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1. OVERVIEW 

1.1. PURPOSE 

The purpose is to conduct testing on the BAM 1022 per NRC NUREG-1556, Vol.3 Section 
10.5. The BAM 1022 must demonstrate it will maintain shielding levels and containment of 
the radioactive source over the operational temperature range of -30 to +60°C.  

2. TEST EQUIPMENT 

2.1. Temperature chamber (Appendix A, Thermal Shock Image) 
 Tenney T20C 
 SN 12228-10 

2.2. Radiation monitor (Appendix A, Radiation Measurement Image) 
 RADALERT 100 
 SN 71095 
 1,000 CPM / mR/hr referenced to Cs-137 

3. TEST CRITERIA 

3.1. The final wipe test measurement will be within 20% of the initial measurement.  

3.2. The radiation measurement 2 cm from the surface between the nozzle and lower 
block. (Appendix A, Radiation Measurement Image) shall not exceed .05 mR/hr. 

3.3. After the thermal shock test, inspect the source and determine if the source has 
moved or has been damaged in any way. If it has, the test failed. 

4. THERMAL SHOCK TEST PROCEDURE  

4.1. Conduct a wipe test in the area around the beta source.  

1. Take three one-minute measurements without a wipe cloth. 

2. Wipe test the area around the beta source. 

3. Take three one-minute measurements using one wipe test cloth 

4. The wipe test CPM value is the average value from Step 3 minus the average 
value from Step 1. 

5. Convert the CPM value to a Whole number (no negative values). 

4.2. Measure the radiation before the thermal shock test. 

1. Measure the background with three one-minute measurements. This 
measurement should be taken approximately 3 meters from the BAM 1022.  

2. Take three one-minute measurements 2 cm from gap between the nozzle and 
lower block (Appendix A, Radiation Measurement Image). 
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3. The CPM value is the average value from step 2 minus the average value from 
step 1. 

4. Convert the CPM value to a Whole number (no negative values). 

5. Convert the CPM value to mR/hr.  

4.3. Environmental chamber (Appendix A, Thermal Shock Image) 

1. Place the BAM 1022 in the environmental chamber 

2. Set the chamber to go to -30°C quickly (5°C per minute) and hold at -30°C for 
two hours.  

3. Set the chamber to go to +60°C quickly (5°C per minute) and hold at +60°C for 
two hours.  

4. Stop the chamber, open the chamber door and wait two hours for the unit to 
return to room temperature.  

4.4. Perform a wipe test (see 4.1). 

 The average value after the wipe test will be within 20% of the initial average. 

4.5. Measure the radiation (see 4.2). 

 The value should be less than .05 mR/hr. 

4.6. Visually inspect the source.  

 Must not observe any visual signs of movement or damage. 

5. TEST RESULTS 

Wipe test value before thermal shock test: 0 CPM (Note 1) 

Radiation value before thermal shock test: < 0.05 mR/Hr (Note 2) 

Wipe test value after thermal shock test:  0 CPM (Note 1) 

Radiation value after thermal shock test:  < 0.05 mR/Hr (Note 2) 

Visual inspection (Pass / Fail):   Pass 

Note 1: Final value after background CPM subtracted and whole number conversion.  
Note 2: mR/Hr = (CPM – Background) / 1000  

6. COMMENTS AND RECOMMENDATIONS 

The BAM 1022 passed the thermal shock test. Wipe tests and radiation levels were the 
approximately the same as background measurements. The beta source did not move and 
was not damaged as the result of this test. The BAM 1022 will maintain shielding and 
containment of the beta source in normal use over the -30 to 60°C operational temperature 
range.  



Page 4 of 4 
 

APPENDIX A: TEST IMAGES 

 
Radiation Measurement Image 

 

 
Thermal Shock Image 


