
Analysis for Measured Data from Secondary Coolant Radiation Monitor of HANARO 

 
Myong-Seop KIM*, Young-Chil KIM, Mun LEE, Hyung-Sub LEE 

Korea Atomic Energy Research Institute 

150 Dukjin-Dong, Yuseong-Gu, Daejeon, 305-353, Korea, * mskim@kaeri.re.kr 

 

 

 

1. Introduction 

 
In research reactors as well as nuclear power plants, 

any release of radionuclide from the primary coolant 

into the secondary coolant should be detected as soon as 

possible. In HANARO, 30 MW research reactor, the 

secondary coolant radiation monitor have measured the 

radiation from secondary coolant using the gamma-ray 

detection system. An NaI(Tl) detector is placed under 

the secondary cooling circuit in order to monitor the 

gamma-ray activity in the coolant.  

In this research, we have analyzed the data measured 

from the secondary coolant radiation monitor.  

 

2. Analysis for radionuclide in coolant water 

 

Figure 1 shows the whole trend of the measured count 

rate of secondary coolant radiation monitor. As shown 

in the figure, when the reactor is operating with the 

nominal power, the measured count rates become 

slightly larger than those in the state of reactor 

shutdown. The averaged value of the data in the power 

operation is 156.1 cpm, while that in the shutdown 

period is 137.4 cpm.  
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Figure 1. Whole trend of the measured count rate of 

secondary coolant radiation monitor. 

 

In order to investigate the cause of the activity 

increase, we analyzed the radionuclide in the secondary 

coolant water of 500 cc and the sludge of the coolant 

basin of 125 cc by gamma-ray spectroscopy with HPGe 

detector.  

Table 1 shows the results of the radionuclide analysis. 

As shown in the table, any radioisotope transferred from 

the primary coolant or activated by the reactor neutron 

was not detected. It is confirmed that the activity 

concentrations of the natural background radionuclide 

in the basin sludge are rather high. Since about 50 tons 

of water is evaporated in an hour from the cooling tower, 

a large amount of background nuclide was sedimented 

into the coolant basin. Therefore, it can be assumed that 

the activity increase during the reactor operation is 

caused by the flow of the natural background nuclide 

with the circulated coolant water. 

  
Table 1. Equivalent gamma-ray peak area in the radionuclide 

measurements for the secondary coolant water and the sludge 

of the coolant basin. 
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0 
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0 

97.7  

0 

0 

20.3  

0 

10.7  

7.7  

12.3  

155.7  
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Sum of spectrum 

count 
47925 35748 35404.0 

 

The sum of the gamma-ray spectrum of the coolant 

water is slightly bigger than that of the background 

counting by about 1%, which is small, considering the 

uncertainty of the counting.  However, the total amount 

of coolant water viewed by the detector of the radiation 

monitor during the circulation of secondary coolant is 

much larger than that in this measurement using HPGe 

detector. And also, the continuous supply of the short–

lived background radionuclide such as Pb-214, Tl-208 

and Bi-212 is possible by the circulation of the coolant. 
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2. Detailed trend of measured data 

 

Figure 2 shows the detailed trend of the count rate of 

the secondary coolant monitor. From the figure, we can 

see the oscillation of the count rate with a constant 

frequency. 
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Figure 2. Detailed trend of measured count rate of the 

secondary coolant monitor. 

 

From the FFT analysis, it is confirmed that the 

frequency is about 1 day. This oscillation cannot be 

seen in the reactor shutdown period. 

Figure 3 shows the trend of measured count rate and 

the variations of the ambient temperature and relative 

humidity offered by the Daejeon Regional 

Meteorological Office. 
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Figure 3. Trend of measured count rate and the variations of 

the ambient temperature and relative humidity. 

 

From the figure, we can see that the measured count 

rate is correlated with the ambient circumstance. Till 

now, we have assumed that the variation of the count 

rate was originated from the change of the radon content 

in the coolant water. Radon is the representative 

gaseous natural background source, and the change of 

radon content in the water is dependent on the ambient 

condition[1,2].  

Conclusively, so far, we can see that the increase of 

the count rate of secondary coolant radiation monitor 

during the reactor operation is caused by the flow of the 

natural background nuclide with circulated coolant 

water, and that the variation of the count rate is 

dependent on the radon content in the coolant water. 
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