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4.0 DESIGN FEATURES 

4.3.2 TN-40HT Neutron Absorbers Acceptance Testing  (continued) 

 phase, e.g., B4C, TiB2, or AlB2, if the mean value of all the test results less 
two standard deviations meets the specified thermal conductivity, no further 
testing of that material is required.  This exemption may also be applied to 
the same type of material if the matrix of the material changes to a more 
thermally conductive alloy (e.g., from 6000 to 1000 series aluminum), or if 
the boron content is reduced without changing the boron phase.  The thermal 
analysis in SAR Chapter A3.3.2.2 considers a dual plate basket construction 
base model with 0.125” thick neutron absorber with a 0.312” thick aluminum 
1100 plate.  This model gives the bounding values for the maximum 
component temperatures.  Either a dual plate basket construction or an 
alternate single plate (borated aluminum or MMC) construction basket may 
be utilized.  For the dual plate construction, the specified thickness of the 
neutron absorber may vary, and the thermal conductivity acceptance criterion 
for the neutron absorber will be based on the nominal thickness specified.  In 
either construction type, to maintain the thermal performance of the basket, 
the minimum thermal conductivity shall be such that the total thermal 
conductance (sum of conductivity * thickness) of the neutron absorber and 
the aluminum 1100 plate shall at least equal the conductance assumed in the 
thermal analysis, 3.55 BTU/hr-deg F.  Samples of the acceptance criteria for 
various neutron absorber thicknesses are highlighted in Table 4.3-3.  The 
aluminum 1100 plate does not need to be tested for thermal conductivity; the 
material may be credited with the values published in the ASME Code 
Section II part D.  The neutron absorber material need not be tested for 
thermal conductivity if the nominal thickness of the aluminum 1100 plate is 
0.320 inch or greater. 

c. Neutron Transmission Testing of Neutron Absorbers  

 Neutron Transmission acceptance testing procedures shall be subject to 
approval by Transnuclear.  Test coupons shall be removed from the rolled or 
extruded production material at locations that are systematically or 
probabilistically distributed throughout the lot.  Test coupons shall not 
exhibit physical defects that would not be acceptable in the finished product, 
or that would preclude an accurate measurement of the coupon’s physical 
thickness.  A lot is defined as all the pieces produced from a single ingot or 
heat or from a group of billets from the same heat.  If this definition results in 
a lot size too small to provide a meaningful statistical analysis of results, an 
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TABLE 4.3-3 

SAMPLE DETERMINATION OF THERMAL CONDUCTIVITY ACCEPTANCE 
CRITERION 

 
 
Single Plate Model Al 1100 n absorber total 

thickness (inch) 0 0.437 0.437 

conductivity at 70°F (Btu/hr-in-°F) n/a 8.12 n/a 

conductance (Btu/hr-°F) 0 3.55 3.55 
 
    
Dual Plate Construction 
   Al 1100 n absorber total 
thickness (inch) 0.312 0.125 0.437 as modeled 

conductivity at 70°F (Btu/h-.in-°F) 11.09 0.68 n/a 

conductance (Btu/hr-°F) 3.46 0.09 3.55 
    
thickness (inch) 0.187 0.250 0.437 thicker neutron absorber 

conductivity at 70°F (Btu/hr-in-°F) 11.09 5.90 n/a 

conductance (Btu/hr-°F) 2.07 1.48 3.55 
     
 thickness (inch) 0.320 0.117 0.437 thinner neutron absorber 

conductivity at 70°F (Btu/hr-in-°F) 11.09 * n/a  

conductance (Btu/hr-°F) 3.55 n/a  3.55 
 
The boldface type values in this table identify the neutron absorber plate minimum thermal 
conductivity acceptance criteria for several examples of various neutron absorber and aluminum 
plate thickness combinations. 
 
* The “*” value for neutron absorber conductivity indicates that the required total conductance 
value can be met solely by the aluminum plate and the neutron absorber material need not be 
tested. 


