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ABSTRACT

Seismic qualification of the main control board(MCB) for the nuclear power plant Ulchin 5 and 6 has
been performed with the guideline of ASME Section III and IEEE 344 code. As the size and weight of

the MCB are too large and heavy to excite using

the excitation table, finite element analysis is used in

order to investigate the dynamic behaviors and structural integrity of the MCB. As the fundamental

frequencies of the equipment are found to be less than 33 Hz, which is the upper frequency limit for the

dynamic analysis, response spectrum analysis using ANSYS is performed in order to combine the modal

stresses within the frequency limit. In order to confirm the electrical stability of the major components of

the MCB. modal analysis theory has been adopted to derive the required response spectra at the

component locations. As the all combined stresses

obtained from the above procedures are less than the

allowable stresses and no mechanical or electrical failures are found from the seismic testing, the authors

can confirm the safety of the nuclear equipment MCB under the given seismic loading conditions.
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MEA-oE 2
Table 1 Classification of load combinations PR AN
Level A Dead weight + Operating load e 570
Level B | Dead weight + Operating load + OBE e
Level D Dead weight + Operating load + SSE

Table 2 Modal parameters of the MCB with
respect to 3-axis
(a) (East West X dH‘eCthD)

Mode No.| Freg, |P
1 16.26
2 26.94
3 28.70
4 29.84

1 1626 | 0061 | -018 | 0.02 | 0001
2 26941 0037 | -433 | 040 | 0.05
3 2870 003> | -065 | 006 005
4 29841 0033 | -1.71 {016 | 0.06
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Fig. 9 Stress distribution of MCB due to OBE
load

Table 3 Maximum stresses for the each service
load condition

Plant Loading | Stress value (Pa) | Allowable
operating "y
condition condition Beamn | Shell stress (Pa)
Service A 4 5 6| 150x10°

(normal) Dead weight | 5.54x10° | 3.03x10 (0.6xSy)
Service B|Dead weight 6 6| 199x10°

(upset) | +OBE | 47107 6.44x10°1  5a,q0)
Service D|Dead weight 6 | 237x10°

(faulted) | +SSE | 192407 [817X107) - osv)
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