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System for Nuclear Power Plant

Si-Jun Kim
Department of Architectural Engineering, Kyonggi University

2 o TFAnF YHARLL o]F vl wiE g Alde] tigt b At R%LEJUW 2E Zgd wiHE 283 A2
< A FFEAE ZUolA AlA H2Z ALECE 2 AME 71&S @l H8517] AsiAe wiE e ZA7t
AR == F AAHY YA Qhdgdo] a7 B Aol E AA 22 72*17} S5 SEE 99 AL € HEEY
o Wi g A g ddes A7 Wy Al ALFH Y ?_H 39S ZE5E] flof HA | ALgA] AEY W A nQlq
izt WiAsS Hrketat steict. A9 Azt 1) 9] H A AH 4 FANGL 9 Hz2A A|3ets A F9] 15705
7b WokA] gkZol wheh ARG digt A 9 EATHe] AAR| gt kRS EUT 4 U A AAIE
OBE®} SSEOIA9] 7H& & - At 2) 2EF A& 9Jgt % % Azt &37F oF 20% 8= EHoH, 3) OBE, SSE
279049 WAAE Azt & = AA”L AR F EHﬁﬁ QbHT AR ebtth upgbA & AFolA AR
H A A”F2 9 Ao gt F2A ARl YTHICER A Al Hgo] 7Hsdt AoE UEyTh

Abstract After the Fukushima nuclear accident, a new power supply using a lithium polymer battery has
been proposed the first time in the world as the safety of the emergency battery facility has been
required. It is required to have the safety of the rack system in which the battery device is installed in
order to apply the proposed technology to the field. Therefore, the purpose of this study is to evaluate
the seismic performance of string and rack frame for lithium-polymer battery devices developed for the
first time in the world to satisfy 72 hours capacity. (1) The natural frequency of the unit rack system
was 9 Hz, and the natural frequency before and after the earthquake load did not change. This means
that the connection between members is secured against the design earthquake load. (2) he vibration
reduction effect by string design was about 20%. (3) As a result of the seismic performance test under
OBE and SSE conditions, the rack frame system was confirmed to be safe. Therefore, the proposed rack
system can be applied to the nuclear power plant because the rack system has been verified structural

safety to the required seismic forces.
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Table 1. Using Damping Factor in Seismic Design

Event
OBE
SSE

Damping Factor
2%
3%

Initial Test

Initial Performance Test

Seismic Performance Test

Post Seismic Performance Test

Final Check

Fig. 1. Seismic Qualification Test of Lithium Polymer
Battery Rack System
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Fig. 2. Lithium Polymer Battery System Component

(b) String(assembled module) Installation

Fig. 3. Module Installation Type
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(Available in Square)

Hydraulic Service Manifold (HSM)

optional Software:
STEX-Pro Software

Fig. 5. Composition of equipment for Seismic Test

Table 2. Equipment Specifications for Seismic Test

Fig. 6. Seismic Test Setting

Type Specification
Company MTS systems Corporation Table 3. accelerometer
Size of Table 22 m X 22m No. channel Location Direction
Max. Weight 2 ton ! X
2 Table Y
Frequency 0.8 ~ 100 Hz
3 Z
DOF 6 DOF 4 X
X + 125 mm 5 Top of the Rack Y
Max. Displacement Y + 110 mm 6 Z
7 X
Z + 140 mm
8 Middle of the Rack Y
X 78 g 9 7
Acceleration
(Max. Load) Y 758 10 X
7 82 g 11 Bottom of the Rack Y
12 7
13 X
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Fig. 7. Resonance Test

Table 4. Resonance Frequency

Type Dir. X Dir. Y
¢ Top of the Rack 9.00 9.50
Before ™ Vjiddle of the Rack 9.00 9.50
OBE
T Bottom of the Rack - -
est
String 9.00 9.50
. Top of the Rack 8.50 9.00
After ™Viiddle of the Rack 850 9.00
SSE
T Bottom of the Rack - -
est
String 8.50 9.00
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Fig. 8. Seismic(OBE, SSE) Test
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Table 5. OBE and SSE Test Result

Sensor Location Direction OBE1 OBE2 OBE3 OBE4 OBE5 SSE
X 1.31 1.29 1.32 1.26 1.29 1.95
Table Y 0.74 0.76 0.75 0.74 0.74 1.73
z 1.44 1.47 1.44 1.44 1.55 3.22
X 3.07 3.09 3.08 2.88 2.88 5.90
Top of the Rack Y 2.51 2.63 2.56 2.62 2.48 4.90
z 1.48 1.47 1.50 1.50 1.50 3.04
X 1.92 1.92 1.85 1.83 1.84 3.93
Middle of the Rack Y 1.79 1.90 1.93 1.90 1.89 3.87
Z 1.51 1.48 1.53 1.53 1.52 2.94
X 1.32 1.33 1.33 1.33 1.31 2.03
Bottom of the Rack Y 0.85 0.82 0.77 0.81 0.81 1.70
VA 1.52 1.48 1.44 1.45 1.50 2.97
X 2.33 2.51 2.48 245 2.37 5.17
String Y 1.99 2.08 1.99 2.04 2.04 454
z 1.56 1.56 1.59 1.57 1.50 2.86
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