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Radiation Monitoring on a Fuel Handling Machine with
Semiconductor Sensors
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Abstract : The radiation dosage of nuclear fuel handling machine of PHWR type NPP during normal operation is measured
using semiconductor detectors. In order to predict and mitigate the damage of main components in fuel handling machine,
caused by high irradiation, the radiation dosage exerted to the components by neutron and gamma ray is measured
independently during one time of the fuel exchange, which is used for estimating the radiation dosage for one year. This
result can guarantee the safety and economical efficiency for determining the replacement time of the high cost main
components in fuel handling machine.
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Fig. 11. Two radiation sensor modules installed in FHM(A, B).
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Table 1. Measured results of sensor module A.
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Table 2. Measured results of sensor module B.
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Table 3. Gamma-ray dosage at the two spots of FHM.
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Table 4. Fast neutron dosage at the two spots of FHM.

A A X A B
PIN Thelo =2 AV(Y) 0.41 1.42
HE &= ekrad)/13] 28.02 97.06
v £ zHkrad)/ 19 17.51 60.66

< 7 4 A =k

1) #Zobd FZ %

pMOSFET]| t] gt FHE(Co-60) A¢o] AP} &
FAgte] WalekAVY) A ol AArse] £ W3
2o skl ZAvkde wAMEE X 39AMAY Z
29.55krad, 122.40krad 2 AAFEICh

TR ek Ao ddg Wy el A]IF)
o DE R pupdgels, o]dl 2L Azk 625% Bk
A HEg 9dzh gEFEHe F O vRReE 47
18 47Mrads} 76.50Mrad = A FITh

2) 34} MEA

AFgA REAAM FEI PIN tholez=e] &8935
041V} LAVo| B2 £547 WA g HEsid wZE
Zzzre] Aeke 2820rad9t 97.06radd-S & 4 UTKIE
4). 3 o] Zke A7t AF FAAAAF R kst g
17.51krad$} 60.66krad 2 A4

Julkd el AAREL 100krad o]4dlA] LER o7 ¢
3] Apgo] o]a-¢u, CCD 7l¥g} 5-& 10krad ©] FE |
¥ gFo] dilElo] o) ofHRol AR A Wit
rad®] WAMAFL 714 ZX2 54 AAS A7) 7=
njekslAE A g A o] o] TEA £4& & 4 e
olch. WA olF) £AY HEAE AslFHn Fa
9 FEAa A7) A T FUREE olojR
22 9 okAd] gl Aag sk Wil
ot B AF A FE28 A7F FEFGAidSe) o)

o o2 T

2

ol —_{)-
B,
e 4 Jo



254

Az AwRe] I R 717H FRe A 1h, T2
T HAswY) 7 HEe] 24 54 g Pk A 7
TAE nAPHE BN 27EE dA8ug] Aole
FZ] RG] FAHE BAF WA R Fagh
A2 2849  d& Aok

Iv. 4=
2 aelde 42 41 dd8 2l
T £3F WEde AR 24
AR, A TR 299 0 A

e

L Ny
Z

I e
£ u

2EE AN
sttt =3 B3-S AT S oledE F2
3 dF S EAr) de 7L“}/X o] E¢d WA &
AolA ol WAMAE Tzl Z3% A Axelr= 3}
t}h AlolE Fiore] A} WALAFE A3 A o

AE w7 =Y F Fo AX BES 1‘%73}’3}04 3]
ddg waA Y Bt FHFHE X
ezl Wor =X *‘?ﬂ%k*«l l"'&:*—.753’% A
B B@7] A= T RelN A FA WE PehXA

7}z} 18.47 Mrad9} 76.50 Mrad, i7b ZAx} ®ZA
17.51 krad9} 60.668 kradZ ZAEth 24 Mrade] Zlu}
XA 2% AFE FIYA)F)7)oe st FHolE
waje] A et olF AEAA %‘—*L‘Mﬂl & 5 ot
2 goltk. Wl AT & YA $AF 9= A
ool A A5 WA 7‘45‘_@4‘1 F83HA *]—&9 a4 AaL
e wm AcleFel erigel fshe 2

Fi1A, 7F5F LAV A e
Az 2 715 Y 4L

FeE 749 20
S A4z A A

ol"ds
1963\ 4 284, 19903 AU gkl
ARFE 24, U 4AH1993).
1992 ~ A =y A 94
HEEY 7Y IYEoRE A4 A
T R @A

g
19508 39 29204 1973 Ao A
AEsa) 294 AU gkl dA}
(1983). 19793~ &A] Zgo) 7|8
g PAEok= AANEAE 2

4718

X0l -

{1l

B3]

the

K
ﬁa

==X H 10 & K 3 = 2004. 3

AS3H - AIAHBE

WAL 29 SUEY @77} AFE Sl
ek

G. Mackay, 1. Thomson, C. Hirning, and M. Zeya:
"Gamma-ray Dose Mapping in  Operational CANDU
Reactor Containment Areas using MOS Dosimeters,"
ASTM publication, pp. 441-446, 1994.

P. N. Cooper: Introduction to Nuclear Radiation Detector,
Cambridge University Press, Cambridge, pp. 84~ 96,
1986.

A. Holmes-Siedle, L. Adams, J. Stephen Leffler, and
Steven R. Lindgren: "The RADFET System for Real-Time
Dosimeter in Nuclear Facility," 1EEE Trans. Nucl. Sci.,
1983.

A. Holmes-Siedle: "The Space-Charge
Nuclear. Instruments. & Methods, vol. 121, pp. 169~179,
1974.

N. H. Lee et all, "Development of Fast Neutron Detector and

its Characteristics", KIEE Annual Summer Cong,, 2003.

Dosimeter,"

M. McPherson, T. Sloan, B. K. Jones, “Suppression of
Irradiation Effect in Gold-Doped Silicon Detectors”, .
Phys. D: Appl. Phys. 30, pp. 3028 ~3035, 1997.

J. M. Swartz and M. O. Thurston,
Effect  of  Fast-Neutron
Current-Voltage ~ Characteristic  of a
Modulated P-I-N Diode," J. Appl.
745~755, 1966.

"Analysis of the
Bombardment  on  the
Conductivity-
Phys. 37 no. 2, pp.

&5 s
1953 64 15940, 19753 AAosta
71AE8 & SHshd HRAK(1988).
1980~ &A)  F=rexddTe 94
HERY 3 dEoke 2% % A
2=%ll Ao



