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Reasons for Study 


• 	 Several CRWMS repository thermal management 
strategies for assuring licensability have been 
independently proposed 

• 	 Implementation of any of these strategies will impact 
design and operational functions of each of the other 
components of the CRWMS, particularly near-term 
decisions needed by MRS and transportation design 

• 	 Selection of a thermal management strategy must reflect 
the evaluation of these system impacts, as well as the 
MGDS issues of performance assessment and licensability 
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Study Objectives 


• Identify feasible system scenarios (all events 
through pre-closure), which can support the thermal 
management strategy 

• Analyze the system level impacts of the proposed 
range of thermal management strategies 

• Identify additional program-critical milestones, which 
may be impacted by selection of a thermal 
management strategy 

• Provide design basis information and trade-offs for 
CRWMS requirements generation and design 
activities 
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Overall Study Approach 


Study to be conducted in two phases 

Phase I: SCENARIO FEASIBILITY ASSESSMENT (FY 92) 

° Review prior work; identify impacted program decisions 

• 	 Establish thermal management strategies 

• 	 Define analysis methodology and system scenario 
feasibility screening criteria 

• 	 Generate candidate system scenarios, including MGDS 
emplacement 

• 	 Identify major system impacts 

• 	 Evaluate individual scenario feasibilities 

• 	 Present options to decision-makers 
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Overall Study Approach 

(CONTINUED) 

Phase I1: IMPACT ANALYSIS (FY 93) 

• 	 Use performance assessment and licensability focus to 
refine thermal strategies 

• 	 Refine system scenarios to support refined thermal 
strategies 

• 	 Assess impacts on site characterization requirements 

• 	 Establish evaluation criteria and measures of effectiveness 
(MOEs) 

• 	 Propose alternative strategy/scenario options reflecting 
refined evaluations, including risk 
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Phase I Study Approach 


• 	 Establish four thermal-management strategies 
(expected to be physically achievable): 

-	 Long-term hot (above boiling for at least 10,000 years) 
- Intermediate-term hot (above boiling for at least 


1,000 years) 

- Similar to SCP (57 kW/acre, 30 year average SF age) 
-	 Cold (below boiling throughout the repository) 

• 	 Define analysis methodology and scenario feasibility 
screening criteria 

- Emplacement parameters (Areal Power Density, etc.) 
which support thermal strategies 

-	 Emplacement operations concepts supported by 

analogous existing technology 


- Waste acceptance consistent with available SF 
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Phase I Study Approach. 

(CONTINUED) 

• 	 Generate candidate system scenarios, including the 
following elements: 
-	 Emplacement methodology, sequencing, scheduling, 


movability 

- Waste acceptance strategy 
-	 MRS pass-through vs selective withdrawal from inventory 
- SF blending at MRS or MGDS 
- Extended storage 

• 	 Evaluate system scenarios 
-	 Test feasibility of each generated scenario 
-	 Modify rejected scenarios (as appropriate) 
- Define a set of feasible scenarios 

• 	 Identify and evaluate major impacts on system and 
system components 

• 	 Present results to decision-makers 
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Phase I Analysis Approach 
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Communication Among 

Principal Study Participants 
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Potential Major System Issues 


• 	 Potential SF selection according to fuel characteristics, 
rather than to allocation rights 

• 	 P o t e n t i a l  M R S  r e q u i r e m e n t s  
-	 Fuel blending (according to age and burnup) 
-	 Selective withdrawal from long- or short-term inventory 
-	 Consolidation 
-	 Extended storage duration (for cold strategy and, 


possibly, for long-term hot) 

-	 Storage capacity 
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Potential Major System Issues 
(CONTINUED) 

• 	 Potential MGDS requirements 
-	 Emplacement sequence and/or relocation 
-	 Lag storage to accommodate blending and/or 

selective emplacement 
-	 Spacing requirements 
- Climate control (e.g. ventilation) 
- Roof stability 
- Retrievability 

• 	 Other potential system impact issues 
- Disposition of retrieved waste (if necessary) 
- Use of dual-purpose and/or universal casks 
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Phase I 

Assumptions for Initial Scenario Generation 


• Schedule/capacity bases to hold throughout the study 

- One repository, which will store 63,000 MTU SF 
- Repository to store HLW in the equivalent of 7,000 MTU 
- First acceptance of SF at MRS in 1998 

• Initial cons t ra in ts  on M R S  
- 10,000/15,000 inventory constraint 
- 40 years licensed period 
- No processing 

• Most frequently used prior assumptions for the MGDS 
(which would use previous study data) 
- All waste packaging at MGDS 
- SCP-type waste package with borehole emplacement 
- First emplacement in 2010 
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Phase I Variations on Initial Assumptions 


• 	 MGDS var ia t ions 
-	 Drift emplacement 
-	 Robust waste package 
-	 Emplacement sequence and/or relocation 

• 	 M R S  c o n s t r a i n t  r e l a x a t i o n s  

-	 Expanded inventory 
-	 Extended period of operation 
-	 Selective withdrawal of SF from inventory (storage) 

• 	 Waste acceptance var ia t ions 
-	 Levelized acceptance 
-	 Priority for reactors requiring new dry storage 


(capital investment) 

-	 Youngest fuel over N yrs age (N > 5) 
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Phase I Study Output 

• A set of system scenarios consistent with 
- Initial feasibility requirements 
-	 Thermal management strategies 

• 	 Provide interim impact data to support host siting 
negotiations 

• Information to support program requirements, 
design activities, and other needs 
- MRS system specification 
-	 Transportation cask procurements 
-	 Licensing 

Plan for Phase II of the study 
-	 Reviewed by all program participants 
-	 Scheduled to meet specific program milestones for 

MRS and MGDS 

• 	 Inputs for Phase II of the study 
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Phase II Study Approach 


• 	 Use performance assessment and licensability focus 
to refine thermal strategies 
-	 Incorporate new performance assessment and licensing 

studies 
- Refine relation between emplacement parameters and 

hydro/thermal/mech behavior 

• Refine MGDS scenarios to support refined 
emplacement parameters 
- Waste package 
-	 Operations (excavation and emplacement) 

• 	 Refine waste movement scenarios to support the 
refined emplacement parameters and MGDS scenarios 

• Assess impacts on site characterization requirements 
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Phase II Study Approach 
(CONTINUED) 

• 	 Establish total system evaluation criteria and 
measures of effectiveness 
-	 Total system costs 
-	 Operational complexi ty 
-	 Schedule (and duration of aboveground storage) 

• 	 Incorporate measures of external impacts 
-	 Public acceptance 
-	 Health and safety 

• 	 Propose alternative strategy/scenario options 
reflecting refined evaluations, including risk 
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Final Study Output: Phase II 


• 	 Preferred implementation scenario for each thermal 
management strategy 

• 	 Comparison of thermal management strategies, taking 
into considerat ion 
-	 Health and safety 
-	 Public acceptance 
-	 Cost 
-	 Schedule 
- Licensability 
- Site suitability 
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Final Study Output: Phase II 
(CONTINUED) 

• 	 Inputs tO program requirements and design activities 
-	 System steady-state throughput rates 
- Annual SF receipt rates to MRS 
- Annual SF shipping rates from MRS 
- Annual SF receipt rates at MGDS 
-	 Annual HLW receipt rates at MGDS 

• 	 Proposed alternatives to program decision-makers, 
with supporting evaluations, 
-	 Identifying remaining unknowns and their ranges of 

uncertainty 
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