10 amp breaker  had b e e n , i n s t a l l e d  
i n s t e a d  of t he  35 amp breaker  s p e c i f i e d .  A breaker  of t h e  c o r r e c t  capac i ty  'was 
i n s t a l l e d  a f t e r  t he  t e s t .  

. . 

Tes t  Resu l t s  .- > : :  . .  ., t .. 
. .  . 

* .  

DLCS 1580302 was performed on' ~ ~ r i l '  29, 1960. An i n v e r s e  count  r a t e  was p l d t t e d  
f o r  t h e  f i r s t  p a i r  of c o n t r o l  rods  (13 and 82)  t h a t  were pu l l ed  t o  a  h e i g h t  of 
69' inches .  This  check showed t h a t  t he  r e a c t o r  d i d . n o t  approach c r i t i c a l . i t y . ,  
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Latch c u r r e n t s  and s t a t i o n a r y  scram c u r r e n t s  were determined wi thout  inc- ident .  
'- The c o n t r o l  rod scram times from 69 inches ranged from 0.95 t o  1.10 seconds w i t h '  

t h e  average scram time being 1,82 seconds. No r o l l o u t  scrams occurred,  du r ing  
t h i s  s e c t i o n  of the  t e s t .  . . 

The c o n t r o l  rod scram t imes ,  l a t c h i n g  c u r r e n t s ,  and s t a t i o n a r y  scram c u r r e n t s  
a r e  t abu la t ed  i n  Table % a long  wi th  t h e i r  r e s p e c t i v e  r e a c t o r  coo lan t  p r e s s u r e s ,  
t empera tures ,  and flow r a t e s .  A r e p r e s e n t a t i v e  Offner  c h a r t ,  which shpws the  
method used i n  determining t h e  scram t ime,  i s  shown i n  F igu re  I. 

For t h r e e  of t h e  c o n t r o l  rods  (82, 62,  34) t h e  l a t c h i n g  c u r r e n t s  were above the  
normal l a t c h i n g  c u r r e n t  of 7 .0  amperes. However, t h e s e  readings  a r e  quest i -onable 
due t o  t he  f l u c t u a t i o n  a t  t he  ammeters a t  t he  time of reading .  

. ,  , 

A l l  t h e  rod bottom l i g h t s ,  d i a l  type p o s i t i o n  i n d i c a t o r s  and "candles  t ick" 
i n d i c a t o r s  funct ioned proper ly .  

For t h e  ma jo r i t y  of t he  c o n t r o l  rods  t e s t e d ' t h e  r e a c t o r  coo lan t  temperature was 
: approximately 515 F  i n s t e a d  of 500 F  a s  o u t l i n e d  i n  t h e  t e s t  p rocedure . .  This  was 

n e c e s s i t a t e d  by the  concurren t  performance of DLCS 24301. 
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TABLE I . . . . . . .  
. .  . . .. . . 

. . 
. . . . 

. . . 
. . 

.. . 
. . 

.. coolant .Reactor Coolant' 

. . 
. . . . .  

-Reactor .Stationary .. 
Coolant La t a  hing .. ~c.ram . :., .. ~$ralm+: 
Flow . . Current Current Time . :  
lb/hr . . (amps) . . (amps) ' '. .'(set) 

. . 

.; , * As indicated on t h e  sampie t a p e  t h e  scram t i m e  is taken a s  t h e  time fitim'the pofnt .., . . ' . . : 
. . . . 

. ... ' . .o£ :unlitchifig to  a-  point .3 inches from, the .bottom. of t h e  .core: . This "bottom" poiiit . . .  . .; . . 

'. . . is  an ea s i l y  : identif ied p0in.t f o r  fu ture  comparison a d  i s  . e s sen t i a l l y  .bottom.. -. I t .  .; . ..; '. 

. . 
i s  believed t h a t  the gradual drop. in posit'fon &nd$cator c o i l  ,output voltage .dbr1ng ' '< , .  

the, l a s t  three  inches of rod . t ra6e l  i s  due to  deceleration .of the rod. and .'elect:rical . . 

. . . : *  "decay" of the transformer voltage. . ' . . 
. . . .  .. 








