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A Study on the Seismic Isolated Bed System Considering the
Seismic Stability of an Emergency Diesel Generator

SHSI', LA

Neung-Gyo Ha', Chae-Sil Kim"

{Abstract)

This study proposes a technology to ensure the seismic stability of a 1,000 kW
diesel engine-type emergency generator by applying a seismic isolated bed system. The
technology allows the static analysis by making the first natural frequency of the
installed entire emergency generator larger than the earthquake cutoff frequency of 33
Hz. First a three dimensional model for the generator was made with simplification for
mode analysis. A new bed system with springs, shock absorbers, stoppers was then
devised. Next, The mode analysis for the finite element model equipped by the bed
system was performed. the 1% natural frequency above 33 Hz, the seismic safety cutoff
frequency, was calculated to be 152.92 Hz. Finally, based on the seismic stability
theory, the von-Mises equivalent stresses derived by structural analysis under the Upset
and Faulted conditions were 0.01603 Mpa, and 32.06 Mpa, respectively. so seismic
stability was confirmed.
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Fig. 1 Diagram of seismic analysis
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Fig. 3 1000kw emergency diesel generator drawing

ulg O 7S v Sl il ol
We o M wESE 749" ke SRt
TEE A QAR A SR, A, el
o[l HE T F8 FHFOE ks 4 At
AR AFTRRele] HaE HAHOoR dh=
100 Hz ofste] AlA|e] AfpilsE 37] ot
HEsE Sl F8 FAE v 2 2
B, oflo] e S &2 VJEp BEES AgdiHe
B e 1, B o] FEES fdes
el 2gA717oe AeHE 27} 71skEaA]
o8 /R RS e dart
.
Fig. 32 AlellAl ARt v a9 =
e UERTL Qloh o] B 7IRR Bof dj4
& 9ot Dot AgEn wlPRdrIE AXst

30

Ksa©

SF HIGTALM7 | Y2UHEA| -0 et AL 1157

Fig. 4 Simplified modeling of emergency diesel
generator bed

Fig. 5 Simplified modeling of power unit

Fig. 6 Simplified modeling of engine parts
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Fig. 7 Simplified modeling of radiator

Table 1. Properties of emergency diesel generator

Rk SS400

Yield Strength [APa 250
Modulus of Blasticity (B) [APal 210
Poisson’s Ratio 0.3

H= B Density [kg/m’] 7850
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Table 2. Adjusted density for each part of the
emergency diesel generator

XA

No. of part

Demsity
[kg/m®]

A

9612.312

9612.312
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8438.979
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Fig. 8 Mesh of emergency diesel generator
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Fig. 10 1t mode for current emergency generator

Table 3. Natural frequency by mode

Mode Frequency (Hz)

1st 19.878 g ]<

2nd 26.381 - T

3rd 38.177 Fig. 11 Fixed supports on shock absorber (12 Point)
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Fig. 12 Stopper drawing

Fig. 13 Fixed supports on stopper

Table 4. Natural frequency of the improved model

Mode Frequency (Hz)
1st 152.92
2nd 166.36
3rd 2239

Fig. 14 15t mode for improved model
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Table 5. Loading condition and allowable stress

Operating Loading Allowable Stress (MPa)
Condition | Combination ASIC value
Normal | Dead Weight 0.6x Sy 138

Dead Weight

Upset |+ OBE Seismic | 1.33x0.6XSy | 183.54
Loads
Dead Weight
Faulted | + SSE Seismic 0.95X%X Sy 218.5
Loads
Frequency in CPS
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Fig. 15 Floor response spectrum (E-W)
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Fig. 17 Floor response spectrum (Vertical) Fig. 18 Structural analysis result under upset condition
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Fig. 19 Structural analysis result under faulted condition
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