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Status of Loose Part Monitoring Technology and Facility in

Domestic Nuclear Power Plant

®Tae-Ryong Kim', Jun-Shin Lee’, Seok-Man Sohn"

ABSTRACT

Loose parts monitoring system(LPMS) is one of the important monitoring systems for the
safe and efficient operation of the nuclear reactor, since it is LPMS that can early detect loose
parts which may cause a significant damage in facilities or components of the plant. Nuclear
power plants in Korea have recently experienced several loose part alarms due to the metallic
impact and it is expected that the frequency of the loose part will be increased along the aging
of the plants. In this paper, the status of loose parts monitoring technologies and facilities in
Korean nuclear power plants is presented for the establishment of LPMS installation plan in
some nuclear reactors which are not yet equipped with LPMS. Sensor specification, location and
mounting method for loose parts monitoring were reviewed. As a result, the location and the
mounting method of the properly chosen sensor was recommended. Data acquisition algorithms
and discriminating rules of loose part impact signals were also reviewed. Actual alarm cases
occurred by true impact signal and false impact signal were stated here.

1. ME
F49%3H ZAAS(oose Part Monitoring
System: ©|3 LPMS)S HA2YZA4A% U9

8 7)7] 9o $AYAUNE RAsd B
ol o@ 2744 ARHE $A%E BN 9
Az BAAAE el o2 EAE 27l g
33, £ 24038 442 AGAE e Aoja
o W4, BA%ozM & ol2AY 27 94X
3 A% 5¢ Y5 A4z WAAAE Fa

* 3 AYATY

71718] &8& BA 7] At dAse ATl
o

olgde A YU F=2 7IAF &4 =zE
74 Fol o3 YAz WRTFEEY R Eo| o
FAY EE gd3dey Pdg AFHA E:
oAl AR 2RE FAdHE Aolagt & 5 :
T2 JAAZAN Wo] LAY o)AAF] B
A NEE dAAEA vid 848 e Heolnh B
1£ 12 3¢ #4% 52 4599 T/ 2R

*
A

-670_



A3 2 dx F& HYH 2 Aoz ogFL F
2 g&udog I F/He u$ Uiy ojga
of 9% &A4E FF AT A UL S ¢ F
=

2 ZdMe LPMS 71<7 #Hg FUe #3
€ HA deol B g, ZU H4de] LPMS Ay
d3 9 g ol s AMEd

Table 1. Loose parts kinds and results

Plant Loose parts | Year Results
g&;}ﬁ% Tube plug 1970s -
Indian RCP labyrinth -
Point-2 seal 1976
Mihama-3 | Split pin 1978 -
. S/G tube
Ginna Unknown 1982 rupture
Thermal 1982- Thermal
St Lucie-1| shield position 33 shield
pin damage
. Thermal -
Milstone-2 shield 1983
_{ In core
Catawba-1| Wrench 19&3 guide tube
damage
Palo S/G
Verde-1 RCP bolt 1985 damage
.11 Fuel assembly _
McGuire-1 arid strap 1990
B Found in
Bugey-5 | Screw 1991 secondary
%\/Ia?lll?:e Check valve | 1992 -
B CRDM guide | 1997 _
YGN-2 | fibe pin 1999
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Fig. 3. Mass estimation by EPRI map
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Table 3. LPMS sensor specification
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F717] FFAAN FF FA AFel X, £9 YGN 12] UCN 34 OM-12
Hi JHE 2%ZE). & HdAMe LPMS dv # ‘
d % ad43% FJ LPMS Adv] %8 A Sensitivity | 30 pC/g | 1pC/ms ™ |10~50 pC/g
£ Wors
Table 2. Status of LPMS installation R(:arngr;g 0~100 g {0~2,000 g | 0.01~100g
NPP Year Supplier Remark Frequency | 1Hz~ 1Hz~ 5 Hz
Kori 1,2 | Not inst. - To be inst. Response | SkHz 9kHz ~ 8 kHz
Kori 34| 198 W-H |Under upgrade Resonance | _ vl 30 kHz | > 20kHz
Frequency
YGN 1,2 1986 W-H Upgraded Tem 60—
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- 8 . -
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Wolsung | Not inst. - - L, MiA A QX Q) pBF

NIMS : NSSS Integrity Monitoring System
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Table 4. Location and number of LPMS sensor

Kori 34({YGN 34{YGN 56| R. G.
YGN 12|UCN 34{UCN 56| 1.133
Rx 4 4 6 min. 4
S/G 2 4 4 min. 2
(# of S/G)| (3) @) ) i
RCP ) ] 1 -
(# of RCP) (4)
Total 10 12 18
S"__
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¥ -l A
Direct Stud
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Fig. 4 LPMS sensor location(Kori 3,4/YGN 1,2)
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Fig. 5. Analysis system block diagram
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