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1. Introduction

The electric cabinets are usually installed at some
nuclear power plants situated in seismically active zone.
Therefore, it is necessary to evaluate the nonlinear
seismic analysis of these electronic cabinets. Many
researches are conducted to expand knowledge on the
dynamic performances of cabinet structures. The
methods of simulation and experiment are presented in
the works of many researchers [1-3].

The main aim of this work is to suggest a simplified
numerical model for seismic analysis of electronic
cabinet. The numerical model for cabinet is generated
using the finite element approach with the Ansys
software [4], which can reflect the realistic
performances of the cabinet. The obtained modal
analysis results are compared with the availability of
experimental testing to validate the model.

2. Modal Simulation Analysis of Cabinet

2.1 Geometry of Cabinet
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Fig. 1. The simplified model of cabinet

The cabinet dimensions are given as follows: length
= 800 mm, width = 800 mm, height = 2100 mm as
shown in Figure 1. All members of cabinet are assigned
the steel material having the following properties: the
modulus of elasticity, E = 2 X 101! Pa, poisson’s ratio,
v = 0.3, density, p = 7850 kg/m3. The total weight of

cabinet is 200kg. The fundamental frequencies in X- and
Y-direction are 9.48Hz and 25.98Hz respectively.

2.2 Finite Element Model of Cabinet

The finite element model of electric cabinet using
Ansys is shown in the Figure 2. The simplified cabinet
model is developed using only beam element and
without the cover plates. All elements are meshed with
automatic method with size of 20 mm. The model of
cabinet is simulated with the procedures of modelling,
meshing and calculation.

The process of building the model is conducted by the
following sections:

(1) Setting the job name

(2) Defining the material properties

(3) Creating the model

(4) Meshing and solving the model

The purposes of modal analysis are to determine the
fundamental natural frequencies and mode shapes of
electric cabinet that their results are displayed in the next
chapter.

o
.......
;;;;
",

.....
.....

......
............

v
1.000(m) . oy .

0.000

Fig. 2. The meshing of simplified model
3. Results and Discussions

Modal analysis, also known as free vibration
analysis, is used to determine the natural frequencies
and mode shapes of a structure. Modal analysis of
electronic cabinet is performed to determine the
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vibration characteristics, natural frequencies and mode
shapes of cabinet. The natural frequencies obtained
from the simulation model are compared with the
experimental results. The natural frequencies and
corresponding order natural frequencies are shown in
Table I. The mode shapes of cabinet are shown in the
Figure 3.
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Fig. 3. The mode shapes of cabinet

Table I: The natural frequencies of model (Hz)

Mode Frequency (Hz)
1 14.375
2 15.457
3 23.06

There are differences between the results of
experimental and simulation model. This observation
leads to conclusion that, the cover plates have
significant effect on the numerical model.

The deformations of the first and second mode
shape locate at the joint of top beam, the third one is
torsion deformation of whole body. Through the
analysis results, we can see that the deformation
amplitude at each mode increases from the blue to red
as shown in the Figure 3. The strongest amplitude is at
the red part, while the deep blue is the weakest place.

4. Conclusion

In order to investigate the response of cabinet in
nuclear power plant, a simplified model of structure is
simulated with a finite element model that this is a very
valuable tool in understanding a cabinet’s structural
behavior. The modal analysis is performed with the
natural frequency of 14.375 Hz, sufficiently close to the
experimentally measured frequency of 9.48 Hz.
Although, Ansys simulations cannot exclude the
experimentations, but greatly reduce the design of
experiments where time and cost do not allow
experimentations.
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