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Research and Development of a High-temperature Helium-leak
Detection System (Joint Research) -Part 1 Survey on Leakage
Events and Current Leak Detection Technology-
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(Received December 10, 2002)

In High Temperature Gas-cooled Reactors (HTGR), the
detection of leakage of helium at an early stage is very
important for the safety and stability of operationms. Since
helium is a colourless gas, it is generally difficult to
identify the location and the amount of leakage when very little
leakage has occurred.

The purpose of this R&D is to develop a helium leak
detection system for the high temperature environment
appropriate to the HTGR. As the first step in the development,
this paper describes the result of surveying leakage events at
nuclear facilities inside and outside Japan and current gas
leakage detection technology to adapt optical-fibre detection
technology to HTGRs.

Keywords: Leakage, Event, Helium, Coolant, Detector, Optical
Fibre, Monitoring, HTGR, HTR, HTTR
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av g s sy |v-xvz| s AV 2. KA4IWWEHBE, /o, T, ~7¥
i #H v = — | Wbl Vs 1 A=0.1nm=10"""m —AHEENTOLRNHFORMEDOTL
ﬁf ;ﬁ , f f‘;{ T 3 ) 7 ; Xllgil‘:z 1 b=100 fm2=10"2% m? CTﬁiﬁ%Lflo
p VRN v — =137 t =
! //» i -zéw AR t bar=0.1 MPa=10°Pa 3AAbarli,ﬁ-ﬂsftjlﬁ{$o)ﬁ:ﬁ§§b?_iﬁ
b 3 : i3 B o KR E2DN 7T —ILHESOTY
% sl — 4 v m | cdosr 1 Gal=1cm/s*=10"*m/s’ Z
i} Elrv 7 2|1 Im/m? 1Ci=3.7x10'°Bq °
' - ) o _ e 4. ECPRRHE24545 Tl bar, barnbk
i 4 & |~ 27 v | Bq | s 1 R=2.58x10"‘C/kg ! : "
) _ s U [EDHE | mmHg #%20 857 37
W e @ 8| L 1| ay J/kg lrad=1cGy=10"Gy R ARTUVA
g o872 % H|lv-~nrti Sy J/kg 1 rem=1cSv=10"%Sv °
# - b
1| N(=10°dyn) kgf 1bf I | MPa{=10 bar) kgf/cm? atm mmHg(Torr)| Ibf/in®(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 M| 0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
¥ B 1Pa-s(N.s/m?)=10P(£7 x)(g/(cm-s)) 1.33322 x 107* 1 1.35951 x 107* | 1.31579 x 10~* 1 1.93368 x 1072
B 1 m%/s=10'St(R + — 7 2) (ecm¥/s) 6.89476 x 107* | 7.03070 x 10™* | 6.80460 x 1072 51.7149 1
JZ_'- J(=10"erg) kgf*m kW« h cal (Gt&7%) Btu ft « Ibf eV 1cal = 4.18605 J (3TH7%)
’; 1 0101972 | 2.77778 x 1077 0.238889 | 9.47813 x 107* 0.737562 | 6.24150 x 10'8 = 4.184J (#fL¥)
! 9.80665 1 2.72407 x 107° 2.34270 9.29487x 107 7.23301 6.12082x 10! =4.1855J (15°C)
% 3.6x10° | 3.67098 x 10° 1 8.59999 x 10° 3412.13 2.65522 x 10° | 2.24694 x 10% =4.1868 J ([HBRAXK)
- 4.18605 0.426858 | 1.16279 x 107° 1 3.96759 x 10°? 3.08747 261272x 10 {1 PS ULE )
K 1055.06 107.586 2.93072 x 107* 252.042 1 778.172 6.58515 x 10%! - 75 kef-m/s
1.35582 0.138255 | 3.76616 x 1077 0.323890 | 1.28506 x 10°° 1 8.46233 % 10'° = 735,499 W
160218 x 107% | 1.63377 x 107%°| 4.45050 x 1072°| 3.82743 x 107 | 151857 x 10 27| 1.18171 x 10°*° 1
1K Bq Ci )3 Gy rad i C/kg R & Sv rem
o 0 8 &
1 2.70270 x 107! & 1 100 ] 1 3876 = 1 100
fig & & &
3.7 x 10% 1 0.01 1 2.58 x 107* 1 0.01 1

(86 % 12 A 26 HBfE)
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