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ABSTRACT

The main objective of this paper is to develop the seismic analysis model of KALIMER reactor
structures including the primary coolant of sodium and to evaluate the seismic responses of the
maximum peak acceleration and the relative displacements by the time history seismic response
analyses. The seismic time history response anayses were carried out for both cases of the seismic
isolation design and the non-isolation one to verify the seismic isolation performance.From the results
of seismic response analysis using the developed seismic analysis mode, it is clearly verified that the
seismic isolation design gives very significantly reduced seismic responses compared with the non-
isolation design. All design criteria for the relaive displacement response were satisfied for
KALIMER reactor structures.
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Table 1
Table 1. Calculated Spring Constants of KALIMER Reactor Structures
Horizontal Verticd Torsiond
Nodes Stiffness Stiffness Stiffness
(N/m) (N/m) (N.m/rad)
Separation Plate 30-33 | 0.2728x10™ 0.2338x10° 0.4888x10’
Baffle Plate 23-31 | 0.6820x10™ 0.3653x10" 0.7637x10°
Inlet Plenum 0
(Lower Grid Plate) 37-52 | ¥ 0.1625x10" 0.4183x10’
Core Supports 15— 37 | 0.6935x10™ 0.1464x10™ 0.1608x10°
How Guide 34-38 | 0117810 | 0573210 0.1119x10°
(Upper Plate)
EMP Nozzle 30-38 | 0.6222x10™ 0.6173x10™ -
Reactor Head 1-41 0.4764x10™ 0.11891x10™ 0.3859x10°
| solation Device 55-100 | 11.8246x10° 21.3714x10° ¥
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Fig. 1
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Table 2 KALIMER
KALIMER 0.5Hz 1
(Fig. 3). 2 1.87Hz
1 3.0Hz
.4 5.5Hz
. 5 12.33Hz
1 . 6 13.83Hz
2 15.22Hz 1
. 8 16.42Hz
. 9 18.91Hz
. 10 37.43Hz 2
2
43.09Hz  52.69Hz
0.5Hz
15Hz ~ 10.0Hz
4.2
Table 3
1 7.73Hz
(Fig. 4). 2 13.69Hz
.3 21.34Hz
56121.3

.4 30.39Hz



33.6Hz . 6
52.5Hz 1 .7
58.22Hz 1 . 8 63.24Hz
1 .9 94.33Hz
10 139.8Hz

7.73Hz

Table 2. Horizontal Modal Anaysis Results of KALIMER Reactor Structures

Mode Frequencies !Effgctlve Mass (kg) Remarks
No. (H2) Setsmic Non-isolation (Mode Shape)
| solation
1 0.50 57239.0E3 - |solation Mode
2 1.87 849.6 133.9E3 Core(1%)
3 3.00 12.7 14.7E3 UIS(1%)
Ei EiW
4 5,50 46.2 622.1E3 RV(L)+CP(TY) -
in-phase
5 12.33 7.6E-3 2.6E3 SB(1¥), Core(2™)
6 13.83 1.4E-2 7.7E3 UIS(2™)
7 15.22 7.6E-2 59.5E3 C§3V(1§) _
RV(1IH)+CP(1)
8 16.42 5.2E-4 0.5E3 Out of phase
9 18.91 3.6E-3 6.3E3 RB(1%)
10 37.43 1.7E-4 4.3E3 SB(2"+CP(2™)
11 41.18 2.4E-5 1.0E3 VECH)
12 43.09 9.1E-8 47 FG(1%)
13 45.04 4.2E-4 25.6E3 RV(2™)
14 52.69 3.6E-7 40.9 Inlet Pipe(1%)

Note : CP indicates the components of IHX and EM Pump.



Table 3. Verticd Moda Anaysis Results of KALIMER Reactor Structures

Mode E ies (H Effective Mass Remarks
No. requencies (Hz) (tons) (Mode Shape)
1 7.73 171.8 RB+FG
2 13.69 719.7 Core+RV+SB
3 21.34 56121.3 Saamic |solator
4 30.39 20.3 RH+UIS: In-phase
5 33.60 89.3 RV+SB : in-phase
6 52.50 1.7 IHX
7 58.22 1.2 EMP
8 63.24 1.2 Ccv
9 94.33 0.05 RV+SB : Out of phase
10 139.8 0.1E-3 RH+UIS: Out of phase
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Table 4. Relative Displacement Responses of KALIMER

Unit: Cm
Design L oad Type I solation System UISCORE RV-RB
Condition Horizontal Vertical Horizontal Vertical Horizontal
] . OBE 7.07 7.84E-6 1.09 0.062 0.088
Seismic
| solation
SSE 131 165E-5 1.83 0.108 0.164
OBE - - 5.98 0.034 0.728
Non-
| solation
SSE - - 8.85 0.069 1.150
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