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A Seismic Analysis for Driving Gear Reducer
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ABSTRACT

In this study, the safety of the driving gear reducer of ESW(essential service water) traveling sea

water screen was evaluated through seismic analysis. Mode analysis of gear reducer was performed

for reliability of analysis. Seismic analysis was performed in operating basis earthquake(OBE) and

safe shutdown earthquake(SSE), which were applied as design condition using floor response spec-

trum(FRS). The maximum strain of gear reducer under OBE and SSE were 20.4 p and 33.6 p,

respectively. The maximum stresses were 2.42 MPa under OBE condition and 4.36 MPa under SSE

condition, which were smaller than the allowable strength of material.
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Table 1 Mechanical properties of the drive unit as-
sembly and head shaft assembly

Material A276 TP316
Density 7850 kg/m3
Poisson's ratio 0.3
Young's modulus 210 GPa
Yield strength 205 MPa
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Fig. 1 Floor response spectra interior structure oper-
ating Level, EL. 109', OBE, North-South

Table 2 Damping values for mechanical and elec-
trical component(é)

Structure or OBE SSE :
component o I
Motor, fan, and EOC o0 () B
. 300.00
compressor housings 29 39
(protection, structural ° ? Fie. 2 FE model of d
support) ig. model of gear reducer
Pressure vessels, heat
exchangers,
and pump and valve 2% 3% A: Statl Structural (ANSYS)
bodies(pressure Tmete
boundary) 2011-05-30 2% 11:10

Welded instrument
racks(structural 2% 3%
support)
Electrical cabinets,
panels, and motor
control centers o o
(MCCs) 2% 3%
(protection, structural
support)
Metal atmospheric
storage tanks

[ Fixed Support

Fixed Support

A

(containment, 2% 3% 0.00 600.00 (mm)
protection) 0.5% 0.5% b
- impulsive mode
- sloshing mode Fig. 3 Boundary condition of gear reducer
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Table 3 Natural frequency of gear reducer

Mode number Frequency(Hz)
1 82.85
2 102.45
3 263.64
4 354.56
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Fig. 4 First mode shape of gear reducer

™ 22 2012
15:27:05

—
[368E-10 1622-08

1ise-oa oo 0 l1sse-oa oo ¢ .204E-04

2278-05
0526_obe_1--Modal (BS5)

Fig. 5 von Mises strain contour of gear reducer un-
der OBE condition

AN

Jun 22 2012
15428132

........
aaaaaaaa

11280 "

: .275E-05
0528_sse_l--Modal (B5)

Fig. 6 von Mises strain contour of gear reducer un-
der SSE condition

Table 4 Maximum strain of gear reducer under seis-
mic condition

St Maximum strain(lO"" mm/mm)
load x-direction | y-direction | z-direction | Total
OBE 13.7 7.4 15.8 20.4
SSE 229 13.5 28.7 33.6
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Table 5 Maximum stress and allowable stress of gear

reducer
Seismic load Maximum Allowable
stress(MPa) stress(MPa)
OBE 242 82
SSE 4.36 147
E: Reslpun‘sae‘ Spectrum (ANSYS) mg& S
Types Enivalent siass 1365

Unit: MPa

Time: 0

2011-058-30 = 1116
24153 Max
21468
1.8786
1.8102
1.3418
1.073%
0.8051
053673
0.28837
6.65%e-6 Min

]
¥, ¥

0.00 £00.00 {rmm)
300.00

Fig. 7 Stress contour of gear reducer under OBE
condition

C: Response Spectrum (ANSYS)
Equivalent Stress

Type: Equivalent Stress

Uit MPa

Time: 0
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4.36 Max
28769
33911
2.8066
24222
1.9378
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096880
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Fig. 8 Stress contour of gear reducer under SSE
condition

Total H o] W& ELS OBE, SSE &% dlolA 7zt
204 1, 33.6 pol™, 7o & HIFE 2000 xS}
Hl w8k o} 2k %ME} A Ui 7101784
o & 9GS AA @ AoE Ak

TagESHI =28/ 224

o= DAY Fig. 78 &
Mol SEEEE HolFu 9]
A7 ks Ao SEHE
Table 5= OBE 3l%3 SSE 3

Hak 8888 s dERd Aotk x7IE
Hes8u T HAAY FHeAd =
A% skt A= 82 MPaolaL, SFARAIAZ st
Slol A= 147 MPao|th, whehr] 7)o} 7H&7]= A%
o] WAYEL AJgtol| M= okl El)

o] ATolAE LR A !
ESWH sl5:olabgAel 5 7lod47lo) o u
AN Fapetglon, 4
AE 9 724 by Bt
HZAALTAGAN ] FAAHA o3
e A EWITAL 9

A3t

(1) S5H=HEH(floor response spectrum)S

ARgEre] iRl tigk 2AS Fefsiion, sj4A
I A7EAR SFeelAe] A W= 0.0137

mmel 3, AAAAL SHFAN) Ao sl
0.0241 mm7} A&},
@ WY A 2

Zo| A 2.42 MPa©] il

2,

A

z7 BT B
o} 7]ojh&7] QAR A EASGITE 7o)<} W
5ol $49L2 OBE 3F% 3slollA= <F 0.2 MPaol
A 0.5 MPaikol9] & Holil, SSE 3% dfoll A
°F 0.3 MPaollA] 0.8 MPa2] #HS HOlt} 58-S
2 ASME SEC I Subsection NF 7|F0& &
71%A1%1 steell A 82 MPaolal, PHAAAX] &
ol A 147.6 MPao| L&, 7]o]7k&=7]o] w3t <bd
gne o= PJrisigitt,

) TZEY] total Hj WMEHES OBE, SSE &}
204 p, 33.6 polH, A I
H] ek o} A2 gholth. we}

]

ox ofN L %
o

> o

A7Z, 20124/603



SR

>
o

(1) Kim, H. T., Lee, Y. S. and Park, Y. M,
2011, Seismic Analysis of Traveling Sea Water
Screen, Journal of COSEIK, Vol. 24, No. 3, pp.
289~294.

(2) Kim, H. T. and Lee, Y. S., 2011, Seismic and
Structure Analysis of a Temporary Rack Construction
in a Nuclear Power Plant, Trans. of KSME, Series
A, Vol. 35, No. 10, pp. 1265~1271.

(3) Byeon, H. S. and Lee, J. K., 2002, Seismic
Qualification of the Main Control Board for Nuclear
Power Plant, Transactions of the Korean Society for
Noise and Vibration Engineering, Vol. 12, No. 3, pp.
856~863.

(4) ASME,
Section III Division 1 Subsection NF.

(5) ASME, 1995, Rules for Evaluaion of Service

1995, Component Supports, ASME

Loadings with Level D Service Limits, ASME
Section III Division 1 Appendix F.
(6) US NRC Regulatory Guide 1.61, 1973,

Damping Values for Seismic Design of Nuclear

Power Plants.

604/t A SRS EES =58 /A224 A 7%, 20124



