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PERIODIC .RADIATION. SURVEY OF :REACTOR PLANT .CONTAINER 
, AND COMPONENTS AFTER SHUTDOWN 

.. ' Purpose 
I 

To.detedne :the e f f e c t  of i s o l a t i o n  and forced dra in ing on the  r a d i a t i o n  l e v e l  .of 

. . the  1AC . h a i r p i n  .loop and t o  .determine, by chemical. ana lys i s ,  the  .extent  of .th'e . "  
.' a c t i v i t y  i n  . the  hor izon ta l  and v e r t i c a l  . legs (U-bend) of  . . the loop piping.  

' Before i s o l a t i o n  .of  t.he .LAC h a i r p i n .  loop, r a d i a t i o n  .measurements of the  .hor i zon ta l  
l e g  varied.between 500 mr/hr and 600 mr/hr and on the  v e r t i c a l . l e g  between 410 . . 
mr/hr and 700 mr/hr. Af ter  i s o l a t i o n ,  b u t  before  .draining, the  . r ad ia t ion  l e v e l  
on . t l ie  hor i zon ta l  l e g  was 48 mrlhr and o n . t h e . v e r t i c a 1  l eg  i t . w a s  31 mr/hr. 
During .the twelve (12) hours' following draining,,  t he  hor izon ta l  l e g  showed a 

.. decrease . i n  . r ad ia t ion  l e v e l  from .30 mr/hr t o  9 mr/hr and the  - v e r t i c a l  . leg r a d i a t i o n  
-.decreased from 20. w / h r  - t d  3 ..5 mr/hr . The hor izon ta l  l e g  had a higher ' l e v e l  of 
a c t i v i t y  then. d id  ' the v e r t i c a l  leg  because of t h e  . r e l a t i v e  age of the  sec t ions  i n  

. . 
1 .each ..leg. M0s. t  of .the sect.ions i n  the  h o r i z o n t a l  l eg  had been i n  . se rv ice  f o r  
1 4180 - E F P R ' . W ~ ~  l e  those i n  t.he . v e r t i c a l  leg  had been i n  s e r v i c e .  f o r  only 1000 EJ?PH. 

The .rad.iochemical ana lys i s  of the  .crud deposi.ts was per  farmed fo,r th ree  , . isotopes - 
' ~ 0 6 0 ,  Fe59. and Mn54. Only ih ree  . isotopes were repor ted  due t o  .th@ u n a v a ~ l a b i l i t ~  
of equipment necessary t o ,  .the spectrometer ana lys i s .  ,The horizon.ta1 . sec t ion .  

. -  . y i e l d e d ~ h ~ g h e r a c t i v i t y l e v e l t h a n d i d t h e , v e r t i c a l . l e g a n d c o n f i m e d t h e d a t a  
.taken :during ... t he ' . r ad ia t ion  ,survey. . ,. 

. . . . 
~ e s c r i p t i o n  of ~ e s t  Equipment and Tes t  P:rocedure 

.. . 

" .  Radgation . . level  measurements were made' wi th  flaw i n  the  h a i r p i n  l o o p ,  with . t he  loop 
i e o i a t e d  and with .the .loop drained. The .U-bend . sec t ion  .was c u t  .from..the -loop and 
a .  r a d i o '  chemical . ana lys i s  . was performed on the  crud deposi t s .  1. 

\ 
. . 

. L o o p . ~ a s u r e m e n t s  were made. wi th  Jordan, Thyac and Cut.ie-Pie .survey meters.  

The . .  radischemical . ana lys i s  w& p e r f ~ . m e d  us ing a 20 channel . s c i n t i l l a t i o n  ,spectra- 
'me,ter which was c a l i b r a t e d  .using a .  ~ ~ 1 3 7  source. 
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Reeults  . 

#The t e s t  was performed on May .21, 1959 from 0950 t o  2216 with 1106.5 EFPH .on the  . lAC 
: h a i r p i n  loop s ince  i t  was l a s t  put  i n t o  se rv ice .  

P r i o r  t o  i s o l a t i o n  of the  .loop, radiation.measurements were made on t.be .horizonta.l 
and v e r t i c a l .  legs.  The . r a d i a t i o n  l eve l s  fo r  the  hor izon ta l  l eg  using both  a Cutie- 
P i e  and Jordan .de tec tar .were  600 mr/hr and 550 mr/hr, respect ive ly .  The l e v e l s  
f o r  the  . v e r t i c a l  l eg  were 700 mr/hr and 410 mr/hr using both .the &t ie -p ie  and Jordan 
detec tors ,  r e spec t ive ly .  ' ' . . . . . .  * .  

 he but i e -p ie  could not  f i t  completely through the h o l e  . i n  . the  .ha i rp in  loop shie ld ing,  
.consequently, contac t  readings could no t  be .taken with t h a t  ins t rument .  However, . 
contac t  readin.gi were obtaine'd using .the Jordan Survey Meter. (See Table, P I  f o r  
instrument ca1l.bration. 1 

, A t  ,1013, May 21, 1959, the  loop was i s o l a t e d  wi th  s u b s a q u ~ n t  . r ad ia t ion  .measurements' 
showing r a d i a t i o n . l e v e l s ' o f  48 ~ n r / h r  and 31 mr/hr f0.r the  Erorizontal and v e r t i c a l  
legs,  respect ive ly .  

A t  1016, May 21, 1959, the  loop was drained and measurements were made a t  various 
ti.me i n t e r v a l s  f0.r twelve (129 hours following dra in ing;  (Bee Table. I). Duting 
thei.t.welve (12) hours, the  r a d i a t i o n  l e v e l  ranged from a maximum of 32 mr/hr t o  
a minimum of 1.5 mr /h r . .  Again, the  hor izon ta l  le'g was the  more a c t i v e .  

Figure 1 is  graph showirlg a p l o t  of r a d i a t i o n  l e v e l  versus time a f t e r  shutdown. 
The .data fo r  t h i s  f i g u r e  was obtained from Table I. Only those readingst' obtained 
from the .?ordain 733 were used t o  develop the  curves. The readings made @t 1816 
and 2016 were ignored, s ince  they were s p e c i f i c a l l y  noted as  not  -being contac t  
readings. 

The U-bend of the  LAC .ha i rp in  loop was removed on May 21, 1959. .This  w a s  t h e  t h i r d  
time such a sec t ion  had been removed from the  loop fo r  analys is .*  A radiochemical 
ana lys i s  of the  U'-bend sec t ion  was performed the  f i r s t . w e e k  i n  June. The 20 channel 
s c i n t i l l a t i o n  spectrometer counting was performed i n  September. This  delay was 
due to. . the f a c t  - t h a t  the  .spectrometer was not  a v a i l a b l e  . fo r  se rv ice  unti l 'Chat  date.  

S e c ~ j o n s  1, 2, 3 and 4 of the  U-bend s e c t i o n  had been i n  se rv ice  approximately 4180 
EFPH;' , e s s e n t i a l l y  since':  the ' p l a n t  has been . in operat ion.  Sect ions 5, 6,  7 and.  8 had 
been . in.  ..$ervf ce approximately .I000 EFPH (See Figure .g) . The a c t i v i t y  l e v e l  was 
higher I n  the  hor izon ta l  s e c t i o n  than i n  the  verei.ctil .sect ion. 'due . to . . the-  - g r e a t e r  

. . 
~amount'.'of:':service. on ' t h i s  :GGc t'fon'; 

The radiochemical ana lys i s  and subsequent counting was only poss ib le  f o r  th ree  
i so topes .  Due t o  the  length of time between the  June radiochemical ana lys i s  and 
the  September Spectrometer ana lys i s ,  only Co60, ~e~~ and were s t i l l  s u f f i c i e n t l y  
a c t i v e  t o  j u s t i f y  recordi-ng. The s p e c i f i c  a c t i v i t i e s  of these i so tbpes  a r e  contained 
i n  Table III and a r e  correc ted  t o  May 21, 1959. 

.+.' 

* 8118/$8 and 11/3/58 i n  conjunction with "EM Survey, Sect ion 111, DL-S-184. 
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. . 
. . ., . . . . 7  . . 

crud .taken from Sections 5 ,  6 ,  7 zindl,th;uas l i ght  brownish-grey and t ight ly  adherent 
to  the walzs o f  .the.pipfng. .Sections 1, 2 ,  3 and 4.contained t ight ly  adherent 
crud, black i n  color.  



Wl ' 
Time after Sbtitb-umlrs 
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Figure 2 . . 

. . NOTE: Sections 1 ,  2 ,  3 ,  4. and 8 were i n  servi.ce appr~xbmately ,4180 EFPH.. 
.Sections 5, 6 and 7 were 3n service approximately 1000 EFPH. . . 
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TABLE I 
."' 

LAC Hairpin Loop I so la ted  - 0959,. March 21, P959 . , 

LAC Hairpia Loop ,Drained - 1016, March 21, 1959 
Time f o r  ~ r a i n i n i  .- 1 Minute 

~. 

- 
. . 

Time 
711950- 

1013 

10 14 
1015 

10 16 
10 i7- 
10 19 
102 1 
1023 
1026 
10 36 
1046 
110 1 
1116 
1216. 
14 16 
16 16. 

18 16 
20 16 
20 16 
2 2 16 

. 2216 

t ~ o r i z o n t a l  
I n t e r v a l  

. rp in  Loop Radiation bevel 

Meter 
Used 

Jordan No., 733 

3 1 ~ordm' No.. 733 
, ...- 

27 Jordan No.  7.33 
2 5 Jordan .No. 733 

Jordan No.. 733 
Jordan No. 733 
Jor'dan .No. 7 33 
Jordan No. 733* 
Jordan No. 7.33 
Jordan No. ,733 
Jordan Nd. 733 
Jordan No. 733 
Jordan No. 733 
Jordan No. 733 
Jordan No. 733 
Jordan. No. 733 
Jordan No. 733 

Jordan No. 727 
Jordan .No. 7 3 3 .  
Thyac No. 974 
Jordan No. 733, . 
Thyac No. 974 

Remarks ., 
Before 
i s o l a t i o n  ... 

Before draining, 
a f t e x  i s o l a t i o n . ,  

. . 
Drained,.  , 

Drained 
m rained . 

!.Drained ' : 

Drained 
"Drained 
Drained 
Drained . , 

Drained 
Drained.  . 

Drained 
Drained 
Drained , ' 

Probe n e t  i n  
conf a c t  .wi'th 
pi'pe. . . 

! .  . . 
. . 
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TABLE I1 

r 

. . 

EFEPH a c c ~ l z t c d  with 1AC Hairpin Loop i n  .service - 1106.5 
EFPX ..when 1AC Hairpin Loop was iso.late4 - 4941.5, 5/21/59 . . 

EF?H when lAC.Hairpin Loop was put in  ~dervice - '3835, 3130159 . . 
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. . . . .. . , . . .  . .  ' TABLE 111 . . . .  . 

. . . . .  . . . . Radio .Chemi  c.a1 ~ n a l ~ s i s  
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