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Spent Fuel and Thermal Analysis of DOE

Waste Science and

Technology Managed HLW and SNF

B Detailed thermal analysis for various disposal concepts
B Disposal in argillite host rock
B Single-pack and multi-pack packaging

B Thermal-only Semi-analytical methods and Thermal-Hydrology
simulations

B Thermal decay data from Wilson (2016) and Emily Stein (2017)

B PFLOTRAN (Lichtner et al., 2015) used for Thermal-Hydrology
simulations
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Spent Fuel and Input for Thermal-Only Analysis

Waste Science and

Technology Crystalline Host Rock

B Borehole Diameter — 2 m (with buffer), 0.78 m (without buffer)

W Drift Spacing-30 m

B Waste package Spacing — 4.67 m (long WP) or 3.15 m (short WP)
B Rock and buffer thermal conductivity: 1.75/0.6 W/im K
B Storage time — 10, 50 ,100 years

Waste Package Sizes

Waste Type Diameter
(in)

DSNF 24

SRS Glass 24

FRG 24

HS Glass 24

HS Cs/Sr Container 24

Length
(in)

Sensitivity Analysis

Drift Spacing m 10

180/120 WP Spacing m 10

120
180
180
180

Rock Kth W/ mK 1.3
Buffer Kth W/ mK 1.0
Storage Time Yrs 20
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Spent Fuel and Temperature vs Time Plot Argillite
Waste Science and

Technology Host Rock

=D SNF 1-1.5 KW Bin - Long WP with buffer w= D SNF < 1 kW Bin - Long WP with buffer
=== SRS Hottest Bin - Short WP with buffer HS Hottest Bin - Long WP with buffer
==(Cs-5r -Long WP no buffer ==FRG 3 Logs per WP - Long WP no buffer
=== SNF 1-1.5 kW Bin- Long WP no Buffer
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spentFueland  Effect of Rock Thermal Conductivity
Waste Science and on Peak Temperature

Technology
DSNF 1-1.5kW Bin: Effect of Host Rock Thermal Conductivity
on Peak Temperature
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spentFueland  EfT€ct of Drift Spacing, Waste

¥Vashte Slcience and Package Spacing and Buffer Thermal
Snee Conductivity on Peak Temperature
DSNF 1.0-1.5 kW Bin decayed to 2038
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Spent Fuel and ) ]
Waste Science and Thermal-Hydrologic Modeling

Technology Argillite Host Rock

B Domain represented by argillite rock with repository at 500 m depth
B Simulation domain: 1000 m x 1120 m by 1000 m depth

B Mesh size: 33,147,324

B Boundary Conditions:

— Top: Constant Temperature (10 °C) and pressure (1 Atm.)
— Bottom: Constant temperature of 35 °C and no fluid flux
— No fluid or heat flux on sides

B Ambient temperature gradient corresponds to 25 °C /km

Material Permeability Porosity (-) Thermal K Heat Capacity
(m?) (W/m/K) (J/kg/K)
Argillite 1x10-1° 0.2 1.7 830.
DRz 1 x 1016 0.2 1.7 830.
Buffer 1x10-1° 0.35 0.6/0.85 830.
Waste Package 1 x 10-20 0.47 46.0 493.
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Spent Fuel and

Waste Scienceand  Clay/Shale Panel Concept Layout

Technology

Symmetry b. c.
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Spent Fuel and

Waste Science and  Modeled Domain Layout
Technology
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Spent Fuel and

Waste Science and Details of Domain Layout
Technology
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Spent Fuel and

Waste Science and Meshing of Boreholes
Technology
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Spent Fuel and
Waste Science and
Technology

Thermal-Hydrologic Model:
Preliminary Results — Temperature
History for Disposal of SRS Waste

SRS, T
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Spent Fuel and Thermal-Hydrologic Model: Preliminary
Waste Science and  Results — Fluid Velocity History for
Technology Disposal of SRS Waste

SRS, Tim

Liquid Y-Velocity (m_per_y)
E 1.2292-03

0.00083282
£0.00043675
E4.06869-5

-3.554e-04
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Spent Fuel and

Waste Science and Future Work
Technology

Complete thermal-only and thermal hydrology modeling
Thermal hydrology modeling with two phase flow
Sensitivity study on the role of DRZ

Thermal hydrology modeling with buffer and without buffer
Thermal hydrology modeling to study use of overpack

Grid resolution
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Spent Fuel and

Waste Science and References
Technology
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