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ABSTRACT

Precision of theoretical group velocity of waves in shell structures was discussed for the purpose
of source localization of loose parts impact in pressure vessels of nuclear power plants. Estimating
exact location of loose parts impact inside a reactor or a steam generator is very important in safety
management of a NPP. Evaluation of correct propagation velocity of impact signals in pressure ves-
sels, most of which are shell structures, is essential in impact source localization. Theoretical group
velocities of impact signals in a plate and a shell were calculated by wave equations and compared
to the velocities measured experimentally in a plate specimen and a scale model of a nuclear

reactor. The wave equation applicable to source localization algorithm in shell structures was chosen
by the study.
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(a) Plate model

R,

(b) Shell model
Fig. 1 Plate & shell structure model

(b) Ay wave mode

Fig.2 So, Ao wave mode of lamb wave
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Fig. 3 Experimental setup of the plate and semi-spher-
ical shell structure

Table 1 Material property of the plate & semi-spher-
ical shell structure

Description Plate Semi-sphere shell
Material SUS304 SUS304
Young’s modulus 205GPa 205GPa
Poison’s ratio 0.29 0.29
Density 7930 kg/m’ 7930 kg/m’
Thickness 10mm 20mm
Shear parameter 3.0 3.0
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Fig. 4 Wigner-Vile distribution & group velocity in
the plate
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