
ENG.20071102.0019 

   

BSC 
Study Cover Sheet QA: N/A 

   

YUCCA MOUNTAIN PROJECT 

Preliminary Wet Handling Facility Throughput 

Informal Study 

Study 

Page 1 of 72 

DOE Contract No.: 
DE-AC28-01RW12101 

003 10/31/2007 Reason for Revision: Issued to support LA. 
This revision includes HI-STAR DPCs and 
standardized process times. New Gantt chart 
and model are included to capture changes. 
Changed operating process to accommodate 
design and operational changes for STCs and 
aging overpacks. 

J. Monroe- 
Rammsy 

/ _ . 0/ 
i0 31 

R. Silva 

#( 
.40,..4..... • 

/0/3//07 

D. Tooker 

3NTAIA._ 

10 /31107 

D. Rhodes 

'. 0. 

fa-11-°1  

002 03/27/07 Reason for Revision: Facility process has been 
documented in BFD's and facility layout has 
stabilized. 	Better understanding of process 
times and review of times performed by 
operations. New Gantt charts and model have 
been developed to capture changes. The 
document text has been completely rewritten to 
capture these substantive changes, and 
therefore, revision bars have not been used. 

J. Monroe- 
Rammsy 
03/27/07 

R. Silva 
03/27/07 

D. Tooker 
03/27/07 

D. Rhodes 
03/27/07 

001 05/31/06 Reason 	for 	Revision: All 	throughput 
calculations in Rev 000 used fuel assembly 
capacity for PWR DPC as 32 and BWR DPC as 
68. However, Assumption 3.2.3 for Rev 000 
had fuel assembly capacities listed as 24 and 
44 for PWR DPC and BWR DPC respectively. 
The error has been corrected in this revision 
and does not affect any results in the study or 
attachment. 

A. 
Achudume 
05/30/06 

D. Rhodes 
05/30/06 

N/A T. Mulkey 
05/31/06 

000 05/04/06 Initial Issue Anthony 
Achudume 
05/03/06 

David 
Rhodes 
05/03/06 

N/A Thomas 
Mulkey 

05/04/06 

Rev. Date Reason for Revision 
By 

Print Name 
and•Sign 

EGS/Lead 

Print Name 
and Sign 

PE/RM 

Print Name 
and Sign 

DEM 

Print Name 
and Sign 

Document No.: 

050-30R-MGRO-00300-000 
Rev.: 

003 



Preliminary Wet Handling Facility Throughput Study 

INTENTIONALLY LEFT BLANK 

050-30R-MGRO-00300-000-003 
	

2 	 October 2007 



Preliminary Wet Handling Facility Throughput Study 

CONTENTS 
Page 

1.0 INTRODUCTION 	 9 
1.1 PURPOSE AND OBJECTIVES 	 10 
1.2 SCOPE 	 10 

2.0 RESULTS AND CONCLUSIONS 	 10 
2.1 	RESULTS 	 10 
2.2 CONCLUSIONS 	 11 
2.3 RECOMMENDATIONS FOR FUTURE WORK 	 11 

2.3.1. Recommendations for Throughput Model Improvement 	 12 
2.3.2. 	Recommendations for Wet Handling Facility Improvement 	 13 

3.0 STUDY BASES 	 13 
3.1 	CRITERIA 	 13 
3.2 ASSUMPTIONS 	 14 
3.3 METHODOLOGY 	 28 
3.4 USE OF COMPUTER SOFTWARE 	 28 

4.0 DESCRIPTION OF ALTERNATIVES CONSIDERED 	 29 
4.1 WASTE STREAM CASES 	 29 

4.1.1 	Case 1 and 2 — 2002 Waste Stream Case 	 30 
4.1.2. Case 3 — PWR/BWR Split for DPC 	 30 
4.1.3. Case 4 — Arbitrary PWR/BWR Split for DPC 	 30 
4.1.4. Case 5 — PWR/BWR Split of Truck Transportation Casks 	 30 
4.1.5. Case 6 — Arbitrary PWR/BWR Split of Truck Transportation Casks 	 31 
4.1.6. 	Cases 7 through 9 — Truck and DPC Sensitivity Studies 	 31 
4.1.7. 	Cases 9 through 12 — Small, Medium, and Large Bare Fuel Rail Casks 	31 

4.2 OPERATIONS CONCEPT 	 31 

5.0 EVALUATION OF ALTERNATIVES 	 35 
5.1 THROUGHPUT RESULTS 	 36 
5.2 RESOURCE UTILIZATION AND OPTIMIZATION 	 37 

5.2.1. 	Preparation Station Review 	 38 
5.2.2. 	Crane Utilization Review 	 39 
5.2.3. 	Bare-Fuel Rail Cask Review 	 39 

6.0 SOURCES (REFERENCES AND BIBLIOGRAPHY) 	 41 
6.1 PROJECT PROCEDURES/DIRECTIVES 	 41 
6.2 	DESIGN INPUTS 	 41 
6.3 DESIGN CONSTRAINTS  • 	 44 
6.4 DESIGN OUTPUTS 	 44 

7.0 APPENDICES 	 44 

APPENDIX A - WHF SUMMARY GANTT CHART 	 45 

APPENDIX B - HOLTEC INTERNATIONAL EMAIL 	 65 

TM 
ATTACHMENT I - SIMCAD MODEL, GANTT CHARTS, RESULT FILES, AND 

FLOWCHARTS 	 69 
1.1 	LISTING OF ELECTRONIC FILES CONTAINED ON COMPACT DISK 	 71 

050-30R-MGRO-00300-000-003 
	

3 
	

October 2007 



Preliminary Wet Handling Facility Throughput Study 

INTENTIONALLY LEFT BLANK 

050-30R-MGRO-00300-000-003 
	

4 	 October 2007 



Preliminary Wet Handling Facility Throughput Study 

TABLES 

Page 
1. Summary of Throughput Model Results 	  11 
2. DPC Transportation Cask Information 	  18 
3. Waste Streams Cases by Transportation Cask Type 	  29 
4. Throughput in Terms of TADs Produced 	  36 
5. Throughput in Terms of MTHM for Commercial SNF 	  37 
6. Throughput in Terms of Transportation Casks Processed 	  37 
7. Percent Utilization of Primary Equipment 	  38 

FIGURES 

Page 
1. Typical Yoke Change Out 	 26 
2. Summary WHF Process Flow 	 33 

050-30R-MGRO-00300-000-003 
	

5 
	

October 2007 



Preliminary Wet Handling Facility Throughput Study 

INTENTIONALLY LEFT BLANK 

050-30R-MGRO-00300-000-003 	 6 	 October 2007 



Preliminary Wet Handling Facility Throughput Study 

ACRONYMS 

BFD 	block flow diagram 
BOD 	Basis of Design for the TAD Canister-Based Repository Design Concept 

BWR 	boiling water reactor 

CRCF 	Canister Receipt and Closure Facility 

CSNF 	commercial spent nuclear fuel 

CTM 	canister transfer machine 

DOE 	U.S. Department of Energy 

DPC 	dual-purpose canister 

GA 	General Atomics 

HLW 	high-level (radioactive) waste 

MTHM 	metric tons of heavy metals 

PWR 	pressurized water reactor 

SFTM 	spent fuel transfer machine 

SNF 	spent nuclear fuel 

STC 	shielded transfer cask 

TAD 	transport, aging and disposal canister 

TC 	transportation cask 

WHF 	Wet Handling Facility 

050-30R-MGRO-00300-000-003 
	

7 
	

October 2007 



Preliminary Wet Handling Facility Throughput Study 

INTENTIONALLY LEFT BLANK 

050-30R-MGRO-00300-000-003 
	

8 	 October 2007 



Preliminary Wet Handling Facility Throughput Study 

1.0 INTRODUCTION 

This study describes the development of a preliminary throughput estimate for the Wet Handling 
Facility (WHF). This study estimates the throughput for the WHF License Application design as 
of September 2007. This design freeze allowed for the development of the throughput study 
without having to accommodate for minor updates to the facility design and documentation 
leading up to the License Application. The preliminary throughput estimate was generated based 
on the WHF Block Flow Diagrams' (BFDs) and general arrangement drawings 2 . 

As analyzed, the WHF is configured to receive, handle, and repackage bare commercial spent 
nuclear fuel (CSNF), where each fuel assembly will be handled directly and loaded into a 
transport, aging and disposal canister (TAD). Truck-based transportation casks containing bare 
CSNF and rail-based transportation casks containing dual-purpose canisters (DPCs) are the 
primary waste streams allotted for the WHF (Ref. 6.2.3, Section 5.1.1). 

For design flexibility, the WHF will be designed to handle bare CSNF arriving in rail-based 
transportation casks. Rail transportation casks are not considered to be a primary waste stream. 
It is presumed that the utilities that can handle and load the relatively large and heavy rail casks 
have the capability to load TADs; therefore, they do not need to ship CSNF bare but would ship 
CSNF within TADs. Alternative cases were investigated that included three sizes of rail-based 
transportation casks containing bare CSNF, where these alternatives were used to assess the 
sensitivity of the facility to larger capacity bare-fuel transportation casks. 

This preliminary study does not investigate throughput for low-volume waste streams. For 
example, the WHF is able to receive DPCs within aging overpacks that are delivered by a site 
transporter. Horizontal DPCs delivered from the aging facility on a site-based tractor-trailer can 
also be handled within the WHF. Neither of these waste streams are modeled. In addition, off 
normal scenarios involving CSNF which would be processed within the WHF are not specifically 
modeled or analyzed for their impact on throughput. 

A summary of the processes modeled start with the receipt and preparation of the bare CSNF 
transportation cask or the DPC transportation cask. Receipt and preparation activities include 
inspection, venting, sampling, and unbolting the casks. For DPCs, the rail-based transportation 
cask is then transferred to the canister transfer room within the facility where the DPC is loaded 
into a STC for further processing. The DPCs are moved to a DPC cutting station where the outer 
lid (if used) and the inner shield lid welds are machined off. The DPC within the STC is placed 
into the pool and the inner shield lid is removed. The bare-fuel transportation casks are 
transferred directly from the preparation station to the pool for lid removal. Once the lid is 
removed from either the bare-fuel transportation cask or the DPC, the bare CSNF is transferred 
into the in-pool staging racks. (In actuality and outside of this model, the bare CSNF will most 
likely be transferred directly into a new TAD that has been pre-positioned in the pool; therefore, 
this model adds conservatism as discussed in Assumption 3.2.4.) Once the transportation cask 
or DPC is unloaded, the empty transportation cask or empty DPC within the STC is removed from 
the pool, drained, and prepared for export from the facility. A new TAD within an STC is loaded 
into the pool and the fuel from the racks is transferred to the TAD. The now loaded TAD is 
removed from the pool, drained, welded and dried. Once complete, the TAD is transferred to the 
cask unloading room. The TAD is transferred out of the STC and into an aging overpack and 
moved out of the facility to either the Canister Receipt and Closure Facility (CRCF) or to the 
Aging Facility (Ref. 6.2.11). 

Block flow diagrams include Revision 00A of the Level 2 and Draft Revision 00Bb of the Level 3 diagrams (Refs. 6.2.11, 
6.2.12, 6.2.13, 6.2.14, 6.2.15, 6.2.16, 6.2.17, 6.2.18, 6.2.19, 6.2.20, 6.2.21, 6.2.22, 6.2.23, 6.2.24, 6.2.25, 6.2.26, 
6.2.27, and 6.2.28) 

2  Site layout drawing include Revision 000 for the first and second floor and one elevation (Refs. 6.2.6, 6.2.8, 6.2.9 and 
6.2.10) 
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The results of the preliminary throughput estimate are presented in terms of annual transportation 
cask processing capability, TADs produced and exported from the facility (sent to the CRCF or 
alternatively to the Aging Facility), and an estimate of total metric tons of heavy metal (MTHM) 
processed. 

The preliminary results and conclusions presented in this study are based on simplifying 
assumptions (Section 3.2). Through the use of simplifying assumptions, results obtained are 
believed to be representative of the processing capabilities of the WHF. The calculated 
throughput rates do not represent exact or final results. 

	

1.1 	Purpose and Objectives 

The purpose of this Preliminary Wet Handling Facility Throughput Study is to estimate the 
throughput capability of the preliminary WHF design based upon simplifying assumptions. The 
objective of this throughput estimate is to assist in design development and to provide initial 
conformance verification that the facility is capable of meeting the assigned processing rates 
(Criterion 3.1.1). 

This study was developed in accordance with Engineering Studies and is classified as an informal 
study (Ref. 6.1.1, Section 2.2) and is within the scope of the contract as specified in the 
requirements documents (Ref. 6.2.3, Section 2.2.1.2). Per Section 2.1 of the Engineering Studies 
(Ref. 6.1.1) procedure, the results of this informal study are considered preliminary. 

1.2 Scope 

This preliminary throughput estimate only investigates those operations occurring within the 
WHF. Processes outside of the WHF (i.e., rail and truck staging, site transporter delivery and 
export, etc.) may or may not affect the facility throughput capability. To determine WHF 
throughput capability without assessing outside factors, it is assumed that all processes that are 
inputs to or outputs from the facility are available on demand. All WHF process inputs, such as 
loaded transportation casks and new TADs, are assumed to be immediately available when 
required. All model outputs, such as empty casks and loaded TADs, are assumed to be 
immediately removed when made ready (see Assumption 3.2.1). 

2.0 RESULTS AND CONCLUSIONS 

The preliminary results and conclusions presented in this report are based on the simplifying 
assumptions provided in Section 3.2. Through use of the simplifying assumptions, the results 
obtained are believed to be representative of the processing capabilities for the WHF design as of 
September 2007. 

While an operations review was performed, operations activities are not wholly addressed or 
captured in these throughput estimates and may impose increased operational times for each of 
the processes. This poses a significant risk in the estimation of the throughput. Thus, the 
calculated throughput rates do not represent exact or final results. The results should be used as 
preliminary input for design development. Future evaluation should be conducted to ensure the 
validity of the conclusions. 

	

2.1 	Results 

The model results are considered optimistic, and per Assumption 3.2.1, outside factors are not 
represented in the WHF model specifically. While not specifically known, it is anticipated that the 
outside factors will degrade the performance of the WHF. The primary outside factors include 
sequencing the delivery of trucks from truck staging, railcars from rail staging, export of TADs 
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within aging overpacks to either the CRCF or Aging Facilities, delivery of empty TADs, and arrival 
of site transporter from the Receipt Facility and the Aging Facilities. 

Table 1 presents a summary of the throughput model results. For full documentation of 
throughput model results, refer to Section 5.1. 

Table 1. 	Summary of Throughput Model Results 

Model Results 

Scenario TADs Produced a  Transportation Casks" MTHM` 

Truck Only 36 191-192 309-315 
DPC Only 46-47 44-46 410-418 
Mix of Truck and DPC 40-52 61-147 363-464 
Small, Med, Large Rail Bare CSNF 54-74 60-138 461-627 

Notes: 	See Table 4 	See Table 6 
	

See Table 5 

Criterion 3.1.1 requires the WHF to be able to process a combined 307 MTHM per year. The 
results presented in Table 1 show that the WHF meets the throughput requirement for waste 
streams containing truck only, mix of truck (bare-fuel) and DPC transportation casks, and DPC 
only cases. 

In addition to the 307 MTHM per year requirement, a design goal of 40 TADs per year has been 
informally established 3. The results in Table 1 show that the WHF currently does not meet the 
design goal for a waste stream consisting of a truck-only waste stream. 

2.2 Conclusions 

A primary purpose for performing throughput analyses is to understand which processes and 
systems impede the flow of materials through the facility; i.e., which processes are the 
bottlenecks. The results discussed in Section 5.2 showed that no single piece of equipment is 
over utilized; however, a bottle neck exists with the preparation station #1 as discussed in 
Section 5.2.3. The primary impedance to facility throughput is the layout and flow of the objects 
through the facility—specifically through the preparation station #1. This is visually apparent by 
reviewing Figure 2 as discussed in the concept of operations in Section 4.2. 

Discussed in Section 5.2.1, the secondary impedance to facility throughput is the overhead 
cranes, which are the primary conveyance through the WHF. To avoid interference between the 
cranes or spent fuel transfer machine (SFTM), only one crane or SFTM is allowed to operate at a 
time within a particular zone. No two loaded cranes or SFTM can occupy the same zone or pass 
through a zone as another loaded crane. Simply, one crane has to wait for the other to complete 
its job prior to operating. This inability to move across zones and pass-by each other restricts the 
crane movements and utilization. 

2.3 Recommendations for Future Work 

The following are recommendations to improve the WHF layout and design (Section 2.3.2), as 
well as recommendations to improve the fidelity of the model and the veracity of the results 
(Section 2.3.1). 

3  A BWR TAD contains 44 fuel assemblies. At 0.174 MTHM per assembly (Assumption 3.2.10) for forty BWR TADs 
equates to approximately 306 MTHM. A PWR TAD contains 21 fuel assemblies. At 0.433 MTHM per assembly 
(Assumption 3.2.10) for forty PWR TADs equate to approximately 364 MTHM. 
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2.3.1. Recommendations for Throughput Model Improvement 

As the design progresses, re-evaluation of the throughput will be required. Changes to the facility 
layout and operations are inevitable in this preliminary design phase and will need to be captured 
in future versions of the throughput model. 

For the development of the throughput estimate, the Gantt charts form the basis of the throughput 
model. Parallel operations within the WHF were captured in the Gantt charts at the third-level of 
the BFDs. However, the Gantt charts break down each level-three BFD step into numerous 
individual process steps at the forth-level. Parallel activities are captured at this level but only 
under the third-level operation. Parallel activities at the forth-level do not span across level-three 
BFD process steps. By performing future detailed analysis of each operational step, parallel 
activities at the fourth-level that span across the level-three BFD operations could be discovered 
and incorporated in future versions of the Gantt charts and subsequent throughput models. While 
parallel activities at the forth-level will likely have only minor effects on the individual level-three 
BFD times, the aggregate sum of the small improvements to the process should improve the 
overall throughput results. 

While operations reviewed the WHF Gantt charts, specific and detailed feedback was not 
received. General, high-level comments were incorporated; however, specific details pertaining 
to actual process and process times were not fed back for incorporation. The next revision of the 
throughput evaluation should incorporate specific, detailed operations input, which may impose 
increased operational times for each of the processes. This imposes risk in the throughput 
estimation. 

To help balance and mitigate risks from operations inputs, future literature searches will continue 
to be performed to try to further discover published operational times from actual fuel handling 
operations. The use of these analogs will help establish credibility for the assumed process times 
captured in the Gantt charts. 

Capabilities of the preliminary WHF throughput model can be further utilized or enhanced in the 
following areas to provide additional information as needed: 

Waste Stream Variations 
• Perform longer model runs (accounting for backlog) 

• Transportation effects (truck, rail, site transporter, and STC variations) 

Facility Optimization 

• Process sequence variation 

• Bottleneck identification 

Development of Operational Data 

• Better equipment utilization data (e.g., crane, welding equipment, SFTM, canister transfer 
machine, etc.) 

• Cumulative process timing to support worker dose rate determinations 	• 

• Capture of detailed operations activities and their effects on process times 

Model Fidelity 

• Better process differentiation between transportation cask type and the related 
transportation cask operations, as well as, STC and site transporter operations 

• Better process modeling of the horizontal DPCs, such as the MP-187/197 transportation 
casks (Refs. 6.2.39 and 6.2.40) 
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• Welding operational differences for pressurized water reactor (PWR) and boiling water 
reactor (BWR) TADs 

• Identification of cask cooling requirements, process times, and frequency of occurrence 
(Assumption 3.2.30). 

2.3.2. Recommendations for Wet Handling Facility Improvement 

Discussed in Section 5.2, the use of preparation station #1 has been shown to be the facility 
bottleneck. The flow of objects through the facility and the location of the preparation, DPC 
cutting, and welding stations needs to be reevaluated and could potential improve the facility 
throughput. The circular flow of TADs through the facility is disrupted by the facility layout and by 
the requirement to export all TADs within an aging overpack. The reevaluation of material flow 
through facility should include the primary cranes as they are the main conveyance of objects 
through the facility and have a direct impact on the overall facility throughput. 

3.0 STUDY BASES 

3.1 	Criteria 

3.1.1 The WHF shall be designed to be capable of receiving 230 MTHM per year of bare CSNF from 
legal weight trucks, over-weight trucks and rail based bare fuel casks, as well as, 77 MTHM per 
year of CSNF in DPCs by rail. In the event that the DOE determines that rail access to the 
repository site will be unavailable to support system operating conditions and receipt rates, the 
previous acceptance rates will not apply and will, instead, be based on the availability of truck 
transportation capability (Ref. 6.2.3, Section 5.2.1.2) 

3.1.2 The WHF shall be designed to receive the following transportation cask designs (non-exclusively) 
(Ref. 6.2.3, Section 5.2.1.1.4): 

• GA-4 	 • MP-197 

• GA-9 	 • HI-STAR 100 

• NAC-LWT 	 • TranStor TS-125 
• NAC-STC 	 • TN-68 TSC 
• NAC-UMS 	 • TAD Transportation Cask 

• MP-187 

3.1.3 The capacity of the TAD canister shall be either 21 pressurized water reactor (PWR) spent fuel 
assemblies or 44 boiling water reactor (BWR) spent fuel assemblies (Ref. 6.2.3, 
Section 33.2.2.3). 

3.1.4 The TAD canister shall be designed to facilitate helium leak testing of closure features (Ref. 6.2.3, 
Section 33.2.2.36-b). 

3.1.5 Closure welds shall be used for TAD canister containment in accordance with standard nuclear 
industry practice (Ref. 6.2.3, Section 33.2.2.36-a). 

3.1.6 In accordance with industry standards and regulatory guidance, the TAD canister shall be 
designed to facilitate the following (Ref. 6.2.3, Section 33.2.2.39): 

1. Draining and vacuum drying to remove water vapor and oxidizing material. 

2. Filling with helium to atmospheric pressure or greater as required to meet leak test 
procedural requirements. 
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3. Sampling of the gas space to verify helium purity. 

4. Limiting maximum allowable oxidizing gas concentration within the loaded and sealed TAD 
canister to 0.20 percent of the free volume in the TAD canister at atmospheric pressure. 

3.1.7 The loaded aging overpack shall be designed to be moved to the aging pad via site transporter 
using a pair of lift beams (e.g., forklift) (Ref. 6.2.3, Section 33.2.4.24). 

3.1.8 The WHF shall provide for the removal or retraction of personnel barriers from around the cask 
while in the preparation areas (Ref. 6.2.3, Section 5.2.2.3.10). 

3.2 Assumptions 

The preliminary results and conclusions presented in this study are based on the following 
simplifying assumptions. Through the use of these simplifying assumptions, results obtained are 
believed to be representative of the processing capabilities of the WHF. The process times and 
detailed operations are based upon knowledge of the process, basic understanding of process 
times and understanding of analog processes. Several of the following assumptions are 
justifications for process times and were reviewed by operations. Some processes within the 
WHF were undetermined and engineering judgment could not be generally applied. These 
processes need further analysis to establish reasonable process times. While not inclusive to all 
processes, those processes requiring further investigation are captured within these assumptions 
and include the basis for the particular process time. 

3.2.1 Assumption: On demand delivery conditions were used in the throughput model. All inputs, 
such as loaded transportation casks and new TADs, were available when required. All outputs, 
such as empty transportation casks, empty DPCs, and loaded TADs, were removed when ready. 

Rationale: The scope of this informal engineering study was limited to the WHF. Processes 
outside of the WHF (e.g., rail and truck staging, STC movement, aging, remediation activities, 
etc.) may or may not affect the facility throughput capability. To determine WHF throughput 
capability without outside factors, it was assumed that all processes that were inputs to or outputs 
from the facility were available on demand. Therefore, for the scope of WHF only, this 
assumption is suitable for use in this preliminary engineering study. 

Used in: This assumption was used in the development of the throughput model (Attachment I), 
in the WHF Gantt chart (Appendix A), and is discussed in Section 5.2. 

3.2.2 Assumption: To estimate the annual throughput capability of the WHF, all calculations were 
performed using steady state conditions. Ramp-up and ramp-down times, as well as facility 
startup activities, were not included. 

Rationale: Facility operational capability will ultimately be affected by startup activities. 
However, for study simplification, ramp-up and ramp-down times have not been established and, 
therefore, were not incorporated. 

In addition, facility operational capability is characterized as representing some significant 
maturity of operations that may not be realized at startup. During initial operations, minor 
modifications may be made to the facility and/or procedures that do not affect the safety basis of 
the facility but may increase productivity and subsequent throughput. This assumption is suitable 
for use in this preliminary engineering study. .  

Used in: This assumption was used in the development of the throughput model (Attachment I), 
in the WHF Gantt chart (Appendix A), and is discussed in Section 5.2. 
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3.2.3 Assumption: For the purposes of this preliminary throughput study,' facility availability was 
assumed to be 75 percent. The 25 percent non-availability was used to account for routine 
maintenance and equipment failures, off-normal operations, and recovery time. 

Rationale: The facility was assumed to be available to operate 24 hours a day, 7 days a week. 
For this version of the throughput study, 75 percent facility availability was assumed. This is 
equivalent to three months down time per year which could consist of one month planned outage 
and two months for unplanned outages. 

In addition, this throughput study did not simulate failure rates of equipment. Failure modes and 
effect analyses, subsequent failure rates, and mean time to repair data were assumed to be 
accounted for in the 25 percent unavailability factor. 

As the design progresses and better definition is available for specific equipment types, failure 
rates and recovery times, system redundancy features, operating procedures, and waste 
processing requirements, the facility and equipment availability will be reviewed and better 
quantified. Therefore, this assumption is suitable for use in this preliminary engineering study. 

Used in: This assumption was used in the development of the throughput model (Attachment I), 
and in the WHF Gantt chart (Appendix A). 

3.2.4 Assumption: All CSNF assemblies are transferred from the transportation cask or DPC to the 
in-pool racks prior to being placed into a TAD. 

Rationale: To reduce in-pool residence time for the TADs and to implement software routines 
and subsequent logic for the throughput model, an operational philosophy was assumed for the 
WHF where the facility will receive any type of awaiting transportation cask, regardless of the 
transportation contents or type, and process that cask type. This is independent of the TAD type 
within the pool (if any). All fuel from the arriving transportation cask or DPC is conservatively 
assumed to be transferred to the in-pool storage racks rather than directly to an awaiting TAD. 
This portion of the model is considered a "Push" model, as the transportation casks are pushed 
into the facility regardless of type. 

Alternatively, the in-pool racks operate on a "Pull" model. That is, the model requests a TAD type 
(PWR or BWR) based on the rack contents, and not on the incoming waste stream. The logic for 
requesting a TAD type is based on the quantity of fuel assemblies in either the PWR rack or the 
BWR rack. The model uses the fuel rack contents to calculate the integer number of TADs that 
could be created from the two fuel types. 

For example, if the model has recently processed two PWR DPCs, one BWR DPC, and three 
BWR truck casks, then the PWR racks would contain 64 PWR (32x2) fuel assemblies and 
95 BWR (68 + 3x9) fuel assemblies. Based on the rack contents, the logic would request a PWR 
TAD. While there are more BWR fuel assemblies in the rack, there is only enough to create two 
BWR TADS. Alternatively for this example, there are 68 PWR fuel assemblies, which is enough 
to create three PWR TADS. Since the fuel racks contain more PWR TADs than BWR TADS, the 
model requests or "pulls" a PWR TAD for the next loading operation. The purpose for this logic-
methodology is two-fold. 

First, this methodology reduces in-pool residence time of TADs. It is advantageous to reduce the 
in-pool residence time to minimize contamination of the external TAD. Prior to loading into the 
pool, borated water is put into the annular space between a TAD and the STC. A rubber gasket 
or seal is then inserted in the annulus. This helps prevent any in-pool contaminants that have not 
been filtered out of the pool water from coming in contact with the TAD exterior. The sides of the 
TAD are not accessible for washdown or further decontamination. The longer the TAD resides in 
the pool, the greater the chance that possibly contaminated pool water will infiltrate the rubber 
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gasket and mix with the clean borated water within the annulus. This methodology places a 
STC/TAD into the pool only if there is enough fuel in the racks to completely load the TAD. 
Alternately, if the TAD were placed in the pool before a truck cask were delivered, then the TAD 
would reside in the pool for several truck deliveries before being completely loaded,.spanning 
multiple days. Placing the TAD into the pool only when there is adequate fuel for immediate fuel 
transfer expedites the TAD loading and subsequent removal from the pool. 

Second, this logic-methodology prevents the facility from becoming "locked-up". The software 
must follow specific "if-then" rules and cannot use any higher-level, cognitive algorithms and is 
therefore confined by these if-then rules. 

If the model logic were set-up to request a TAD canister based on the transportation cask type, 
then it is feasible that the facility will enter a locked state, which was observed during model 
development. In this scenario, if a PWR truck cask entered the facility then the model logic would 
request a PWR TAD. All four fuel assemblies from the PWR truck cask would be transferred to 
the PWR TAD, and not to the in-pool racks. It requires six PWR transportation casks containing 
four assemblies each to fill a 21 assembly PWR TAD, with three extra fuel assemblies being 
placed in the fuel racks at the end of the campaign. However, it is not guaranteed that the next 
transportation cask in the incoming facility queue is PWR truck cask. 

To continue with this example, lets assume that a BWR truck cask is next in line and the PWR 
TAD within the pool still contains only four fuel assemblies. The nine fuel assemblies within the 
BWR truck cask must be transferred to the fuel assembly racks as the TAD is of the wrong type. 
Now, if a BWR DPC is next in the processing queue, all 68 fuel assemblies would be transferred 
to the rack as well. This string of BWR casks could continue until the entire BWR fuel rack would 
become full (Assumption 3.2.5). If another BWR truck cask or DPC is in the queue before the 
PWR TAD is completely filled, then the facility can not process any more fuel and is effectively 
"locked up". With both the BWR rack full and with a PWR TAD partially full within the pool, the 
software does not have the capability to correct and recover from this situation. 

Designing the software logic to choose the TAD-type based on the quantity of fuel assemblies 
within the rack, and not on the transportation cask type being processed, allows the TADs to be 
filled regardless of which type of transportation cask is next and the facility can never enter a 
locked-state. Therefore, the model is set up to put all fuel assemblies in the rack and "pull" the 
specific TAD for the process. Thus, all fuel assemblies go to the in-pool rack prior to being 
loaded into a TAD. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.5 Assumption: Once either the PWR or BWR racks contain 132 fuel assemblies, transportation 
casks are prevented from entering the facility and are held within the rail or truck buffer area. 

Rational: Assumption 3.2.4 effectively separated the transportation cask processing from the 
TAD loading and closure operations. This allows for transportation casks to be processed at the 
same time as a TAD is being welded and dried—a relatively lengthy process. To prevent the 
PWR and BWR fuel assembly racks within the pool from exceeding a maximum of 200 fuel 
assemblies each, transportation casks are not allowed within the facility once either rack reaches 
132 fuel assemblies. TAD closure operations are not affected by this logic and will continue to 
process TADs. Once the number of fuel assemblies within each rack drops below 132, then 
transportation casks are then allowed to enter the facility. 

The cut-off number (132) was selected as it is the rack capacity (200) subtracting one BWR DPC 
(68). Based on this assumption, the model stops incoming transportation casks from entering 
once the racks reach 132. It is possible that another cask is currently being processed within the 
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facility. The worst case is that a 68-BWR DPC is being cut-open. The in-pool rack has to have 
the capacity to handle this situation, and is thus reserved 68 spaces. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.6 Assumption: The WHF concept of operations is assumed to be a step-wise, sequential process 
where items will move from station to station. And, once a station becomes available another 
item will move into that station. This process allows for multiple truck casks, DPCs, and TADs to 
be processed simultaneously, significantly improving the parallel operations within the facility. 

Rationale: Previous revisions of the WHF throughput engineering studies only allowed a single 
truck cask or DPC to be processed at a time. For example, a truck cask would enter the facility, 
be prepared for unloading, move into the pool, fuel unloaded from the cask, the cask moved back 
to a preparation area, the cask dried and prepared to leave the facility, loaded back onto the 
same conveyance which brought the cask, and exported from the facility. Only then would 
another truck cask be able to enter the facility and be processed. 

With this revision of the throughput study, the operational philosophy has been changed to a 
"round-robin" scheduling methodology. With this methodology, more than one transportation 
cask, DPC, and TAD can be processed simultaneously as each object flows through the facility. 
In general, this process flows circularly from the conveyance on the east side of the building, to 
the north side of the building for preparation operations, to the pool on the west for 
loading/unloading operations, to the southern side for exit and welding operations, and back to 
the conveyance on the east side. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.7 Assumption: The assumed capacity of a truck transportation cask is nine BWR CSNF 
assemblies or four PWR CSNF assemblies. 

Rational: For this study, all truck-based transportation casks are assumed to be either the PWR 
or BWR variants of the General Atomics (GA) truck casks, referred to as the GA-4 or the GA-9, 
respectively (Ref. 6.2.30, Section 1.1 and Ref. 6.2.31, Section 1.1). Interestingly, the GA-9 is 
capable of handling either 4 PWR or 9 BWR CSNF assemblies (Ref. 6.2.31, Section 1.1 and Ref. 
6.2.32, Section 1.1), whereas the GA-4 can only handle 4 PWR assemblies. 

Per the Basis of Design for the TAD Canister-Based Repository Design Concept, referred to as 
the BOD, (Ref. 6.2.3, Section 5.2.1.1.4), the WHF will also be designed to handle the NAC 
International Legal Weight Truck (NAC-LWT) transportation cask (Criterion 3.1.2), which can 
transport either two BWR CSNF assemblies or a single PWR CSNF assembly (Ref. 6.2.34, 
p. 1.1-1). However, the data 4  from the 2002 Waste Stream Projections Report (Ref. 6.2.29) for a 
10 year old fuel first scenario does not contain any shipments made with a NAC-LWT. This does 
not preclude the use of a NAC-LWT; but rather, based on the low capacity of the cask type, it is 
assumed that the NAC-LWT will be a relatively small proportion of the waste stream and is 
therefore not utilized in this throughput analysis. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

4  For the data from the 2002 Waste Stream Projections Report (BSC 2003), see Attachment I, file "Waste Stream 
Evaluation.xls", tabs "BWR Data Only" and "PWR Data Only" 
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3.2.8 Assumption: Two processing rates were assumed for handling DPC transportation casks—one 
process time for the HI-STAR 100 and a second process time for all other variants of DPC 
transportation casks, referred to as a generic DPC. There was no time differentiation in the. DPC 
transportation cask handling processes between the various generic transportation cask types. 

Rational: All transportation cask variants required in Criterion 3.1.2 for the DPC waste stream 
are assumed to be prepared for unloading and exported from the facility utilizing a similar process 
and timeframe, with exception of the HI-STAR 100. The HI-STAR 100 requires a slightly different 
process for unloading from the railcar than a generic DPC. In addition, the HI-STAR 100 requires 
a slightly different process for loading the empty HI-STAR 100 back onto the railcar. 

The process time to transfer each of the fuel assemblies out of the respective DPC, either HI-
STAR 100 or generic, is captured. For example, a DPC transfer is a single operation and is 
modeled as such. However, the transfer of the DPC fuel contents (i.e., the CSNF) is modeled 
individually and accounts for the number of PWR or BWR fuel assemblies. It is the transportation 
cask preparation and handling process that is generically modeled as an assumed cask 
(Table 2). Until specific operational sequences, cask quantities (waste stream), and process 
times are established for each transportation cask type, this assumption is suitable for use in this 
preliminary throughput study. 

Table 2. 	DPC Transportation Cask Information 

'DPC Transport 
Cask 

Max Capacity 
Number of Lid 

Bolts 
(Inner/Outer) Number of Lids 

Impact Limiter 
Bolts 

(Per Impact Limiter) BWR PWR 

1 MP-187 0 24 36 1 12 

2MP-197 61 0 48 1 12 

3H1-STAR 100 68 32 54 1 10 

4NAC-STC 0 36 36/42 2 16 

5NAC-UMS 56 24 48 1 16 

6TS-125 (TranStor) 74 21 60 1 12 

'TN-68 68 0 48 1 b 13 

Assumed Cask 68 32 48 1 16 
Notes: 
	

a  Partial list as specified in Criterion 3.1.2 
Impact limiters are attached using 13 individual Tie Rods. See Ref. 6.2.38, Drawings 972-71-2 and 
972-71-3 

References:' Ref. 6.2.39, pp. 1.1-3, 1.1-4, and General Arrangement Sheet 1 
2  Ref. 6.2.40, Dwgs.1093-71-1, 1093-71-2, 1093-71-3, 1093-71-11. 
3  Ref. 6.2.33, pp. 1.1-1, and Drawings. 3913 Sheet 5 and C1765 Sheet 5 
4  Ref. 6.2.35, pp. 1.1-1, 1.1-2, 1.2-5, 1.2-6, 1.2-9 
5  Ref. 6.2.36, pp. 1.1-1, 1.2-4 
6  Ref. 6.2.2, pp. 1.2-5, and Drawings. FS-200 Sheets 2 and 3 

Ref. 6.2.38, Drawings 972-71-1 through 972-71-10 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 
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3.2.9 Assumption: Estimated process times, as presented in the Gantt charts (Appendix A), were 
assumed to be reasonable for the stated processes. 

Rationale: A formal time and motion study for the CSNF processing within the WHF was not 
performed. The process times and detailed operations are based upon knowledge of the 
process, basic understanding of process times and understanding of analog processes. It is 
anticipated that the processing times and steps will be further defined and reviewed as the facility 
design matures, and will be subsequently incorporated into future revisions of the facility 
throughput model. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.10 Assumption: The average MTHM per PWR and BWR fuel assembly is 0.433 and 0.174, 
respectively. 

Rationale: The actual MTHM per fuel assembly varies. The average MTHM per fuel assembly is 
calculated from the data provided with the 2002 Waste Stream Projections Report (Ref. 6.2.29, 
Section 3.2 and Table 2) for the 70,000 MTHM case where the 10-year old fuel is sent to the 
repository first. This data is found in (Attachment I), Excel file 'Waste Stream Evaluation", Tabs 
"PWR Data Only" and "BWR Data Only". 

Used in: This assumption was used in the estimation of MTHM for Table 5 calculated from the 
throughput results presented in Attachment I. 

3.2.11 Assumption: Personnel Barriers are not removed within the WHF. 

Rationale: Currently, the WHF is required to have the provision to remove personnel barriers 
(Criterion 3.1.8). However, the specific location where they are to be removed has been in 
debate, either within the WHF or another location within the repository operations area, such as 
the security station. The current operational philosophy is to have all personnel barriers removed 
at the security station and not within the WHF. Until a definitive decision is made for the location 
where personnel barriers are to be removed, it is reasonable to assume that they will be removed 
at the security station. 

Used in: This assumption was used in the development of the throughput model (Attachment 4) 
and in the WHF Gantt chart (Appendix A). 

3.2.12 Assumption: All casks are washed prior to entering the WHF. 

Rationale: Currently, there is no formally defined location where STCs and transportation casks 
will be washed. Washing is required to remove the majority of road dirt from the external 
surfaces of the respective cask, which will help prevent the introduction of dirt or other 
contaminants into the pool environment. Currently, this wash-down is expected to occur 
somewhere outside of the WHF, rather than within the decontamination pit. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 
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3.2.13 Assumption: New TADs that will be loaded with CSNF within the WHF are brought into the 
facility by means of an STC. Once the loaded and welded TAD is transferred to an aging 
overpack, the empty STC is sent out of the WHF to the Warehouse and Non-Nuclear Receipt 
Facility for loading with another new TAD. 

Rationale: At the time of development for this version of the throughput study, the use of STCs 
was undergoing reevaluation. A design change required that all loaded TADs exit the facility 
through aging overpacks. However, it was unclear if the STC, which was used during the 
preparation, loading, and closure of the TAD canister would be allowed to leave the facility. For 
use in this throughput only, it was assumed that a STC loaded with a new TAD or an unloaded 
STC could enter and leave the facility with appropriate contamination surveys. 

Used in: This assumption was discussed in Section 4.2, used in the development of the 
throughput model (Attachment I), and used in the WHF Gantt charts (Appendix A). 

3.2.14 Assumption: The universally used STC has 48 lid bolts that require 5 minutes each to install, 
3 minutes each to remove. 

Rationale: The NAC-UMS Storage System, which is similar in size and function to a TAD based 
STC, utilizes 48 Bolts (2 inches in diameter x 8.5 inches long) weighing approximately 30 pounds 
each (Ref. 6.2.36). Thus to remove each bolt, it will take approximately 3 operators 3 minutes 
each to remove—one person operating the impact wrench, one person to support and catch the 
bolt, and a third person to stack the bolts on the rack. Thus to remove all STC lid bolts, it will take 

3 min x 48 bolts = 144 minutes = 2.4 hours 	 (Eq. 1) 

To install the STC lid bolts it will take approximately 3 operators, 3 minutes each to run-in the bolt, 
and two minutes each to torque the bolts to specification and torque pattern. Thus to install all lid 
bolts, it will take: 

5 min x 48 bolts = 240 minutes = 4 hours 	 (Eq. 2) 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.15 Assumption: The universally used STC will require only 4 lid bolts when an STC is moved within 
the facility, where each bolt requires 5 minutes to install, 3 minutes to remove, or 5 minutes to 
install or remove underwater. 

Rationale: To prevent fuel ejection from an off-normal tip-over/drop event, it is assumed that four 
lid bolts will prevent the lid from opening and ejecting fuel assemblies. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.16 Assumption: The universally used STC will have a permanent lid lifting device either built into or 
attached to the STC lid. 

Rationale: The STC is not yet designed. The operations require the STC lid to be removed and 
installed by a crane and grapple; thus, the lid will require a lid lifting device. While the 
specification for the Aging Overpack specifically requires a standardized lifting fixture (Ref. 6.2.3, 
Section 33.2.4.6), it is assumed that a similar requirement will be imposed upon the STC design. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 
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3.2.17 Assumption: There will be materials accountability performed concurrently with CSNF transfer. 

Rationale: While not specifically identified on the WHF BFDs, a material accountability will be 
performed. Based on operations input, an underwater video camera mounted to the fuel transfer 
machine will be used by an operator to view and record the serial numbers of each submerged 
fuel assembly and its location within a transportation cask, fuel rack, or its final. TAD location. A 
secondary, independent check of the material inventory will be performed concurrently, by quality 
insurance personnel who will verify the material accountability from the prerecorded video tapes. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.18 Assumption: DPC cutting occurs dry, within a preparation area, and with the internals flooded 
such that the fuel is covered with water, and is not performed underwater within the pool. 

Rationale: A DPC cutting engineering study concluded that a partially dry approach to opening 
DPCs would be the most suitable method (Ref. 6.2.1, Section 2.1.1) and is captured in the BOD 
(Ref. 6.2.3, Section 5.2.1.3). This approach would involve performing all DPC preparation and 
cutting operations in a dry environment within a preparation area with the internals flooded such 
that the fuel is covered with water prior to breaching the DPC. Once opened, the DPC is 
transferred with the shield plug still in place into the pool for shield plug removal and fuel transfer. 
While this design change is documented in a study, it is assumed to be adopted as the design 
approach per the BOD. This assumption is suitable for use in this preliminary study. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.19 Assumption: DPC Cutting requires the removal of two lids and a shield plug. 

Rationale: The specific designs of the DPCs vary. The Dual Purpose Canister Opening Study 
investigated the various DPC designs and documented a summary of the DPC design information 
(Ref. 6.2.1, Table A-2). Based on this information, the bounding case DPC utilizes an outer lid, 
an inner lid, and a shield plug. All three require removal prior to unloading CSNF from the DPC. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.20 Assumption: The DPC cutting process follows a general sequence that includes a series of 
basic steps required to sample, vent and open a DPC. 
DPC is listed as follows: 
1. Remove STC Lid 

2. Set-up DPC cutting machine to cut 
DPC outer lid 

3. Cut DPC outer lid 

4. Remove DPC outer lid 

5. Set-up DPC cutting machine to cut 
siphon and vent port covers 

6. Remove 	siphon 	and 	vent 	port 
covers 

7. Connect hoses to siphon and vent 
ports 

8. Sample atmosphere inside DPC and 
cool, if necessary 

The basic methodology for opening a 

9. Fill DPC with water 

10. Set-up DPC cutting machine to cut 
DPC inner lid 

11. Cut DPC inner lid 

12. Remove DPC inner lid 

13. Install DPC shield plug lifting device 

14. Install STC lid 

15. Place DPC/STC into the pool 

16. Remove STC lid 

17. Lift DPC shield plug 

18. Cut DPC siphon tube 

19. Remove DPC shield plug 
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It should be noted that these steps are generic and in reality will vary depending on the type of 
DPC being cut as not all DPCs have an inner lid. 

Rationale: This information is based on the Dual Purpose. Canister Opening Study (Ref. 6.2.5, 
Section 4), which researched various DPC opening methods, including those proposed by DPC 
manufacturers and documented in their respective Safety Analysis Reports. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.21 Assumption: The process to machine off the weld areas of a typical inner and outer DPC lid is 
assumed to be 12 hours. 

Rationale: The DPC lids are austenitic stainless steel (typical for SS-304L and SS-316L). The 
milling machine is assumed to be an end mill (Ref. 6.2.1, Section 2.3.3) utilizing a high-speed 
steel cutter that is a diameter of 1.0 inch with a 3-tooth, 20-degree helix angle tool profile. This 
milling machine is assumed to operate at a milling depth of 0.250 inches and a speed of 210 rpm. 
Based on the tabular data from the Machinery's Handbook (Ref. 6.2.37, Table 15a), the 
recommended feed rate is 0.003 inches per tooth and average cutting speed of 55 ft/min for 
high-speed steel cutters (Ref. 6.2.37, Table 13). High-speed steel cutters where chosen, rather 
than carbide tip tools, to be conservative as the cutting operations will be performed without any 
liquid cooling or lubrication. While DPCs vary in size, it is assumed the weld diameter is 
70 inches in diameter. In addition, it is assumed that the weld depth that needs to be machined is 
1 inch deep for the outer lid and 1/2 inch deep for the inner lid. To calculate the feed rate, the 
equation specified in the Machinery's Handbook (Ref. 6.2.37, p. 1041) is used: 

fn, = ft n tN 	 (Eq. 3) 

Where: 
fm = milling machine feed rate in inches per minute 

ft  = feed in inches per tooth 
n t = number of teeth in the milling cutter 
N= spindle speed of the milling machine in revolutions per minute (rpm). N is found 

using the cutting speed (V) and the tool diameter (D): 

12V 12iSt  55f/m in  N = 	= 	•- 	mn  = 210.1rey 
• 1in 	 min 

Substituting back into the feed rate equation from above: 

fn, = 0.003 it tooth x 3 teeth x 210.1rev/min  = 1.89 irymin  

To calculate the time for one pass of the cutter head: 

x 70in =116.3min 120 min 
1 . 89 iry 

min 

(Eq. 4) 

(Eq. 5) 

(Eq. 6) 
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The number of passes required is determined by the assumed cutting depth of 0.25 inches for a 
total depth of 1.0 inch, or four passes of the cutter head. Therefore, the total time to perform the 
outer lid cutting is: 

120 minx 4 passes = 480 min = 8 hr 	 (Eq. 7) 

Similarly, the total time to perform the 0.50 inch thick inner lid cutting of two 0.25 inch passes is 

120 minx 2 passes = 240 min = 4 hr 	 (Eq. 8) 

This results in a total time of 12 hours to open the inner and outer lids of the DPCs. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.22 Assumption: The process to fill the TAD with borated water will take approximately 25 minutes. 

Rationale: TAD volume is specified in the BOD (Ref. 6.2.3, Section 33.2.2.1) with a maximum 
outside length of 212 inches and a diameter of 66.5 inches. Ignoring the TAD wall thickness, this 
equates to a free volume of: 

71c12  xL = K(66.5 in)2  x 212 in = 736,324 in 3  = 3,188 gal 
4 	4 

(Eq. 9) 

The piping, pressure, and runs are not known for this application. It can be assumed that a 
dedicated filling pipe could supply water at 150 gallons per minute. Thus, solving for the filling 
time: 

3,188 gal  = 21.5min 25min 
150 gai/nin  

(Eq. 10) 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.23 Assumption: The process to fill the STC annulus with borated water, as specified in the WHF 
BFD (Ref. 6.2.22, Block 3.1.1), will take approximately 25 minutes. 

Rationale: Similar to Assumption 3.2.22, the filling of the annulus between the STC and the TAD 
can be found by subtracting the TAD volume from the free volume of the STC. The flow rate in 
this assumption is significantly reduced as the annular space between the TAD outer diameter 
and the STC inner diameter is assumed small. Thus, a relatively low flow rate will be used, 
nominally 10 gallons per minute. 

The STC dimensions are currently unknown, but are assumed to be slightly larger than the TAD 
dimensions. Thus, assume an. STC volume of 215 inches long and a diameter of 68.5 inches. 
This equates to a volume of: 

Nc12  xL = ""(68.5 in)2  x 215 in = 492,336 in 3  = 3,430 gal 
4 	4 

(Eq. 11) 

TAD volume is specified in the BOD (Ref. 6.2.3, Section 33.2.2.1) with a maximum outside length 
of 212 inches and a diameter 66.5 inches. This equates to a free volume of: 
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3,430 gal -3,188 gal 

= 24.2 min 25 min (Eq. 13) 

21- x 66.5in x 3passes 
= 208.9 min L-  210 min = 3.5hr (Eq. 14) 

min 
3in/ 
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7id2  x = 
g(66.5 in)2  

x 212 in = 736,324 in 3  = 3,188 gal 
4 	4 

(Eq. 12) 

Subtracting the TAD volume from the STC and assuming a flow-rate of 10 gallons per minute 
provides the free volume required to be filled in a specific period of time. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.24 Assumption: TAD welding and non-destructive testing/examination require 6 hours to complete. 

Rationale: TAD welding involves the welding of two lids with non-destructive testing/examination 
of each lid. The welding is assumed to be a three pass weld operating at 3 inches per minute. A 
setup of the weld-head is required prior to each pass requiring approximately 10 minutes, which 
is based on vendor provided video of a similar welding operation. 

Including the weld prep prior to each of the three weld passes, the total time is 240 minutes 
(4 hours) per lid. 

The non-destructive testing/examination equipment and process time is currently unknown. For 
this study, it is assumed the non-destructive testing/examination requires 120 minutes (2 hours) 
to perform with a 30 minute equipment setup. The Gantt chart accounts for the additional 
process time for subsequent setup and tear-down of both the weld equipment and the non-
destructive testing/examination equipment (See Attachment I) 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.25 Assumption: TAD drying is based on a vendor provided process and requires approximately 
2,280 minutes (38 hours). 

Rationale: The TAD drying process is based on the Holtec International process. Based on this 
vendor information, typical drying times are from 16 to 38 hours per canister, depending on the 
heat load of the canister and the operational practices of the site (see Appendix B). The more 
conservative 38 hour process is used in this study. Until definitive data is available, this 
assumption is suitable for use. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 
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3.2.26 Assumption: All incoming railcars and tractor-trailers will be chocked but not leveled or tied-
down to the facility floor. 

Rationale: Currently, operational procedures are not developed for the handling, loading, and 
offloading of railcars and tractor-trailers within the WHF. The naval cask handling process 
requires leveling and tie-down of the railcar prior to upending the naval transportation cask. 
However, nuclear power industry observations and benchmarking has shown that leveling and 
tie-down of railcars and truck-trailers is not required. The GA-9 safety analysis report 
(Ref. 6.2.32, pp. 7.1-1 to 7.1-2) states that the trailer could either 1) have the brakes set and the 
wheels chocked or 2) allow the trailer to move under the load. Observations from Sharron Harris 
Nuclear Power Plant applied the brakes and chocked the wheels of the railcar prior to offloading 
their transportation cask. Discussions with operators at Edward Hatch Nuclear Power Plant 
allowed the railcar to move under the load as they offloaded the Holtec HI-STAR 100 
transportation casks. Per the safety analysis report, the method used is determined by the crane 
capability within the facility handling the cask. 

The assumed operation of tying down the railcar or trailer will not be implemented, but rather 
simply applying the brakes and chocking the wheels. Thus this is assumed that two operators will 
perform this duty in 10 minutes. Until specific operational procedures are established for each 
transportation cask type used in the WHF, this assumption is reasonable. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.27 Assumption: All grapple and yoke change outs require 15 minutes to remove from an overhead 
crane and 15 minutes to install onto an overhead crane. 

Rationale: Currently, there is not enough detailed information available to know the exact 
process for removing a grapple or yoke from an overhead crane. It is assumed that the process 
will involve removing safety bolts and sliding out a primary kingpin (See Figure 1 as an example 
of a typical yoke change out as performed at the Maine Yankee Nuclear Power Plant). A similar, 
reverse operation will be required to install the king pin and any safety bolts. Until a specific 
process is known, all grapple changes are assumed to require 15 minutes to disconnect and 
15 minutes to reconnect. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 
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3 2.28 Assumption: The process for handling a rail-based PWR or BWR bare-fuel transportation casks 
is assumed to be the same as for truck-based transportation casks. 

Rationale: All rail-based transportation cask variants are assumed to be prepared for unloading 
and exported from the facility utilizing a similar process and timeframe as the truck-based 
transportation casks. This does not include the transfer of the fuel assemblies from the rail casks. 
which are assumed to contain 32 PWR or 68 BWR fuel assemblies each .  

For example, the handling of the rail-based or truck-based transportation casks follow similar 
operational steps. However, the transfer of the fuel contents (i.e., the CSNF) is modeled 
individually and accounts for the number for the PWR or BWR fuel assemblies. It is the 
transportation cask preparation and handling process that is generically modeled. Until specific 
operational sequences, cask quantities (waste stream), and process times are established for 
each transportation cask type, this assumption is suitable for use in this preliminary throughput 
study. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 
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3.2.29 Assumption: Canister Transfer Machine movements will require 5 minutes. 

Rationale: The distance to travel between the unloading and loading ports is slightly less than 
approximately 60 feet (Ref. 6.2.7). Maximum trolley speed shall be limited by design to a nominal 
20 feet per minute (Ref. 6.2.4). Additionally, this operating speed of 20 feet per minute for the 
movement of the critical load is less than the recommended slow bridge speed of 40 feet per 
minute for a 300 to 499 ton load per NOG-1 (Ref 6.2.1, Table 5332.1-1). While the assembly 
weight of the canister transfer machine is 500 tons (Ref. 6.2.37), where the crane load, a loaded 
TAD canister (Ref. 6.2.3, Section 33.2.2.2) and the trolley shield bell assembly is assumed to be 
approximately 200 tons, depending on the shielding materials 

Also, it is assumed that the CTM will require 30 seconds to accelerate and 30 seconds to 
decelerate from the operating speed of 20 feet per minute. The distance traveled by the bridge 
during its acceleration and deceleration can be found as: 

1 
a t2 1 

= 2 
— (40 fy 

min 2 )(°.5 min)2  = 5 ft 

The total distance required to travel at the full operating speed of 20 feet per minute is: 

(Eq. 15) 

60 ft — (2 x 5 ft) = 50 ft 	 (Eq. 16) 

The time required to travel the 50 feet at 20 feet per minute is 2.5 minutes. Adding the 
acceleration and deceleration time to the travel time, a total of 3.5 minute is required. After the 
load has stopped, minor swinging-oscillations of the canister load will occur. It is assumed that 
one minute is required for the natural dampening of these oscillations. Therefore, the total time 
required is 4.5 minutes. This value is simply rounded to 5 minutes for the CTM movement. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.30 Assumption: Transportation cask cooling is not accounted for in the throughput estimates. 

Rationale: Transportation casks contents may be too thermally hot to allow for the introduction 
of borated water as part of the cask preparation and unloading activities. Cask cooling may be 
required, however, the method for cask cooling is undefined and subsequent process times can 
not be estimated. In addition, the frequency for cask cooling can not be quantified without a 
better understanding of the waste stream thermal properties and criteria for cask cooling. Until 
further definition of cask cooling is developed, transportation cask cooling is not accounted for in 
the throughput estimates and may degrade the performance of the facility. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.2.31 Assumption: Shield doors used in the WHF take 5 minutes to open and close. 

Rationale: Some shield doors in the WHF weigh upwards of 300 tons with a travel of 
approximately 20 feet (Ref. 6.2.6). The mass of these doors limits the speed in which these 
doors can move. Engineering judgment has been used to determine the 5 minute time frame. 
This time can be considered reasonable for the preliminary analysis. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 
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3.2.32 Assumption: Manpower will be sufficient to support all operational phases based on the WHF 
operating on the operational work week schedule. This assumption includes sufficient personnel 
to support activities required to be performed concurrently identified in this throughput. 

Rationale: When a facility is designed, startup, operation, and maintenance personnel to support 
these functions are factored into the design once the operation and maintenance schedule has 
been identified for a facility. 

Used in: This assumption was used in the development of the throughput model (Attachment I) 
and in the WHF Gantt chart (Appendix A). 

3.3 Methodology 

The preliminary throughput estimate was generated based on the WHF BFDs5  and general 
arrangement drawings °. The diagrams were used to formulate the high-level sequence of events 
for the receipt, unloading, and packaging of waste forms. Once the high-level processes and 
logic were captured in the WHF Gantt charts, a detailed process was defined for each high-level 
process step (See WHF Gantt charts in Attachment I and as summarized in Appendix A). The 
detailed WHF processes were represented as discrete process steps, where process times were 
estimated (Assumption 3.2.9) and step-wise logic formulated. The discrete processes were also 
assigned appropriate resources, such as cranes, the canister transfer machine, drying 
equipment, DPC cutting equipment, SFTM, weld stations, etc. 

Once the detailed process steps and subsequent logic were captured in the Gantt chart, then the 
processes, times, and logic were represented in a process modeler. The process modeling 
software (SimCADTM  Pro) is a deterministic, discrete, and local simulation tool that is more robust 
than a Gantt chart, especially in modeling complex, logic-driven systems. This discrete process 
modeler does not rely on a mathematical model with an underlying equation. Although the model 
is represented formally, individual objects and resources in the model are represented directly 
(rather than by their density, concentration, or formula). Each model process and resource 
possesses an internal state and conforms to a set of behaviors or rules. The specified process 
determines how the object is updated from one time-step to the next within the model 
environment. 

3.4 Use of Computer Software 

Software tools used to develop this non-quality affecting engineering study are applied in scoping 
determinations and used to assess the feasibility of the Nuclear Facility in meeting throughput 
requirements; and therefore, are classified as Level 2 usage and are not required to be qualified 
per IT-PRO-0011, Software Management (Ref. 6.1.2, Attachment 12). 

The process simulation software used for this throughput model is SimCAD TM  Pro 8.0 Build-1371 
Standard functions of SimCAD TM  Pro were used to model the WHF processes. The SimCAD

TM 
 

Pro files are contained on a compact disc (Attachment I). 

Standard functions of Microsoft ExceI
TM 

 for Windows, Version 2003 SP3 (Build 11.8169.8172), 
were used in this study to display results in a tabular form and as inputs to the SimCAD TM  Pro 
model. The Microsoft ExceI TM  files are contained on a compact disc (Attachment I). 

5  Block flow diagrams include Revision 00A of the Level 2 and Draft Revision 00Bb of the Level 3 diagrams (Refs. 6.2.11, 
6.2.12, 6.2.13, 6.2.14, 6.2.15, 6.2.16, 6.2.17, 6.2.18, 6.2.19, 6.2.20, 6.2.21, 6.2.22, 6.2.23, 6.2.24, 6.2.25, 6.2.26, 
6.2.27, and 6.2.28) 

6  Site layout drawing include Revision 000 for the first and second floor and one elevation (Refs. 6.2.6, 6.2.7 6.2.8, 6.2.9 
and 6.2.10) 
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Standard functions of Microsoft Office ProjectTM  Professional 2003 SP3 (Build 
11.3.2007.1529.15), was used in this study to determine the waste form processing times and for 
validating the SimCAD T  Pro model. The Microsoft Project TM  files are contained on a compact 
disc (Attachment I) and are summarized in Appendix A. 

4.0 DESCRIPTION OF ALTERNATIVES CONSIDERED 

This preliminary throughput study investigated a single preliminary facility layout, as documented 
in the WHF BFDs and general arrangement drawings. However, twelve different waste streams 
were analyzed, as shown in Table 3 and further described in Section 4.1. The waste streams 
were created to saturate the WHF throughput model; and thereby, estimating maximum 
throughput for the particular waste stream (Assumptions 3.2.1 and 3.2.2). This maximum 
throughput is considered optimum, as any external or process delays will degrade the throughput 
from this optimum. 

Table 3 shows the composition of each waste stream case by quantity of transportation casks per 
type. While some waste streams were arbitrarily selected, most were selected to test the 
sensitivity of the WHF's throughput to changes in waste stream. 

Table 3. 	Waste Streams Cases by Transportation Cask Type 

Waste Stream Case — Transportation Cask 

1 2 3 4 5 6 7 8 9 10 11 12 

Waste Stream 
Type 

Avg Peak DPC 
Only 

DPC 
Only 

Truck 
Only 

Truck 
Only 

Mix Mix Mix Sm. 
Rail 

Med. 
Rail 

Lg. 
Rail 

Truck PWR 72 145 - - 152 130 140 100 60 - - - 

Truck BWR 23 55 - - 48 70 44 22 14 - - - 
Rail PWR DPC 12 27 160 118 - - 11 62 100 - - - 
Rail PWR HI- 
STAR 1 2 16 12 - - 1 6 10 

Rail BWR DPC 2 9 23 • 67 - - 4 10 16 - - - 
Rail BWR HI-
STAR - - 1 3 - - - - - 

Rail PWR - - - - - - - - - 154 154 154 
Rail BWR - - - - - - - - - 83 83 83 
Total 110 238 200 200 200 200 200 200 200 237 237 237 

4.1 Waste Stream Cases 

For each waste stream case shown in Table 3, the specific delivery rate to the repository is a 
uniform distribution. Using Case 5 as an example, if there were 152 PWR truck casks allocated 
to be delivered within the waste stream case, then the delivery would be uniformly spread across 
75 percent of the year (Assumption 3.2.3). 

(365 days x 24 hr/ay 	h x 60 min/ x 75% 
d. 394,200 min 

= 2 '593 mirYcask 152 casks 	 152 casks 
(Eq. 17) 

Thus, there would be a PWR truck cask arriving every 2,593 minutes, or 43.2 hours. This receipt 
methodology is applied to each of the transportation cask types for the particular waste stream. 
By following the same formula as above for the waste stream Case 1 (Table 3), there will be a 
total of 72 PWR truck casks each arriving every 91 hours, 23 BWR truck cask each arriving every 
286 hours, 13 PWR DPC rail casks (HI-STAR and generic) each arriving every 505 hours, and a 
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2 BWR DPC rail casks each arriving every 3,285 hours. This delivery methodology for the 
repository is applied to all waste stream cases. 

4.1.1. Case 1 and 2 – 2002 Waste Stream Case 

The waste stream for Cases 1 and 2 are based on the data provided in the 2002 Waste Stream 
Projections Report (Ref. 6.2.29). The waste stream used has been out of the reactor a minimum 
of 10 years and the youngest fuel is delivered first, referred to as the 10-YFF case. The data 
from this case was analyzed to estimate a likely delivery to the WHF. The 10-YFF case data' 
was analyzed by using a pivot table to extract the total number of cask deliveries by type and by 
year of delivery. From this data, two cases were determined, an average and a peak—Cases 1 
and 2, respectively. The average case simply takes the average number of PWR and BWR 
transportation casks to be delivered over the entire delivery period. The peak extracts the years 
where the number of transportation casks deliveries are the greatest. For example, the peak 
case shows that 145 PWR truck casks are to be delivered in year 5 and that 55 BWR truck casks 
are to be delivered in year 6. Thus, the peak case (Case 2) extracts the maximum delivery 
regardless of the year of delivery. For Case 1, the percentage split of transportation casks 
delivered to the repository is 77 percent PWR and 23 percent BWR. For Case 2, the percentage 
split is 73 percent PWR and 27 percent BWR. 

4.1.2. Case 3– PWR/BWR Split for DPC 

Case 3 is a DPC only case where the total number of DPCs delivered is arbitrarily set at 200. 
This is significantly more DPCs than expected within a year, but as discussed above was 
purposely set high to saturate the WHF throughput model; and thereby, estimate the maximum 
throughput for the particular waste stream (Assumptions 3.2.1 and 3.2.2). 

The split between PWR and BWR DPCs was determined by examining the 10-YFF case data, as 
discussed in Case 1-2 above. In addition, the percentage split for HI-STAR DPCs for both PWR 
and BWR waste streams was determined. For the entire delivery schedule, 88 percent of the 
DPCs to be delivered are PWR and 12 percent are BWR. Assuming 200 DPCs to be delivered in 
a particular year equates to 176 PWR and 24 BWR DPCs. Of the 176 PWR DPCs, 16 are 
HI-STAR PWR DPCs resulting in 160 standard DPCs. Thus, for PWR DPCs, approximately nine 
percent are HI-STAR PWR DPCs. And, of the 24 BWR DPCs, 1 is a HI-STAR BWR DPC 
resulting in 23 standard DPCs. Again, for BWR DPCs, approximately four percent are HI-STAR 
BWR DPCs. 

4.1.3. Case 4 – Arbitrary PWR/BWR Split for DPC 

Like Case 3 above, Case 4 is a DPC only case where the total number of DPCs delivered is set 
at 200 to saturate the model. The split between PWR and BWR was slightly modified to 65 
percent PWR and 35 percent BWR to help identify any sensitivity to fuel type within a waste 
stream and its effects on total throughput. A similar percentage of standard and HI-STAR DPCs 
is made. 

4.1.4. Case 5 – PWR/BWR Split of Truck Transportation Casks 

Case 5 is a truck cask only case where the total number of truck casks delivered is once again 
arbitrarily set at 200. Like the previous cases, this is significantly more truck casks than expected 
within a year, but as discussed above was purposely set high to saturate the WHF throughput 
model; and thereby, estimating maximum throughput for the particular waste stream 
(Assumptions 3.2.1 and 3.2.2). 

See Attachment I, Excel File 'Waste Stream Evaluation", Tab "B_YFF10-Casks" 
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The split between PWR and BWR truck casks was determined by examining the 10-YFF case 
data, as discussed in Case 1-2 above. For the entire delivery schedule, 76 percent of the truck 
casks to be delivered are PWR and 24 percent are BWR. Assuming 200 truck casks to be 
delivered in a particular year equates to 152 PWR and 48 BWR DPCs. 

4.1.5. Case 6 — Arbitrary PWR/BWR Split of Truck Transportation Casks 

Like Case 5 above, Case 6 is a truck cask only case where the total number of truck casks 
delivered is set at 200 to saturate the model. The split between PWR and BWR was slightly 
modified to 65 percent PWR and 35 percent BWR to help identify any sensitivity to fuel type 
within a waste stream and its effects on total throughput. 

4.1.6. Cases 7 through 9 — Truck and DPC Sensitivity Studies 

Cases 3-4 and 5-6 show the boundaries of the waste streams to help identify sensitivities in the 
throughput to changes in the waste stream. While Cases 3-4 were DPC only and Cases 5-6 
were truck cask only, Cases 7 through 9 were set up to vary the mix of DPCs and truck casks 
from one extreme to the other. Waste stream Case 7 starts with a heavy proportion of truck 
casks and a light proportion of DPCs. Case 8 blends the number of truck casks and DPCs. Case 
9 has a heavy proportion of DPC and a light proportion of truck casks. 

4.1.7. Cases 9 through 12 — Small, Medium, and Large Bare Fuel Rail Casks 

Cases 9 through 12 were developed specifically to determine the effects on throughput by using 
bare-fuel transportation casks that contained more fuel assemblies per cask than a standard truck 
cask, which is a more efficient mode of operation as it requires less cask handling per TAD. 
Based on input from the Total System Model group, these rail cask sizes are the same size casks 
used in their respective throughput cases. The three cases are the small, medium and large 
casks that contain 8/20, 18/42, and 32/68 PWR/BWR fuel assemblies per cask, respectively. 

4.2 Operations Concept 

As discussed in Assumption 3.2.6, the concept of operations for the WHF has been modified for 
this throughput study to represent a round-robin scheduling methodology. The operations are 
assumed to be a step-wise, sequential process where objects (transportation casks, STCs, 
DPCs, etc.) will move from station to station. And, once a station becomes available another item 
will move into that station. This process allows for multiple truck casks, DPCs, and TADs to be 
processed simultaneously, significantly improving the parallel operations within the facility. 

The process flow for these three items (truck casks, DPCs, and TADs)8  is each shown separately 
in Figure 2. In general, this process flows circularly from the conveyance on the east side of the 
building, to the north side of the building for preparation operations, to the pool on the west for 
loading/unloading operations, to the southern side for exit and welding operations, and back to 
the conveyance on the east side. 

While any order or number of objects can be processed, a summary-level example of how this 
circulatory flow works with the round-robin scheduling can be described with a couple of truck-
based transportation casks, a couple of TADs, followed by a couple of DPCs. 

1. A truck cask arrives on its conveyance in the east side of the pool room. 

2. The truck cask is moved from its conveyance to preparation station #1 (operation TC-1 
shown on Figure 2) and the conveyance is moved out of the facility. 

8  For bounding purposes, a secondary rail-based waste stream is investigated in this throughput study but is not 
considered a primary waste stream and subsequently its operational flow is not shown in Figure 2. 
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3. A second truck cask is moved into the facility on its conveyance. 

4. Once prepared for unloading, the first truck cask is moved to the pool (TC-2). Once in the 
pool and the overhead crane is free, the second truck cask is moved into the preparation 
station (TC-1). There are now two truck casks within the facility, one in the pool being 
unloaded and one in the preparation station #1. The conveyance for the second truck cask is 
moved out of the facility while truck cask 1 is being unloaded and truck cask 2 is being 
prepared. 

5. The next incoming object is an empty TAD within an STC (Assumption 3.2.13). As the 
conveyance brings in the STC/TAD, the unloaded truck cask 1 is moved from the pool to 
preparation station #2 (TC-3), truck cask 2 is moved from preparation station #1 to the pool 
(TC-2), and then the incoming STC/TAD is moved from its conveyance to preparation 
station #1 (TAD/STC-1). At this point in time, there are three simultaneous operations 
occurring—one in preparation station #1, one in the pool, and one in preparation station #2. 

6. In order for the round-robin process to continue, the truck cask in preparation station #2 must 
be moved to its conveyance (TC-4) and removed from the facility. This will open preparation 
station #2 for the next operation, which is moving truck cask 2 out of the pool and into 
preparation station #2 (TC-3). This in turn, opens up the pool so that the TAD/STC 1 can be 
moved from preparation station #1 to the pool (TAD/STC-2). 

7. While truck cask 2 and TAD/STC-1 is being moved and truck cask 1 is now out of the facility, 
the second STC/TAD is brought into the facility and moved to preparation station #1 
(TAD/STC-1). Once again, there are three simultaneous operations occurring—TAD/STC 2 
in preparation station #1, TAD/STC 1 in the pool being loaded, and truck cask 2 in 
preparation station #2. 

8. Truck cask 2 is moved from preparation station #2 to its conveyance, which was brought into 
the facility. Once the truck cask is moved out of the facility, the DPC is moved into the facility 
within a rail-transportation cask (RC) on a railcar. Meanwhile, TAD/STC 1 is moved from the 
pool to the TAD closure station (TAD/STC-3), which opens up the pool to move TAD/STC 2 .  

from the preparation station to the pool (TAD/STC-2). 

9. Then, DPC 1 is moved from the conveyance to the preparation station #1 (DPC/RC-1). 

a. The DPC requires transfer from its rail-based transportation cask to a DPC-STC for 
in-facility handling. Once prepared, the DPC and its rail-based transportation cask is 
moved into the cask transfer room (DPC/RC-2) where the rail-based transportation cask 
lid is removed and the DPC is pulled up into the bell of the canister transfer machine. 
The rail-based transportation cask lid is the placed back onto the cask, and the empty 
cask is moved back to the preparation station #1 (RC-3). 

b. The transportation cask is then prepared for exit and moved back to its railcar (RC-4). 

c. Once the railcar with the empty rail-based transportation cask is removed from the 
facility, a STC is brought into the facility and is moved to preparation station #1 (STC-5) 
and prepared for DPC loading. 

d. The STC is moved into the cask unloading room under the cask transfer port (STC-6). 
The lid of the STC is removed and the DPC is loaded into the STC. The lid is replaced 
on the STC and the DPC/STC is moved back to preparation station #1 (DPC/STC-7). 

e. At this point the DPC/STC is ready for cutting and is moved from preparation station #1 to 
the DPC cutting station (DPC/STC-8). 
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Figure 2. 	Summary WHF Process Flow 
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10. The preparation station #1 is now available; and in this example, a second DPC is in the 
queue for processing within the facility. However, the preparation station #1 must not 
become occupied as TAD/STC 1 is nearing completion of the welding operations. Rather 
than allowing DPC 2 to enter the facility, the TAD/STC 1 is allowed to complete its welding 
operation and preparation station #1 remains idle. 

11. Once complete with welding, the TAD/STC 1 is transferred from the TAD closure station to 
preparation station #1 (TAD/STC-4). At this point, the TAD must be transferred out of the 
STC and placed into an aging overpack for transfer to either the Aging Facility or to the 
Canister Receipt and Closure Facility. 

a. The TAD/STC 1 is moved under the cask transfer port of the cask transfer room 
(TAD/STC-5). 

b. The lid of the STC is removed and the lid of an awaiting aging overpack (AO-7) is 
removed and staged within the canister transfer room. 

c. The TAD is raised into the bell of the canister transfer machine. The CTM stews over to 
the aging overpack transfer port and lowers the TAD into the aging overpack (TAD-8). 

d. Once the TAD is in the aging overpack, the CTM retrieves the aging overpack lid and 
places the lid onto the aging overpack, and then the aging overpack is moved out of the 
facility (TAD/AO-9). 

e. Once the lid is on the aging overpack, the STC lid is retrieved and placed back onto the 
now-empty STC, simultaneously with the aging overpack being moved out. 

f. The empty STC is moved to the preparation station #1 (STC-6). 

12. Once prepped for exit, the empty STC is then moved to the conveyance (STC-10), which 
frees up preparation station #1. At this point in time, 1) there is TAD/STC-2 in the TAD 
closure station, 2) DPC/STC 1 in the DPC cutting station, and 3) DPC/RC 2 in the queue to 
enter the facility. Both the pool and the preparation station #1 are idle. 

13. Once complete with cutting operations, DPC/STC 1 is moved into the pool for unloading 
operations (DPC/STC-9). Now both the preparation station #1 and the DPC cutting station is 
idle. 

14. With TAD/STC 2 finishing welding and DPC/RC 2 in the entrance queue, the model must 
make the decision of which object to place into preparation station #1. TADs have been set 
as the priority for the model, as processing TADs has a direct affect on MTHM processed and 
number of TADs created. Therefore, DPC/RC 2 is still forced to wait as TAD/STC 2 finishes 
welding and preparation station #1 remains idle. 

15. While waiting for welding to finish, DPC/STC 1 is able to move from the pool to preparation 
station #2 (DPC/STC-10). 

16. Once complete, the TAD/STC 2 is moved from the TAD closure station to preparation station 
#1 and follows the same process as described in step 11, above. 

17. After the TAD is loaded into an aging overpack and the empty TAD-STC exits the facility, the 
DPC/RC 2 waiting in the queue is permitted to enter the facility for processing. 
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This round-robin process continues to receive and process truck casks, DPCs, and TADs in a 
continuous, circular operation maximizing the use of the preparation, cutting, and welding 
stations. 

5.0 EVALUATION OF ALTERNATIVES 

5.1 	Throughput Results 

This WHF throughput model processed the maximum possible transportation casks and DPCs 
(based on the waste stream case) per year, which results in the maximum theoretical throughput. 
The throughput results are presented in total number of TADs exported from the facility (Table 4), 
the estimated MTHM for those TADs (Table 5), and the number of transportation casks received 
for processing within the WHF (Table 6). 

As expected, the total number of TADs produced per year varied by the type and makeup of input 
waste stream. The truck-only waste streams produced significantly less TADs per year at 36. 
The DPC-only waste stream produced 46-47 TADs per year. The rail, bare-fuel only waste 
stream produced the theoretical maximum throughput at 54-74 TADs per year. 

	

Table 4. 	Throughput in Terms of TADs Produced 

Waste Stream Case 

1 2 3 4 5 6 7 8 9 10 11 12 

Waste 
Stream 
Type 

Avg Peak 
DPC 
Only 

DPC 
Only 

Truck 
Only 

Truck 
Only 

Mix Mix Mix m S 	. 
Rail 

Med. 
Rail 

Lg. 
Rail 

PWR 34 33 40 40 27 23 35 46 47 33 45 42 

BWR 13 7 7 6 9 13 7 6 5 21 26 32 

Total 47 40 47 46 36 36 42 52 52 54 71 74 

Source: 
	

Attachment I, Excel File "Sumary-output.xls", Tab "Results" 

Based on the number of TADs produced per year, an estimate for the annual MTHM can be 
determined by multiplying the respective TAD capacity by the MTHM per fuel assembly. As 
discussed in Assumption 3.2.10, the average MTHM per PWR and BWR fuel assembly is 0.433 
and 0.174, respectively. 

MTHMpwR = 2 1  Assy 
TAD x 0 .433 MTHAY 	9 .093 MTHM/ 

Assy 	 TAD (Eq. 18) 

-OR- 

MTHMBwR  = 44 Assy/AD  x  0 . 174 mmAyAssy  = 7.656 MTHM/AD 	 (Eq. 19) 

To provide an estimate for throughput in terms of MTHM per year, the TAD quantities from 
Table 4 are multiplied by the MTHM per TAD resulting in the values in Table 5. 
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Table 5. 	Throughput in Terms of MTHM for Commercial SNF 

Waste Stream Case 

1 2 3 4 5 6 7 8 9 10 11 12 

Waste 
Stream 
Type 

Avg. Peak 
DPC 
Only 

DPC 
Only 

Truck 
Only 

Truck 
Only 

Mix Mix Mix m S 	. 
Rail 

Med. 
Rail 

Lg. 
Rail 

PWR 309 300 364 364 246 209 309 418 427 300 409 382 

BWR 100 54 54 46 69 100 54 46 38 161 199 245 

Total 409 354 418 410 315 309 363 464 445 461 608 627 
Note: 	Average MTHM per assembly is based on Assumption 3.2.10. 

As shown in Table 5, the 307 MTHM per year requirement (Criterion 3.1.1) was met for all cases, 
where the 307 MTHM is combined from 230 MTHM per year of bare CSNF from legal weight 
trucks, over-weight trucks and rail based bare fuel casks, and 77 MTHM per year of CSNF in 
DPCs by rail. 

The throughput in terms of the transportation casks received is presented in Table 6, below. 

Table 6. 	Throughput in Terms of Transportation Casks Processed 

Waste Stream Case 

1 2 3 4  5 6 7 1 	8 9 10 11 12 

Waste Stream 
Type Avg. Peak 

DPC 
Only 

DPC 
Only 

Truck 
Only 

Truck 
Only Mix Mix Mix 

Sm. 
Rail 

Med. 
Rail 

Lg. 
Rail 

Truck PWR 71 73 - - 145 124 106 38 18 - - 

Truck BWR 27 23 - - 47 67 27 9 6 - 

Rail PWR DPC 14 12 34 26 - - 9 25 30 - - - 

Rail PWR 
HI-STAR DPC 

1 1 5 16 - - 4 4 4 - - - 

Rail BWR DPC 5 2 4 3 - - 1 3 3 - - - 

Rail BWR 
HI-STAR DPC 

- - 1 1 - - - - - - - 

Rail PWR - - - - - - - - - 90 55 37 

Rail BWR - - - - - - - - - 48 29 23 

Total 118 111 44 46 192 191 147 79 61 138 84 60 
Source: 	Attachment I, Excel File "Sumary-output.xls", Tab "Results" 

The throughput simulation model continues to process right up to the end of the year (see 
Assumption 3.2.3). Any transportation casks being prepared for processing are counted as a 
cask received, but there may not have been enough time to fully process and unload the cask 
contents at the end of the year's time. Also, fuel assemblies reside in the pool racks at the end of 
the year, and subsequently are not accounted for in the MTHM calculations as they are not ,  

processed into TADs. 

5.2 	Resource Utilization and Optimization 

A primary purpose for performing throughput analyses is to understand which processes and 
systems impede the flow of materials through the facility. When investigating throughput, a rule 
of thumb is used to determine if any one resource is saturated; that is, the rule of thumb is used 
to determine if a crane, trolley, weld cell, or any other arbitrary resource is being over-utilized and 
thereby impeding throughput. Typically, a process becomes saturated between 65 and 85 
percent utilization. Table 7 shows the resource utilization for the primary cranes, canister transfer 
machines, and weld cells. 
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A first review of the utilization results shows that no single resource is overloaded. This indicates 
that no single piece of equipment is over utilized. Therefore, some other factor is impeding the 
flow of materials through the facility rather than a single resource. Three items are discussed 
below, Crane Utilization, the use of Preparation Station #1, and bare-fuel rail casks. 

Table 7. 	Percent Utilization of Primary Equipment 

Waste Stream Case (%) 

1 2 3 4 5 6 7 8 9 10 11 12 

Equipment or 
Resource 

Avg. Peak 
DPC 
Only 

DPC 
Only 

Truck 
Only 

Truck 
Only 

Mix Mix Mix Sm. 
Rail 

Med. 
Rail 

Lg. 
Rail 

Auxiliary Pool 
Crane 9.61 8.84 4.30 4.34 14.29 14.37 11.35 6.99 5.56 11.5 8.52 6.99 

CTM Maintenance 
Crane 0.69 0.52 1.52 1.54 - - 0.49 1.07 1.27 - - 0.00 

Canister Transfer 
Machine 16.07 12.08 35.54 35.33 0.84 0.85 11.60 24.31 28.37 1.31 1.65 1.74 

Cask Handling 
Crane 24.88 22.87 14.15 14.52 34.32 35.13 28.81 19.94 16.76 29.35 23.84 21.44 

Cask Prep Area 14.93 13.05 13.73 14.2 15.34 15.55 15.39 14.81 14.26 14.42 13.20 12.10 
Cask Transfer 

Trolley 17.22 13.88 27.41 27.74 7.34 7.40 14.19 22.57 24.84 8.88 10.18 10.22 

DPC Cutting Jib 
Crane 4.86 3.65 10.63 10.71 - - 3.16 7.54 8.71 - - 0.00 

DPC Cutting 
Machine 7.24 5.43 15.82 15.91 - - 4.72 11.21 13 - - 0.00 

DPC Cutting 
Station 9.08 6.80 19.83 19.98 - - 5.93 14.06 16.28 - - 0.00 

Entrance 
Vestibule Crane 8.70 8.06 3.50 3.27 13.51 13.62 10.53 5.94 4.61 9.91 5.97 4.34 

Mobile Access 
Platform 15.88 14.64 6.98 7.26 24.08 24.32 19.14 11.36 9.00 18.48 12.26 9.53 

NDE Equipment 11.39 9.69 11.46 11.46 8.85 8.87 10.17 12.60 12.60 13.02 17.19 17.61 

Pool Area 32.85 29.03 24.87 24.49 38.17 39.39 34.41 29.06 26.40 37.97 36.66 35.94 

Prep Station #1 30.10 26.06 30.52 31.13 29.90 29.99 30.80 30.21 29.72 25.71 20.83 18.15 
Prep Station #1 

Jib Crane 10.39 8.39 17.22 17.49 4.38 4.36 8.55 13.72 15.06 5.31 6.13 6.09 

Prep Station #2 4.69 4.36 2.93 3.02 6.64 6.77 5.48 3.74 3.26 4.86 2.97 2.10 
Prep Station #2 

Jib Crane 0.53 0.41 1.15 1.20 - -  0.36 0.86 0.98 - - 0.00 

SFTM 9.54 7.70 9.92 9.60 . 7.21 " 	7.74 8.01 9.76 9.72 11.77 15.61 17.08 
TAD Canister 

Welding Machine 18.11 15.40 18.26 18.23 14.08 14.11 16.19 20.02 20.03 20.70 27.33 28.01 

TAD Closure Jib 
Crane 20.03 17.02 20.00 19.96 15.71 15.73 17.89 22.15 22.17 23.1 30.5 31.23 

TAD Closure 
Station 20.00 17.02 20.15 20.12 15.55 15.60 17.89 22.12 22.15 22.92 30.17 30.94 

Transportation 
Cask Vestibule 

(Entrance 
Vestibule) 

19.1 17.59 8.97 9.11 28.48 28.65 22.92 13.78 11.20 21.51 13.9 10.62 

Source: 	Attachment I, Excel File "Results.xls 

5.2.1. Preparation Station Review 

Preparation station #1 has been allocated multitude of tasks. Primarily, this station prepares the 
incoming truck transportation casks, rail-based DPC transportation casks, and new TADs. Also, 
this preparation station assists in the transfer of DPCs from their respective transportation cask 
into its STC for further processing within the WHF. As introduced in Assumption 3.2.6 and further 
described in the concept of operations (Section 4.2), the WHF general process flows circularly 
from the conveyance on the east side of the building, to the north side of the building for 
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preparation operations, to the pool on the west for loading/unloading operations, to the southern 
side for exit and welding operations, and back to the conveyance on the east side. 

However, this circular process flow is interrupted by a loaded and welded TAD, as is shown in 
Figure 2. The current concept of operations for the WHF is that all TADs exit the facility within 
aging overpacks. Aging overpacks are loaded by the canister transfer machine, located north of 
preparation station #1. Once welding operations are complete, the loaded and welded TAD is 
transferred within its STC back to preparation station #1. Preparation station #1 must be 
available to the TAD, otherwise the facility would become blocked and not be able to further 
process—essentially locking up the facility. Therefore, the preparation station is not allowed to 
accept any incoming objects when the TAD closure operations are approximately 50 percent 
complete. This ensures that the preparation station is available to the loaded and welded TAD. 
The consequence is that the preparation station remains idle for long periods of time, as is shown 
by the low utilizations in Table 7, above 

The requirement for TADs to exit the facility within aging overpacks should be reviewed as it 
requires the material flow through the facility to crisscross. Alternatively, improved process flow 
should be evaluated to reduce or eliminate otherwise conflicting process flows. 

5.2.2. Crane Utilization Review 

Reviewing the facility layout drawings (Refs. 6.2.6, 6.2.7 and 6.2.8) and the concept of operation 
(Section 4.2 and Figure 2), overhead cranes are the primary conveyance through the WHF. The 
three primary cranes are the cask handling crane, the auxiliary pool crane, and the entrance 
vestibule crane. The cask handling crane and the auxiliary crane have operating envelopes that 
span the entire cask preparation area (including the pool area) and a portion of the transportation 
cask vestibule. The cask preparation area is divided into two zones—the pool area and the 
preparation area. The entrance vestibule crane spans both the transportation cask vestibule and 
the preparation area of the cask preparation area. In addition, there is a SFTM that operates 
exclusively over the pool area. 

To avoid interference between the cranes or SFTM, only one crane or SFTM is allowed to 
operate at a time within a particular zone, which is either within the pool area, the preparation 
area, or the entrance vestibule area. Because the auxiliary pool crane operates on the same 
crane rail as the cask handling crane, neither crane can pass by the other. No two loaded cranes 
can occupy or pass through the same zone as another crane. 

Simply, one crane has to wait for the other to complete its job prior to operating. This inability to 
move across zones and pass-by each other significantly restricts the crane movements, which is 
the primary conveyance through the WHF. These restrictions are apparent in the overall low 
utilizations shown in Table 7 as each piece of equipment is waiting on another to complete its job 
so that it can operate. Thus, the low throughput in the WHF can be primarily attributed to the 
crane and facility layout as well as the poor material flow planning. 

5.2.3. Bare-Fuel Rail Cask Review 

Similar to DPC operations, rail-based bare-fuel transportation casks contain more fuel per cask 
than a similar truck cask. As discussed in Section 4.1.7, three different bare-fuel rail casks were 
used as input to the model—small casks containing either 8 PWR or 20 BWR fuel assemblies, a 
medium cask containing either 18 PWR or 42 BWR, and a large casks containing 32 PWR or 
68 BWR fuel assemblies per cask, respectively. The cask handling operations were performed 
using the same process as the truck casks, but due to their increased capacity require less 
transportation casks to fill a TAD. Therefore, for these cases the primary bottleneck is TAD 
closure and the respective exit through preparation station #1. The higher utilizations in the 
SFTM and TAD closure station reflect this (Table 7). 
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6.3 Design Constraints 

None 

6.4 Design Outputs 

This engineering study will be utilized by management to assess the adequacy of the WHF 
design in meeting throughput expectations and/or requirements. This study may also be used to 
support bounding assumptions for transportation cask quantities, TAD quantities, and various 
other throughput related assumptions. 

7.0 APPENDICES 
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APPENDIX A - 

WHF SUMMARY GANTT CHART 
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Prepare Aux Crane 

Remove TranspOrtabon Cask Lid to Rack 

More Siff Assemblies horn TC to R ark 

Move Bak Assemblies Into Stora ge Rack 

EX port Unioaded Tr ansportation Cask 

Prepare Aux Crane 

masa Transportad on Caak Lid 

Pr roam Cask Handling  Craft 

Ltf Trarnportation Cask To Waging  Sheri In Pool 

Wait) Casa P004 Handling Yoke ever Pool and Place cnto Stand 

Place Pool Yoke Uri Adapter orl ❑  Sia ng  

Attach Cask Haatiing  Yoke to Cask Hand trig  Cram 

Boll Transportation Cask Lid with at Least Fora Bons 

Ulit Transportation Cask Out ot Pool 

Wash Lining  Yoke and Elden or of Transportation Cask Over Pool 

Move Transportalion Cask to Preparation Stallion 

Remove Lid Lifting  Device horn Transportation Cask 11'd 

Weal Transportation Calk Drain Port 

Drafty noresportaii on Calk 

Close Transponanon Cask Drain PM 

Install Remainder of nonoportatkn Cask 1.k1 Bone 

Engage Transportatfan Cesar with Calk Handin g  Crane 

Move Transportation Cal* to Traetortanicas 

Downend nonsponadon Cask 

Move and Secure Platform into PosrOon around Tr actor/Silica' 

Install Tie Crowns 

Install impact Limiters 

Task 

Catcall Task 

Prowess 

 

Milestone 

Summary  

Scrod Up Task 

 

Omahas S 

18125 mini 
18195 /dna 

2120 mins 347 

1050 mins 193 

12 mins 11 

85 mins 4 30 

44 mins 	II 53 

15 mins 30 56 

160 mans 	53 81 

15 mins 81 

60 Mrs 79.56 85 

15 mins 	WI 87 

55 miter 	85 96.125 

15 mint 	87 101 

0 mires 

61 mins 06 115 

36 mires 	101 119 

45 nuns 	115 129 

20 mini Br 129 

70 mires 	125,110 137 

40 mins 179 147 

35 mins 	137 146 

28 mins 	142 150 

84 mins 146 150 

165 45 mina 150 

30 mins 159 1TO 

100 mins 	165 

AO mins 3 102 

90 mins 

911 mins 	183 

40 mins 108,209 

70 ings $63 214 

214 43 Mita 163 

55 mins 198,209 223 

25 mins 214 227.236 

26 mins 223 231 

40 mins 227 240 

40 mins 223 240 

35 mins 731,736 245 

30 mina 240 246 

25 mins 245 750 

50 pans 745 259 

15 inlns 	251 263 

47 mins 259 200 

15 mini 2113 273 

40 mins VI 275 

20 Mina 213 278 

55 mina VS 265 

10 286 

15 mins 	215 288 

75 mins 284 295 

140 minis 	229 314 

Rand Lip Cntical Task 

Holed Up Milartione 

Rated Lip Preget,' 

EV 

CHC,P$1,CTT 

EY 

BOUT 

EVMAREVC 

CHC 

C NC ,prep..EV.mA P 

CISCE-V 

CISC,Prep,MAP,P81 

EV IMP 

PG1 

PGI 

P61.P11 JC 

CHC.Prep 

CHC.Pr epPool,P SI 

CHC,Pool 

CHC pool 
Pon! 
CHC Pool 

CHC.PoOl 

A PC PSI 

APC ,Pool 

strimiam 

APC 
APORait 

EV.CMC 

CHC,Pool 

CRC 

CI4C 

CHC 

Pool 

CHC,Pool 

CI4C,Pool 

CHC.PSIprop 

P Gl.Prep 

P rep Ps I 

Prep ,P Si 

Prep pS1 

Prep psi 
CHC 

CHC.Prep,MAP 

CHC Prep 

MAP 

E-vc, EV,MAP 

SPA 

Ena-na Tasks 

Ptewict Summary  

Plip-12120 Mini 

10 Se mins 

Transportmlon Cork Vsnittia 91:nrancaYestas 1 12 no m 

Cask Handing  crandereparanon litencin nes 	nuns 

Tralsport aeon Cask Yesanule (Entrance Vegan 	ones 

nurportaeon Cask VeSibsie Militacielhektia 15  Mins 

Tramportarion Cask Vestibule (Entrance Vegas 	160 mins 

Cask Handling  Crane 	 15 bona 
Cask Handling  Crane,Cask Prep Area.Tnatlipoll 

Cask Harsiting  crans.Trensportaron Cask Veils 	1Slmins 

Cask Henning  Crose,Cari Prep AreAlrenHe Ac 	2 mins 

Tranboort al on Cask VestlOIJe (Entrance Veinal, 	, 13 mins 

Preparation Marion 71 

Pr agrarian IR ai on 11 

Preparation Mallon a1.Prepaatinn Radon at Ji 

Cask Handling  Crarre,Cask Prep Area 

Ca* Hailing  CrarreCask Prep Areapool Area 
Cask Handling  CrarrePoca Area 

Ca* Minding  Cram  Pool Area 

Pool Area 

Cask Handing  Crwle,Pool Ate a 
Cask Handing  Cram:mon Area 
&Daisy Pool CrwisPeoporation Stelon PI 
PA deny  Pool CrensPootAnla 

Spent Fuel Transfer Macrineglkon Ares 

Auldltary Pool Crane 

Au al Mary  Pod Crane,P eel Area 

Transportallan Cask Vestibule dEnasnee Veen) 
Cask Harding  Crane,POol Area 

Cask Handling  Crane 

Cask Handling  Crane 

Cask Handing  Crane 

Pod Area 

Cask Handling  Cranefflool Area 

Cask Handling  crrne,P nor Are4[5alla 
Cask Handing  Crime,PreparallOrl Stalional,Ca 

Preparation Mallon st,Cask Prep Are a 

Cask Prep Area,PreparatIon Station al 

Cask Prep Area,Preparation Station al 

Cask Prop Areamparst ion Station 81 

Cask Prep Areamparal ion Station 11 

Cask Handing  Crate 

Cask Handing  Crane,Cask Prep arsalrobile Ac 

Cask Montana  Crone,Cselt Prep Ares 

IMO@ aeons Platform 
Entrance *Mule CranATranoportation Cork ' 

&tome' Mgeskine 

External Weston* 

Dmadkn ■ 

BFO ID 'Task Mama 10 

0 

3 

4 

11 
33 

63 

se 

87 

ea 

101 mins 

90 mins 

r15 mins 

mins 

mans 

mires 

116 

119 

129 

$37 

/42 

148  
150 

159 

170 

183 

184 

1111■■=111 

Wit Handling  Facility  (WHF) PWRKBWR TC Throu ghput 

TG PWR TAD (in GA-4 Tn,ck Cask) 
Cask 1 

Re carve Transportation Cask with INF Assemblies 

Receive Conk Pedestal 

Install Cask Pedestal in Cask Transfer Trolle y  

Park Tr actorde ail car WWI nonsporral inn Cask In Receipt Area 

Move and Wait 1‘01101111 Ito Pei on Around Tractor' all car 

Remora 	Mere Impact ',initial and Perso mei Banter s 

Prepare CHC (CRC = Cask Handling  Crane )  

Remove De Downs 

Upend Transportation Cask 

Mane Transportation Cask to Preparation Station 8'I s9t2 
Remove and Store PlatrOnTi 

• 
gllp=M■mgo 

1.1 

Not In OFD 

5.1.25 

1.1.1 

1 1.2 

1.1.10 

NOT In !PV 

1.1.11 

1.1.13 

110TM 8110 

1.1.41 

1.1.16 

1.1.16 

1.1.17 

NOT In CFO 

1.1.18 

1.1.19 

1_1.20 

1.1.21 

1.1.27 

NOT In 6FD 

NOT In WA 

1.t23 

2.1 

2.1.2 

1.2 

S mina 

mins 

mins 

mins 

OlninS 

100 mins 

90 mins 

citme140 511115 

071 mins 

gp AO mins 

TO rains 

45 mins 

55 rains 

mins 

mins 

0 mins 

40 mins 

15 mins 
V 
CHC,Pool 

25 mins 

50 mins 

15 mins 

l ag mins 

,15 mins 

-.40 mins 

C 20 mins 

55 Mrs 

CH C,Paep 

15 mins 

75 mins 

: 140 mins 

11e 	1.2.1 

209 	NOT In vim 
-714 	1.2.2 

1.2.3 

277 1.2A 

1.2,5 

1.2.6 

1.7.1 

245 1.22 

11,9 

1110 

1.2.11 

1.2.12 

12.13 

1.214 

1.215 

1.2.25 

1.2.26 

1.227 

1.228 

1.2.29 

Prelate 9Y0 Handis g  Facility  (AMP) P 
DM, Wad 10131037 
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R.I 
	

Ronourea Names 

 

Shoat 1 

Preliminary Wet Handling Facility Throughput Study 

Figure A- I . Summary WHF Gantt Chart — 
Sheet 

050-30R-MGR0-00300-000-003 	 47 	 October 2007 



Preliminary Wet Handling Facility Throughput Study 

INTENTIONALLY LEFT BLANK 

050-30R-MGRO-00300-000-003 
	

48 	 October 2007 



BFD ID 

12.30 

NOT In IWO 

1.3 

1.3 .7  

Not in RFD 

1.3.2 

NOT in BFD 

NOT in WC. 

NOT In BFD 

NOT In BFD 

1.3.3 

HOT in OFD 

1.9.4 

1.3.5 

P607 In BED 

1.3.5 

1.3.7 

NOT In WO 

1.3.1 

1.39 

NOT In WO 

1.3.10 

1.3.11 

1.3.12 

1.3.13 

NOT In WO 

NOT In 

1 .3.14 

NOT In BFO 

1.3.15 

2.1 

NOT IN SFD 

21.1 

NOT IN BED 

4,1.1 

1.1.2 

NOT1n lPD  
4.1.3 

4,14 

4.141 

4.1.6 

4.1.7 

4.1.2 

4.1.9 

4.1.10 

RemweliPlaBOIT111 

Exit Tract onTrair er web Empty Transportation Cask 

Cask ? 

Cask 3 

Cask 4 

Cask 

Ca sk 6 

Rect hoe STC with Empty TAD 

Place STC In Site Transporlition Set down Area 

Prepare CHC 

Move TAD STC to Preparation Matron of Closure Station 

Move Unloaded 1311e Transporter to Yard 
Clean Lip CHC 

Prepare AUX. Crane 

Attach lid Lilting Device en STC lid 

Reinder TAD STC Lid Baits 

Prepare Jib Crane 

Herniate TAD BTC Lid and Place on Lid Rack 

Remove TAD Lid and Place on Lid Rack 

Clean up -111/ Crane 

Fill TAD wittillorabieliVitarer 

Fill TAD STC with Berated Water 

Prepare Jib Crane 

Place TAD Lid onlo TAD 

Place TAD STC Lid onto TAD STC 

Prepare CHC 

Move and Lower TAD SIC to Sta ging  Sn MT in Pool 

Wash Cask Handling Yoke over Pool and Plate onto St and 

Attach Long  Reach Adapter and Pool Cask Handing  Yoke to Cask Handling  

Lower TAD STC to TAD STC posnicin In Bottom or Poor 

Clean up CHC • Remove Lifting Yokes 

Prepare Pool 	Crane 

Remove TAD STC Lid and Platt an Lici Rata 

Prepare Am. Crane 

Remove TAD Lid and Place on Lid Rack 

Move SHF Assemblies horn Rack to TAD 

Clar Review of Loading  Pim 

Move SNP Assemblies from PWR Race to TAD 

Perform Nuclear Materiais Ac count ability  C hec k 

Install TAD Carrslei Lid 

Install TAD SIC Lid 

Prepare CHC 

Lin TAD STC to Staging  Slielf 

Wash Cask Pool Handling  Yoke Over Pool and Plane on Cask Pod Hantliin i  

Detach Pod Yoke LIE Adapter' and Place oleo Stand 

Attach Cask Handling Yoke in Cask Handing Crane 

Bolt TAD STC Lid with a min mum .or Foal Solis 

Lin TAD STC out of Pod 

Wash LIMN  Yoke and Eklerlot of TAD ETC Over Pod 

Move TAD STC to TAD Closure Station 

441snins 295 	317 

114 mins 311 

7129 mins 2 	 997 
2120 mins 347 	107 

2120 mins 592 	1702 

2120 minis 	1727 

2129 mins 1382 	2672 

1053 MIPS 17? 7 	2225 

40 mins 	 2064 	 EV 

20mins 	 2084 	 Prep,CI4C 

110 mins 2081.2073 	2093,2190 	CHC,Prepyi 92 
12 mins 7041 	 EV 

20 mins 2081 	2104 	 tild.PPOP 

20 mins 2100 	7107 	 APC,Prep 

110 mins 2104 	2115,2117 	P52,PS2 JC 

72 Mina 2107 	3122 	 P52 

40mires 2157 	2122 	 P57 JC 

35 mins 21152117 	3129 	 PS2 JC,P52 

50 mina 2172 	210%2137 	P52.P52 JC 

25 need 2179 	2155 	 PS? JC 

29 reins2129 	2145 — 	PS2 

34 mins 2141 	2149 	 PS7 

35mini. 2145 	2153 	 Prep,P 57 JC 

50 mins 2149 	7151 	 P52.PS2 JC 

50 mins 2153 	7159 	 PS2 JC,PG2 

20 mins 2151 	2172 	 CHC,Prep 

50 reins 2154 	2180 	 CHC,Prrp.Pool,PS, 

30 reins 2172 	2184 	 CHC,Pool 

35, mins 2150  2188 	 CHC,Poot 

70 mins 7184 	7197 	 CHC,Pooi 

55mins 2188 	2203 	 CHC 

20 mins 2197 	7706 APC,Prep 

35 silos2703 2213 	 APC,Pool 

20 mins 2706 	77 10 	 AFC Prop 

55 mins 7213 	 APC,Pool 

571 mins 7072 	2235 

105 mins 	 2227 

445 mins 7226 	2233 	 Pool,SITM 

21 mins 2221 

2632aim7775 	2495 

40 mins 	 /261 	 APC. Prep 

as mins 7236 	2247,7755 	Pocil,A PC 

59 mins 2741 	2260 	 APC.POOI 
40 mins 7241 	2260 	 CHC,Prep 

55 mins 7747,2255 	2271 	 CHC,Pool 

15 mins 7760  2273 	 CK,Pool 

40 mins 2771 	2279 	 CHC cell 

25 mins 2273 2391 

40 mins 2278 	2295 	 PcottiFTM 

35 mins 7291 	2290 	 CHC.Pool 

30 mins 7265 	7291 	 Pool.C14C 

20 mins 2290 	2299 	 CHC.TCS 

Resource Nears 

Wage Access Plalfarnt 

347 

1017 

1202 

/727 

2072 

2260 

2271 

ach Adopter and Pool Cask Handing Yoke to Cask Handling Cr 

Loner TAD STC lo TAD 91C Position In Bosom tK Pod111111 70 mins 

Clean up CHC - Rem we Lining Yoke slip 55 mins 

Prepare Poo Aim Cr 	76 mins 

Remove TAD ITC Lid and Place onudRac 	35 Mins 

Pnepare Aux c ran 	20 mins 

Remove TAD Lid and Place on Lld Raci$1,55 mins 

Move SOW Assemblies from Rae k to TAOW571 mins 

OA Review of Loading Plan 

Move StiF Assemblies from PArR Rack hi TAD 	443 rnIns 

Perform Nuclear Materials Accourtatility Cam 	21 urns 

TAD Caniscei ClosurtP11. 71. 12832 Mina 

Prepare Pod Ale Crane lip 40 mina, 

Install TAD c*riissv udlip 10 mins 

Install TAD STC L7s AO ins 

PrepareCHO. 40 mins 

UR TAO STC to Sta ging  Shrift. 65 Mires

Mantling  Yoke Over Pool and Plane on Cask Pool Handing Yoke Sian Ar  15 mins 

Detach Pod Yoke UR Adepler and Place onto Mendip 40 mins 

AtraCh Calk Marian Yoke To Case Handing C7 eerily  75 mins 

BOIT TAD ETC Ud with a minimum of For Elotat .40 mins 

LW TAD ETC Out or Pcelilli 35 riLlns 

Wash Lifting Yoke and ExTerior Of TAD STC Oven Pool Pool CHC 

Hove TAD STC to TAD Clostre Station. 70 mins 

	

4.1 	TAD Candler Closure 

	

MTV( Olt 	 Prams Pool Am Crane 

1110 mina 

12 aerie 

mins 

?0 mins 

110 mins 

72 mins 

40 mins 

135 mins 

t.50 inns 

25 mins 

'29 mins 

134 mins 

135 mins 

50 mins 

50 rains 

10 mins 

0 wins 

30 Mire. 

35 rains 

Tralsporradon Cask ves5ou4e (Entrance WPM 
Cask Prep AnmC ask H and ling Crane 

Cad Handing  CrifItCa&k Prep Art441E11'3114 

Transporter-on Cask Vestibule (Entrance Vesdb 

Cask Handing Crate,Cask Prep Area 

Amelia/1j Pod Crant.Cask Prep Area 

Pfq:Teatton Station 42,Prepa anon 9tallan4112.11 

Rama= Station •2 

More TAD ETC to Preparation St anon or Closure Still o  
Move Unloaded SIC Transporter iv Y ■ 

Clean Lip C14 

Prepare AWL Cf 

Attach Lid Lining  Device on STC 

Remove TAD ETC Lid do 

Prepare -40 Can 

Remove TAD ETC Lid and Place onLid Ra t  

Remove TAD Lid and Place on Lid Re 

Clean up Jih Cr 

Fill TAD with Stormed water 

Fill TAD STC melt Bonged Watt 

Prepare Jib ran  

Place TAD Lid onto TA. 

Place TAD ETC Uclorio TAD 

Prepare CHC 

Move and Lower TAD STC to Staging Shell In Po 

Wash Cask Handling  Yoke ovw Pool and Place onto St 

Tick Nano 
	

Dumlion 
	P 
	

R.I. 

Cask 4 	Jr /20 mins 

Cask 

ReCe;Cr STCC Ietth6Sk efillIpty-21:14111.111.wins12$2e lmin."" mina 

Pl ace ETC in Site Tr inSPOrt an on Set down Area " AO mins 

Prepare CHC 	mine 

Preparation Marion P2 in Crane 

Priparan on Matron in Crant.Preprr an on M 

Preparation Marlon ar7Prepa ati on Station a2J1 

Preparation MEI on tr7 ..a0 Crane 

Prepense on Marian e2 

Preparation Station 02 

Cask Prep A rea,Preparat ion Station 42.69 Cran 

Preparation Mati on ir2Prepar an on Station IR Li 

Preparation Melton 12 -lb CranO,PreparatIon M 

Cask anal! Crane,Cask Prep Area 

Cask Handing Crwie,C ask Prep ArekPool Area 

Cask Handing Crase,Pod Area 

Cask Handling CrarrePool Areal 

Cask Hauling CrimPaal Area 

Cask Handing Crane 

Aux:Mary Pool Crase,Caek Prep Area 

Auxiliary Pool Crana,PoslAraa 

Auxiliary Pod Orine,Casis Prep Area 

Auxiliary Pool CrenePool Area 

2172 

2104 

514 

317 

2011 

2064 

2523— 

2102 

2104 

2107 

2115 

2117 

2122 

2129 

2137 

zal 
2146 

2149 

2153 

2161 

3199 

2100 

2197 

7203 

2716 

2216 

2225 

2226 

2227 

2233 

2235 

2234 

2241 

2247 

2256 

2273 

2279 

2231 

2295 

2290 

Tack 

CrWeril Task 

Progress 

Milestone 

Summary 

Rolled Up Task 

Roped Up Criboa Task 

paid up M Anton' •:'.> 

Rcriael Up Printings 

adarrial Talks 

ROMS Eu•inary 

External Milestone 

Externs I M ilestone 

Deedirir 
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We: VOW 1041637 

• 
11111‘1111 

Sheet 7 
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5 
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 airs 

114 mins 

Cask MIllp■I 7120 mina 

Cask 21201111ns 

Pool Area.Speri Fuel Transfer Machine 

my Pod Ciarissaaak Prep Area 

pn Ar ca_Aire Mery Pool Crane 

Au id li ary  Pool crane,Pool Area 

Cask Handing  Cruns,Cask Prep Area 

Cask Handling  brane,Poni Area 

Cask Handling Crane.Poof Area 

Cask Handing CranaPool Area 

Pool Area.Caek Handling Crane 

Pool Area,lperl Fuel Transfer Machine 

Cask Handing C,ranePool Area 

Pool Area,Cask Handling Crane 

Cask Handling Crarie.TAD Closure ea an on 

• 
11111■61, 

Preliminary Wet Handling Facility Throughput Study 
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DiTtAFT 

Cleant-lp CHC 

install PPE and Temporary Stiletting 

Open TAD StL Drain Pod and Drain TAD ITC Partially 

Remove TAD STC Lid Bolls 

TAD Welding land Coati V 	Dryindi 

Remove TAD STC LW and Place In iJdBack 

Install. Cask MOM Ring 

Drain TAD Paddy 

klove TAD cininar Welding *Whine to the TAD 

Position the TAD Canister Welding Machine on the TAD Canister LId 

Weld TAD laser LId and inspect Weld 

Drain TAD Canister Fully 

Dry TAD Canister Intel-arr./WW1 Pill and Leak Test Weld 

Wadi TAD Canister Crain Ports and inspect Weld 

ReliKeraiTN2 Canister Welding Mar nine from the TAD C artiste' 

191M90186r Lid on Tad Canister 

Mote TAD Canister Welding Mac hinge to the TAD Canister and Position 

Weld TAD Outer Lid and Inspect Weir} 

Remove TAD Canister Welding Machine from the TAD Canister 

Remove Cask Shield Ring 

Instal TAD ETC LId 

Bolt TAD STC Lid lAll Bolts R afd to Exit Facility] 

Open TAD STC Drain Pori 

Drain AmutuS Between STC and TAD 

Dry trial or a TAD SIC 

Close SIC Drain Port 

Receive Aging Overpack Acr c Aging Overpack) 

Move Site Transporter with Aging Overpack to Aging Ciesigafk ARCM Mat 

Remove Aging Overpack Ltd Boils 

Move Site Transporter with Aging 0 v erpnc a into Loatithsgficsam 

arSove Cask Transfer Trolley into Pr ep aradon Station el 

install Cask Pedestal in Cask TranSfei Trol ey 

Move TAD STC to Cask transit4ti nil ry.  

Secure TAD ETC to Cask Transfer Trolley 

Remove TAD ETC LId Boas 

Move TAD STC Into Cask unloading Room 

Move TAD to AO 

Remove AO LA and Place in Laytiown Area 

Moot canister Tr ansfer Machine to Cask Port Slide Gate 

Remove TAD SIC Lid and Place in Laydown Area 

Open Carl er Transfer Machine Slide Sate and Open Cask Part 811ie Gate 

Lift TAD trio C master transfer Machine 

Pose Canister Transfer Machine Slide Cafe and Close Cask Port Slide Gale 

Move Canister Transfer Machine to Overpack Peet 

Open Canister Transfer Machine Slide Glee and Open Overpack Pon Glide 

Lower TAD Into Aging Overpack 

Close Canister Transfer Mad-line Slide gee and Close Overpack Port Mittel 

Export TAD In Aging Overpack 

Install Aging Overpack Lid 

Move Site Tr ansperter with Aging Overpak tO Aging Overpack Access Plat 

Bolt Aging Overpack lid 

More Urdoaded TAD STC 

Mardian 	p 	 S 

15 mins 7211 	2308 

1111 mins 2296 	2332 

34 mins 2300 	7308 

12 mins 2102 	2311 

7216 mint 

35 mins 2306 	2318 

35 mins 7311 	7325 

32 mina 2311 	7329 

15 mats 7325 	2333 

50 mins 7329 	7338 

440 mins 2333 	2358 

34 mins 7338 	2362 

375 mile 2356 	2387 

2112 mita 2282 	2403 

35 mins 2757 	2410 

45 mins 2403 	2417 

55 mins 2410 	242e 

410 mins 2417 	2444 

35 mins 2426 	2451 

35 mins 2444 	2458 

40 mins 2451 	2465 

240 mins 2458 	2467 

6 mins 2455 	2470 

38 mins 2457 	2474 

110 mins 7470 	2492 

11 mins 7474 

394 mins 2205 	2559 

t4 mins 	 7500 

06 mins 2496 	2502 

14 mires 2500 

29 mins 	 2510 

ES mins 2596 	2520 

45 mins 2510 	2535 

200 mins 2529 	2532 

12 mins 2535 	2554 

32 mins 2557 

138 mins 2495 	2597,262 

39 mins 	 2567 

5 mins 2560 	2568 

30 mitts 255? 	2575 

2 mins 7558 	2578 

25 mins 2575 	2582 

2 mins 2571 	2585 

3 mins 258.2 	2587 

2 mins 2583 	2590 

33 mins 7581 	2594 

7 mins 7590 

299 mins 2559 

45 mins 	 2505 

14 mils 2598 	2610 

240 mins 7505 

480 mitts 2559 

Pool.CNC 

TCS,TCS _IC 

TCS 

TCS 

TCS,TCS JC 

TCS JC, TCS 

ICS 

ICS JC,TCS,WS 

TCS .PC, TC5W & NOE 

WS, TC S, TC S.IC, NDE 

ICS 

T s x.ns 

Tcems.nocrctsJC 

TOT JO,TC13,118 

TVA ICS JC 

TCS JCWS.TC 

WS. TC S, TC S JC. NDE 

TCS JC, WS.TC 

WS,TCSJC 

TCS,TCS JC 

TCS 

TCS 

TCS 

TCS,TCSJC,W S  

TCS 

AOAP 

AOAP 

P91 JC,P111.CTT 

CHC.CTT,EV 

etT,P211 

C1T.PO1 

CTT 

CTM 

CTM 

CTM 

CPA 

LIM 

CTM 

C1/6 

CPA 

CTM  

C TM 

CTM 

AOAP 

AGMs 

Rowena Names 

Pod Ard0.Cesk Raiding Crewe 

TAD Cluster Sue ices.TAJ5 CioSiee Jib Crane 

TAD Closter St at ion 

TAD Closure Station 

TAD Clog Lee Sul ian,TAD Oast. e JIb Crane 

TAO Closer Jib Craree,T413 Ciasure Station 

TAD CloStsre Magian 

TAD Closter Jib Ccane.TAD Closure linationTA 

TAD Clouse Jib crane .TAD CloSere Station, TA 

TAD Canister Malang Machine.TAD Closure lit 

TAD Closer StalliOn 

'MD Owe Jib CrAne,TAD [argue Welding R 

TAD Dome Seanon.TAD Canister Welding Ma 

TAD CloSixe Jib Crass e,TAID Closure Statian, TA 

TAO Down! MaitIon.TiLD Closure Jib Gni* 

TAD diatire. Jib Crane .TAD Canister Welding/4 

TAO Carl aer Molding Machine. TAD Closure Sti 

TAD Closure Jib crare.TAD C anasta Welding SI 

TAD Canister Waling Machine, TAD Closure .11 

TAD Closure elatiorrlAD Closers .11, Cans 

TAD Closure Station 

TAD Closer Station 

TAD Closer Station 

TAD aware etnim.TAD ClerelltesIM Crane,TA 

TAD Clostre Station 

Presimalln Mallon e1 Jib Crane[56%],Prepan40 

Cask Pi ',ruling CririO.ChrilSEer Trantifft 

Grafter Wender Vol leir(50510nariellIon 

Caraster Transfer TratimPtSMIPcvPrifetion Ste 

Cadigtere Transfer Trolley 

Canister Transfer Machine 

Canister Maeda Machine 

Canister Transfer Machine 

Canister Transfer Macrine 

C mister Transtir Machine 

Canister Transfer Machine 

Canister Transfer Machthe 

Canl der Transfer Machine 

Canl ear Traeger Medina 

Ciniaer Transfer Malin! 

Caster Transfer Machine 

Aging Overpack Access Platform 

Aging Overpack Access PiaMom u  

23132 

—23D2—  

2403 

2410 

2417 

2444 

2661 

2675 

2578 

2552 

2585 

2597—  

2591:1 

2597 

2110 

23il 

2910 

2012 

2291 

2302 

2900 

2910 

7325 

2333 

U3 

nor in ten 

4.1.11 

5512 

4.121 

4,1.29 

4.1.30 

4.1.31 

4.1.32 

we is DM 

1.5 

1,51 

1.5.2 

1.5.3 

15.4 

1.5.5 

1.56 

1.5.7 

1.5.8 

1.5.9 

5.1 

5.13 

11.2 

51.3 

5114 

£1.5 

51.5 

£1.7 

11.9 

51.9 

5,1.10 

1.5 

1.51 

1.5.2 

19.3 

1.7 

4-1.13 

4.1.14 

4,1.15 

4.516 

4.1-17 

4.1.11 

4.119 

4.120 

4.1.21 

4.1.22 

4.523 

4.1.24 

4.1.25 

4.1.21 

4.1.7/ 

MFD ID 	[Teak Karns 

Ageing Overpack Access Karam 

Aging Womack Accede Platfonm 

WWWWWWW:MMLM 

	

Oval DP 	-  .; 	126 lege16 

	

Install PPE and Temporary MI 	rail mins 

Open TAD Sir Drain Pon and Or err TAD ETC Partia11/11,1341 

TAD waning iprni con VIICISMI 

	

Remover TAD OTC Le 	 d 

	

5 	Boit 	12114e 

5216•611 

	

Remove TAD ITC Lid and Race in LW 	R 	mins 

ova TAP Caresser Welting Machine to the TAD Canister and Position On the Li 

Boll TAD STC LId (All Bolts Req'd to EMI Fall 

Open TAD STC Drain Po 

g1/1A111140t. Between ITC and TA 

Dry interior of TAD 13T 

Close STC Drain P 

Receive Aging Overpack LAO = Aging 0 TerP 

Mow Otte Transporter sett Aping Overpack to Aping Overpack  Access Mallomi 

Rama Aging Overpack Lld Boni 

Move We Transporter with Aging Overpack Into Loading Roo rb  
Move Cad( Tanager Trottel into Angara Ion Mallon el 

Install Cask Pedestal In Cask Transfer Troll 

Move TAD ITC to cask Transfer Troll 

Secure TAD STC to cask Transfer Troll 

Remove TAD STC Lld Solt 

Wee TAD enlister Welding Machine to ate TA 

MOW 1114 MOCeerster Waking Machine on the TAD Canister 

Weld TAD Inner lid and inspect Wel 

Drain TAD Canitar 

Dry TAD Carnet, Interior. nalturn Fill and Lank Test W 

Weld TAD Canister Drain Ports and erdpect Weld  

Remove TAD Canister Waring Machine from the TAD Coed 

Place Outer Lid on Tad Card See 

Weld TAD Outer Lid and Inspect Weld  

Remove TAD Canister Waling Machine from the TAD Carla 

ROMO•dt cad. Weld Rin 

insiail TAO STC Ll 

install Cap Shield 

Drain TAD Pa 

rains 

mins 

5 mins 

reins 

-440 mins 

34 mins 

it21 15111 

)200 Mali 

mins 

nuns 

65 mins 

440 mins 

133 mats 

135 reins 

40 mins 

740 mins 

6 mins 

.3.8 loins 

110 mins 

11 mins 

mins 

4 rrins 

mins 

14 mins 

76 mint 

85 intros 

145 mires 

1200 inins 

12 mins 

Move TAD OTC Rio Cask Urdoacing R 	72 mins 

Move TAD to Adip.138 mins 
...._  

Remove AO Lid and Pi ace in Leydoen Area Ur .30 mins 

Move Canister Treater Machine to Cask Port Slide Gake Clint 

Remove TAD STC Lid and Place in laytikrarn Area 111 10 mint 

Open Canister Transfer Machine SU& Gar and Open Cask Port Slide Gaidillp 2 mins 

LID TAD into Canister transfer Machirtilp 25 miss 

Close Canister Transfer machine Slide Gate and Close Cask Pon Slide Centi, 2 mins 

Have Canister Transfer Machine to Ovapack Po1011. S mins 

Open Canister Transfer Martine Slide Gale and Open Overpack Port Slide --  7 mins 

Lower TAD into Aging Ov epee 

Gat.4 

 ^15 mins 

Clore Canister Transfer Machine Elide gate and Close Overpass Pon woe ctellp 2 mins 

Export TAD In Aging Overpack/A 	211 nu n 

install Aging Overpack uti 11,15 mks 

Move Site Transporter sath Ataig Overpack to Aging Overpack Access Ran 	Si mires 

son Aging [Warped; 	240 min 

Store Unloaded TAO 
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Teak 

Crilicat Task 

Progress 
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&Amerce,. 

Rolled lip Teak 
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Railed UP Progta111 li■■1 13/404186111frwrY 
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Daadiiri ■ 
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1111111■11. 111■11,11 
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4832 

15795 mins 

3170 reins 
3170 mins 2070 
3170 mins 3015 
2170 mins 3360 
2170 mins aro 

1080 mins 4050 
1031 mins 4395 
7932 mins 4548 

304 mins 4555 
138 mins 4818 
288 mins 4882 
a 00 loins 

301 5 
33350 
3705 
4050 
4395 
4548 
4568 
4818 
4112 
4820.4935 

entitles 

28 mins 
20 mins 2613 

14.4 mins 2613 
212 mins 2620 
881n 2622 
25 mks 2812 
14 mins 2042 

Cars leer Transfer TrOlkly 
Cask Managing  Craw,Cask Prop Area,Canister 
Cask Harscang  Crane.Calk Prep Area 
Transportation Cask Vesigaiie (Entrance Vestfb 

N  . 1 DS 	 NCH
. 

 'CC 	 
INMMU.-IEWMEMNKMMMMM 

MOW TAD ISTC lo Preparation Spoon I Ape Pins 

	

Polt TAD STC LI 	146 eft 

	

Release TAD ITC ROOS Cask Transfer Troll 	121211 

Ral110V. TAD fre from Cask 	Trolley  and Place in fine Transporter SetDown Are 	AO min 

	

Clean up CI4CP 	25 min 

	

Retrieve mid Secure TAD STd 	14 Fran 

S 
	

R I 

2011 
	

CHCPrep 
2120 
	

C TT 
2822 
2642 
	

C TT 
3650.2654 	 CHC.Prep,C TT 

CRC Prop 
EV 

TC HWR TAD (in GA-9 Truck Cask) 
2020 
	 cork 1 

3016 
	

Calk 2 
Casio 3 

5708 
	

Cask 4 
Cask 5 

4306 
	

1.3 
	Receive STC with Empty  TAD 

4648 
	

2.1 
	Move WV Assemblies from Rack to TAD 

4668 	 .1 
	

TAD Canister Closure 
4818 
	

1.5 	Receive Aging Overpack 1A0 = A ging Overpack) 

	

5.1 
	

Move TAD ito AD 
4920 
	

1.5 
	Flood TAD In Aging Overpack 

	

1.7 
	score Unloaded TAD SIC 

DRAFT 
ID 
	

8713 	Teak Ninth 

2815 	 1.7.1 
2816 
	

1.7_2 
1.7_3 

21122 
	

1.74 
3612 	1.74 
2830 	710T Irs BPG 

U.S 

install TAD STC LM 
Move TAD sir to Preparation sirs im I 1 
Solt TAD STC Lid 
Release TAD SIC frorn C Mis Transfer Trail& 
Remove TAD STC from Cask Forester MAW and Place In Ms Transporter 
Cleanup DK 
Ratilaela and SaCtre TAD STC 

1.91einre 
	 • 

%emery 
	 11111.■■. 

Raged Up Ts* 

Rated Up Cdical Tilak 

Rolled lip Weems 

Wed 1113  Prelims 18=■M= 

5148 
5157 
5157 
5154.5150 
5164 
5108 
5173 
5190 
5194 
5700 

5205 

5221 

5234 
5291 
5235 
5239 
5943 

2170 mins 
Calk  = 	)2170 nand 

RoortIve STC with lbspty TAG...1E1010 mini 
Hove IOW Assemblies from Rack to TA. 	1031 mina 

TAD Cart star Ciosu 
Receive Aging  Overpack (AD a Aging  0 verpac 

Move TAD to A 
Expal TAD In Aging Overp 

Store Unloaded TAO ST 

15785 /sacra 

5384 mins 

p .25 mins 

12 inns 
85 mins 

mire 
15 mins 

J 170 rnins 
190 mins 
SO mins 

220 grins 
S rains 
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4984 

BIM — 
5190 
6194 
6200 
6205 
5213 
6321 
8229 
6235 
62a 
5256 

15. mins 
0 mins 

170 ralinS 
90 mins 
90 mins 

no mins 
95 reins 
40 mins 
75 mins 
15 mins 
40 mins 
70 mins 
40 mins 

200 mins 
202 mins 

30 rents 
20 reths 
40 mins 
40 mars 
40 mina 
70 mins 

585 mins 
5 mins 
2 mins 

25 mins 

5020 
5043 
5045 
5062 
5095 
5105 

5114 
5118 

5233 
5001 
5020 
5042 
5045 
5862 
505 
5105 
6114 

Receive Cask Pedestal 
Instill Cask Pedestal In Cask Transfer Trolle y  
Park Tractor/Railcar wilh Transportation Cask In Recap Area 
More and Secure Platform irao Position *racing Tractor/Railcar 
Remove 001011WaParsornel Marna (3 rvqukeq 

Install Trurnions 
Remove lie Downs 
Move Transportation Cask with Impact Limiters to Cask Stand 
Remove and Store impact Limiters 
Move Transportation Cask to Cask Tlaing  Frame 
Secure Transportation Cask to Cask Tarin g  Frame 
Prepare CHC 
Upend Frame with TransportialOrs Case 
Release Transportation Cask from Cask TiMng Frame 
Move Cask Transfer Trolley  to Preparation Station al 
Move Transportation Cask to Cask Tr/sister Trolle y  
Secure Transporialson Cask to Cask Transfer Trolle y  
Remove TC LJd Bilks 
'Mach TC 1.1d Adapter onto TC Lid 
Remove Transportation Cask Lid and Place psi* Lid Seek 
MOO Cask Shield Ring  
In al ail DPC Lid Adapter ort o DPC 
Remove Cask Shield Ring 
Move Transportation Cask into Cask Transfer Room 

More DPC from TVA I ng Overpack to DPC ETC 
Move Cenlraer Transfarkiachine to eksk Port 
open CTM Slide Gate and Open Cask MO Sala 
Loll CPC Into Canister Transfer risclIne 

fir-Star PWR DPC TAD 
1.1 	Receive Transportation Cask with OPC 

ISIS in IWO 
1.1.25 
1.1.1 
1.1.2 

Nat In Blie 
Not In BPD 

1.1.3 
1.1.4 

1.1.31 
1.1.32 
1.1.33 
1.1.31 

5.2 
5.2.11 
8.,112 
5.2.13 

Tramp:trellis Cask Vesabule (Entrance Vesilb 
Cask Nimdli nq Crane,Preparation Elation sten 
Trassport elm Cask vesting. (Entrance VssOle 
Transact anon Cask vosibult (Entrance Vials 
Entrance Veetl bule Cr sni,Transportation Cask' 
Cask Handling  Creme ask Prep Area 
Cask Handling  CraneMobile Access PlatfomaC 
Cask Handing Crine,TrareportatIon Cask Vest 
Trawispori ab on Cask VratIbuie (Entrance Vesdb 
Cask Mantling  Crane.Cask Prep Ares 

Mobile Access Platform 
Cask Handlent Crane 
Cask Hanellng Crnme,Creek Prep Area 
Cask Handing Crarie,Moblie Access Platform 
Ca reste r Transfer Trni ley  .Cask Prep Are a Pre pa 
Cask Handing  eras e.0 waster Transfer Trolle y,. 
Canister Transfer Trolley .0 ask Prep Are aPpepa 
Canister Transfer Trolley.Preparation Marion 01 

Gardner Transfer Trolley.Preparal on station OS 
Preparation St anon RI Jb Crarol.Preparatl on SI 
Prep twation lR ai on 11,111/010011 Slanon at 
Cask Prep AreaPreparal ion Mallon # 1 Jib WO 

Preparation Si M on 21,Preparalen Dalian 01 .0 
Canister Transfer Trolley 

Carister Twofer Mac hIne,Canial er Trander TP 
tartan 'Manlier Troney,Cantner Transler Mac 
Carilataf TTSIStar Trulley,CenIstor Twister Moe 

18195 From 

5084 mins 
12 mins 
85 mint 4993 
44 mins 5001 

5140,5157 
5157 
51574100 
50114 
5158 
5173 
5190 
5104 
5700 
5217 

5213 

5228 

4993 
5229 
5234 
5236 

5130 

EV 
C AC  

EV 
EVJVAP 
EVC,EVANUs 
CHC.Prep 
CHC,61APPITP 
CleC,EV.Prec 
EV.EVC,PASP 
CHC.Prep 
MAP 
CNC 
CHC.Prep 
CrIC.11AP 
C1Tprepp61 
CHC,CTT.10111 
CTT.PrepP81.E 
CTTP91 
C1T,P01,P91 JC 
P91 JCpiri 
PrI,P61 JC 
Prep,P111 JC,CTT.PI1 
PS1P11 x 
[Tr 

C MIX TT 
C TT.C1Ta 
CTTX170 

Mara Talks 

Plotect Swnnwy  

atelier OM Hwan g  FseNty  (s1selF) P 
DWI: Wed 1013107 

Task 

Critical Task 

Prowess 

L 	 

Prepare CHC 
risesporralton Ca 

Cask Tilling Frei  

eparabon Station 
ask Transfer TrO 
ask Tranitet Trail 

Samar IC Lid Solt 
Adapter onto IC L 

Fitl Place onto Lid Re 
Nal Cask Shield Rin 

115 mins 
0 mins 

20 mins 
erNITS 

?CO mins 
202 mins 
3Dnens 
20 mins 
40 mins 

L/c1 Adapter onto DPC .)40 mire; 
ove Cask Siveld Rini.. 40 owns 

to Cask Transfer Room [20 mint 
Overpack to DPC STOW 565 nuns 

r Iktac rine to Cask poillpitimins 
FI.Open cask slide o 	Nos 

spiar Thrtsrarr 	21 Mks 

&Isms! Hiestere 

Eateenal Weems 
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11111■Ip 
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DRAFT 
ID 8F13 	Task Nam Dinkel 	IP R 

5343 5.114 	 Clam 0174 Side Glee sad C1019 Cash Side Rate Mils 5228 5232,5244 CTTCTIS 
5244 51.15 	 More Cantata' Trim de/ Machine Away From Cask Pon 5 Mk* 6243 574$ CRAG TT 

6248 5.2.15 	 Now Transportation Cask to Preparation Station al 261ran0 5246 5252 Prep.P51,CTT 
5252 5_2.17 	 Weal Transportation Cask Go 75 mins 5243,5248 5261 C THWC,C TT 

6261 6.211 	 bait Tralaporlall as Calk Lid 270 rins 5252 5263 Prep.P51 
6253 5810 	 Remove Transportation Cask Lid Adapter from Transportation Cask Ltd 64 mks 5761 5711 P-S1 JC.PicS 
5271 LUG 	 Release Transportation  Cask from Cask Transfer Trolley 212 rani 5763 5202 CTT.PSI•Peil 

6291 1.2 	Export Unloaded Transportation Cask 832 mine 5713 5401 
5292 Rat 1R OM Move and Secure Platforms Into Pordelon arterslTractorflealler 15 mins 	5771 5295 EV•MAP 

nes 1.115 	 Engage Transportation Cask WIC ti Cask Handling Crane 30 mins 5292 5300 
6900 1-1.15 	 More Transportation Cask to Cask Tl ning frame to mins 5205 5307 EV.C.14C.MAP 
6307 1./11 	 Seare Transportation Cask to Cask TON Frame 40 mins 5300 5311 MAP.EY 
5311 illet In ORD 	 Prepare CHO Crux 25 mins 5307 5313 CHC 
6313 1.1t1 	 Downend Cask 15 mins 	5311 5318 CHC 
5318 11.15 	 Release TranSpartatfon Cask Truro Cask Tilting Frame 40 mins 5315 5322 MAP 

5323 1270 Move Cask to Cask St and 80 mins 5318 5331 CHC 
6331 1.2.21 Instal! imPaCt GMael-Son TranSponetian Cask 140 mins 6322 5350 EVC.EV.M.AP 

6.160 1.2.22 	 Move Transportation Cask to Railcar SO mins 5331 5357 CHC.EV 

1.2.23 	 Move and Se CUM Pl aiform into P osel on anion Tr or tor Rai lc af 15 mini 	5356 5340 MAP 06-7—  
5560 1.2.24 	 Install Tie Downs 95 mins 5357 5368 mknc HC.EV 

1.2.30 	Remove Platform 40 mins 5.390 5371 

5371 Not in MD 	 Exit Tractor 'Railer wen Empty Transportation C ask 152 mins 5358 5410 EV 

5401 5.2.21 	Switch Cask Pedestal In Cad Transfer Trolley 272 mins 5291 5455 
5402 Hot in SFD 	 Receive DPC STC Truck Pedestal 12 mins 5409 EV 

flot I 11413 	 Uninsiall Cask Ps400111 Ni Calk Wander Way 711 mins 	5402 54 22 
5422 ISFR 	 STC Pedestal,  In CMS Transfer Trolley 94 mIrd 5406 5436 CISC,P81,CIT 
5436 ROT in 81.12 	 Place Cask Pedestal on Truck and Truck to Depart 94 mins 	5x422 EV,CMC 
6455 1.12 	Receive Unloaded DPC STC 62 mins 5401 5461 
5W1 1.12.1 Lay Down STC In Ole transportation Set &ran Area 42 mins 5444 EV 
5464 hot iSFD 	 PFepare CHC 20 mins 5451 CHC,Prup 
5467 5.2 	Mire DPC  From Tra /non nation Cask/Aging Overpack to OPC SIC 1465 mins 54 55 5608 
6468 5.2.22 Move OPC OTC to Transfer nosey 40 mums 5474 CTT,PreSLCHC,P01 
5474 5 2.23 Secure DeClittte;tiikTiansFer Trolley 700 mins 5165 5441 CTI,W1W1r.t 
5401 5.2.24 	 Remove OPC OTC Lld torts 150 Miro. 	5474 5453 PS1CTT 
5443 5.125 	 Move DPC STC Into Cask urinating Room 20 mins 5491 5447 CTT 
6491 5.2.20 	 Remove and Store DPC STC Lid 77 mins 54 93 5508 CRIVC,CIT 
5606 5-2-V 	 Move C714 to Cask Pon Slide Gate 5 mins 5497 3510 CTM 

5510 5/.20 	 Open C 7M Slide Gate and Open Cask Pon Shoe care mins 5508 5513 C TM 
5513 3.220 	 Loser DPC Sao DPC SIC 35 mins 	5516 5517 CTM 
5517 5.2.30 	 pose CM Slide Care and Close Calk Pori Slide G a e 2 mIns 	5513 5520 CTM 
5520 5./31 	 insert DPC STC Lid 75 mins 5517 5524 CTHI 

5620 5.2_22 	 Move OPC Sly to Preparre len Staten di 29 mins 5520 5533 CTT,P51 
—EMS- 5.2.33 	 Remove DPC STC Lid and Place onto std Rack 35 Mins 5520 5540 PSt JCPS1 • CTT 

5.2.34 Instal Cask Shield Ring 40 mins 5533 5548 PS1 PS 1 JC 

5640 52.35 Remove DPC Lid Adapter 69 mins 5546 5556 P51.1301 JC,CT7 

6556 5.3.35 	 Remove Cask Shield Ring 40 mins 5645 5564 PS1 ,P5 1 JC 

5604 5.2_37 	 install OPC STC Lid 75 mins 	5556 5573 oSi,PS1 JC,CTT 
5573 5.3.35 	 bark OPC 8TC Lad with a minimum a 'Four Bolts 270 mins 5564 5575 PER,CTT 
6376 5.235 	 Release OPC SIC Irons Cask Transfer Trolley 220 mins 55 73 5506 cTrpii JCP01 
seer 5.2_45 	 Move OPC SIC to DPC Cutting Station an mins 55 75 CHC,DPC.C1141 
15838 3.1 	Open DPC 2783 mins 5457 5840 
5600 11.1 	 Open DPC ETC Fill .  Vert Ports and Flit Annulus between DPC and DPC SIC 105 mins 5135 DPC.0 

Teak 	 PEllealtans 	 • Rolled Up Dena! Ted al* 
Acisch fiekt Herding Facility {NWT P 
Dab: Wed 10151107 02lt0 Task 	 1 	teary Rolled Up Milestone Einem' Teaks 

- P11114,05 	 MEWS Up Teak Riled Lip Programs Prailet Sigrawry 

Cirri star Transfer Tioney,Cardsler Transfer PA= 
Canister Transfer Mac hIne,Canister Transfer Tin 
Cask Prep Area.Pripsralon Shako leigariser 
Cilia Ma menesce Crarse,CaristerTralmis Tlotl 
Cask Prep Are a.PrepantIon *Ow VI 
Preparation Mallon II JiltaCraro,cost Prep Are 

Care t.r Transfer TrolleyPeepramtron et Mon 41 

Riser...co Names 

TI ansport atIon Cask Vestisule (Entrance Veil* 

Transportation Cask V estbar /Entrance V esub 

Mobile Access Pi adorm,Traresportation Cis* V. 
Cask Handing Crane 
Cask Handing Crate 
MAD Ile Acce fa Platt arm 
Cask Handing Cram 
Entrance Vesdbule Crane.Transporiation Cask ' 

Cask Handling Cram:Transportation Cask Ve sr 
MOplle ACCess Platf orm 

Mob lie Ac tee. Plaform.Cask Handling Crane • T 

Tr ansportadan Cask Vestibule (Entrance Vestlb 
Transom-talon Cask Vestibule (Entrance Vestib 

Transportation Cask Vestibule (Entrance Vestlb 
Cask Handing Cralle,Prepar a non stetionWl.Ca 

04 ea Handing crine,Preparation station $1,04 
Tr an sp ort aeon Cask vestibule Inntrance veniu 

Card star Transfer Trolley,Cask Prep Anta,Cask I 

Can star TrandraTindWIRTapatatlan 
Playa lien Malan al ,Carrear Transfer Trolley 
Canister Transfer Trolley 
CTM Maintenance C cane .Cani der Transfer Troll 
Canister Transfer Machine 
Canister Transfer Machine 

Canister Transfer Machine 
Canister Transfer Machine 
Canister Transfer Machine 
Canister Transfer TroileyPreparMion station 
PI eparation &aeon al Jib cranepreparation fit 
Prepsation station imPnpardion Simon sl JI 
Preparation Station in Preparalon Station ail 
Preparation Station On , Prep Ivan on St au on 91 Jt 

prepenewn Otago, si ..Preaxanen St ad Cri 41 .1 
Preparation ilffion vt.Cadaa Transfer Trolley 
Canister Transfer Trial ley,Prepwatlan Mallon 41 
Cad Handing Gra-14,DR C Culling Machine 

DPC Culling Station 

Tr an sp ort Won Cask 

Cask Handing Chirac ask Prep Area 

Casa Transtar Troll 	217 mins 

sled Vansperlation Ces1j 11. 832 man 

Wan tempt! 'Traced-arid.3  .. 	 15 fans 

rut Cask Handing Cr 	po nom 

clia(C.111°NriepireC:IkTialmgfilloinslicF:amrmn 	..354°25 mMIT:111:: $ 
Downend Gail. is nt res 

from Cask Tilting Fran4411,40 mins 
Move Cask to Cask Stan 80 mins 

sers on Transportation C as . r1450rnnilis 
ransponston Cask to Ran ciall,10 mins 

Position Sound TractoriTtal 
Install Tie D 	 franc. 
RernOve Plaronn 	SO mins 

h &May Trim sponallon C as 	152 mins 
/legal in Cask Transfer Troli 	711 nails 
calve OPC SIC Tr110k Freesia! r 	•12 mina 
&Sal In C.ask TranakeT4441 	•7$ mins 

al In Cask Travel* Tron Alp :04 mins 
at on Truck and Truck is Depal 	94 ruins 

17/ Receive Unloaded CIPCS 	97 mins 

IESfransport  anon eel down *reit 	42 mins 

!anvil-a Clio. 70 mins 

a/Milling Overpack lo OPC STIIIIP■ 11 1455 mins 
ass OPC STC to Tranaler Trolley 	y0 mans 
PC ISTIC to Cask Transfer 77011 	poo mins 

Remove OPC SIC Lie SonS11.111150 mins

•C SIC into Cask Unloading Roo4,20 

77 mini 

mini. 

Remove and Store DPC $70 Litt 

Move CM' to Cask Pal S 	S Slide G 	 5 mine 

ate and Open Cask Port Slide Gs   	2 ROOS 

Lower DPC Into DPC Staler 35 mins 
We and Close Cask Pori Slide Gatekfill, 2 mIrrs 

_. 	 _ ._ . 
Install DPC STC Li 	75 mins 

Dec STC to Preparation &al Dr in 	nuns 

SIC Lid and Place onto Lid Rac 	,35 mins 

140 mins 

169 wins 
Remove Calk Meld RI 0 mins 

install OPC STC Si 
IC Ltd MR a minimum of Four 	175 rnlr's  2 Iomira 
▪ OPC STC from Cask Transfer Troll 	770 mins 

Move OPC OTC to DPC Caring Mandl, 90 mins 

Open DPI 5111 	 •27871 non 
▪ bilween DPC 111141 CPC STC allihris en sip 11:6 mins 

F 	I 
QOM cps Ude 

▪ Away tram Cask P 
Preparation Station 

nmsportatIon Cask 
lelaportillon Calk 
Truspertatlal C1161( L 

Fiefoinia OK Lid Adapt 

 

Ins! all Cask Shield RI 

19, '06  
!WIT IF [s 	m I T I 

.11111 11P 

External Rialtos' 

External Milestone 

Daairrna 

• 
lip■■11. 

Sheol 5 
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11.2 

3.1.3 

31.4 

11.5 

311 
6450 	11.1 

exalt 	 11.0 
3.1.40 

6587 	3.1., 1 

5580 	14.12 

5003— 	3413 

6567 	3.1.14 

6705 	3.1.15 

3.1.16 

6712 	3.1.17 

6716 	3.1.21 

671? 	3.1.72 
6721 	3.1.23 
6726 	11.21 
6727 	3425 
6732 	11,25 

6797 	3.1.7r 
6739 	3.1.26 
674a 	3.1.29 

6760 	3.1.30 

6771 	3.1.31 
6772 	NOT In SPD 
6776 	3.1.32 

6763 	3.1.33 

6786 	31.34 
6769 	3.1.35 
6785 	3.1.36 

5804 	11.37 

5815 	3.1.34 

5121 	3.1.39 
3.1.40 

5031 	3.1.41 

5539 	3.1.42 

1.9 

5541 	NOM OPD 

6 	 9.1 

Seep 	DDT In SPO 

SE6 	NOT Iti 

1-9.2 

6805 	 1.9.3 

WI 	1.11A 

6876 	1.8.5 

5979 	14.0 

6804 	1.9.7 

63071— 	14.8 
631113 	14.9 

C6a6P Dec STC PleSsee Port 
Remove OPC SIC Lid Dolt* 

Remove Lid from DPC SIC end Place on SIC Lid Radar 

Install Cask Shield Ring 

Move DPC Cutting Mackin* to the DPC Adapter Mate Stand 

Attach Dec Coning lied** to the DPC Adapter Plate 

Position IM Dec Cutting ',Udine onto use DPC Oder Ud 

Attach DPC Curling PrOderre to the OPC Otter Ltd area Cut Inner Lid 

Remove CPC Cutting Machine and Outer Lid and Move to LLW Box 

Detach DPC Cutting Mactene from DPC Outer LID 

PosiDon the OPC Cycling Muilne onto the Dec inner LIcilticid Plug 

Attach CPC CutOng Mochine to DPC Inlet LAShekl Plug and  Cut  Port Coy 

RernoresDIPC Owl Covers BM Attach FL Intent Host to DPC Pods 

Cool DPC Weiler as Required 

Vert DPC and Fill well Water 

Detach Filtnient HOS el ROM CPC Pods 
Cut DPC Shield Plug 

Remove Dec Cutting Mad** in= Shield Plug 

Move OPC Cutting Witching to the WC Adapter PUP Stand 

Detach DPC Adapter Plato From DPC Cutting Mad -ano 

Park OPC Culling Machine on CPC Cutting Machine Otani 

Poeltiori the Shield Plug Lin Adapter on the DPC Shield Plug 

Mach the Shield Plug at Adapter to DPC Shield Plug 

?Remove Coil{ Shield Ring 

install DPC SIC Lid with a minimum of Four Bolls 

Open DPC STC FIIUVett Port and FM Remainder 0187C WW1 WSW 

Close DPC SIC FIIVVera Pons 

Prepare CHC 

Move and Lower CPC STC to Staging Shield In Pool 

Walsh Cask Handling Yoke over Pad and Place onto Stand 

Attach Long Reach Adapter and Pool Cask Handing Yoke to Cask Handing 

Remove DPC &IC Lid Dons 

Lower DPC STCMDPC StstiOn In BOUM air Pool 

RemOveDPC STC Lid Mid Mare on Lid Rack 

Ralse DPC Shied Plug and Cut Siphon Tube 
Place DPC Shield Plug onto DPC Lid Rack 

Open DPC Unloading Bay gate 

Move SW Assemblies Through DPC Culling Bay Gate 

Cline DPC Unloading Bay Gate 

Export Unloaded ErTC with Empty DPC 

Perform Visual Inspection Inside of DPC for FiodIeMatariaE 

install OPC SIC Lid 

Clean Up Aux Crane 

Prepare CHC 

Lit 0-PC STC To Staging Shelf In Pool 

%Nash Pool Cask Handling Yoke over Pool and Plate on Stand 

Place Pool Yoka Lilt Adapter orto Sland 

Attach Cask Handling Yoke io Cask Sanding Crane 

Don CPC SIC Ud with a mlninatirn or Four Bolts 

Lift DOC SIC Oil of Pool 

Wash Pool Yoke Ind Exterior of DPC STC Over Pod 

Move OPC STC to Preparation Station or CPC toting SI ation 

Mardian 

	

mins 5609 	6637  

	

12 mins 545 -.10 	5634 

	

66 mins 6532 	564-4 

	

10 mins 5634 	5652 

	

90 mins 5641 	5657 

	

to mins 5652 	5658 

	

75 mins 6557 	5662 

	

750 mins 5658 	5666 

	

100 mins 5667 	5687 

	

10 mins 5666 	56118 

	

30 trans 5687 	5693 

	

250 mins MU 	5697 

40 mins 5697,5705 

56 mins 5613 

	

60 mins 5697 	

5 

	

5 Was 5766 	
55771752 

5 P394 706 

	

450 MOW 5712 	5717 

	

30 mks 5715 	5721 

	

15 mina 5717 	3725 

	

10 men 5721 	5727 

	

30 mins 5775 	5732 

	

25 mins 5727 	511? 

	

15 mins 5732 	5738 

	

40 mins 5737 	5746 

	

55 mins 5738 	5750 

	

101 mins 5746 	5771 

	

5 mini 5750 	5772 

	

70 mins 5771 	5775 

	

70 mins 5777 	5783 

	

40 mins 5725 	57855793 

	

46 mine 5763 	1795 

20 mks 5763 
re rains 5793.5785 

	

75 mins 5795 	5687:55  

	

36 mins 5804 	5021 

	

45 mins 5815 	5530 

	

5 mires 5821 	5831 

	

370 mins 5830 	5539 

5 mins 5831 

	

1455 mins 5608 	5955 

370 mins 

50 mins 	 5150 

	

45 mins 5847 	5356  

	

35 mins 5850 	5860 

	

55 mins 5856 	5369 

	

15 mins 5860 

40 mins 5809 	55817761  

:784; 5878 

56 mins 5875 

1$ mins 58/1 

35 mins 58 76.5375 	5389 

	

30 mins 5884 	5890 

	

50 mins 5889 	5395 

R.I. 

DPC -C 

DPC -C 

DPC {.DC 

P85.6181JC 

DPC-C.OPC-CKOC JO 

DC JC,DPC•C,CPC-CM 

OC ..1C,DPC-C,DPC.CM 

GC JC,CPC-C,DPC-CM 

DC 4C,DPc-C,DPC -CM 

DC JC ,CIPC-C, OP C •CM 

• JC,CPC -C,DPC -CM 

DC ..ICAPC-C,C.C•CM 
oPc-c,Tire.:4:Kac JC 

DPC-C 

DPC-C 

Dere! 

DPC-C.OPC-CM 

CC JC,DPC-C,OPC-CM 

DC JC,DPC•C,CPC-CM 

DC JC,DPC-C.I3PC-CM 

DC JC,I3PC-C,CPC-CM 

DC JC,CIPC•C,CPC•CM 

DPC-C 

P511 „PS 1 JC 

DC JC,OPC•C 

DPC-C 

OPC-C 

CHC Prep 

C HC.DPC-C,Pooi 

C HC,Prep,Poo I 

C HC .Prep,Poo I 

CHC,Pool 
APC,Pool 
APC,P001  
A PC Pool 

Pool 

SFI14Po or 

Pail 

A PC pool 

A PC 

CHC 

CHC,Pool 

CHC,Pool 

C tiC.Prep 
CHC.Pre5 

Pool APC 

CHC,Pool 

CHC.Porii 

CHC.PooLOPC 

CiRAFT 

(4330 

6892 

r--6634 

Rosoweadranser BM V Took NOM/1 
1 W 

DPC Cutting Stellar 
OPC Curling Sletlon 

DPC Cutting Static:0.0PC Curing Jai Crank 

	

Remove DPC Cumng atschine from Shield Plot 	30 mins 

Cutting Machine to the DPC Adapter Pile Stand,j15 minx 

	

Ch DPC Adapter Male horn DPC Coning macro 	10 mina 

	

Culling Machine on OPC Cut Ong Machine Sten 	'90 men 
e Shld-d Plug LO1 Adapter on the CPC Shield Pliaili;25 rains 

err the Shield Plug Liti Adapter to DPC Shedd Plug  L  OPC-C 

Remove Cask Shied Ring '40 Mins 

nstail OPC STC Lid with a minimum of Four Bonl56 Mans 

itliVent Port and Fill Remainder of SIC with Watee910;101 mins 

Close DPC Olt MOVeni Pons DPC-C 

	

Install DPC SIC Lid 	40 mins 

	

Crean Up Aura Cron 	i45 mins 

	

Prepare CFI 	mins 

	

Lin DPC SIC Tv Siaging Shod In Po 	53 mins 

Pool Cask Handing Yoke over p,rol and Place on Stan 

Plaice Pool Yoke tilt Adapter onto Stand/11E4a mins 

	

Attach Cask Handling Yoke to Cask Handing Cr 	'15 mires 

	

Bolt DPC STC Lid with a rnlrernum of Fine Bort 	mins 

	

Lift CPC S TC Oil of 	135 mins 

Wash Pod Yoke and Exterior DPC ETC Over Pool  I  PIC.Poor 

OPC STC to Preparation Station or DPC Cutting Sutton 11110103 mins 

Remove DPC SIC Lid and Place on Lid Re 	, 75 Trans 

Raise DPC Shield Plug and Cut Siphon Tube, '35 mans 

Mace DPC Shield Plug onto OPC Ud Rack$1111:5 mins 

Open CPC unloading Say gale Pod 

MO SNP ASserr011 es Though DPC Cutting Say Cale 1111111.370 mins 

Close DPC Unloading Bay Ode Pool 

Export Unloaded STC with Empty DPC111 	14 55 mins 

form Visual Marie CUM Inside err DPC for Fissile Material  I 

Auxiliary Pool Crwie.Pool Area 

Auxiliary Pod Crane 

Cask Handing Crane 

Cask Handling Crane,Pooi Area 
Cask Handing Crane,Pool Area 
Cask Handing Crane,Cask Prep Area 

Ceek Handing craw,csa Prop Area 
Pool Adra,Auxiliary Pool Crum 

Cask Ha-Idling Crine,Pool Area 

Cask Handing Crane.Pool Area 

Cask Handing Craw.Pod Area,OPC Cutting £4 

Remove DPC STC Pd Bolts4telf 

omDPC ITC and Place on STC Jd Rack 4F-15 

Preps-anon &Ulan el ,P Feudal on 1ltttona1 JI 'Agra c adr Shield Rin 40 MOO 

Cask Handing Cruie,Pool Arse 
Audnary Pool CranoPool Area 

Auxiliary Pod Cr arie,Pool A rea 

Auxiliary Pod Cr ane.Pool A re a 

Pool Area 

Spent Fuel Transfer Machlne • Pool Area 

Pool Area 

Dec Cutting Star ion.D PC Cutting Machlre,CIP-C—Machme to Dv DPC Adapter Plate Stier 

Nos  1 	 N 5 103 
Wri• 

Clop* DPC STC POINlint PoeI l3 n 7 

Cutting Machine lo the DPC Adaptor plats 

30 minis 
sir 
DC JCAPC-C.CIPC-CM OPC DM no JO Crane.0 PC Curling Mal lon.13P1 

DPC Cutting .11:1 C rane,D PC Curling St el lon.DP1 

DPC Coming J6 CrarkeDPC Cutlmg Sialion,OPC 

DPC Cutting JlO Crane.OPC Culling Ststiontik 

DPC Culling Jib Crane.D PC Cutting Station(33'... 

DPC edit ng Jkti Crane,0 PC Cutting Si ation.OPI 

DPC Cull} ng Jti Crane.DPC Cutting StatIon.DIN 

DPC Cutting Did IorLDPC Culling Marhine,OPC 

DPC Cutting Statien 

Dec Cutting Stdion 

DPC Cutting Indian 

DPC Cutting Stelion,DPC Cutting fAachlne 

Dec Cutting .9b Crane,OPC Cutting Stanort.OPC 

Dec Cutting Jib Crane,DPC Cutting Slat ion.DIK 

CPC Cutting Jib Crana,OPC Cutting SUS ion.DPI 

DPC Cutting JO Crane.DPC Coiling &tweet/4 r.4 
UPC Cutting JO Crane ,DPC Cutting Stainon.ON 

OPC Curling Station 

Preparation Station el Preprint on St diem al JI 

OPC Curti ng JO Crane.DPC Cutting Sion on 

DPC Cutting Wet lac, 

DPC Cutting &Men 
Cask Handing Crane,Cask Prep Area 

Cask Handing Crane,DPC Cu-Ding Si an on.Podi 

Cask Handing CrwreCash RE", tue.aPosTi Arra 

Casio Handing Cr o-IAC ask Prep Area, Pool Area 

Cutting Mad-one ado the DPC Daltarlid 	75 well 

Ina tome DPC Cuter Ltd and Cal RIM U 	- 250 mins 

athine and Outer L Id eel Move*, LLW BA uto ni rn 
er 	, 

loch OPC Culling Mac ri ne from Dec Outer Lid DC JC,OPC•C,DPC.-CM 

worm orgo the DPC Inner Lid:Shield Plug *30 mins 

C WM thrS11810 Plug and Cm Plitt COW .  - 	1350 mins 

avers and Amen ?What mole to Doc Pcer

3 
IS mins 

Cod DPC Interior as Required  

Vent DPC and Fib with IN aterlit .40 or ns 

Detach FilirS ern Hoses from CPC Portsill 5 mins 

Cut DPC Shield Pi 	'480 mins 

Task 

Cubes] Task 

Pogress 

M Oilstone 

Summary 

Rdiad Up Till 

Rdled Up Gibed TeSk 

Roiled Up &Wombat's 

Roiled Up Progress 

SO1 

Enamel Tasks 

Project &annoy 

asset 6 

External Massto -,4 	lI 

Fartrnll moons 

Deadline 

Project TAW Rending Fociiity (Writ) P 
Oats' Wed 10/31417 

ipi■gp 

Prepue CHC 

eve end Lower DPC OTC to Staging Staeid in Po 

mirtianaing Yoke over Pool and Place onto Ste 

d Pod Cask Flinching Yoke to Cask Handing CE 

Remove DPC SIC Lid Boil 

UMW 13PC STC Co DPC Moon in Bon= of P 
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BAD ID I Task Name 

5665 

"-5867 

6903 

NOT In BFD 
NOT in BPD 

1.3.14 

13,15 

Move INF Assemblies from Rack to TAD 

QA Rreiew or Loading  Plan 

Move 5N1 Assemblies from PWR Rack to TAD 

Pedoim Nut leaf Materials Ac [meltability Check 

TAD Canister Closure 

Prepare Pool Aux Crane 

Install TAD Carisler Lid 

Install TAD 8TC Lid 

Prepate CHC 

Lift TAD STC io Riagng valet} 

Wash Cask Pura Handling Yoke Over Pod Ind Plakee -06 Cask Pool Handlini 

Detach Pod Yoke Lift Adaple and Place orb Stand 

Project Wel. Handing Fecity 	P 
Dare Wad 10231427 

DAApp:pci,CHC.Dn-C 

Demean 	IP 	 S rp:reppill 	' Resowe• ernes 

589 7 2715 mins saw 
52 Mina 6139S 	540 3 	 Pod Area:Cask Handing Crane,DPC Cunt lit 

DPC-C 35 mins 5897,5902 

4 7 mins 59 03 	

5906 	 OPC Culling Station 

6914 	 Auxiliary Pool Craw 

25 mins 5906 	5919 

20 mins 59 14 	5921 

370 reins 59 19 	5922 

A PC Pool 

65 mins 59 21 

60 mins 5922 	

5933 	 Auxiliary Pool CraneCask Prep Area.Pota Area 

5947 	 Auld li ary Pod Crane Pool Area 

45 mim 5033 	5943 

	

6 mins 5442 	 DPC.0 

	 DPC Cutting Stilton 

5944 	 OPC Curling &talon 

45 mina 6043 	5 951 	 CHC ,Prep 	 Cat Handbag Craie,Cask Prep Area 
76 mins 5044 	 EV 	 Ttansportailon Cask Vesithule (Entrance Veil) 

	

1031 mins 5840 	6116 

47 nun 	 5197 	 EY 	 Tr anspctia co Ca sk Vestibule (Entranc e Vestai 20mim5913 	

5927 	 Prma,CFC 	 Cask Prep Aea,Cask Handling Crank 

 

110 mini 5466.5674 	6963.59815997 	CHC.PrepP132 	Cask Handing CraneCatth Prep Ares,Preprith 

12 mins 5977 	 EV 	 Yran sport Wm Cask Vestibule (Entrance VW* 

6062 	 CisC 

APC.Prep 	

Cask ii midi ng Craw 26 mins 5977 

6000 	 Atod airy Pool Crane, Cask Prep Ares 20 mins 5977 

5447110 mi 5447 600 	 Pri4pti. Jc ns 	 66010 	 PrePeriddan Dation 190repirellon Menton Ji 

12 mins 6000 	6015 	 1292 	 Preparation Station 12 

40 mins 6000 	 P62 JC 	 Preparation Station •24112 Crane 

35 mins 6008 	5277 	 Preparation 61M10011 *7 JD CIIMIC,Prepardi on St P57 .JC PS? 

50 mins 5015 	6034,60.30 	682.627 JC 	 Preparation 94Wleril2,Preparati on St ation 12 Ji 

25 mins 6072 Preparation Stake 82 ..114 Crane 

a mins 6022 	6033 	

P117 _IC 

P62 	 Preparation Saancilig 

V2 34 mins 6034 	604 7 	 PS7 	 Prep oral ion stain on  

35 mins 60 38 	604 6 	 Prep.P S2 JC 

P02.PS2 2C 	

Cask Prep Area,Propierati on Eilation fil.115 Oran 

56 mins 604 2 	6054 	 Preparation Station 02,Preparatl on St•lort id .11 

SO mins 6946 	6352 	 PS2 2C,P S7 	 Preparation Mellon 92 ..15 Crane Prep arati en al 

20 vans 6034,5963 	6065 	 CliC„Prep 	 Cask Handing Crele,C ask Prep Area 

66 mina 6067 	6073 	 CHC • Prep,Pool,PS2 	Cask iiim dill rig Crane,Cask Prep Area,Pool Arai 

6077 	 Cask Handing CtanePool Area 30 rakes 6086 

35 tnins 60 73 	608 1 	 CCH"CC ,PPoo°211 	 Cask ilia" ding Cr ane,P ool Area 

TO mins 6077 	6090 	 Cask Hari ling Crarke,P DOI Area CHC,PlAil 

55 mins 6081 	6096 	 CHC 	 Cask Hailing Crane 

PO mins sow 	6090 	 ARC Prey 	 Auxiliary Pool Crane,Cask Prep Area 

35 mins 6046 	6106 	 A PCPwii 

APC Pool 	

Auxiliary Pool Crane.Pool Area 

56 inins 6099 ld Au II ivy Pool Crane,Pool Area 

S71105 ininlielro "85 

	6175 

ell? 

445 mins 6116 	6 12 3 	 Pool,SPTM 	 Pod Area,Spera Fuel Transfer Machine 

21 mins 6117 

	

7207 mins 6115 	6385 

40 mins 	 Austin,  Pod CrareaCaak Peep Area 

35 mins 6126 	

6150 

6150 	

Pool AreoLtalliary Pool Creme 

60 mins 6131 	 AAPPC:CI,A.PPoorP71 	 Atnelary Pool Crano.Peot Ares 

do mins 6131 	 Calk Hackling CraniACIfik Prep Area 

6161 65 mins 6137.6146 	

CHC,Prep 

Cask Mantling CrinePool Area 

13 mins 6160 	616 3 	

CHC.Pool 

CMC.P poi 	 Cask Handing CramPeed Ares 

40 mins 6161 	6168 CHC.Pool 	 Cask Handing Cramped Area 

6921 

5922 

6993 

5942 

5944 

6961 

5966 

5666 

6977 

5966 

6963 

5167 

6000 

610913 

4010 

9115 

8072 

6030 

603e 

6042 

6046 

6064 

60132 

8065 

6077 

6091 

6060 

6094 

6969 

6506 

6115 1 2. 1 

	

5116 	HOT Iti B.F0 

7.1.1 

6123 I NOT IN BFD 

	

6125 	 4.1 

	

6126 	HOTt11 8FD 

	

61 31 	4.1.1 

	

—6137 	4.1.2 

	

6$‘6 	NOT In BPD 

	

6150 	4.1.3 

	

6161 	4.1.1 

	

0163 	4.1.5 

1.111 

t_812 

6936 	not In VD 

4ot kl BFD 

Instal Remainder of DPC STC Lid Bolts 

Open DPC SIC Drain Pon and Drain DPC BTC 

Close DPC STC Drain Pon 

Remove the STC Lid 

Remove Shield Plug 

	

Not In BFD 	Remove Walter from Inside of OPC 

	

NM IT 6F0 	Perform Visual inspection Inside of OPC nor 0150116 Material 

	

Nee in BFD 	 Install DPC Shield Plug 

	

Het OFD 	Install SIC no 

	

1.e 13 	Open DPC STC Lid AC cell Pon and Drain OPC 

	

1.014 	 Close OPC SIC Ltd Access Port 

	

1.9.15 	Move DPC SIC lo Sae Transporter Set Down Area 

	

1.116 	Retrieve and Secure DPC STC 

	

1.3 	Receive STC with Empty TAD 

	

1.3.1 	 Place SIC In Site Transportation Sel. down Area 

	

Nat In BPD 	Prepay CHC 

	

1.3.2 	Move TAD STC to Preparation Mallon 00 Closure Stadion 

	

NOT In BPD 	More Unloaded Site Transponer to Yard 

	

NOT 19P13 	 Clean Up CHC 

	

Net I BPD 	Prepare Atm Crane 

NOT In 	 Attach Lid LMStq Device on ETC Lid 

	

1.3.3 	Remove TAD ITC Lid Bola 

Prepare Jab Crate 

	

1.3.4 	Remove TAD SIC Lid Ind Place in Lid Rack 

	

1.3.3 	Remove TAD Lid and Place on Lid Rack 

Clean up Jb Crane 

1.3.5 	Pill TAD well Sawed Water 

5.3.7 	PIE TAD STC with Borah:waxer 

Prepare .110 Crane 

1.3.8 	Plata TAD Lid onto TAD 

Place TAD SIC Lid no TAD SIC 

Preptrai CHC 

1.3.16 	Move and LOWS.," TAD OTC to Staging Shelf in Peet 

1.111 	Wash Cask Handling Yoke over Pod and Place onto Nand 

1.9.12 	rata 11 Long Reach Adapter and Pool Cask Handing Yoke to CAM' H 911111yg 

t 313 	Loner TAD BTC to TAD SIC POSill on in Bottom of Pod 

Clean upCNC - Remove Lifting Yokes 

Prepare Pool Aux. Crane 

Remove TAD STC Ltd and Place on LId Rack 

Reinert TAD LId and Place On Lid Rack 

Task 

Onkel Task 

Progress 

ktieslone 

SuMirek)1 

Rolled Up Tisk 

• Rolled Up Colic& task 	 Spirt 	 External M Mammy 

IIIIPM IIIII' 	Rolled 14 Pailtdone 	,, 	 Eater's] Tasks 	 Enamel at Ile done 

[ 	 Rolled Lip Progress 	 Propst Summary 	glINMINN■Nelpl Deadline 

Sheet 7 

11,1■111 

M 
Nov  12,116  

Open  irilbsiDPC ISRTC"elDrallillrnc4oPort:rtecno„.°PerwcW1dDelltrCeicthenUtimain.131PCsic  

Remove W ater from inside of DP 	

"AT ABM 

Remove Shield P 

	

Perl'Hrn 'Ac" l*IsPrt tl°n I mit*  et Dirilalr°1 rDFPC11$118:711.1d Pleit.73 	nig:ming 

Install STC Ii60 mins 

• OPC STC Lid Access Pon 

- — 

OPC STC Lid „dAcoeccessfrPOCri t

o 

ertr1 40ralte,TrirneanswDPpodnindC 4smeset Dozre,  

'DPC-C 

175:res 

Receive SIC with mpty TADIMMI.25 Mi  E 	 ns  i1037 mins 

	

PPM ITC in MU Trail* orbkon Set gown Area 	2 mires 

Prepare 	Marrs 

Move TAD ETC to Preparation IRO= m Cloture Vat 

Move Unloaded She Transporter to Y 

prepinCleartAux.ilp CH 

C 

Mich Lid Mimi Deal ce on STC L 

Reinerse TAD 67C Lid Bolt mim 

ino minsPrepare ..113 C 

Remove TAO ITC Lid am Place In Ud R 5 mins 

Remove TAD Lid anal Place on Lid Rat T  50 nein 

	

Man up Jib Cr 	25 mini 

POMP math 6°r-died War • 

	

Place TAD Lki onto T 	

21 mins 

J3t aria 

150 mins 

	

Place TAD STC LId  ant 

 Prepare 	

150 mins 

.20 

	

Move and Lower -TAD STC to Staging Shelf in P 	

nilrel 

	

Lower TAD STC to TAD STC Position in 16011ern 	116:570M:77ns 

Wash Cask Handling Yoke over Pool rad Place onto 

131)55m6nmirtss 

criAdapter Arid Pool Cask Handling VOA! to Cask Handling Cr 

Clean up CHC -Remove Lifting Yok 

	

Prepare Pool Aux. Cr 	20 mins 

	

Remove TAD SIC Lid and Place CM Ltd R • 	135 mins 

	

Remove TAO Lid and Plate On Lid Ra 	55 nine 

More SHE Assemblies from Rack ta TAO)" :571 mins 

DA Review or LOAdIrIgPfan 
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HOLTEC 
INTERNATIONAL 

Telephone (856) 797-0900 
Fax (856) 797-0909 

Holtec Center, 555 Lincoln Drive West, Marlton, NJ 08053 

SENT VIA E-MAIL ONLY 

March 15, 2007 

Bechtel SAIC Company , LLC 
1180 N. Town Center Drive 
Las Vegas, NV 89144 

Attention: 	Mr. Scott Estey 	 Scott estevgymp.gov  
Phone: 702-821-7484 

Reference: 	Yucca Mountain Project 
Design, Fabricate, and Furnish Helium Dehydrator for 
Transport, Aging, and Disposal Canister (TAD) Drying and Inerting System 
RFI No. ENG-07-013 

Subject: 	Responses to Questions Posed During March 15, 2007 Telephone Call 
With John Griffiths 

Dear Mr. Estey: 

Holtec is pleased to once again assist you, with the above referenced project. 

Below are our responses to the questions posed during your telephone conversation today with 
John Griffiths, of Holtec. 

Question 1: Is an air cooled condensing module viable in an indoor application? 

Holtec Response to Question 1: The air-cooled condensing module is the standard FHD design 
supplied to Holtec's nuclear clients. The heat rejected by the condensing module (180,000 to 
200,000 BTU/hr) needs to be evaluated against the plant HVAC system to ensure that the system 
is not overloaded. 

Question 2: What are the typical drying times seen for FHD? 

Holtec Response to Question 2: Typical drying times are from 16 to 38 hours per canister, 
depending on the heat load of the canister and the operational practices of the site. TAD drying 
is expected to be of similar duration with high heat load canisters and well insulated canisters 
requiring a shorter duration drying time. 

Preliminary Wet Handling Facility Throughput Study 

050-30R-MGRO-00300-000-003 
	

67 
	

October 2007 



Preliminary Wet Handling Facility Throughput Study 

MM. 
HOLTEC 
INTERNATIONAL 

Holtec Center, 555 Lincoln Drive West, Marlton, NJ 08053 
Telephone (856) 797-0900 

Fax (856) 797-0909 

Mr. Scott Estey 
Bechtel SAIC Company, LLC 
March 15, 2007 
Page 2 of 2 

Question 3: How much water is typically removed in FHD drying? 

Holtec Response to Question 3: Typical water recovered in drying Holtec systems is about 10 
gallons. The bulk of the liquid water is removed during a carefully controlled canister blow-
down process. 

Again, Holtec looks forward to working with Bechtel throughout the review process and to having 
the opportunity to bid on this project when the RFP is released. 

Sincerely, 

Kay Becnel 
Marketing Specialist 

CC: 	Mr. A. Narayanan (Vijay) (Bechtel) 
Mr. John Griffiths (Holtec) 
Ms. Joy Russell (Holtec) 

Document ID: 5633ab 
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Ll Listing of Electronic Files Contained on Compact Disk 

Directory of 

10/29/2007 
10/30/2007 

\Attachment 

12:02 PM 
04:13 PM 

I 

<DIR> 
<DIR> 

10/25/2007 12:21 PM 19,202,560 WHF-rev02-102507-STCin-12h00m.SIM 
10/25/2007 05:24 PM 102,912 Case_l_(Avg)_output.xls 
10/25/2007 05:47 PM 105,984 Case_4_output.xls 
10/25/2007 05:57 PM 107,520 Case_5_output.xls 
10/25/2007 05:36 PM 109,056 Case_3_output.xis 
10/25/2007 06:16 PM 109,568 Case_7_output.xls 
10/25/2007 06:36 PM 114,176 Case_9_output.xis 
10/25/2007 06:06 PM 114,688 Case_6_output.xls 
10/25/2007 06:26 PM 119,296 Case_8_output.xls 
10/25/2007 04:31 PM 124,928 Case_2_(Peak)_output.xis 
10/25/2007 06:47 PM 152,576 Case_10_output.xls 
10/25/2007 06:59 PM 187,904 Case_11_output.xis 
10/25/2007 07:12 PM 195,072 Case_12_output.xls 
09/13/2007 04:17 PM 113,908 050mh0h00000208.pdf 
09/13/2007 04:24 PM 123,197 050mh0h00000211.pdf 
09/13/2007 04:17 PM 124,112 050mh0h00000207.pdf 
09/13/2007 04:30 PM 126,297 050mh0h00000214.pdf 
09/13/2007 04:30 PM 127,046 050mh0h00000213.pdf 
09/13/2007 04:03 PM 127,295 050mh0h00000202.pdf 
09/13/2007 04:30 PM 127,807 050mh0h00000217.pdf 
09/13/2007 04:18 PM 129,039 050mh0h00000209.pdf 
09/13/2007 04:24 PM 130,763 050mh0h00000212.pdf 
09/13/2007 04:17 PM 134,916 050mh0h00000206.pdf 
09/13/2007 04:16 PM 140,225 050mh0h00000205.pdf 
09/13/2007 04:30 PM 143,725 050mh0h00000215.pdf 
09/13/2007 04:30 PM 145,922 050mh0h00000216.pdf 
09/13/2007 04:07 PM 149,441 050mh0h00000204.pdf 
09/13/2007 04:18 PM 158,245 050mh0h00000210.pdf 
09/13/2007 04:05 PM 159,359 050mh0h00000203.pdf 
09/13/2007 04:00 PM 394,488 050mh0h00000201.pdf 
10/31/2007 12:22 PM 143,342,080 WHF Throughput Layout Rev02- 

102407_15h_05m_FINAL.mpp 
10/31/2007 12:25 PM 146 dir.txt 
02/26/2007 04:10 PM 29,298,176 Waste Stream Evaluation.xls 
10/29/2007 09:24 AM 29,184 Summary Output.xls 

34 File(s) 
	

195,971,611 bytes 
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