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ABSTRACT

If the size of the crack in the pressure boundary of the pressurized light water reactor coolant system is very small, the
coolant is vaporized and spreads into the containment vessel at the beginning of the leakage, and a small amount of condensated
coolant steam is accumulated into a sump. In the case of small leakage of 0.5 gpm or less, it is very difficult to recognize
leakage occurrences until the time has elapsed and the amount of variation in the internal humidity and temperature of the
containment vessel due to the water vaporized leakage water and the rate of change in the water level is very small. In the
case of leakage of the reactor coolant pump seal of 1 to 10 gpm or higher, and leakage of the steam generator between the
1 and 2" sides, the level change of the coolant makeup tank or the level of the sump level change can be detected with a
meaningful sump level changed up. In the case of a small amount of unidentified leakage, the leakage point occurs at the weld
or the location where mechanical or thermal stresses are accumulated, and it is characterized by leakage through unspecified
areas. Early detection of small unidentified leakage by multiple measurements can prevent operator error, increase the operator
action time for proper operator safety measures, and minimize other radiation leaks. The early detection of small and
unidentified leakage can make a very practical contribution to improving the safety of nuclear power plants. The Korea Atomic
Energy Research Institute is developing a small amount of unconfirmed leakage detection system that is less than 0.5 gpm. This

report introduces a general configuration of the advanced RCS leakage detection system.
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Fig. 1 Unidentified RCS leak detection system
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SN |
AIAE

Fig. 3 Leak detection system development process

S=ERMDIHEE =28 M243, M2, 2021



0.5 gpmi|Zt HXlz H2A 7S +

Fig, 4= &% AlA Y] 7‘11 A5 e =E Yepga gL
c}, %LJ% FA Atole] FEWAE VMRS AT
Az o g zEA wjgst AlA gAolok, T fA
7} ?—_lxé?'& £ g 2= oA ALE= Ao B w
2 SEEE 4= 4% 5T AXTE A RS AR
Agtsict, 718 A8 S AlA Y A wgAZEe] ¢F 10 o
2R QAR Y7k A 80 ' AEsPlols Sk
7F YR =t o] EAIE 5317 flste] o3} EejHdle

USROS AA0) 7ol 23fef W (Honeycon)
SE HAAZ TFEolA AlA o] HeSEE o
= %‘i‘it}@). ALZAQ) 0|38} B2 HHl(MoSy) & el 2
o 24 A T2E 7 BARK ASAI0) 9334,
zojA), wjelel, @A Foll BuA AHgEo] o, v
a7 714 wHoE FgAel S otk Fig. 5% ol
2} fel2u0ns) 3 9 B M SRS DR
o7 AP trehan gl 2 & o ujet A
sgo) Hisiolet 117] A5 aeto] E}Zl Ue}E ol 7
A AR AAolth, EE HE A ()
A )& 71202 BB 718 A A () Rt

oF 660H) o)A HojuH, 7HS AT 0.5% 2 5~634 A

Pl 71E ARG ALK US4 Wet Hd) 129 A% 48
T} wh2th Fig, 62 Al &k wE vk 71—&55 U
eIk, AMe] 4 o] W FEF olLHA S, 4
571 58 BAT & sl WEWAe] 1S WoiA vt

Hold o= Eelske 540l AU

@

Sensitivity (raio) =

ALE G HHE YA AT 0]5l EAE )
T AAR A4S Bk Uk PRz
g 8 At

Sample

Fig. 4 Layout of the humidity detection sensor
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Fig. 7 Water sensor and its circuit
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