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LOCATION OF SPENT NUCLEAR FUEL IN THE USA
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At present, there are -40,000 MT of SNF stored in over 2,700 DPCs
at Independent Fuel Storage Facilities located at both operating and
decommissioned nuclear power plants across the U.S.
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DPC DIRECT DISPOSAL CONCEPTS:
REPOSITORY ENGINEERING

• Engineering challenges are feasible
• Shaft or ramp transport
• In-drift emplacement
• Repository ventilation (except salt)
• Backfill before closure (except unsat.)

• Degradation
of Al-based
materials in
ground water
> Postclosure

criticality control
problem
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Power Limits at Closure (32-PWR packages)
1000 Limit on Sedimentary Rock; 200°C for Hard Rock and Salt

I
%   PWR 20 GWd/MT

%
%

— — PWR 40 GWOMT

PWR 60 GWOMT —

. %
: %
•a % Hard rock unbackfilled;20x70 m
..
• %
a. %...a % 1Salt concept(30x30 m spacing)
4.
e. % ISalt concept(20)(20 m spacingA

.t.
..

•a \ ard rock unbac filled; 10x70 m spacind
aa. 
..

%

aaa
..

.01/4

•a a.,..
..... 

.....
.... ..i.

2000C
a.... ia. .... .... -- .... _

1.?1:1°C
..... .

...
— -- ..., .., ....

100°C
_. 
...................

Backfilled(hard rock or sedimentary) at temp. limit 1-
1-

0 50 100 150 200 250 300

Repository (Panel) Closure Time Fuel Age Out-of-Reactor (yr)

HARD-ROCK

Drift

Packages

Emplacement Drifts

SALT

Backfill

liaLr Drift

Package

Emplacement Drifts

THERMAL
MANAGEMENT

Cooling time needed before
repository closure to meet
waste package surface
temperature constraints
for a hypothetical waste
package containing 32 PWR
assemblies, shown for low,
medium and high burnup
fuel in various repository
design concepts.

SPENT FUEL DISPOSAL:
POSTCLOSURE NUCLEAR CRITICALITY CONTROL

Disposal Environment
• Groundwater availability
• Chloride in groundwater
Moderator Exclusion
• Overpack integrity
Moderator Displacement
• Fillers
• Impervious DPC fillers

Add Neutron Absorbers
• Fillers (e.g., B4C loaded)
• Disposal control rods

Criticality Analysis Methodology
• Burnup credit, as-loaded,
stylized degradation cases

• Peak reactivity occurs at
-25,000 years

8-19 PLANNED ACTIVITIES

PLANNED ACTIVITIa
• Technical/Programmatic Solutions for Direct Disposal of SNF in DPCs
• Probabilistic Post-Closure DPC Criticality Consequence Analysis
• DPC Filler and Neutron Absorber Degradation R&D
• Multi-Physics Simulation of DPC Criticality

k.
ot
 I
n 
G1
3 
C
-
3
2
 C
a
s
k
 

048

0.66

a.:11109-orly acinifi3+1r,slcri procluc1 (sel 2) • :set 3)

:••
Douroorso in ice:Airily oltur "Am & $411k,

namy compianas '''eth. nanay cintrinsnaz

nferfarViii in nuretkry 1 v4.1 UrAy

>vry tr.1114) .71 .."Airl

and t2Gd ,:tar I -

0.00

1.E 03

Â.

100 horn

• -a

• --mo•— •••i• • _lip

home reactNo du) to decay
of shut-Mad !soon proAxts

11 1 n

1.E CO 1.E-01 1.E.00 1.E401

Coollrrg Time (y)

1 1 1 1

rxrc.ua: ri macaw!! duo to decal" cl
'Am '.1.2-433?) Of1C1 6"r1111,,r058091

1 I I I

1.E 02

li• L- •

1 1 1 1 I 1 1 1 1

F 1.0 1.F 11761 F

keff vs. time
Generic burnup credit 32-PWR cask

PWR fuel (4% enriched,

40 GW-d/MT burnup)

Wagner and Parks 2001 (NUREG/CR-6781, Fig. 3)

EXPECTED OUTCOMES
• DPC disposition alternatives, R&D and resource needs
• Generic (non-site specific) preliminary PRA
• Preliminary multi-physics coupled models

• Model benchmarks
• Feasibility of thermal-setting phosphate cement as filler
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