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Abstract

For the preliminary concept design for upper interna structure (UIS) of KALIMER, 3D solid
modeling of UIS using IDEAS, dynamic characteristics and seismic response analyses are performed.
Sodium and structure interaction effects are analyzed in frequency analysis of UIS submerged in
sodium poal. In FEM analysis the fundamental frequency of UIS cylinder with an open dot is 3.5 Hz,
but the one without the slot is 3.77 Hz. For the reactor building with a base-isolated system under the
earthquake load with a zero period acceleration of 0.3g in horizontal direction, the maximum
horizontal displacement at UIS bottom is calculated by 0.83cm, which is within the design
displacement limit of 2.5cm.
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MODE (3D ) 3

( 1 ( 2
FREQUENCY EFF.MASS FREQUENCY EFF.MASS  FREQUENCY EFF. MASS

1 4,07108 6974.32 4.40655 5889.21 4,03972 7791.97
2 21.6836 4510.91 24.0790 3628.60 21.4656 3979.69
5 62.8089 364.526 69.6307 330.787 61.3738 374.020
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MODE (3D )
FREQUENCY EFF. MASS FREQUENCY EFF. MASS
1 3.76699 8404.75 3.74194 8849.7
2 19.3206 5894.82 19.2028 6075.3
5 55.9472 401.543 55.2605 511.737
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2 3.49Hz 14.57Hz , Y
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X-direction Y-direction Z-direction
MODE FREQUE PARTI. EFF.MASS PARTI. EFF. MASS PARTI. EFF. MASS
NCY FACTOR FACTOR FACTOR
1 3.49 -121.70  14810.20 -23.65 559.61 0.978 0.95
2 3.93 22.90 524.68 -120.40  14496.60 0.90 0.81
3 9.29 15.54 241.72 241 5.84 1.24 155
4 14.57 64.96 4220.87 6.63 44.02 -2.13 455
5 19.96 -7.40 54.77 73.06 5338.65 8.38 70.32
6 32.81 3.47 12.04 5.47 29.94 -37.08 1374.77
7 34.03 -18.96 359.63 5.51 30.45 -11.91 141.85
8 37.17 -0.80 0.64 -1.06 1.13  105.32 11093.10

[5].



(5]

0.173g
0.1759

0.362g 0.558g

0.3g

0.2g

USNRC

0.583g ,
0.6769 ,

50%

10 10
— RV w/o Isolation — RV w/o Isolation
= = =RV W/ Isolation = = “RV W/ Isolation
* Top w/o isolation * Top w/o isolation
" Top w/ Isoaltion === Top W/ Isoaltion
T =--=-ground input ™ =-==-ground input
= S
3 s |l N
z <
= =
c 17 14
2 5 VNN
= = >
& ® N
o z /\ -
[} o] / ‘A ~..
o o -
e e / \ e -
i aYA \ ,
/ W "0 NPT N
01 01444 T T
1 10 100
Frequency (Hz) Frequency (Hz)
A
——RV w/o Isolation IR
= = -RV W Isolation I“'\.
- Top wio isolation I
—-—= Top w/ Isoaltion I', R
— i SN
m ground input i1 v
= /
)
3
o 17
<
8
©
<
9]
Q
Q
<
0.1 T

10.

ANSYS
XY

12 . z

10 100
Frequency (Hz)

1

13



-
!

Acceleration (g-value)

Enveloped
Analysis Results(X)
01
T T T
1 10 100
Frequency (Hz)
Enveloped
— Analysis Results (X)
)
=
[}
>
2
<
k]
s
2 /ﬂ‘»{\ w/\vfp_
g
01
T T T
1 10 100
Frequency (Hz)
)
=
g
2
c
i)
s
Q@
[7
Q
£ Enveloped
— Analysis Results (Non-isolation)
01 T

0.3g

10 100
Frequency (Hz)

13.

85%

0.2g (SSE)

°
g 1
3
2
c
2
8
@
@
3 — Enveloped
< — Analysis Results(Y)

0.1

T T
1 10 100
Frequency (Hz)
Enveloped
— Analysis Results (Y)

o
=
g
=
c
k<]
8
K
@
Q
Q
<

01

/ T T
1 10 100
Frequency (Hz)
10
o
=3
©
3
=
EERE
S f
s s
(7}
©
Q
g /\//\ — Enveloped
—— Analysis Results(X)
0.1

SRSS

T T T
1 10 100

Frequency (Hz)

ANSYS

37Hz



4.96cm . X 412cm, Y

3.13cm, Z 0.34cm . 2.5cm
, 0.5Hz
0.83 cm . X 0.72cm, Y
0.52cm, Z 0.054cm . 0.83cm 2.5cm
0.054cm
5.
3 ANSYS
IDEAS 3
13.1
- 3
t 3
1 3.76Hz ,
1 3.49Hz
15%
0.5Hz
2.5cm 0.83cm ,
4.96cm

1. Preapplication Safety Evauation Report for the Power Reactor Innovative Small Module(PRISM Liquid-
Metal Reactor), NUREG-1368, U.S. Nuclear Regulatory Commission,1994.

2. , KALIMER Design Concept Report, , KAERI/TR-888/97, 1997.
3. IDEAS 6.0,Master Modeler, 1999.
4, ANSYS55 , 1999,

5. , , , KALIMER ,



, KAERI/TR-1062/98, 1998.
6. S.S Chen, and Ho Chung, Design Guide for Calculating Hydrodynamic Mass, ANL-CT-76-45, 1976.
7. S.S. Chen, and Ho Chung, Added Mass and Damping of A Vibration Rod in Confined Viscous Fluids, ANL-
CT-75-08, 1976.



	분과별 논제 및 발표자

