SAND2018- 5595PE

Spent Fuel and Waste Science and Technology

‘osscuts and Integration in tk
Workscope

Ed Matteo
SNL

SFWST Annual Working Group Meeting
Las Vegas, Nevada
May 22-24, 2018

a | mission laboratory managed and operated by National Technology and Engineering Solutic
onal Inc. for the U.S. Department of Energy’s National Nuclear Security Administration unc
SAND2018-xxxc




Spent Fuel and

Waste Science Overview of Activities, 1/2

and Technology

EBS R&D

H LANL

— EBS Interfaces (integrates with Argillite)
H LBNL

— THMC modeling of EBS/host interactions

— Reduced-order THMC process models for GDSA
B PNNL (new with FY18 addt’l funding)

— Micro-electrochemical testing capability

— Integrate with ANL and LLNL and other corrosion research
B SNL

— Multi-phase flow in the EBS, buffer re-saturation

— Benchmarking

— Waste package failure

— lllitization (integrates with Crystalline)

— Criticality (integrates with Crystalline)
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Spent Fuel and

Waste Science Overview of Activities, 2/2
and Technology

EBS International
B LANL
— FEBEX sample characterization
B LBNL
— FEBEX-DP and HotBent , modeling and characteritization
B PNNL
— Spent fuel degradation (DISCO)
B SNL
— FEBEX, EBS Task Force
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spentFueland — Intagration with GDSA/PA and/or the

Waste Science

and Technology Safety Case, 1/3

EBS R&D

H LANL
— EBS Interfaces (integrates with
Argillite) (SAL=3)
H LBNL

— THMC modeling of EBS/host
interactions (SAL=4)

— Reduced-order THMC process
models for GDSA (SAL = 4)

B PNNL

— Micro-electrochemical testing
capability

— Integrate with ANL and LLNL and
other corrosion research

May 23, 2018

4.2 Post-closure Safety Assessment

a.FEPs analysis/screening

b.Scenario construction/screening

c. PA model/software validation

d.Barrier/safety functionanalyses and subsystem
analyses

e.PA Model Analyses/Results

f. Uncertainty characterizationand analysis

_g.Sensitivity analyses

3.3.1 Waste &
Engineered Barriers
Technical Basis

a. Inventory characterization

b. WF/WP technical basis

c. Buffer/backfill technical
basis

d. Shafts/seals technical basis

e. UQ (aleatory, epistemic)
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spentFueland — Intagration with GDSA/PA and/or the

Waste Science

and Technology Safety Case, 2/3

EBS R&D (cont.)

H SNL

— Multi-phase flow in the EBS, buffer re-
saturation (SAL = 5)

— Benchmarking (SAL = 3)

— Waste package failure (SAL =4 or 5)

— lllitization (integrates with Crystalline)
(SAL = 3)

— Criticality (integrates with Crystalline)

3.3.1 Waste &
Engineered Barriers
Technical Basis

a. Inventory characterization

b. WF/WP technical basis

c. Buffer/backfill technical
basis

d. Shafts/seals technical basis

e. UQ (aleatory, epistemic)

4.2 Post-closure Safety Assessment

a.FEPs analysis/screening

b.Scenario construction/screening

c. PA model/software validation

d.Barrier/safety functionanalyses and subsystem
analyses

e.PA Model Analyses/Results

f. Uncertainty characterizationand analysis

g.Sensitivity analyses
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3.2 Pre-closure

Basis

a. Repository design & layout

b. Waste package design

c. Construction requirements
& schedule

d. Operations & surface
facility

e. Waste acceptance criteria

f. Impact of pre-closure
activities on post-closure




spentFueland — Intagration with GDSA/PA and/or the

Waste Science

and Technology Safety Case, 3/3

EBS International

H LANL
— FEBEX sample characterization 4.3 Confidence Enhancement
a.R&D prioritization
u LBNL b.ﬁgtf%ll/anthmpo eévic analtog#es
- . arge-scale demonstrations
~ FEBEX-DP and HotBent , modeling d Monitoring and performance
and characteritization confirmation ,
e.International collaboration & peer
B PNNL review
f. Verification, validation, transparency
— Spent fuel degradation (D|SCQ) g.Qualitative and robustness arguments
B SNL
— FEBEX, EBS Task Force
4.2 Post-closure Safety Assessment E 3.3.1 Wgthe &
a.FEPs analysis/screening n%m’e"e{'e [ Ban:aers
b.Scenario construction/screening e a!f's '
c. PA model/software validation a. Inventory characterization
d.Barrier/safety functionanalyses and subsystem b. WF/WF technical basis
analyses c. Buffer/backfill technical
e.PA Model Analyses/Results basis _ :
f. Uncertainty characterizationand analysis d. Shafts/seals technical basis
_g.SensitivityanaIyses e. UQ (aleatory, epistemic)
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Spent Fuel and
Waste Science

and Technology

Relationship to 2012 UFD Roadmap and

R&D Priority Ratings
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cpentfueland - Relationship to 2012 UFD Roadmap

Waste Science

and Technology and R&D Priority Ratings

1.2.03.01 - Seismic Activity Impacts EBS and/or EBS Components - 4.94
2.1.09.13 - Radionuclide Speciation and Solubility in EBS
- In Waste Form

- In Waste Package 4.86
- In Backfill

-In Tunnel -

2.1.03.02 - General Corrosion of Waste Packages - 4.34
2.1.03.03 - Stress Corrosion Cracking (SCC) of Waste Packages - 4.34
2.1.03.04 - Localized Corrosion of Waste Packages - 4.34
2.1.03.05 - Hydride Cracking of Waste Packages - 4.34

2.1.02.01 - SNF (Commercial, DOE) Degradation
- Alteration / Phase Separation

- Dissolution / Leaching sl
- Radionuclide Release -

2.2.07.01 - Mechanical Effects on Host Rock - Salt 3.83
2.2.07.01 - Mechanical Effects on Host Rock - Clay/Shale 3.83
2.2.02.01 - Stratigraphy and Properties of Host Rock - Granite/Crystalline 3.74
2.2.02.01 - Stratigraphy and Properties of Host Rock - Deep Boreholes 3.74
2.2.02.01 - Stratigraphy and Properties of Host Rock - Salt 3.74
2.2.02.01 - Stratigraphy and Properties of Host Rock - Clay/Shale 3.74

Used Fuel Disposition Campaign Disposal Research and Development Roadmap
FCRD-USED-2011-000065 Rev. 1
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spentFueland  Ralationship to 2012 UFD Roadmap and

Waste Science

and Technology R&D Priority Ratings

Overall

UFD FEP ID No., Title, and Media Priority
Score
2.2.11.04 - Thermal Effects on Chemistry and Microbial Activity in Geosphere - Deep Boreholes 3.55
2.2.11.04 - Thermal Effects on Chemistry and Microbial Activity in Geosphere - Clay/Shale 3.55
2.1.04.01 - Evolution and Degradation of Backfill/buffer - 3.50
2.1.05.01 - Degradation of Seals - 3.50
2.2.11.06 - Thermal-Mechanical Effects on Geosphere - Deep Boreholes 3.40
2.2.11.06 - Thermal-Mechanical Effects on Geosphere - Clay/Shale 3.40
2.2.11.07 - Thermal-Chemical Alteration of Geosphere - Deep Boreholes 3.40
2.2.11.07 - Thermal-Chemical Alteration of Geosphere - Clay/Shale 3.40
2.1.07.03 - Mechanical Effects of Backfill - 3.29
2.2.09.59 - Colloidal Transport in Host Rock - Granite/Crystalline 3.29
2.2.09.59 - Colloidal Transport in Host Rock - Clay/Shale 3.29

May 23, 2018 Title



Spent Fuel and
Waste Science
and Technology

Relationship to 2012 UFD Roadmap and

R&D Priority Ratings

May 23, 2018

2.1.09.51 - Advection of Dissolved Radionuclides in EBS
- In Waste Form

- In Waste Package 3.06
- In Backfill

- In Tunnel -

2.1.09.52 - Diffusion of Dissolved Radionuclides in EBS

- In Waste Form

- In Waste Package 3.06
- In Backfill

-In Tunnel -

2.1.09.53 - Sorption of Dissolved Radionuclides in EBS

- In Waste Form

- In Waste Package 3.06
- In Backfill

- In Tunnel -

2.1.07.04 - Mechanical Impact on Backfill - 2.94
2.2.08.07 - Mineralogic Dehydration - Granite/Crystalline 2.82
2.2.08.07 - Mineralogic Dehydration - Deep Boreholes 2.82
2.2.08.07 - Mineralogic Dehydration - Clay/Shale 2.82
2.1.08.04 - Flow Through Seals - 2.80
2.1.09.07 - Chemical Interaction of Water with Liner / Rock Reinforcement and Cementitious

Materials in EBS

- In Backfill 450
- In Tunnels -

2.1.07.05 - Mechanical Impact on Waste Packages - 2.76
2.1.08.03 - Flow in Backfill - 2.76
2.1.09.02 - Chemical Characteristics of Water in Waste Packages - 2.76
2.1.07.02 - - Drift Collapse 270
- Drift deformation (EDZ) - ’
2.1.09.01 - Chemistry of Water Flowing into the Repository - 2.64
2.1.06.01 - Degradation of Liner / Rock Reinforcement Materials in EBS - 2.62
2.1.09.09 - Chemical Effects at EBS Component Interfaces - 2.61
2.1.11.01 - Heat Generation in EBS - 2.59

Title
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Spent Fuel and
Waste Science
and Technology

Future R&D & Integration Timeframe

W 72?7?77
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Title
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Spent Fuel and
Waste Science
and Technology

Questions?
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Spent Fuel and
Waste Science
and Technology

Back-Up Slides
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