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ABSTRACT

In South Korea, nuclear power plant equipments are designed and qualified according to the
Nuclear Regulatory Commission (NRC) Regulatory Guide 1.60 (R.G. 1.60). However, the uniform
hazard spectrum (UHS) at the nuclear site in Uljin area exhibits a higher response acceleration in
the high frequency range in comparison with R.G. 1.60. In this study, a seismic limit state test con-
sidering different response spectra types was executed for battery chargers with and without re-
inforcement, which is a similar model to that using N.P.P. Battery charger using N.P.P. includes a
massive transformer, which is normally fixed to the enclosure with brackets. Brackets should be un-
der high seismic loads because of the transformer mass. Failure modes of the battery charger consid-
ered in this study were observed as the structural failure mode in transformer supports (bracket) and
functional failure mode in major relay chattering. It seems that the reinforcement for structural failure
mode can improve not only structural limit state but also reduce the chattering phenomenon under

seismic conditions.
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Table 1 Response acceleration level and ratio based

on PGA 0.2¢g
Input motion ZPA [g] Ratio to PGA [g/g]
UHS 0.293 1.465
R.G 1.60 0.330 1.650
CRS 0.380 1.900
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(b) Vertical direction

Fig. 1 Seismic response depending on input motion
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Table 2 Dimension and shape of battery charger

Battery Dimensions [mm] Weight
Charger Width Length | Height [kN]
125V 600A 870 1600 1830 150
Jig 870 1600 150 20

L
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Fig. 2 Dimension and shape of tested B/C
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Fig.3 Location of installed accelerometers
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Table 3 Characteristic of input motion
Total Stro_ng SRS (R Frequency | Damping
. motion decrease :
duration durati . range ratio
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Fig. 4 Acceleration time history in HCLPF level
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Table 4 Summary of resonant frequency depending on before and after retrofit
i rigfo Direction : Before retrofit : After retrofit
Top of cabinet| Transformer Relay Top of cabinet| Transformer Relay
o X 12.50 33.25 12.50 11.25 43.75 11.25
Bef"rfe:telsmlc Y 29.25 15.25 2025 28.75 19.75 28.75
Z N/A 53.00 N/A N/A 55.50 N/A
After seismic X 12.50 33.25 12.50 11.25 43.25 11.25
test at SSE Y 29.50 15.50 20.25 28.75 19.0 28.75
level z N/A 51.00 N/A N/A 54.0 N/A
After seismic X 12.50 29.50 12.25 11.0 42.75 11.0
test at HCLPF Y 29.75 13.75 20.25 28.75 18.75 28.75
level z N/A 46.75 N/A N/A 5375 N/A
After seismic X 12.25 24.25 11.25 11.0 40.75 11.0
test at fragility Y 29.00 12.50 19.75 28.75 18.75 28.75
10% z N/A 3325 N/A N/A 52.0 N/A
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Fig. 5 Comparison of resonant frequency depending on before and after retrofit
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Fig. 6 Comparison of in-cabinet peak accelerations depending on input motion
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