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(A mass estimation algorithm for loose part using Hertz theory)

(LMPS: Loose Part Monitoring System)
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Abstract

An algorithm estimating the mass of loose part has been developed based on the Hertz theory which is
generally used for estimating the mass and energy of a spherical metal impacted on the infinite plate. The
theory was modified considering the amplitude and energy attenuation effectsin order to apply for nuclear
power plant. To verify the new algorithm a variety of impact tests has been performed with various steel
balls at laboratory mock-up and real power plant, respectively. As a result, the mass estimation for the
tested balls showed better result than the former Hertz algorithm's
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1 1.9cm, 30.59 30cm,
70cm, 110cm
3 2%
1 1.9cm
- (9 (%) (cm) (%)
301 49.96 63.80 22634 19.13
302 50.14 64.39 23142 218
30-3 5314 75.21 2.3216 22.19
70-1 5242 71.87 2.3437 2335
70-2 49.64 62.75 2.3015 21.13
70-3 51.35 68.36 2.3276 25
1101 54.34 78.16 23720 24.84
110-2 50.71 66.26 23179 21.99
110-3 5254 72.26 2.3455 2344
4, I
6 7 1
tape recorder
, 1 2
, 3 2
2115 m , 7.8 m/sec , hot chamber 1.23 m/sec
15m sampling time ~ 3* 10° sec
8 9 8 9 5
(Circular Intersection Method)
19 m , 139. 763
m/sec , 75.37 usec
500 — 600 gram
2 2
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(X ) (1) )
500 — 600 gram 1.5 pound(600gram) 200 gram
300 — 400 gram 1 pound(450gram) 100 gram
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