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For Small Modular Reactors (SMRs) with lower inherent risk, we 
propose a graded approach to the evaluation of seismic hazard in areas 
of low to moderate seismicity. We describe this approach within the 
context of the Senior Seismic Hazard Analysis Committee (SSHAC) 
process. When implemented properly using sensitivity analyses to 
identify hazard-significant issues and/or parameters, the SSHAC process 
can facilitate a graded approach for developing seismic source and 
ground motion characterization (SSC and GMC) models for input to a 
probabilistic seismic hazard analysis (PSHA). 
 
We propose a two-step graded approach for streamlining the site 
evaluation of seismic hazard for SMRs that have an established 
Certified Seismic Design Response Spectrum (CSDRS). This approach 
involves (1) selecting the appropriate SSHAC Level to govern the 
development of SSC and GMC models for input to PSHA, and (2) 
identifying hazard-informed simplification or streamlining assessments 
of the SSC and GMC models within the SSHAC framework. 
 
Step 1: A baseline PSHA is performed to develop the site Ground 
Motion Response Spectrum (GMRS) using available published data and 
models. The site GMRS is then compared to the CSDRS for the 
proposed SMR, and this comparison determines the required SSHAC 
Level for model development. If the CSDRS entirely envelops the GMRS 
with, for example, a margin of 20% between 1 and 10 Hz, then a SSHAC 
Level 2 study may be performed. This 20% margin in spectra 
corresponds to a factor of 1.7 margin in hazard. The allowable margin 
selected also depends on the amount and quality of data used to 



inform the baseline PHSA (fewer data of lower quality require a greater 
margin). In addition to the GMRS-CSDRS comparison, we recommend 
that mean hazard should fall below the 95th fractile at spectral 
frequencies and annual frequencies of exceedance of interest. If CSDRS 
does not envelop the GMRS with the required margin or if mean hazard 
exceeds the 95th hazard fractile, we recommend performing a SSHAC 
Level 3 study. 
 
Step 2: Assuming the site meets the criteria for a SSHAC Level 2 study, 
sensitivity analyses are performed using the baseline hazard results to 
identify seismic source or ground motion issues or parameters that are 
most significant to hazard. If a hazard-significant issue or parameter 
requires further evaluation, an “augmented” SSHAC Level 2 study may 
be performed where the issue is addressed collectively by available 
experts. Issues or parameters that contribute less than 5% to hazard 
may not require further study and could be eliminated or simplified in 
the logic tree.  
 
Simplifications to the SSC and GMC models should account for a 
broader assessment of the range in epistemic uncertainty, which will 
result in more conservative models. However, if the site meets the 
graded SSHAC Level 2 approach criteria, this broader uncertainty is 
accounted for by the margin in the GMRS-CSDRS comparison of Step 1. 
Simplifications in the models may include: eliminating broad or distal 
regions from further study that do not contribute to hazard; using a 
single “zoneless” areal source zone with spatial smoothing of seismicity 
rates; eliminating all faults from the model beyond distances that they 
do not significantly contribute to hazard; using a backbone GMC model 
that conservatively captures epistemic uncertainty from available 
published models; eliminating low-weight branches from the logic tree; 
etc. 
 
 


