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ABSTRACT

In order to obtain dynamic behaviors of complex structures, it demands large amounts computational cost and
time to perform the numerical analysis. The model reduction method helps these problems by dividing the full
model into primary and unnecessary parts. In this research, we perform the modal analysis using the dynamic
substructuring method, which is one of the model reduction methods, in order to obtain the dynamic characteristics
of the cylindrical structures efficiently. To select the master degrees of freedom (dofs), we consider the mode shapes
of the cylindrical structures. And then, we identify the validity of the dynamic substructuring method by applying
the method to the simple cylinder and core support barrel (CSB) which is one of the reactor internals with the
cylindrical shape. The results demonstrate that the dynamic characteristics from the dynamic substructuring method
are well matched with the original method.
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Figure 1 Vibration Modes of Cylindrical structure
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Figure 2 Finite Element Model of Cylinder
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(a) Cylindrical Structure (in Air)

(b) Cylindrical Structure (in Water)

Figure 3 Master Dofs Selection in Cylindrical
Structure
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Figure 4 Finite Element Model and Master Dofs
Selection of Core Support Barrel

(a) Without Dynamic Substructuring
Figure 5 Mode Shapes of Cylinder from Two
Methods

(b) Using Dynamic Substructuring



Table 1 Dynamic Characteristics of Cylinder

Mode Frequency [Hz]
Error
Shape
Full Sub [%]
(n, m)
2.1 184.7 185.0 ~0.2
1,1 339.7 340.9 -0.4
Air
3,1 380.2 384.7 -1.2
2,2 543.6 555.5 -2.92
2.1 45.28 44.93 0.8
Water 7 6104 62.23 05
C(Ilfmer \ES 1138 114.3 04
vlinder) ™ T 1566 161.8 33

(a) Without Dynamic Substructuring

(b) Using Dynamic Substructuring

Figure 6 Mode Shapes of Core Support Barrel from
Two Methods

Table 2 Dynamic Characteristics of Core Support Barrel

Frequency [Hz] Error

Full Sub [%]

2,1 148.2 148.4 -0.1
2,1 217.4 218.0 -0.3
3,1 397.0 402.1 -1.3
3,2 511.3 525.6 -2.8
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