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Summary 



New fuel box cushioning waste (styrofoam, 480m3) 
has been stored in the storage for absence of 
self-disposition method since 1998. 

No recycle and lack of storage space 
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Problem& Solution 



They were not contaminated, but it was very 
difficult to prove that they satisfied the self-
disposition requirements. 

Representative sample : 1kg(1L) per 200kg(200L) 
      → Regulatory agency’s guideline 
Styrofoam 480m3 → It is necessary to analyze 

representative sample of 2,400. 
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02 Problem & Solution 

Radioactive 
Nuclide 

Radioactive 
Concentration* 

(Bq/g) 
MDA (Bq/g)** 

Co-60 0.1 0.01 

Cs-137 0.1 0.01 

U-235*** 1 0.1 

Regulation guideline 
 
 
 
 
 
 
 
 
 
 

      * IAEA Safety Series RS-G-1.7 Table 2 
     ** MDA : Minimum detectable activity  
     *** U-235 : Natural radioactive nuclide 



Styrofoam : Low density material 
     → It is difficult to meet the MDA guideline 
Actual analysing data 

 
 
 
 

To satisfy the MDA guideline, we had to analyze 
more than 100,000 seconds for one sample. 

02 Problem & Solution 

Co-60 
MDA(Bq/g) 

Cs-137 
MDA(Bq/g) 

Sample 1L(13g) 1.06E-01 1.51E-01 



 In common sampling method for gamma 
analysis, 
 2,400 samples x 100,000 seconds = 2,778 days 

= 7.6 years 

02 Problem & Solution 

In order to reduce total counting time, 

we introduced the 
ISOCS. 



 ISOCS : In-Situ Object Counting System 
   → Portable HPGe Gamma Spectrometer 

 Ge detector, Collimators, portable MCA, laptop PC 
 Various sized and shaped objests 
 Regardless of place 
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 ISOCS specification 
 Manufacturing company : Canberra 
 Detector model : BE5030 
 Material : P-type HPGe 
 Useful energy range : 3keV ~ 3MeV 
 Relative efficiency ≥ 50% 
 Resolution ≤ 0.75keV@122keV, 2.2keV@1.33MeV 
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Performance 



We derived the efficient amount of styrofoam and 
geometry to meet the MDA guideline. 
 8 bundles of styrofoam (2m x 2.2m x 2.5m) 
 The distance between styrofoam and detector : 50cm 
 

03 Performance 



Measuring  period : ’12.10.11 ~ ’12.10.24 
Counting time : 4,500 seconds 
Measuring efficiency : The use of modeling 

program in system (Geometry composer) 
The MDA of main radionuclide 

 
 
 
 

           The result satisfied MDA guideline ! 
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Co-60 Cs-137 U-235 

Maximum 
Value(Bq/g) 8.866E-03 7.807E-03 9.541E-03 



03 Performance 



 In common sampling method for gamma 
analysis, 
 2,400 samples x 100,000 seconds = 2,778 days 

By using ISOCS, 
 44 SET* x 4,500 seconds = 198,000 seconds 

* 1 SET : 8 bundles of styrofoam 
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1/1200 



Reliability review of measurement of radioactivity 
by using ISOCS 
 The experiment to measure the reference source 
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Radio 
nuclide 

Energy 
(keV) 

Certified 
Value(Bq/g) 

Measuring 
value(Bq/g) Error(%) 

Am-241 59.54 9,919 8,980 -9.5 

Cd-109 88.03 32,067 29,660 -7.5 

Co-57 122.06 1,143 1,110 -2.9 

Cs-137 661.66 1,910 1,893 -0.9 

Co-60 1173.23 
1332.49 2,923 2,976 +1.8 



  The measuring data about 4 faces of styrofoam 
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MDA(Bq/g) Co-60 Cs-137 U-235 

Face #1 7.705E-03 7.379E-03 9.316E-03 

Face #2 7.671E-03 7.323E-03 9.155E-03 

Face #3 7.937E-03 7.310E-03 9.328E-03 

Face #4 8.042E-03 7.313E-03 9.061E-03 

Average 7.839E-03 7.331E-03 9.215E-03 



The result of radiation dose evaluation 
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Individual Dose 
(uSv/yr) 

Collective Dose 
(man-Sv/yr) Result 

Evaluation 
criteia 

Evaluation 
result 

Evaluation 
criteia 

Evaluation 
result Satis-

faction 
10 3.69E-01 1 1.35E-05 
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Conclusion 



In case of radioactivity measurement of 
low-density material such as styrofoam,  
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Thank you 
for listening ! 
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