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ABSTRACT

This paper presents the Safe Shutdown Earthquake(SSE) input motion for the seismic design of the
Advanced Power Reactor 1400(APR1400). The Design Ground Response Spectra(DGRS) for the SSE is
based on the design spectrum specified in Regulatory Guide(RG) 1.60 of U.S. Nuclear Regulatory
Commission(US NRC), anchored to a Peak Ground Acceleration(PGA) of 0.3g and enriched in the high
frequency range. This SSE seismic input motion is to be applied to the seismic analysis as the
free-field seismic motion at the ground surface of both the rock and generic soil sites for APR1400.
The enrichment for APR1400 seismic input motion is performed considering the current US NRC
regulations, the seismic hazard studies performed by the Lawrence Livermore National Laboratory
(LLNL) and Electric Power Research Institute(EPRI) for the Central and Eastern United States nuclear
power plant sites, and the seismic input motions used in the design certifications of the three existing
U.S. advanced standard plants. It is represented by a set of DGRS and the accompanying Target Power
Spectral Density(PSD) Function in both the horizontal and vertical directions.
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¥ 1. Median PGA and Spectral Amplifications for Individual CEUS Sites

(Seabrook Site)"

Exceed. | Med. PGA |Med. Svisn| Med. Sazsu; |Sazn/PGA] Med. Svion: | Med. Saw:| Sai/PGA
Prob." |(cmisec’)*| (cmisec)” | (cmisec)” (cm/sec)” | (cm/sec’)™

1.82E-04] 150 Lo P e e T B e o

1.00E-04 218 1.920 302 1.39 4.310 271 1.25
5.82E-05 250 BT e f N

(1) LLNLZ} EPRIO] 2{3}o) PSHAZ} 49§ ¥alt sorolalq, oi7ixte AwaA 4 shie] ofnl ¢l A4 2AE YIPUG Hzujgh
(2) PGA for p other than 1.0E-4 is from 1488, Appendix A. PGA for p = 1.0E-4 is computed above by linear interpolation.

(3) From NUREG-1488, Appendix B, for return period of 10,000 years or p = 1.0E-4

(4) SA25HZ = SV25HZ%25%6 2832 and SAIOHZ = SVIOHZ®*10%6.2832. Spectra are associated with 5% damping.

¥ 2. Mean and Standard Deviation Spectral Amplification for CEUS Sites'”

Mean(M) and Stand. Dev.(SD) for Rysu,=Sasn/PGA and Rion:=Sa;un/PGA

Site Ruw__ | (RaseRM)* | Ruoe | (Rione-RM)’
Arkansas 1.31 0.0253 1.51 0.0066
Seabrook 1.39 0.0060 1.25 0.0327

(RM)2sH2 {RSD)a2suz (RM)1onz (RSD)10hz
1.47 0.13 1.43 0.15
{RM)251:+(RSD) 251, (RM)101:+(RSD)1onz

1.60 1.58

(1) LLNL2} EPRIO] 3to} PSHAZ} +9¥ ¥k so7iel2|q), of7| M ARBA 4 2709 oftt B 44¢ e ¥18UE H=uled

3 3. Spectral Amplifications for Horizontal DGRS for APR1400

Damping Displacement, Acceleration  Amplification
Amplification

0.25Hz 0.25Hz 2.5Hz 9.0Hz 25Hz _40Hz

2% 2.50 0.57 4.25 3.54 1.70 1.00
3% 235 0.54 3.76 3.13 1.66 1.00
5% 2.05 0.47 3.13 2.61 1.60 1.00
7% 1.88 0.43 2.72 227 1.55 1.00
10% 1.70 0.39 2.28 1.90 1.49 1.00

* Horzomal peak ground displacement = 36 inches for horizontal PGA =~ 1.0g.

3 4. Spectral Amplifications for Vertical DGRS for APR1400

Damping Displacement, Acceleration  Amplification
Amplification

0.25Hz 025Hz _3.5Hz _9.0Hz _25Hz _40Hz

2% 1.67 0.38 4.05 3.54 1.70 1.00
3% 1.57 0.36 3.58 3.13 1.66 1.00
5% 1.37 031 2.98 2.61 1.60 1.00
7% 1.25 0.29 2.59 227 1.55 1.00
10% 1.13 0.26 217 1.90 1.49 1.00

* Vertical peak ground displacement = 36 inches for vertical PGA = 1.0g.
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Acceleration Spectrum and Median PGA
for p = 1.0E-4 at Seabrook Site
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2! 3. Horizontal PSD Functions for APR1400,
RG 1.60 and AP600 and Vertical PSD
Function for APR1400
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Frequency (Hz)

23 2. Comparison of Horizontal Acceleration
Spectrum Amplifications for 5%
Damping between RG 1.60,

CEUS Sites and DGRS for APR1400

Time (sec)

% 4. Artificial Acceleration Time History
(EW Direction)
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