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A high-efficiency underwater radiation monitoring system, HydroGamma, has been
developed for detecting *’Cs and ™'l in the event of waterborne radiation contamination. The system
consists of a 3-inch Nal (TU) detector, solar panels for power supply, data acquisition and transmission
modules, and batteries. HydroGamma also includes a 40K calibration source for remote performance
evaluation and energy calibration. In this study, some simulations and experiments were carried out
to evaluate the minimum detectable activities (MDA] of HydroGamma. We installed the HydroGamma
at Tapjeongho Lake in Nonsan-si and acquired background data since MDA is calculated based on the
experimental background data. The results show that the minimum detectable activities for *’Cs and ™|
were 1.78Bq L™ and 1.81Bq L™, respectively even though the gamma rays emitted from “°K (1,460 keV)
affect the minimum detectable activities for them.
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Fig. 1. Underwater radiation monitoring system (HydroGamma).
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Table 1. Underwater radiation monitoring system HydroGamma
specification

Item Specification
Detector type and size Nal (T1) 3 X 3inch 8 stage 14 Pin
High voltage 350~1.250V
Energy range 20~3,000keV
Energy resolution <8% @ "'Cs 662keV
Channels 2,048 ch
ADC 12bit, > 60 MSPS
Sensors Temperature and GPS

Data acquisition time Minimum 3 sec interval

Communication LTE-M or LoRa
Power Input 12V, 0.5A
Batteries Solar pannel: 80W

Lead-acid battery: 70 Ah

Data Acquisition System
Voltage Divider

= =

3 inch Nal + PMT

K-40 (Calibration source)

Fig. 2. HydroGamma with KClI for self-calibration and perfor-
mance evaluation.
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Fig. 3. Waterproof detector (left) and HydroGamma (right) for
MCNP6.
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Fig. 4. HydroGamma installed at Tapjeongho lake.
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Fig. 5. Calculated energy spectrum for '*’Cs by MCNP6.
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Fig. 7. Background energy spectrum measured by HydroGamma
at Tapjeongho lake.
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