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ETR GAMMA HEAT GENERATION 

MEASUREMENTS FOR CYCLES 27, 33, ANlj 34 

L. D. Weber and C .  H. Hogg 

A B S T R A C T  - - - - - - - -  

The gamma heat  generations i n  se lected posi t ions  of the  ETR were 
measured fo r  Cycles 27, 33, and 34. The measurements fo r  Cycle 27 
include data fo r  t he  clean core and depleted core. 

Maximum gaxmna heat  generation maps a r e  presented fo r  each cycle 
along with v e r t i c a l  t r averses  fo r  a l l  pos i t ions  monitored. 

The measurements were made using a graphite-C0 ionizat ion 
chamber. 2 
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ETR GAMMA HEAT GENERATION 

MEASUREMENTS FOR CYCLES 27, 33, AND 34 

by 

L. D. Weber and C .  H.  Hogg 

I. INTRODUCTION 

The gamma heat  generations i n  selected posi t ions  of the  ETR were 
measured a t  t h e  beginning ( 0  MWD) and end (4467 MWD) of Cycle 27, and 
a t  t he  beginning ( 0  MWD) of Cycles 33 and 34.' Graphite-C02 ionizat ion 
chambers were used i n  making t he  measurements. A l l  of t he  measurements' 
were made a t  low reac tor  power ( - 2  MW) and the  values extrapolated 
t o  a power of 175 Mw. Data fo r  previous ETR gamma heat  generation 
measurements can be found i n  Reference 1. 

11. EXPERIMENTAL APPARATUS 

The pr inc ip le  of ionizat ion chambers i s  described f u l l y  i n  
References 2 and 3. The graphite-C0 ionizat ion chamber has a f a s t  
response. The neutron contribution $0 the  heating i s  negl igible .  
These chambers can be checked i n  the  gamma f a c i l i t y  against  c e r i c  
dosimetry. A value of 32.5 ev per ion p a i r  was used t o  calcula te  

the energ absorption i n  C02 a s  applied i n  the  Bragg-Gray Cavity 
Theorem . Although t h i s  chamber may be gamma energy dependent 
when used i n  a i r ,  it i s  believed t h a t  t h i s  causes l i t t l e  e r ro r  when 
used i n  the  dense medium of t he  reactor  l a t t i c e  o r e f l ec to r .  The 
chamber wall  was made th ick  enough t o  stop t he  AlS8 betas  from the  
f a c i l i t y  l i n e r s .  Since the  ionizat ion currents  encountered a r e  
high, no d i f f i c u l t y  was experienced i n  t h e i r  measurement with a 
microammeter. The C02 flow r a t e  through t he  10 cc graphi te  chambers 
was about 200 cc per  minute. Since t he  chamber i s  not sealed, 
correct ions  fo r  temperature and pressure were made. Fig. 1 shows 
a p i c t o r a l  view of t he  graphite-C02 ionizat ion chamber used i n  t he  
measurements . 

EXPERIMENTAL PROCEDURE 

The chambers were inser ted i n to  t he  desi red experimental 
pos i t ions  through empty aluminum tubes from the  open top of t he  
reactor .  The chambers could then be ra ised or  lowered i n  the  tube 
t o  make a v e r t i c a l  t r averse  of the  heat generation i n  each posi t ion.  



Since t h e  ET8 core  contains some res idua l  he,ating, background ( 0  power) 
measurements were taken i n  each posi t ion and subtracted from the  
power measurements before extrapolation.  A t  f u l l  power the  res idua l  
heat ing i s  negl igible .  The measurements were made a t  a'measurable 
power l e v e l  of 2 Mw and were extrapolated from. t h i s  l e v e l ' t o  175 Mw. 

I V .  EXPERImAL DATA 

The r e s u l t s  have been summarized i n  Fig. 2 f o r  f o r  Cycle 27, 
and Fig. 3 for Cycles 33 and 34. These values a r e  a t ' t h e  maximum 
(usua l l y  3" t o  4" below the  reactor  midplane). The Cycle 27 data 
include both a c lean core ( 0  MWD) and a depleted core (4467 MWD) 
va'lue. Ver t i ca l  t r averses  of each posi t ion monitored a r e  shown i n  
Appendix I. The data have been arranged a lphabet ical ly  by nuuber. 

Traverses taken i n  t h e  F-10-NE f a c i l i t y  during Cycle 6 a r e  a l so  
shown. 

A maximum value of 9.4 w/gm was measured i n  t h e  K-6-NE posi t ion 
on Apr i l  22, 1959, with an aluminum calorimeter u n i t  (described i n  
~ e f e r e n c e  1). 
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