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ABSTRACT

The seismic qualification of the structures has been great concern in our engineering

society with an effort to reduce the severe damages from an earthquake. However, on the

contrary to the importance of the seismic qualification, the whole procedures are used to

rely on the advanced countries who require various expenses for the qualification, which
leads to the heavy loss of the foreign currency. In this study, the nuclear air conditioning
system produced by LG Cable are adopted for the seismic qualification based on the
guideline of NUREG, IEEE and ASME code. In order to confirm the validity of the
present study, the results from the Ellis & Watts are compared with the present results
and, also, the seismic qualification procedures and results mentioned herein are approved
by KOPEC, which is a national surveillance institute for the construction of nuclear power
plant. From these results, the author confirmed the validity of the present seismic
qualification procedures and results, which might be usefully applied to the other kind of

seismic qualification of equipments.
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Table 1 Material properties of the finite elements

Shell 63 Solid 45 Mass 21
Youngs | 211x10° Pa | 211x10" Pa -
Shear | 817x10" Pa | 81.7x10" Pa -
Density 7974 kg/m’ | 7974 keg/m’ 45 kg
Poisson's | 0,29 0.29 -

NP : FBBXII (C.C.-23F AHU-28)
& 2501 29

!

| Hazds S (SH SANY W) 25018 >33

'

RS
(ANSYS, IDEAS MOI &)

U=ty 8 got -

" Fig. 1 Flow chart for the seismic analysis of the

air handling unit
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Fig. 2 Finite element model of the air handling unit
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Table 2 Participation factor and effective mass with respect to the natural frequencies

X (E-W) Direction

Cumulative
Mode Frequency Period Partic factor Ratio Effective mass mass fraction
1 19.1165 52311E-01  -.23787E-02 004245 .565821E-05 .146335E-04
2 22.5559 .44334E-01 \12545E-03 .000224 157379E-07 .146742E-04
3 24.3970 40989E-01  -.79898E-01 142599 .638362E-02 .165243E-01
4 24,7097 40470E-01  -.61899E-03 001105 .383146E-06 .165253E-01
5 27.8642 .35888E-01 [78423E-02 .013997 615010E-04 166844E-01
6 28.3974 .35215E-01 43357E-02 007738 187982E-04 .167330E-01
7 32.6127 30663E-01  -.56029 1.000000 313929 828632
8 33.5519 29805E-01 -.76166E-02 013594 580131E-04 828782
Y (N-S) Direction
Cumulative
Mode Frequency Period Partic factor Ratio Effective mass mass fraction
1 19.1165 52311E-01 17195 304259 295672E-01 .763627E-01
2 22.5559 .44334E-01 14625 258774 213877E-01 131600
3 24.3970 A40989E-01 -.56515 1.000000 319391 956488
4 24.7097 .40470E-01 .63287E-01 111984 .400529E-02 966832
5 27.8642 .35888E-01 -.61558E-02 010892 .378936E-04 1966930
6 28.3974 .35215E-01 53198E-01 094131 .282999E-02 974239
7 32.6127 .30663E-01 .33415E-01 059127 .111658E-02 977123
8 33.5519 29805E-01 -.11221E-02 001986 125920E-05 977126
Z(V-S) Direction
Cumulative
Mode Frequency Period Partic factor Ratio Effective mass mass fraction
1 19.1165 52311E-01  -.17555E-03 .002081 .308176E-07 .418996E-05
2 22.5559 .44334E-01 .30595E-02 .036266 936067E-05 127686E-02
3 24.3970 .40989E-01 .69118E-02 081929 ATT727TE-04 T77202E-02
4 24,7097 40470E-01 81016E-03 .009603 656352E-06 [786126E-02
5 27.8642 .35888E-01 84363E-01 1.000000 J711713E-02 975503
6 28.3974 35215E-01 -.57730E-02 068431 .333280E-04 980035
7 32.6127 .30663E-01 82085E-03 .009730 .673790E-06 980126
8 33.5519 29805E-01  -.18524E-02 021957 .343134E-05 .980593
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Fig. 3 1st vibration mode shape of the air handling unit
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Fig. 5 3rd vibration mode shape of the air handling unit
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Fig. 4 2nd vibration mode shape of the air handling unit
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Fig. 9 Stress distribution of AHU subject to faulted
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Table 4 Comparison of stresses from LGM, E&W with respect to allowable stress,

p51(kgf/mm )

Nodal point No. Location LGM E&W Allowable stress
3684 Base frame 15166(10.73) 10202(7.22) 34000(24.06)
12232 Housing 11912(8.43) 13672(9.68) 34000(24.06)
17700 Heater section 8760(6.20) 10256(7.26) 34000(24.06)
5543 Fan/motor frame 1101(0.78) 960(0.68) 34000(24.06)
5662 Control panel 187(0.13) 120(0.08) 34000(24.06)
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Heater ass'y Control panel

Fig. 12 Experimental set-up for seismic testing
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