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TEST :RESUETS 

DLCS 2340105 
T-641306 . ,s 

. RADIATION .LEVELS IN .THE YHCHMPTY .'OF THE 
' PURIFJCATHQWI. 'DEMINERALHZEBS 

GBRE 1 SEED 1 

Purpose 

To measure the  ex ten t  of  a c t i v i t y  build-up ins ide  the  .lAC and 1BD ' pur i f ica tbhn 
deminera1,izer concrete enclosures. 

Conclusions 

., A maxigu  r a d i a t i o n  l e v e l  .of 1100 mr/hr was detec ted  i n s i d e  the  1AC .de in ine~al f  z e r  
e&.losure a t . a p o i n t  G , 0  feekt  from the  t b p o f  t h e e n c l o s u r e .  Themaximum ' . 

r a d i a t i o n  l e v e l  ins ide ,  the  1BD enclosure was 700 m=/hr located a t  a point  90.5 
f e e t  below the  .top of the  enclosure. 

An ana lys i s  of .data from the  f i v e  perfornbances of  t h i s  t e s t  ind ica tes  t h a t  the '  
ex tent  :of .the a c t i v i t y  build-up a s  well  a s  the  le\r&l.:*f actiiiisk of. she. ..&s?iin.- 
e r a l i z e r s  i s  d e f i n i t e l y  increasing,. It f u r t h e r  app.ears tha t  t h i s  actiivity is  
due mai.nly ,tp long-l ived nuclfdes . A' 

However, s ince  i t  i s  not  known e i t h e r  t o  what ex ten t  o r  l e v e l  the  r e s i n  a c t i v i t y  
can .be  allowed t o  bui ld  up t o  before . i ts  usefulness i s  ended no d e f i n i t e  con- 

, .. c lus ion  a s  t o  r e s i n  l i f e  can o r  should be made from these  . resul t s .  

Descript ion of Test :.Equipment and ~ e s t  Procedure 
. . 

~ o r t a b l ' e  Jordan survey meters wi th  long extension .cords were .employed t o  determine 
the  r:adiation l e v e l s  ins ide  the  concrete sh ie lds  surrounding the  1AC and 1BD 
p u r i f i c a t i o n  demineral.izers.  Radiation l e v e l  readings were ob.tained a t  six inch 
i n t e r v a l s  from s i x  f e e t  t o  twenty Zeet below the  top of the  concrete sh ie ld .  From . . 
these  readings the  hot spot  was determfned i n  each enclosure .and t h i s  loca t ion  was . *  .:.:. . . 
monitored every odd hour . the rea f t e r  f o r  a per iod .of  f i f t e e n  hours. Additional 
readings were ,obtained t h i r t y  hours a f t e r  the  . i n i t f  a l '  survey. 

Results  

. . 
DLCS 2340105 (T-641306), :Radiation Levels I n  The Vic in i ty  .Of The h r i f i c a t i ~ n  - 

. .... Deminera1 ize . r~~  was performed on .September 6 +d .7, 1959. 

. . Mew r e s i n  was charged i n t o  each demirieralizer ' on  September 11, 1957. Since t h a t  
time, the  1AC demineral izer  has been i n  se rv ice  for approximately 12223 hours* 
while. the  1BD deniineralizer has been i n  s e r v i c e  f o r  approximately 9035 hours*. 

* Determined from s t a t i o n  opera t ing  logs. 



'TEST KKSULTS DLCS 2340105" 
T-641306 

WUTKON .'ILWELS H I  ' T I E  VKrZ;;HNITY :OF THE :H[JRIFzWT~N..'D~.~ERAI,EZ~ 

The t o t a l  gross generated power s ince  the  begiuping,of statioxn.ogerat%on was 
3.71,658,900 kilowatt  . b u r s .  The power h i s t o r y  f o r  .four days p r i o r  .m this test 
i s  tabulated i n  Table I. 

During t h i s  performace a maximum rad ia t ion  l e v e l  of 1100 mrlhr f o r  the 118C 
.demineral.izer was 1oca ted .a t  a d i s t ance  of 10 f e e t  down from t h e  top of the  
consre te  enclosure. . A  maximum rad ia t ion  l e v e l  of 700 mr/hr f o r  the l l D  
dem2ncralizer was located at a .dbs.taaase of 9 t o  9 112 f e e t  down frdm the  k ~ p  
of the  .concrete enchosure. 

.The . a c t i v i t y  l eve l s  a t  s p e c i f i c  locat ions  f o r  .each demineralizer a r e  l i s t e d '  i.n 
~knble Ilt. .The :"hot spot" was monitored a t  -speci f ied  times and t h e  d a t a  a r e  
l i s t e d  i n  Table BHI.. The da ta  .of .Tables I1 and PlU along wi.th ..the data obtanflmed 
during the  four previous performances of . th is  t e s t . a r e  p lo t t ed  ow Btgures E 
through 4. 

The curves ow Figures 1 annd 2 iaaaiicate t h a t  b r i n g  t h e  f i r s t  p e r £ o ~ c e  
(September 1 7 ,  1958) a bmd of high raaiiartbw approximately 1 foo t  wide w a s  
measured near the  center  port ion of IAC d b r a l i z e r  vessel, The seamd 
perfomaunce (Hoveamber 3, 1958) indicated the  b a d  of  high a c t i v i t y  had kncreased 
i t s  width to 1,5  f e e t  and remained near the  s e n t e r  of the  demineratBizer, The 
t h i r d  performance (March 11, 1959) located a narrow b d  of high act%-v-3ty at t h e  
upper por t ion  s f  the  deminerahizer. The four th  p e r f o w m e  (Mhy 21, 1959) 
showed a b a d  of  hi.gh a c t i v i t y  approximately 1.5 f e e t  wide measured near the  same 
positi.orm a s  i n  the f i r s t  and second performances of t h i s  test. The f i f t h  per- 
formance showed a narrow band of high a c t i v i t y  i n  approximately the  same pos i t ion  
as t h e  t h i r d  perfonnannce, Generally, the  a c t i d t y  ex ten t  a d  Bevel irn~reasd. 
wi th  each performance ( p a r t i c u l a r l y  i n  the case  s f  the PIBID d d m . e ~ d . b e r )  a d  
the  '@hot spot" mvcd upward sl . fghtly in the  demineralizers. 

The .slopes of the  curves on ]Pi-gures .3 and 4 (which a r e  an d~ndbsa.ticon of  decay s f '  
a . c t iv i ty .p resen t )  vary somewhat but  i n  .general. would seem to ind ica te  l i t t l e  .or  
no decay of a c t i v i t y  .level which would i n  tu rn  ind ica te  t h a t  most.of the  :ac. t ivi ty 
present  .is due td long-lived nuclides. .The por table  r a d i a t i o n  meters msed.during 

' 

these  surveys probably contr ibute  considerably t o  the  inconsistency of some.of 
. the  p lo t t ed  data. 

.The por table  Jordan survey meters Nos. 668 a d  726 were ca l ib ra ted  Sep tmber .5 ,  
1959 using a .co60 source, This c a l i b r a t i o n  .data k r e  tabulated i n  Table I N .  
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The 1AC Demineralizer was .surveyed 10 f e e t  down from top sf enclosure. 
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"HOT SPOT" SURVEY . . 
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. . 

. . . . . . . .  . . ... . . . . .  . . . .  . . . . 
; . . . . . . 

The 1BQ Demineralizer'was surveyed 9.5 f e e t  down from top of enclosure.,  
. , 

. . . . .  . . 

. . . .  
. . . . 
. . . . 

: . .  . . .  . .  

. . .  . . 
. . .  

. , 

. .  :: . . .  . . .  
. . .  . . . . . .  ' .  . . . 

. . . ,  . .  

. . .  
. . 

. . 

. . . . . . .  . . 

,' 
. . 

. . . . . .  
... 
. . . .  
! . .  

. . ' 

. . . .  

. 
. . . . .  

:. . 
. .:. 

% .  

. . 

. . 

. 

6 

DATE ' .  

9/6/59 

. ! 

. . 
, . . . .  

9/7/59 

. . 

1AC .DEMINJWLLIZER 1BD DEPaZNEIPALIZER . . 

TIME . . 
. . 

. . 

0613 '.' 

0715 
0910 
1110, ' 

1300 
1500 
1700 - 

' . 1853 
2055 
1205 

TIYE 
. . 

0611 
' ' 071'5 

0915 . . ' 

i112 ' ' : .  
1305 . . 

1503 
1703 
1857 . . 

2 100 .,: .. :, 
1210 

. . 

-'ACTIVITP 
MR /HK 

1100 
1100 
1 100 
1000 
1000 
1000 
roo0 . 

.. 950 , 

950 
800 

ACTIVITY. , 

~ / H R  . ' 

. . 

700 ". . 
. '3 , : : :  

. . .  . 6 .  
. . . . . . . : . . . .  . . 550 

550,' . " .  : 
500 ' "' 

500 . , 

3 50 
350 

' ' 625 
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POWER STATIONS D E P A R ~ N T  ' ~ I F P C A T I O N  DEMIPJERALIZERS .., . 

' - SH~PPHOJGPORT ATWIC POWER STATION DLCS 234010'5 (T-641306) ' 

TABLE IV 

SURVEY METER CALIBRATIOPJ DATA 

~ -~ 

' SURVEY MI3TE.R - JORDAN NO. 726 
CALCULATED - HEASURED 

DATE SOURCE #R/HR m/HR . . .  
- .  

9-5-59 c060 5 .o 5 .o 
. . .  100 ' 105 . ' .  38Mc 

250 2 4 0  . 

. . 500 
. . 1boo ' ,  

. . 
. '  \ 

500 
900 
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