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Fig. 2 Design spectra of main reactor types in China.



539 IR NREE v E AL PR A R T IR 1011

x2 BEMBGEFHSRITHBEIH LR

Table 2 Comparison between site-specific ground motion and design basis ground motion
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Fig. 4 Main seismic source zones in site region.
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Table 3  Seismicity parameters of main seismic source zones

BETREXSE  4.0~5.0 5.0~55 55~6.0 6.0~65 6.5~7.0 7.0~7.5 >7.5 M, D1/(°) Pl D2/(°) P2

1 0.058 7 0.012 7 0 0 0 5.5 50 0.5 110 0.5
2 0.012 8 0.012 0.017 0 0 0 0 6 40 1
3 0.0172 0.0124 0.0851 0.008 5 0.030 8 0 0 7 40 1
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5 0.013 0.006 4 0.009 0.016 9  0.044 1 0.1869 0.2 8 10 1
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DISCUSSION ON THE SPECTRA SHAPE OF SEISMIC MARGIN
EARTHQUAKE OF NUCLEAR POWER PLANT IN CHINA

JING Xu"? CHANG Xiang-dong” XIAO Jun”
1) Institute of Geophysics, China Earthquake Administration, Beijing 100081, China
2) Nuclear Safety and Radiation Center, Beijing 100082, China

Abstract

Fukushima nuclear accident caused widespread concern of earthquake initiated severe accident.
Under this background, China nuclear utilities carried out research and application of seismic margin
assessment (SMA ) approach to evaluate the seismic margin of the existing nuclear power plants( NPP)
by different specira shape of seismic margin earthquake ( SME ). By reviewing the method used to
determine SME of operational NPP in central and eastern United States( CEUS) , this paper analyzed
the seismic hazard characteristic of China NPP sites, contrasted the design basis ground motion
between NPP in CEUS and China, and suggested giving priority to evaluating the seismic margin of
operational NPP that adopted the improved second generation technology for the urgency and
importance of assessment on the actual seismic capacity of NPP. Comparing RG1. 60 spectrum to
normalized site-specific SL—-2 level acceleration spectra, we found that some normalized spectra
overtook the RG1.60’s in high frequency range, so it is not always adequate to scale RG1.60
spectrum to evaluate the seismic margin for sites of the improved second generation NPP. We selected
a sample site whose site-specific SL-2 level ground motion is close to the standard design of improved
second generation NPP (0. 2¢g scaled RG1. 60 spectrum) to determine the seismic margin earthquake
by probabilistic seismic hazard analysis method of the sample site. Compared to the given PGA (0. 3¢g)
scaled scenario earthquake ground motions and the uniform hazard response spectrum ( UHRS) , whose
PGA is 0. 3g to PGA (0. 3g) scaled standard spectra( median NUREG/CR0098 spectrum and RG1. 60
spectrum ) , the results demonstrated that uniform hazard response spectrum and scaled scenario
earthquake ground motions are both significantly higher than the PGA scaled median NUREG/
CROO098 spectrum, and all the three spectra are enveloped by PGA scaled RG1. 60 spectrum. Then,
this paper suggests adopting the uniform hazard response spectrum or scenario earthquake ground
motions to evaluate the seismic margin of improved second generation NPP beyond site SL-2 ground
motion; and to evaluate the seismic margin of improved second generation NPP beyond standard
design, we recommend to use PGA scaled RG1. 60 spectrum.

Key words SMA, SME, spectra shape, scenario earthquake, uniform hazard spectrum
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