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Development of Seismic Analysis Model and Time History Analysis for
KALIMER-600
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ABSTRACT >> In this paper, a simple seismic analysis model of the KALIMER-600 sodium-cooled fast reactor selected to be
the candidate of the GEN-IV reactor is developed. By using this model, the seismic time history analysis is carried out to investigate
the feasibilities of a seismic isolation design. The developed simple seismic analysis model includes the reactor building, reactor
system,, [HTS piping system, steam generator, and seismic isolators. The dynamic characteristics of the simple seismic model are
verified with the detailed 3-dimensional finite element analysis for each part of the KALIMER-600 system. By using the developed
simple seismic model, the seismic time history analyses for both cases of a seismic isolation and non-isolation design are performed
for the artificial time history of a SSE (Safe Shutdown Earthquake) 0.3g. From the comparison of the calculated floor response
spectrum, it is verified that the seismically isolated KALIMER-600 reactor building shows a great performance of a seismic
isolation and assures a seismic integrity.

Key words Sodium-cooled fast reactor, KALIMER-600, Simple seismic analysis model, Seismic isolation design, Seismic time
history analysis
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{Fig. 1) Configurations of KALIMER-600 System
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{Fig. 3) Seismic Analysis Model of Reactor System



76 sHERIFISe S =2 AllA M3z (8AH Hss=) 2007. 6

HIE3 HE WRFEES YRR = o

b o

ok
L
ne
24
ok
&
ol
IE
H

WRt2E, 18

i
An wIFA0) PEAFE BF dAZH =

DK o me I
oo & N fr oo
& g

- ARG A T WPL B

Fig. 3(a)ol|lA] YAPEZAE T e AR 7] 2o
g8 §3H04 Hehs ANSYSO|H A|Z8HE SHELLG3
(Elastic Shell Element) 245 ARSI dxjriz4=2l
AEL FLUID30(3-D Acoustic Fluid Element) 848 A}
S3tgict sl AMgH F A A 392170019
Q4 4= 38007 0]ch

Unk7Pgol| A 7]edt vhe} Zo] Atz sHEs|=of 2
sk A2 B AR BYAS
SR sof W US| 2GSt ALR RSl s
3| =9] 571 =(Equivalent density)= TRt Zo] A4st
s

peq = (Mcore +MR1 +MBH)/VBH
= (330tons +183tons +50tons)/6.39

= 88.1 fons / m*

29} AtalolA - AHARZA o ANE FA L A
W-E-2 Table 19 Ueht; glom A= Rtzgo] dig

TAs o2 22 F289 FAE 23U

Mz = M(Core Support + Inlet Plenum + Support Barrel
+ Reactor Baffle + Baffle Plate + Former Ring
+ Core Shield + Inlet Plate)

(2467 + 72.3 + 65.0 + 109.8 + 8.33 + 341 +
7.7 +2.1) tons

183 tons

a2)7 YARE7) sHEe= Aol BAIY Mar Fig. 39 A

il

il

{Table 1) Summary of Total Weight of the Core System
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VS 114.0 21,387.5 10,887.0 32,274.5
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Sum (kg) 703.0 263,224.4 | 67,136.0 | 330,360.9
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(Table 2) Beam Properties for Simple Seismic Model of Reactor Building

Element No. Nodes | Area (m®) |Young’s Modulus (GPa)| Shear Modutus (Gpa) Moment of Inertia of B.eam (m"‘). -
Lix Iy Torsional Rigidity
1 1-2 271.08 33 2.8 50161 80834 91706720E13
2 2-3 271.08 33 2.8 50161 80834 .91706720E13
3 3-4 271.08 33 28 50161 30834 91706720E13
4 4-5 271.08 33 28 50161 30834 91706720E13
5 5-6 271.08 33 2.8 50161 80834 91706720E13
6 6-7 253.89 33 2.8 49898 80311 .14872130E14
7 7-8 104.58 33 2.8 21377 8070 .67508280E13

{Table 3) Mass Properties for Simple Seismic Model of Reactor Building

Concentrated Mass

Rotary Inertia of Mass (kg-n)

Node Height (m) (tons) - L -
1 0 23783.1 208518E+07 369961E+07 550275E+07
2 20 3096.3 135655E+07 217648E+07 339530E+07
3 21.2 2630.9 .404132E+06 .579170E+06 .982176E+06
4 24 1236.1 .229106E+06 .368974E+06 .597335E+06
5 25 1984.3 .368716E+06 .593241E+06 .958881E+06
6 30 11581.2 215657E+07 .349753E+07 .532277E+07
7 53 6534.1 122948E+07 171340E+07 280475E+07
8 55 1013.2 .134766E+06 .379516E+05 .172655E+06
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{Table 4) Summary of Natural Frequencies

Components 3-D Detail Model Simplified Model

(Hz) (Hz)

Reactor System 6.46 6.08
Containment Vessel 21.02 21.02
IHTS Hot Leg 7.09 7.09
IHTS Cold Leg 6.25 6.02
IHTS Suction Leg 9.19 9.23
Steam Generator - 20.04
Rx Building (X-dir) 4.80 4.54
Rx Building (Y-dir) 4.44 435

\ ﬁ Y - Direction
\);- Direction

(a) X-Direction (b) Y-Direction
{Fig. 14) Fundamental Mode Shape for KALIMER-600
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{Fig. 15) Input Seismic Load (SSE 0.3g)
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