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Background

¢ Operational Hazards at Nuclear Fuel Handling Eacilities Could
Contribute Significantly te Petential Radielogical Risks

o [The Potential Repesitony at Yucca Meuntain, Nevada, Will Be
Designed to Handle and Emplace Up te 70,000 Metric Tlens ofi
High-Level \Waste

o \Waste Handling Operations May: Invelve: Receiving, lransferring,
Repackaging, On-Site lransperting, Aging, and Emplacing

9 Current DOE Plan Do Net lncluder Bare Euell iHandling In the Al

s U S Regulatien in L0 CERPart 68 REqUIKES EValUatien o
Preclesurre® Safety

= Preclesurens defined asithe perod sefiore permanent clesure
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Objectives

& Present a Risk-Informed Perfermance-Based Approach for
Assessing Public and Waorker Safety During Fuel Handling

¢ Present a Safety Analysis Teol (PCSA Tool Software)
Developed to Conduct Confirmatory Analyses to Support a
Regulatory Review: of the Applicant’s Preclesure Safety,
Analysis

» Demenstrate PCS ool Capabilites TThreughr An Examiple
Analysis
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Preclosure Safety Analysis

¢ Examines Site and Facility Information

o Systematically Addresses Risk Triplet
— What can ge wiroeng?
— How likely is 1t?
— \What are the consequenCes?

o [Demonstrates Compliance With Regulatieon

¢ ldentifies Structures, Systems, and Compoenents: limportanit
to) Salfety (Relied on| fer Regulatery Compliance)
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PCSA Tool Overview

¢ A Tool for Facilitating a Risk-Informed, Performance-Based
Review

o Uses Existing Risk Assessment Tools and Technigues

¢ Prevides the Capahbility tor Conduct
Analysis fer Selected Areas and Systems, or the Entire
Eacility, and Operations

9 Prevides the Capawility, ter Perierm Uncertaimiby, and
Sensitivity, Analy/ses

Viay/ s iA=419752006 PSAMISE



PCSA Tool Capabllities

¢ Framework to Conduct Focused Analyses and Organize Data

¢ HHazards Analysis: Operational
— Human-induced

o Event Sequence Analyses
— Event seguence freguency
— System and equipmenit relianiiy

¢ Consegquence Analyses (Radieclegical Doese)
— Public

—\WeFielrs
o |Indeor (diyer Wet fuel transier)
» Outdoor
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PCSA Tool Capabilities (Contd.)

¢ Safety Assessment

— Evaluation of compliance with perfermance objectives in 10 CER
Part 63

¢ Structures, Systems, and Components Important to Safety.

Evaluation

— Importance off SSCs| in event seqguences determined by take-
away: analy/sis

¢ RISk Evaluatien™
— Poipt estimate: (PSANG)
— Prebabilistic (BSAMY)

*Not required by 10 CFR Part 63
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Example Analysis
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Hazard and Initiating Events in Dry.
Fuel Transfer Cell

Hazard Initiating Initiating Event Sequence Fuel
Event Event Assembly Breach — HVAC Assembly
Frequency | Failure — HEPA Failure Type and
(Per Year) Number
Assembly Bridge 0,672 IDrep; Inte; tianspolialien cask 2 PAWR
Droep Crane
Failure 0,084 Drop onto) floor 1 PWR
0.1:84 DrepnieempyAWasie package 1RPAWIR
0,588 [Drep enteraneerassemilyin 2 PR
\Wasiepackage
Eojsisi o) HVAC 0)10)24] [DESENONNEERIAVOIKEY 1PV
Venulauens S PEailine
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Example Event Scenario
(Assembly Drop Into Transportation Cask in Transfer Cell)

Failure of | Agsemply HVAC HEPA Frequency |~at Consequence
Bridge B h Eail Eail ategory :
Crane reac ailure ailure (1/y1) Public Worker
No 0 1 No No
release Dose
0
0.672/yr No
6.7x10- 1 1.11x10* rem| Outdoor
(Mitigated) | Worker
Yes
Yes 8 0x10-6 2 4.66x10 rem| Outdoor
p=12e5 (Unmitigated), Worker
p=1.0
Yes
5 4105 2 Indoor
p =8.0x10° Worker
(Note: 1 rem = 0.01 Sv)
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HVAC System Reliability

Primary Area ¢ FaUIt Tree AnaIyS|S Of the
HVAC 1
xhaust Partial HVAC System
System Fails — Modeled exhaust system
A — Used Saphire Software
Invoked firom the tool
Common Exhaust Fan — Used faillure rate database
Cause Failure System Fails from literature
‘8_0e-5 . — Point estimate analysis
Normal Train
Normal Redundant @
Exhaust Train Exhaust Train Damper
Fails Fails Fan
PR PR HEPA @
Damper
Normal Train Normal Train Redundant Redundant Fan
Damper Fails Exhaust Fan Train Damper Train Exhaust Redundant
Closed Fails Fails Closed Fan Fails S

‘7.2e—5 ‘7.2e—4 ‘ 7.2e-5 ‘7.2e—4
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Public Dose Conseguence

¢ Interface Provided for RSAC
Code Calculations

— NUC|ear source termS 'ACPuhIic.ﬁnalysis: *IPWRnoHEPAF 200"
— Airboerne release fractions

— Building retention of
radienuclides (MELCOR code)

— Filtration of airborne .
radionuclides | Do by Pothway with Total_ Dose by Pathway |

— Atmoespheric dispersion and SAC UTRT ety Sy b et os
deposition

— Dese pathway, analy/sis

RSAC Output

¢ Prebanilistic (ILatin Hypercue
Sampling)’ er Peint-Estimate
Calculations ey

9 Archive Inpul/Outpui
Pzlizl Sieits

Public dose consequence for
(Note: 1 rem = 0.01 Sv) event sequence
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Indoor Worker Conseguence

¢ Dry Fuel Transfer: Leakage of
Airborne Radioactive Material
From Transfer Cell Into
Adjacent Reem

¢ Wet Fuel Transfer: Release of
Radioactive Gases Into
Operating Spaces Aboeve Pool

(Note: 1 rem = 0.01 Sv)
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Example Compliance Analysis

Category 1 Event Sequences
Results Table - Project Yiew Base Case - Public 3

Safety Assessment - Category 1 Event Sequences
Frequency-Weighted Annualized Dose |
Dose

Rem / Year |

Cutoff for Expected
Humber of Events:

o |
i Category 2 Event Seguences

Frequency Weighted Sum:

Total Dose:
=
Regulatory Li Results Table - Project View Base Case - Public

[10CFR Pait 63.111(a)(2]]

i+ Deterministic [Point E stimate]

" Probabilistic (Mean]

Units: Doses: rem
Frequency: 1/yr

(Note: 1 rem = 0.01 Sv)

Doses: rem
Frequency: 1/yr

May/ 14—19), 2006
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Conclusions

¢ U.S. Nuclear Regulatery Commission Regulations In

10 CPR 63 Require Demonstration of Safety to Public
and Workers, During Fieldl Handling Operations at
Yucca Mountain

o Ihe PCSA ToollWas Developed for Evaluating Preclesure
Safety/ at Yucca Moeuntain

¢ The PCSA Tool Is Based on a Risk-Informed, Performance-
Based Appreach

¢ e Structure of thelieol s General Eneughlior
Applicatieons I Other Nuclear Eaclies, e.d.,

— EuelSabrcauen
— ranspertaten
— lRtern sterage
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