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Energy and Angular Responses of the Criticality Accident Alarm 
System Using Plastic Scintillator 

(Technical Document) 

 

Norio TSUJIMURA* and Tadayoshi YOSHIDA* 

 

Abstract 

 

The Japan Nuclear Cycle Development Institute, Tokai Works, has operated the spent 

fuel reprocessing plant and the MOX fuel fabrication plants. In these facilities, the 

criticality accident alarm systems (CAAS) have been installed to reduce the risk 

associated with fissile material operations. The CAAS consists of the 

current-mode-operated plastic scintillator and the 2 out of 3 voting system. This 

detector was designed to intend to detect gamma-rays and alarm triggering point has 

been set to 1.0-3.0mGy/h in photon dose to detect the minimum accident of concern. 

However, for a current-mode, a plastic scintillator is inevitably sensitive not only to 

primary gamma-rays but also to secondary gamma-rays produced by neutron capture 

reactions in the detector assembly. 

The authors evaluated the energy and angular responses of the CAAS using a 

current-mode-operated plastic scintillator to gamma-rays and neutrons. The responses 

of the CAAS per tissue kerma to gamma-rays and neutrons were computed with the 

MCNP Monte Carlo code. As a result, reliable response functions were obtained. These 

results would serve the reassessment of the coverage area and actual triggering dose 

rate level in the mixed radiation field of gamma-rays and neutrons. 

 

 

 

 

 

 

*1 Radiation Protection Division, Tokai Works, Japan Nuclear Cycle Development 

Institute 
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RD-120 1.5
2 NE102

 
   (NE102A)  

R878  
   0 -20µA 0 500mR/h  
   1.4 5V 0 500mR/h  

0 4.35mGy/h*1 0 500mR/h  
0 4.35mGy/h 0 500mR/h  

 
1  

260mGy/h
5mGy/h 5V [2]  

2  

1msec 1
RD120 1msec

1.75mGy/h
1msec

2 [2]
NSRR 8.8R/20msec 80mGy/20msec

 

                                                  
*1 1R=8.7mGy  
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[8]
RD120

60°
6  

 
  

 
RD-120

RD-120
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