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Seismic isolation 
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Seismic isolation 
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New build NPPs 
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New build NPPs 
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• Cost drivers for new build NPPs 
– Site-specific analysis, design and construction  
– Site-specific equipment designs and qualification 
– Regulatory review 
– Legacy methods for design and construction 
– Supply chains 
– Seismic load effects, vary by site 

• 30+% of overnight capital cost 
• 10+% to time to construct 



Benefits of isolation 

• 5+ fold reductions in horizontal shaking 
– SSCs more robust for vertical shaking 
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Benefits of isolation 

• 5+ fold reductions in horizontal shaking 
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Benefits of isolation 

• Standardize buildings and internal SSCs 
– For CIS, horizontal spectral demand approximately 

constant with height 
• Increases substantially for conventional NPPs 

– Site-specific designs to address ONLY the isolation system 
• Internal equipment optimized for operation 

– No seismic penalty; one time qualification, if needed at all 
– Site independent; dramatic cost savings across N plants 

• Greatly simplified building design and seismic PRA 
• Reduced construction time, regulatory review 

– Insurance against increasing hazard at site 
– Enables construction of NPPs anywhere in the US 
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Benefits of isolation 

• Reduce seismic risk 
– Isolation of a conventional NPP will reduce seismic 

risk by a factor of between 1000 and 1,000,000 
• Studies by Huang et al. in the late 2000s, Kumar et al. in 

2016; Yu et al. in 2016 
• Explicit consideration of accident sequences triggered 

by failure of the isolation system 
• Can trade risk with overnight capital cost 

– Enables a more balanced risk portfolio across 
external hazards 
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Benefits of isolation 

• Proven technology and supply chain 
– US utilized technology 

• LR bearings (Dynamic Isolation Systems) 
• FP bearings (Earthquake Protection Systems) 
• ISO QA procedures used to date 
• Commercial grade dedication or NQA-1 

– Very high confidence in isolator behavior  
• Dynamic testing of prototype testing 
• Testing of ALL production bearings for design-basis demands 

– Deployed in mission-critical buildings in CA 
• Very high seismic hazard 
• 30+ year history of applications from both vendors 
• Design and testing all peer reviewed 

 
 
 

ICAPP 2018, Charlotte, NC; April 8, 2018 



Benefits of isolation 

• Regulatory guidance available 
– ASCE 

• Chapter 12 of ASCE 4-16 
– Analysis of isolated NPPs 

• Chapter 9 of ASCE 43-18 
– Design/testing of isolated NPPs 

– Seismic isolation NUREG 
• Technical considerations 
• Expected in Q2 of 2018 

– NUREG/CRs 
• Isolation of NPPs with elastomeric bearings 
• Isolation of NPPs with sliding bearings 
• Expected in Q3 of 2018 
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Conclusions 
• Isolation of NPPs 

• Suitable for large light water reactors and advanced 
reactors 

• Reduces overnight capital cost 
• Reduces seismic risk 
• Enables standardization of designs 

• Dramatic reductions in forces on buildings and SSCs 
• Equipment designs not compromised by seismic loadings 
• Standardized equipment across N plants 
• Modify ONLY the isolation system for different sites 

• Proven technology and supply chains 
• Insurance against increasing seismic hazard 
• Regulatory guidance already in place 
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