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Seismic Qualification of the Air Cleaning Units for
Nuclear Power Plant Ulchin 5&6
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Abstract

Seismic qualification of the Air Cleaning Units for nuclear power plant Ulchin 3&6 has been performed with
the guideline of ASME Section 1 and IEEE 344 code. By using the structural and geometrical sirmlarity
analysis, the three models to be analyzed are condensed into a single model and, at the same time, the
excitation forces and other operating loads for each model are encompassed with respect to different loading
conditions. As the fundamental frequencies of the structure are found to be less than 33Hz, which is the upper
frequency limit of the seismic load, response spectrum analysis using ANSYS is performed in order to
combine the modal stresses within the frequency limit. In order to confimm the structural and eleciric stability
of the major components, modal analysis theory is adopted to derive the required response spectrum at the
component locations. As the all combined stresses obtained from the above procedures are less than allowable
stresses and no mechanical or electrical failures are found from the seismic testing, the authors confirm the

safety of the nuclear equipments Air Cleaning Units studied in this paper.
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Tahle 2 Material properties of the shell
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Fig. 1 Classification of equipment qualification
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Fig. 2 Finite element model of air cleaning unit

Table 3 Classification of the Load Combmations
Dead Weight + Operating Load
+ Nozzle Load™
Dead Weight + Operating Load
+ Nozzle Load+OBE
Dead Weight + Operating Load
e Load + SSE

Level A

Level B

Level D

Fig. 3 Flow chart for the seismic analysis
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Fig. 4 Fundamental mode shape of ACU(Mode 1)

Table 3 Stress summary due to service level D condition

Locations Combined ;x Howable

. Stress(Pay | Stress(Pa)
Pressure differential transmitter | 1.11x10° 1.99x 107
Eleciric Heater Control Pancl | 4.65x10° | 1.99x10
Fire Protection Control Panc 2.99x10" 1.90x 10"
Motor Frame 4.03x10° | 1.99x107
Fan 3.75x10% ) L9ux10°

*Maximum stress 1 9.86x 107 Pa at the drain pipe location
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Fig. 6 SSE floor response spectrum at Y-direction
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Fig. 7 Stress distribution of ACU subject to OBE load
(Pa)

Fig. .8 Stress distribution of ACU subject to_ SSE load
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Fig, 14 Comparison of the RRS and TRS at the control
L ; . N - - " N
panel location with SSE test at Y-direction

Fig. 15 Voltage variation of the relay at the control
panel with SSE test

(b} Motor and fan

Fig. 16 Experimental set-up for the seismic test
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