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INTRODUCTION

A Marine pollution has become a worldwide concern and the monitoring of marine
radioactivity began to play a fundamental role in radiation protection.

A The traditional monitoring method,
- A large number of samples
- Skill of chemical pretreatment

- Long counting time

A Need for continuousdmonitorimgng systemn providing the early pollution
warning.

A For real -time marine radiation monitoring in Korea,

- The Korea Institute of Nuclear Safety (KINS) has chosen Nal (Tl) scinttilation
detectorss which have been widely used forin  -situ radioactivity measurement.



INTRODUCTION

A Nal(T1) scintillédtordetector
- Relatively poor energy resolution

- Lack of the practical method of efficiency calibration for quantitative analysis of
radioactivity in the marine environment.

A ManteCasnlocsimulationon with the MCNP code was performed to  make a
comparison between measurement and simulations in the aquatic.environment

V Efficiency calibration by measurement and simulation
V Sensitivity to different 4K background levels

V 137Cs detection efficiency in peak cps per Bg/L

V Minimum Detectable Activity (MDA) of 137Cs



MATERIALS AND METHODS

MEASUREMENT & ANALDNSIS

A Water tank in laboratory (3Ton) A MCNP6 BETA
A Gain Mode: Manual . A Properties of Materials

. - . [Reference] PIET -43741-TM-963 PNNL -15870 Rev. 1,
A MeaSU“ng Tlme- 3 hOUf Compendium of Material Composition Data for Radiation

Transport Modelin% Pacific Northwest National

AV>sdq Sdl o-9 15-5§c{ Jaboratpryy -

A Maestro, Aptec (AMETEK - ACalculation Mode P
ORTEC) .~ ATally 8

A MCA (S| DETECTION)  AGEB Option

A Nal (TI) Scintillation Detector [parameters]

a: -0.0120879 b: 0.0700906 c:

(SCIONIX)
A NPS 108

-0.1073321



1. MONITORING:SYSTEM

Nal(Tl) Crystal

PMT

MCA

Fig.1
(LEFT) Marine radioactivity monitoring system

(RIGHT) Concept image of marine radioactivity monitoring system,
Retrieved from Marine Environmental Radioactivity Survey, KINS/ER -092,v0l.13,2017

Table 1. Specification of System
Crystal Size 3-inch x 3-inch
Scil\rl\zll(;li)on Energy Rage 50~3,000 keV
Detector Resolution ~7% FWHM (662keV, ¥7Cs)
Channel 1024
Housing Material MC Nylon

67.8 cm
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Fig.2
MCNP geometry of marine
radioactivity monitoring system



2. EXPERIMENTAL SETUP MATERIAI.S AND METHODS
1) Water Tankl(AQuatic Ervironmentynt)

Fig.3

(LEFT) MCNP
simulation for
calculating
effective detection
radius of the
aquatic
environment,

(RIGHT) Detection
efficiency of
different energies
in the aquatic
environment

V Detection Radius

for 662keV A R =45cm , for 1,460keV A R=62cm (95%)
V Maximum Building Load
9 'V Penetration Probability of 40K Background Level




