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A study of diagnosis of Loose Part Monitoring System

using Neural Network
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Abstract
It is known that loose parts in the reactor coolant systems (RCS) cause serious damage into
the systems. We applied the neural network algorithm to LPMS in order to estimate the mass of
loose parts. We trained the impact test data of YGN3 using the backpropagatiom method. T he
input parameter for training is Rising Time, Half Period, Maximum amplitude. T he result showed

that the neural network would be applied to LPMS.
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sigmoid = 1+ exp(- 1xx) (slope 0 1) (19)
2 . Hidden layer
node 5 . 4 (529, 175g, 288g, 443Qg)
learning rate 0.7, bias rate 0.8 momentum 0.9 . node
3 , Rising Time, Half Period, Maximum amplitude
tool . 1000
0.05 . 01

normalize
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3 1 RCP (100 )
, 10cm,
30cm . 4 ,
52g, 1759, 288g, 4439 . 1 m/sec,
7inch(17.78cm), 10pCi g 50pCl g
(TEAC RD-135T; 50 kHz(V A t=2x 10°°),
20kHz, 4  ( 14bit), SIN  : 72dB) . 3
(Origin6.0)
1H S| 2H EJ(EAD
. HM g
HAH 5 3
g she re
-,'/ #Jm—l}\:
J M 3
i G —my
/v%;}/j\ gmm) ] (o
A
i HA 11
Ml M ]_—A\_ﬂ__{i"ld 2
RIIE
3 3
3 3
( ) ,
3
6 8 10 12 . 6 ,7
8 6 4



Rising Time, Half Period, Maximum Amplitude
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tool Rising , Half , Amplitude
Normalized
1.
Rising Time Half Period Maximum Amp.
52g 2274204p s 144416y s 2.083
1759 292835 s 144.8804u s 3.871
288g 3718876u s 147.1092p s 5.045
4439 4854702 s 203.8542u s 2423




2. Normalized

Rising Time Half Period Maximum Amp.
529 0.468454 0.708428 0412884
1759 0.603199 0.710704 0.767294
2889 0.766037 0.721643 1
443g 1 1 0480278
Off-line
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Rising Time Half Period Maximum Amp.
1(76.69) 0.312880 0.356397 0.784143
2(76.69) 0.205640 0.370579 1.065430
3(76.69) 0.222428 0422572 0.896531
3 271 0.05
529 7
00 52 gram , 01 175 gram , 10
288 gram 11 443 gram ,
76.6 gram , 00
, 52 gram 7 76.60
52 gram
/A3 > Total error = A.058577
24 » Total error = A.0847807
*% pecognition result e
target[A1[A] = A, computed[@] = @.888BA3 [0K]
target[AI[1]1 = B, computedli1] = B.A85364[0K]
target[11[@]1 = B, computed[B] = B.861182[0K]
target[11[1]1 = 1, computedli1] = A.868597[0K]
target[21[@] = 1, computed[B] = B.943567[0K]
target[21[1]1 = B, computedli] = B.184416[0K]
target[31[8] = 1, computed[@] = B.927221A0[0K]
target[310[1]1 = 1, computedli] = B.949516[0K]
*x gxample recognition result e
Mo B computed[@] = @.6045434
Mo B computedli] = @.889537
Mo 1 computed[@] = @.6804546
No 1 computedli] = @.805%248
Mo 2 computed[@] = @.881725
No 2 computedli] = @.889%61
Press any key to continue
7.
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