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Seismic isolation: basis
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Seismic isolation: isolators
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Seismic isolation: impediments

* Lack of new build nuclear construction
* Technology unfamiliar to nuclear A/E firms

— 30 year US history for buildings and infrastructure
* No prior use in US nuclear facilities

— DOE complex or commercial nuclear fleet

* Benefits not quantified
— Now addressed: safety and ROM cost

e Lack of regulatory guidance
— Now addressed: ASCE/SEI Standard 4-16, 3 NUREG/CRs

* Lack of analysis tools
— Now addressed: LS-DYNA, ABAQUS, OpenSees, all V+V'd

* Lack of appropriate SPRA tools
— Now addressed: published techniques, ASCE/SEI 4-16
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Seismic isolation: applications
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Seismic isolation: benefits
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* A game changer

— Risk reduction
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Seismic isolation: benefits

* A game changer
— Certified designs
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Seismic isolation: benefits

* A game changer

— Construction cost

Containment
structure —=

Internal
structure ——

January 30, 3017

Node 216

— Node 1009

—— Node 201

Probability of unacceptable performance

0.75

0.5

0.25

New Cross-cutting Technologies for Nuclear Power Plants, MIT

T T
Model 2
YN e Model 3
\ | —— - — Model 4
v
_\"; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 051 1
g o
0 e R 0.1= 0.2 0.3 0.4
N
~ R

[HIMIMGEER

EARTHOUAKE ENGINEERING TO EXTREME EVENTS



Seismic isolation: benefits
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* A game changer

— Construction cost
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Seismic isolation: SMRs and ARs
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Frequently asked questions

* Isseismic isolation a mature technology?
— Yes, 30 years of history in the United States

e (Can seismic isolation increase safety?
— Yes, with risk reductions by orders of magnitude

* Can seismic isolation reduce construction cost
— Yes, less rugged SSCs, capacity reduction by 5+
— Yes, speedier review, isolation system only
— Tipping point: PGA of 0.15g to 0.20g

* (Can seismic isolation accommodate increases in site-specific hazard?

— Yes, only the isolation system affected, not the SSCs

* Isseismic isolation broadly applicable to NPPs?
— Yes, all sites of nuclear facilities in the United States
— Buildings to reactor vessels to diesel generator sets
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