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Risk Management
Addressing Uncertainties

Traditional Probabilistic Risk

« Design basis accident Assessment (PRA)
conservatisms *+ What can go wrong?

* Defense-in-depth « How likely are the scenarios?

* Margins * What are the consequences?

* What are the contributors?

Risk
Informed

Concepts from “Uncertainty”
G. Apostolakis, 2010
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Flooding Probabilistic Risk Analysis (PRA)
Survey Results

Flooding PRA Technical Needs Identification
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Deterministic Probable Maximum Flood (PMF)
Definition Process
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Estimating PMF Frequency of Occurrence

* “Not all PMFs are created equal”

— The PMF development approach is not directly associated with
frequency of occurrence

— Each site’s PMF frequency of occurrence (and level of
conservatism) is thus essentially unique, and can be quite variable
from site to site

— Rationalizing pre-existing PMF values with PRA results can lead to
interesting gliTSé:?veries
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Probabilistic Approach to Characterizing Flooding
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Probabilistic Characterization of Flooding and
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Probabilistic Flooding Hazard Assessment (PFHA)
Survey Results

PFHA Technical Needs Identification
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Flooding Hazard Types for U.S. Sites

U.S. Nuclear Power Plant
Dominant Flooding Hazard Types

River
Hurricane
Storm Surge
Local Reservoir

Tsunami
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Probabilistic Flooding Hazard Assessment
State-of-Art / State-of-Practice

Examples of Methods and Applications

« Stochastic Event Flood Model (SEFM)
- 30+ U.S. and Canadian applications
- US Bureau of Reclamation, USACE, FERC, BC Hydro
* RunOff Routing Monte Carlo (RORB_MC)
River - ~15 years of use in Australia
- WA Water Corporation, NSW State Water, SKW
« Climatic-Hydrological Simulation of Extreme Floods (SCHADEX)
- Evolution of GRADEX in use for several decades
- EdF applying to evaluate all French hydro-power dams
« Joint Probability Method (JPM)
- Applied in FEMA Surge Model since 1988
- FEMA and state agencies
* NUREG/CR-7134 Modeling Set
Hurricane - TC96 Planetary Boundary Layer Model
- ADCIRC Surge Model
- WAM, STWAVE Wave Models
- Examples for Matagorda Texas, Levy County and Turkey Point
Florida included in the NUREG
=PRI
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Path Forward

» Obtain experience in use of probabilistic flood hazard
methods at nuclear power plant sites

« Identify expected benefits, such as
— Better technical understanding of the flooding hazard
—Improved knowledge of plant margins
* Anticipate challenges, such as
—Need to adapt existing methods to a new application
— Potential additional effort due to size of analyses
— Effort required to understand results from new application
* Derive insights from the results
—Improvement in understanding of uncertainties
— Practical considerations of implementation
=PRI
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