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A Study on the Assessment of Source-term for PWR Primary System
Using MonteCarlo Code
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The decommissioning of nuclear power plants is generally executed in five steps, including preparation, decontamination, cutting/demo-
lition, waste disposal and environmental restoration. So, for efficient decommissioning of nuclear power plants, worker safety, effects
compared to cost, minimization of waste, possibility of reuse, etc., shall be considered. Worker safety and measurement technology shall
be secured to exert optimal efficiency of nuclear power plant decommissioning work, for which accurate measurement technology for
systems and devices is necessary. Typical In-Situ methods for decommissioning of nuclear plants are CZT, Gamma Camera and ISOCS.

This study used ISOCS, which can be applied during the decommissioning of a nuclear power plant site without collecting representative
samples, to take measurements of the S/G Water Chamber. To validate the measurement values, Microshield and the GEANT4 code was
used as the actual method were used for modeling, respectively. The comparison showed a difference of 1.0x10' Bq, which indicates that
it will be possible to reduce errors due to the influence of radiation in the natural environment and the precision of modeling. Based on the
research results of this paper, accuracy and reliability of measurement values will be analyzed and the applicability of the direct measure-

ment method during the decommissioning of NPPs will be assessed.
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Table 1. Comparison of In-Situ measurement

CZT Gamma Camera ISOCS
Measurement Obicct Small Detector Small Components All Components
easureme Jee Minimal Parts (Pipe, Wall, etc.) (Any Size and Shape)
Measurement Range Adjustable . . Adjustable
(Dose Rate) (Replace the Probe) Available (Picture) (Distance Control, Shielding)
. o Available . Available
Nuclide Identification (Spectrum, Software) Unavailable (Spectrum, Software)
Contaminated Area Available . . .
Discrimination (Internal GM Detector) Available (Picture) Unavailable
Quantitative Analysis Relative Ratio of Radionuclides Unavailable Available
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2. 34 &A W (In-Situ Method) ¥4

2.1 ISOCS (In-Situ Objective Counting System)
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Table 2. S/G water chamber modeling information

. . . . Measurement
Primary System Form Material 0.D Thickness Density Distance
S/G Water . .
Chamber Cylinder Surface CS 320 cm 15.2 cm 7.86 g-cm 563 cm

(a) ISOCS measurement method [9]

(b) MicroShield measurement method

(c) GEANT4 measurement method

Fig. 3. Comparison of each measurement method.

N
N
D

R
%2,
£
2
iy
o
[
oX

oAl
[o

jud

=

1 S/G Water Chamber Inter-
okl BAPs 22 S
A7) £ B S
ol AT CR, ol FEIN Tl ALY AT 9
o vk oA B, A FAE 5 cmel U
AAANE AAFGOr], 457 A= 305 Felvo]
5 33ste] 298 535tk TS 150CS Y] Geometry

ofX

of
o oh

JNFCWT Vol. 16 No.3 pp.331-337, September 2018

Template-S vl 2 2dlg] 517] 913 S/G Water Chamber
& Cylinder Y= 2 a3t A1d 2 7]7] e gt =ddl
2 A HE Table 28} 7o) A A4a}9lr},

4.3 & RS I SAY 24
uE
World VolumeS A A3 FATt. o= Ay 2ok v Ul

Holl A YA

J
=

Aol o

SR Zg3t= oIst-S &
s}
=

)
~
{0,

2,

TTi=E o

335



Jong Soon Song et al. : A Study on the Assessment of Source-term for PWR Primary System Using Monte Carlo Code

Table 3. Comparison of S/G Water Chamber Analysis [Bq]

Detected Nuclide ISOCS MicroShield GEANT4
Mn 1.01x10° 1.80x10° 5.26x10°
%Co 7.39x10° 1.80x10° 2.11x108
%Nb 4.79x108 2.31x10° 1.19x108
124Sb 1.21x10° 1.79x10° 6.07x10°
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S/G Water Chamber Comparison
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Fig. 4. Comparison of S/G water chamber calculation criteria.
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