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Dynamic characteristics prediction of APR1400 reactor internals with using
scale-down model
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= Excitation

- Exciter - Impact hamnmer

= Measurement

Acceleromel ter - Waterproof accelerometer

= Response analysis

- LMS Test Lab analyzer

= Modal parameter extraction
Nalural Irequencies
Mode shape
Damping ratio

Fig 1 Experimental setup
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Inner fluid

{non—contact with structure)
= Inne fuid

(contact with structure)

—  Upper Guide Structure
Assembly

" Core Suppaort Badrel
Assembly

=—  Boundary condition:
node sharng

Fluid = structure
interaction condition

Fig 2 Finite Element Model
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Table 1 Result of FEA and Experiments in water

Table 2 Result of scale similarity and real scale FEA

Natural frequency (Hz)

Mode (n,m) Error
Modal test FEA

CsSB(1,1) UGS(1,D

53 50 5.7%
OO0P
CSB(1,1) UGS(1,1)
70 67 4.3%
P
CSB(3,2) UGS(3,1)
108 102 5.6%
OO0P
*OO0P: Out-of-phase *IP: In-phase

*n: Circumstantial node number
*m: Axial node number
*CSB: Core Support Barrel *UGS: Upper Guide Structure

Natural Frequencies| Hz ]
Mode
Shape Water (Reactor Coolant)
(n, m) Alr FEM Ca.lcula Error
tion [%]
(1,1) OOP 15.8 7.9 7.8 1.3
1, D1IP 15.8 10.0 9.7 3.0
2, D 44.6 11.7 11.8 -0.9
*n: Circumstantial node number
*m: Axial node number
FEM —Calculation
*Error = %100 (%)
FEM
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