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2005 2010
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Bechtel SAIC Company

SNL ,Sandia National Laboratory
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Talwan Regulations & Status on Geological

Disposal of Spent Nuclear Fuels



1982

2005 2010
4-5
SNL ,Sandia National Laboratory
TSPA,Total System Performance A ssessment



Energy and Environment




2003

ANS American Nuclear Society

Sandiego

Town and Country Resort Convention Center

1 Preparing for the Nuclear Engineering
Professional Engineering Exam
2. Criticality Alarm System
3. Advanced Gas Reactor Technology
Course 2 Days Workshop
The Nuclear Technology Expansion  Unlimited Opportunities
Topical Meeting
1. Decommissioning and Spent Fuel
M anagement
2. Risk Management Now More Than Ever
3. Nuclear Applications of Accelerator
Technology
29 7 7
15 Dry storage
1 ANS
Standard Working Group
1000
NFSC Nuclear Facilities
Standards Committee Subcommittee
ANS-21 Nuclear Facility Design Criteria



and Operations

ANS-22 Nuclear Facility System
Level Design Standards
ANS-23 Decommissioning and Site Remediation
ANS-24 Anaysis Standards
ANS-25 Siting
ANS-26 Emergency Planing
ANS-27 Fuel Cycle and waste
Management
N16 Nuclear Criticality Safety
Research
Reactors, Reactor Physics, Radiation Shielding Computational
methods

RISC, Risk Informed Standards Consensus Committee

ANS
State Compact
(1) 2008 36
Washington Utah South Carolina 1980
Low-Level Radioactive waste Policy
Act 196-573 1984 23
(2 Litigation Against Compact Host
States NIBY, Not in My Backyard

Ward Valley 13
3
(4)

Q)
15



(6)

40

3-1

25

1972

Activities

ALARA

RPV Barnwell

SAIC Mr. Tim Medlvaine

Planning and Funding for future Decommissioning in Sweden

11 8BWRs 3PWRs
1999  Barseback 1 BWR
1980
40-60
1985 12 40
2012 2025

Act on Nuclear
SKB SKB

SKB SFR
CLAB

SKB

50



SFR
2045
1981
SFR
EPRI
a.
b.

Preplanning Manual

2015

The Financing Act

Preplanning for Decommissioning
Senior Technical Manager Chris Wood

Decommissioning Planning Manual
2001 2002

Site Characterization

C. 2003

Termination

DFDX

Field Test

Final Site Survey  License

Guideline



Oyster Creek

32
2000 11 EPRI-1003025 2002 6
EPRI-1003196 EPRI-1003197

Advancementsin Dry Cask Storage Technologies and Regulations
Dry Cask Storage Facilities

GNS|
Spent Fuel Project Office
Director Deputy Director
4-1 Perspective of On-Site Storage at NRC licensed Sites
27 11
Site Specific License 16 General License
14 5 9
2003
Cask Fabrication
ISG Interim Staff Guidance
10CFR 71
Canister

(1) | dentifying Public Stakeholder
(2 Engaging the public
3 Communication means and Media

4) High Burn Up

10



Burn Up Credit

4-2 Impact of Advancesin Dry Cask Storage Technology
ISG
(1) ISG8.R2 Burn Up Credit Sw 1
4 Code Validation
Rule Making
Process Risk Studies
(2)ISG11.R2 High Burn Up
400°C Rehydride
case by case
(3)ISG1R1
(4)1SG19 Hypothetical Accident Conditions
10CFR7155 e Reconfigured Fuel
Geometries Moderator Exclusion for
Accident Conditions
(5) 1SG18 Closure Weld Leakage Austenic
Stainless Steel Welds 1SG15
Flaw
1SG15

No Leakage Testing Required

4-3 Crane Up Grad Hoisting
Breaking

Q) Extra Safety and Monitoring Trolley
Features

2 Bridge Crane Modification Stiffeners

Rail Shims Fastener

3 Variable Speed Controls and
Motors

4 Trolley Festoon System

) Remote Control

(6) Seismic Trigger

11



4-4 Pad

Southern California Edison San Onofre
Certificate of Compliance
Flatness
Levelness ACI
STD117 ASTME 1155 293 x43.5' x3’ 1430
114 4 7 9 1
Strength
Durability
63 ASTM ACI
NRC
«y
2
3 Rebar Placement
Lapping length
4-5 Constor

GNSI  General Nuclear system Inc.

Constor
Ahaus
Ignalina
PWR BWR
CONSTOR V/32 CONSTOR X/69
5wt Uy 37wt Uy
60GWd/MTU 40GWd/MTU
5 10
32kwW 16kW

12




Maine Yankee Public
and Government Affairs
A Utility’ s Perspective on State Involvement in Spent Fuel Storage

900
Wiscasset
3700 1972 1997
75 2005
Going Away
64
Canister 60 Canister 4
C GTCC
2004 TN Trans Nuclear
NAC UMS
Fish Bowl
Stakeholder
Community Advisory Panel Local Communities

Friends of Coast

Q) Monitoring
The Resource Conservation Act
Non Radiological Remediation Area

13



2 SF C

SF  GTCC
SF  GTCC
a
b. Nuclear Waste Strategy Coalition
SF  GTCC
SF  GTCC
SF  GTCC

©)
a Radiological Issues

The State Board of Environmental Protection 1999

Federal Court

b. 1999

14



2000 4 4

King Meserve NAC UMS
NAC UMS 2000
NAC NAC
UMS Certificate of Compliance
GTCC 2000 2001
GTCC
GTCC 2001
WIPP, Waste Isolation
Pilot Plant GTCC Package Acceptance
Criteria
NAC UMS 2002
10 2002 8
. General license
10CFR72 Site Specific License
Public Hearing
2002

Atomic Safety and Licensing Board

911

a State Police National Guard

15



Table Top Exercise
(4)
a
b.
C.
d.
e.
Security

Decommission

Emergency Plan

16

Perception Trumps

Post



Sandia

Alberquerque
LosAlamos 1945 z
Kirtland
1948 Z
Manhattan Project
1949 44 AT T 1993
Lockheed Martin 1956
Livermore Lawrence
Livermore Laboratory 1979
6800 850
Helping

Our Nation Secure a Peaceful and Free World Through Technol ogy

1
2.
3. hand- held MicroChemL ab
biotoxin pathogen
4. bomb-disablement
5.
6. A program that assesses water
infrastructure vulnerablities
7.
Energy and Environment
Advanced Battery Engineering Facility
Combustion Research Facility Geomechanics Laboratory
Manufacturing Technologies Center
National Solar Thermal Test Facility NUFRC, Nuclear
Facilities Resource Center Photovoltaic Laboratories
Sandia Orpheus Site

17



Yucca Mountain Science and Engineering Report

1982 NWPA, Nuclear Waste Policy Act
1987
70,000
150 Ceramic
5 316NG
2 25 Alloy 22
10,000
Drip Shield
200 500
300
95 Tuff 375
tunnel

TSPA Total System Performance Assessment

18



1. Feature Process
2. FEP Feature Event Process
3.

Feature

Process

Event

EPA 40CFR197.20 197.25 197.35
NRC 10CFR63.113 b c d 10CFR63.114
DOE WIPP

1. FEPs

Nuclear Waste Technical Review Board

Total System Performance Assessment Peer review Panel

NRC staff

State of Nevada Consultants and other independent expert review groups

19
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70,000
63,000 150
7,000 2040 167,000 BWR
Assembly 125,000 PWR 220,000

21PWR 44BWR  5-DHLW/DOE.SNF
Solid form free liquids

1976 Resource Conservation and Recovery Act
(hazardous Waste)
Package cylinder 50 316NG
20-25 Corrosion-Resistance Alloy 22 C-
22 lids 65-130 316NG
10 Alloy 22 25 Alloy 22
label
1
a
b.
C.
d.
e.
f.
g.
h.
i
j.
K.

2. Design Basis

30



(1)

(2)

(1)

)

Pre-closure

Internal events
External events

Credible accident scenario 10,000
Post-closure 10,000
4142 43
Thermal Output
keff
4-1 PWR
Basket
(@ Interlocking plate
Neutronit A 978 SA516Grade 70
5-10 Neutronit A 978
(b) Fuel Tubes
SA516Grade 70 5
(©) Thermal Shunts
SB-209 6061T, 5
(d) Structure Guide

(e)
PWR
(Boron Carbide)

SA516Grade 70 10

Zircaloy Cladding

31



4-4~4-11 4-24-3 44
C. 4-5 4-6
Previous Experience-Proven Performance
Record
1
a Contributing to Containment
a
embrittlement
NWTRB
10,000
Galvanic/Crevice crossion
effect
Alloy 22 SS
316NG
Alloy 22 4-12
b
SS 316NG Alloy 22
SS
316NG 4-13
b.
retrieval

SA516 Grades55 70

32
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A987
A987 SA240
316 15
b
6016 6063

ASME Boiler and Pressure Vessdl
Code, Sec lll, Divison |, Subsection NB Class1 Components ASME

1995 4-7 4-8
Outer Cylinder
Annealing
Alloy 22 10 Tensile Stresses
0-4 mm

370°C

fitted together

manual gas tungsten arc welding

350°C 400°C
21-PWR, 5-DHLW/DOE SF  44-

33



BWR 21-PWR 11.8kW 44-BWR 7kW

5-DHLW/DOE SF 25
282°C 35
Enrichment
Burn up
Loading Curve
keff
4-9
kg 0.98
kg 0.93 5
Design Basis Events
breach ASME
90
a Internal Pressurization
20°C  600°C
b. Retrievd
emplacement pallet
Alloy 225 0.0093um/yr SS-316
0.025pum/yr Alloy 22 2.8um SS-316
7.5um
C. Rockfall 14
Drip Shield
d. Vertical Drop 2
lower trunnion collar sleeve
Crush zone



Tipover

Missile Impact Valve
Valve Stem
0.5kg 1.0cm 5.7m/s
332 m/s
ALARA
Welding heads
Camera
Source Term 44-BWR

14.05Sv/hr

35



Inmer Lid  Ouitar Barviar
Innar Cylindgr  |Stamnkess  Flat Lid
Bupport Ring i"“‘ Typa  (Allay 23]

Lawer Trunnion

Collar Sleave ————.__
Uppar Trunnicn [Allay 22 s
Caolar Bleeve
[flloy 22}
Meuiran
Abenrber Flates
Snuctural (Baraled Stainless
Gaiicle

Cuter Barrier
(Allay 22)

S
nannean Salar

(E8-579)
Innar Cylinder
(Stainiess Steel Type 316MG)
A luminum)
Fuel Baskoa? Tuba
(Carban Stoal)
Finer Lid
(Slaintess Sheel Tepe 316835 Coenming Mal Tn Srale

LG _ATP TS0 2t

Cluter Barrier Chilaf Basies
Exturded Clogurs Lid Flat Closwre Lid
[Allay F7) [Alloy 32|

4-1 21PWR

Waste Form Inventory

Commercial Spent Plutonium High-Lewel Wasta DOE Spent
Muclesr Fuel Dispoaibon Waste Mucshear Fuel
3]
Excess
Weapans
Harroed Wt
l ‘ illey
| e = 250 Typas. ‘
Bolir of Fusl cum
Watef Waler
Raidar  Rasislar

b

[~ F Imimiokikned Eavarnah Idaho Mational
Crsiche Fund  Phitinirs [ Engineering &

Enwirzn
Latex,
Emmlumuﬁmru (e il W Pk

Wisile Packaga Pimal Wimaln Packaga

raraing Mok T Goals
D0 DE-ATR-E S 30-0n m

4-2
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21-PWR 12-PWWR Long 44-BWR 24-BWR 2-MCOVZ-OHLW Long
[.-B.m'h-ig Flats

ain
Cantral Rod)

S-DHLWDDE S-DHUAWDODE Maval SHF Shart Maval SNF Long

SNF Short” SMF Long”
Drawing Mot To Scals
QUE20C ATE ZVE30_ 11 cdr

Spacer
Grids -

Cladding

Fuel Rod

Guide Tube

ok Tea Sicads

Inatrument Tube ATR AR

4-4 PWR



Crrip

Baoiling Yvater Shleld

Reactor Waste
FPackage

Codisposal Waste
FPackage Confaimng
Five High-Lavel Viaste
Canisters with
One DOE Spent
for Ground St Pressurized \\ater N“E!Eﬂr Fusl
Contral [cach Gantry Reactor Waste Canister

Structure Crane Rall  Package

Diranaing Mok 1 Seale
DOEEZCG_ATP _I1300-0Za.al

4-5

- Spent Muclear Fuel

™ Dnp Shield
Corrosion: Resistant
15 mm Titanium Grade 7

YWaste Packaga Ouler Barrier
Comrosion-Resistant Alloy 22

‘Waste Package Inner Layer

Waste Pochogo Shivictiiral Rednlnsersant
Stainkess Steel Type 216NG
Carbon Steeal Emplacement Pallet ¥pe
Dirift Invert Alloy 22 and Slainless Dt M To Bkl
Steel T}I‘plEl 31EL SOORERDHC-AT P E 1S e

38



Pane| &

A

Farel B

Flat Plate Farmed Cylinder Segment with Weld Seam

Fanal D

Jolned Cylinder Segments Installing Bottom Lids
Farel E FarelF yﬂ.
x{ling
Irner Reinfoncsameant
Cylinger
Azsamnly Soquenos

Compieting the \Waste Package

Crawing bt To Scul
DO0IE0C_ATF,

grab i

Quter Gy'llnuer-"""'
Extended Closurs
Lid Wekd

Outer Cylinder
Flat Closure
Lid Wekd

Inner Cylinder
Lid Weld Dvirnirg Had Tar

)
LR R LS E T Y.
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w0

n,
Caloslsind ket
\{
Aeguined Mnaron Bumup .
l ™~

Ackrrratiaieg Liret and Bl

5 s iR T o
Burnup (GWdMTU)

Bumup {GWdTU)
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Analysies Type Ewent Group Event Parformance Specifcation
. Withstand 13-metrc ton (1d-lon) rock faling 3 m {10 ). Drop
;_’""‘IE' Objects— R‘““":: fram the 86 | it based on @ 5 Som (18-1) drift and = distance of 2.4 m
l.f-:;; ""P'?“":'k:g" ':"'“;i' st (8 &) bedwenen e bop of the drill and the tap of the waste
= Package cha
Fackage package (CRWIS MAD 15850, p. 4077

Falling Objects— Hardling equipment Wighstund 2 3-medric ton (2.5-bon) object faling 2 m (G6 &)

Erd of Wasle drop onba lhe waste Drop height based o the detance belwesn the handing

Package Impact packags equipment and the top of the wasle package

Wasle Package Waste package

Viertical Dnope ard westical drap rann e '.l".l'th_sland 2-m |E.E-&:-dn9p Drap height based on the

Vst P End | | sargai 1 | maimum crane hack height, the bottam of the waske package

& Package mpaual artamer G2l be lifed higher than 2 m (6.8 &) abowve the floor

Callzions crane

Whaste P,

hhru;ri::r:'g:: ard Ernplacement drift

i T 4. - |
Wiaste Package Side garir'.l draps wasle Wighskand 2 4-m {5-1} drap
Callsions Package
Waste package fals
oalo a sharp object Wkhskand 2-m {8.6-1) horizondal drop onbo & siesl support or
Struchural Punchune Hazards while being 2. 4-m {8-R) horzonlal drop onfo a concrebe pier, whichever =
Iranspartad in & Worse
harizonial poston
Tipaver Tipavver dLF to verical Wighskand fipovar from & vedical posilicn onlo a lEl surface
drop of Ssismic evenl
. ] Waingain stnuglural mtegrity and prevent ipaver during a
Semmic Acthily Earthguaks dasigh basis sarigumie
The misside identified | Withstand impacl of a valve stem weighing 0.5 kg (1.1 I}, with
Wil Vg & vakie shem & 1=cm {0,358 diameder, inside & valve with Som (2 injaf
el being ejectad al the packing and under a spstemn pressure of 2.1 MPa (305 psi)
surface faciliy which has besome a missie with a velosity of 5.7 mis (19 s}
Failure o mariain the
Transpoar transpartar al or balow | Wighstand maximum mpact fom a ransporbar ruravay,
Ruravay the maximun speed derailment, and impact af a speed of 83 kmebir (38 mithr)
limit
Fuel Fod
K 1009% Twel rod miplune

Flupdure-lnh_:mal and fresion gas relezse Wighekand mlemal pressure of 1 KMPa {145 pei)

Pressurizatian
Surdnie a fire, defined as exposure of whale waske package Tor
riol less Han 30 minubes 1o a heal fus nol less than that of a

T e T:;';m E}I'lr;:ﬂﬁ Fire in di i tharmal radation environment of BO0AC (aboul 1,500°F) wilh
hermal 2 2 R Vst ire In Clepoea an emissivity cozfficient of at least 05, Sufsce absorplivity
Struchural Package conlainer cell )

Ternpataturs musl be at least 08, W significant, convedive heat transfer
musl be sonsdered on the basis of &8l air &t 800°C (aboul
1,500°F).

The effechive mulliplicabion faclor (&ea} s less Ihan or equal io
Crilically ssenano 055 under assuned acodent condifions, cormidering
Crilicality Crilicality Sately inside & vasbs alpwance for the bigs n the medhod of caloulation and the
packags uncertanly in lhe experimants used Bo valdale the method of
calculation
MOTE:  "This rock sire reguiremient was [owered fo 8 malric tong (E2C 20010m) gince complstion of the rack fall analysis in

support of a pobental sfe recommeandalion (CCRWRS ME0 2000eu, Section 2.5.2.1).

4-2

‘Waste Package Design

Descrplion

21-PWR Absorber Plale

Capacily: 21 commarcial pressurized waler reaclor assemblies and an sbeorber plale for preventing
criticality

21-PWR Control Rod

Capacity. 21 commercial pressurized waler reaclor assemblies with ligher reactivily, reguiting
additional critically sartral that is pravided by the placement of cantrel rode in all azs=emblies.

Capacily. 12 commercial pressurized waler reaclor assemblies and an absorber plale for preventing

12-PWR Long criticalily; longer than the fuel assemblies placed in the 21-PWR packeges. Because of ils smaller
capasity, it may ales be used for fusl with higher resctivity ar thermal sulput

A4 ENR Capacily. 44 commarcial boilng water reacior assemblies and an absorber plate for preventing
criticality

24 BWR Capacily. 24 commarcial boiling water readtor assemblies with higher resclivity, requiring a thicker

absorber plate fo pravent criticality than that used in the 44-BWR design.

S-DHLWDOE SHF Short

Capacity: 5 shoet high-leve | radicactive wasts cansters and 1 shart DOE SMF canister. When ligh-
level mdioactve vaste includes mmobdized plutonum cans, no DOE spent nuclear fual is placed in
the carmer®

S-OHLWDOE SHF Lang

Capacity: 3 long high-level mdioactve vaske canisters and 1 long DOE SHF canisber®

MO 2-DHLW Long

Capacity: 2 DOE mullicanister ovenpacks and 2 lang high-lavel radicactive waste canslens.

Maval SHF Shorl Capacily. 1 short naval SHNF canister,
Mawal SMF Lang Capacity: 1 long naval SHF canister.
MOTE: *DOE noa-naval spent nuclear fus|

41




Apprazimale Approgimate
Parcantsge of | Percentage of
Waste MTHM by
Wil fer Packages by Wasie
Package WWasie Package Packape
Dhes g Diezign Darsign
21-PWR Absorber Plale 30% 55%
21-PWR Congol Rod 1% 1%
12-PWER Long 2% 2%
44-BWWR 25% 2%
24-BWR 1% =1%
S-DHLWDIOE EMF 14% 3%
Shot"
S-DHLWDIOE SMF 15% 4%
Larg®
2-MCO2-DHLN Leng 1% =1%
Blaval SMF Zhort 2% =1%
Flaval SMF Lang 1% =1%

MOTE

4-4

BWR

SDOE moremaval spert nuckear fued

Percent of
Length Width Weight Total BWR Total BWR
Assembly Group rmm i) e i} g () Assemblies | Assemblies
. 2071 .61e2,154.0 185.1 ta 183.1 207 to 268 i -
Big Rack Pairt (816 to 84.8) (658 7.2) {456 10 561) “ 5as
Humbalt Bay, Dresden 1, and 241304 3,581.5 101 6 b 180.0 125 i 218 < 1615
LaCrasse™ 12500 141.4) {4.0¢8a 8.3} (276 to 481) '
Ganeral Electric BYWR (845 43434 1 4 5212 132180 1540 252 jp 329 o 184800
and S} 7.0k 173.00 {5.2ka 8.1} {556 fo 725) o
MOTES: "Sse Figure 1-2 in Section 1 for 2 map of curenily operating and shul down reactars.
BWR = boiling water reachar.
Percent of Tortad
Length Width Waight Tatal F&R PR
Assembly Group e fimL) mm {in.) k@ (Ib) Assemblies | Azsemblies
Haddam Neck, Indian Paint 1, San | 28371 10 3,581.1 160.0 ta 21604 198 ba 731 - 3 460
Criafre 1, and Yankee Rowes (111.7 ko 14003} 62 bo B &) {437 fo 1,812} < B
Weslinghouse, Babcock & Wicox, | 370841042065 | 198110 2164 497 b 773 a4 106 500
aryd Ciihere (148012 173.5) (T8 BE (1,100 ta 1,700 -
Combustion Enginesring 16216 44507 o 5105 2032102155 E45 o BB2 14 16200
and Soufh Texas Project (178.68 10 201.2) B0 BE) 01,430 1o 15400 T
MOTES: *See Figure 1-2 in Section 1 for a map of currently cperating and shut dovwn reachons
PR = pressurized waler reachor,
Buerage
fverage Assembly | Average Sssembly | Assembly Initial Weight of
Age Burnup 22U Enrichement | Heavy Metal
Assembly Type (Wears) (GAEUMATHER Wil (MTH B
Boding waler reactar 2T 338 305 0200
Frassunzed vater rmaciar Z31 412 375 hars |

MOTES. GWWd = gigaveat! day. Source. CRWME MEC 2000bb, Table 5.
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Ciuter Diameter Ourter Length Masz of Empty WP | Mass of Loaded WP
Mo. Waste Package Design mm {in.] mm {in_} ko (b} kg {iby
1 | 21-PWR Absorber Plate 1,644 (64.7) 5,163 (203.3) 26,000 (57,300) 42 300 (53,300
2 | 31-PWR Contred Red 1,644 (84,7} 5,165 (203.3) 26,000 (57,300) A2 300 (83,300
3 |[12-PWR Long 1,330 (52 .4} EEE1 (220 5) 18,500 {43,000) 30,100 (66,400
4 | 44-BWR 1,874 (65.8) 5,165 (203.3) 28,000 (81,700 42 500 (53,700
5 |24-BWR 1,318 (51.8) 5,105 (201} 18,400 (42 800) 27,300 (60,200

MOTES: Control rods do nol add amy mass fo the package besauss they displace the mass of nonfusl components (2.g., exisding
controd rods, in-core debeoiors) ncluded in the fuel assembly mass. WP = waste package. Source: CRWWRS MEC 2000au;

BEC 2001n

4-8

Average Wasle
Package Heal
Generation Rate
Based on Assemibly Bzsemibly Average
Aszembly Heal at Average Average Inilial Ayerage Bmsembily
Waste Package Reposilory Arrival Number of Burnug U Enrichment MTHM per Age
Design (KW Azsemblies (GWdMTHM} wi] Azsembly {yeans}
21-PWR - - -
Abseeber Plats 11.53 B0, 162 415 374 0430 2300
21-PUNR Cartral a1 1,902 108 357 0,388 3814
Rod
12-PVR Long S5 =3 363 Iy 0520 504
44-BWWR 7338 124,532 M1 304 ["EEN 241
24-BWR 052 2013 283 0187 4052
MNOTES: Based on 63000 MTHM. GWd = gigawall day. Source: CRIARS MAD 20000k, Tabl= 100
Companemn Material
Dhual-tayer design:
Inner sfruciural shell Slainless Slesl Type 316HG
Cuiler corrosion-resistant barter Allay 22 (2B 575 NOEO22}
WE Il gas Heliumn
Fuel tubes for commencal SNF WP basket design Carbon sieal (54 516 Grada ._'7_"|
Neubron absorber inberlocking plates for commersal SHMF WP | Mealronit A ‘3?-8 (horated 316 etainless steal)
Interlocking plates far 21-PAWR Conlral Red cesign Carbon sieel (34 518 Grada ._'7_"|
Sruchural gudes far commercial SHE WP basket design Carban stesl [5A 516 Grage 70
Canister guide far 5-OHUWDOE SNF designs Carban sieel (54 516 Grads 700
Thermal shunés for cammercial SHF WP baskel design Alaminum plate (2B 200 8087 T4)
NOTES: SNF ® spent nuclear fusl, WP = waste package
Canister Length Canister Di l [+ Mazs
mm fin.} mm (=} kg (I} Canisters/
Waste Package Design HLW SHF HLW SHF LW SNEF Wasie Package
3,000 3,000 610 457 500 2,270
F-DHUAWEOE SHF Shorts Mmay MEty (2406 (80 (5.512) 15,004} 3 HL 1 SHF
4,500 2570 610 457 4200 2,7
S-DHLAWDOE SNF Leng® {17725 {17TEE) 2405 (180) (82585 16,000} 5 HLA 1 SHF
WA, 4,750 WA | 18681 A, 24,253
Haval SHF Short [1E7) {BES) (98 000 1
i 5,345 Hidk 1,8685.1 Bl 44 452
Hawal 3HF Lang {21200 [GE.S) (98 000) 1
4,500 4200 610 ad3 4200 84910
2-MCOZ-DHLW Long {17723 {185.3) (2406 [25.3) (8.258) {13,842) 2 HL 2 SHF

HOTES: =OXJE norenaval spent nuclear fusl.

HL length and dizmeter are romimal; HOW mass is magimum, DHLY = defense high-level radisective waste
MC0 = multicanister overpack, SHF = spent nuclear fuel; M4 = not applicable; HLW = highdevel radioactie waste.

Sources: DOE 1995, Naples 19595 DOE 20004,
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Outer Weight of an Emply | Weight of a Loaded
Diamsaber Cuter Length Wasie Package Waste Package
L3N Waste Package Design mam fin} mm {in.} kg (k) kg {1k
1 S-OHLYDOE SHF Shorl 2,110 3,580 3,400 35,100
1E3.0p [141.3) 151,600} (84,000)
2 S-OHLDOE SMF Long 2,110 5,217 32,600 26,300
1E3.0p [205.4) 171,800} {124,000
3 Maval SMF Shor 1349 5,430 235,600 70,300
78Ty [213.8) {58,800) [155,000)
2| Maval SHF Long 1.845 5,085 78,000 TZE00
78Ty [236.8) {61,700} {159,000
5 2-MCO2-DHLW Lang 1815 5,217 21,600 45,100
i71.58 [205.4) 148,100} [106,000)

HOTES: DHLUW = defanss highelevel radicactive waste, MO0 ® mullicarster overpack, SMNF ® spent nuclear fual. Saurce:

CRWME MED 2000ba, Seclion 4.3,

4-12

Element Composition (wtt)

Zarbon (S 0075 ey
Mangarese (Mn} CUS0 frma )
Silcan {20} 00 frmany
Chirammum (Crd A0k 225
M lybide rum [ Mo} 125100 145
Cabak (Caj 250 {rma)
Tungsten (VW) 251033

Waradivm (W) 0035 {rmas)
Iram (Fej) 2.0 &0

Phaspharus (F) CLD2 frmany
Sulfur (5 002 frmax)
Mickel {Hi) Balance

Source: ASTM B S75-87, Slandard & pecifcalion for Low-
Carborn Micksi-Molpbdanuwm Chromivm, Low-Carbion
Aickal-Chvomiume-Malybdenum, Low-Carbon Mickal
Chromium-Modypbhoenum-Copper and LowsCarban
WickakChvomiume Malpbdenim- Tungsfan Allay Plate

Sheel and Sirip

4-13 316NG

Element Composion (wi%s)
Carban {Ch 0.020 dmaxi
Phosphorus (P 0030 {max)
Silican {31y QLTS imax|
Coppes (Cu) IZI.ST"_"(maxl
Téanium {Ti} 0,05 {max
Tanialum (Ta) and Miobium (Mb} 0,05 {max
harganess (Mn) 2.00 {max]
Sullur (5 0,005 {max)
Blragen (M) 0.080 82 0.0
Coball Ca) 010 max
Baran (B} D002 fmax)
Bismuth (Bid + Tin (S0 & Arsenic (As) 002 {max
& Lead (Ph) & Anlimany {Sh)
Selapium (Sa)
Chrormium (Zr) 1800 bo 18.00
Balybdenum [Ma) 2000 3.0
Micke! [Ri) 11.00 1o 14.00
Yaradium (W) O (s
Alumirum (Al .04 {max
Iror | Faj) Balanos

Sources: For all elerments except carbon and nilrogen, values
presented are within the ranges and maximuam
lmils providesd by ASTH & 2T8-01a, Stancard
Specificabsn for Stainless and Haatl-Resiating Stesf
Bars and Shapes. Values for carbon and nitrogen
are given by Danko (1987, p. 831).




NWTRB, Nuclear Waste technical Review Board

1 1987
Scientific Technical Activities
a
Technically Defensible Site Suitability
Decision License Application
b.
C. Forum
2.
National Academy of Science
a
b.
C. Repository System Performance and Integration
d.
3.
4. 2002.6.26
2006.4.19
a
b.
C.
d.
e.
f.
g.
h.
i
j-
K.
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Land

Rover Group
Las
Vegas
Test Site Security Check
2 pit
Sun Coast
Mark C Tynan
Golden Association INC Mark Nutt
TSPA, Total System Performance Assessment
1 Cold Repository Hot
Repository
2
3
Dr.Wunan

Lin
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C-22 Alloy22 i
Technical Challenge C-22 1980

Ti 1950
2
3
Tensile Stress
Compress Stress
Mr. Stewart Leroy
1 NRC
DOI, Department of Interior EPA
CEQ, Council of Environmental Quality
2 1992 Waste Fund
Imill/Kw
3
4

GAO, Genera Accounting Office
Stakeholder
National Academy of Science
NWTRB, Nuclear Waste technical Review Board
ACNW, Advisory Committee on Nuclear
Weaste
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