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ACTIVITY OF TRIGA CORE COMPONENTS 

1.0 INTRODUCTION 

Activities for two groups of TRIGA core components are 
estimated: three stainless steel clad boron-carbide control rods 
and eleven aluminum clad graphite reflectors. The maximum 
measured contact dose rates are 5 0  mrem/hr for the control rods 
and 14 mrem/hr for the reflectors. 

None of the materials in either group of elements are expected to 
activate significantly. The likely source of the measured dose 
rate is 6oCo activity. 
trace cobalt impurities in stainless steel. Activation of 
copper, a common aluminum alloy, can also produce 6oCo. 
Abrasion and contamination from other components is another 
possible source. 

Cobalt 60 can occur from activation of 

2.0 CALCULATIONS 

A rough estimate of the magnitude of cobalt activity that 
gives the measured dose rate was found as follows. 

The unattenuated photon flux (the greater than 1 MeV photons 
from 6oCo are highly penetrating) from a cylindrical surface 
source is given by (Jaeger 1968) 

where SA is the surface source density, R is the radius of the 
cylinder, and a is the distance from the cylinder centerline. 
The function F and its arguments are defined in the reference 
which gives a value near 0.3 for points near the surface of the 
cylinder (see Figure 6.8.-5). 

This result can be used to relate the photon flux 0 to an 
equivalent flux a0 a distance x from a point source (equivalent 
in the sense of having a common total source strength): 

where h is the height of the cylinder. 
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The same equation relates the measured dose rate Dm to an 
equivalent point source dose rate D . In turn, the dose rate 
from a point source is related to t&e source activity, A, by the 
specific gamma-ray constant, I?: 

x Do = r A  

Combining these results gives the desired activity as 

For dimensions typical of a TRIGA component (h=50 cm, and 
a-R=1.8 cm), the factors that relate the point and cylindrical 
geometries give a factor of 300. 
Co (Jaeger 1968) of 13.2 (R cm2)/(h mCi) the following table was 

constructed: 

Together with a value of r for 

_ _ -  Activity, mCi - - -  
Component N mrem/hr single element total 

Control rods 3 50 1.15 
Reflectors 11 14 0.32 

3.4 
3 . 5  

3 . 0  REFERENCES 
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