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SUMMARY 

The Disposal Container Handling System receives and prepares new disposal containers (DCs) 

and transfers them to the Assembly Transfer System (ATS) or Canister Transfer System (CTS) 

for loading. The system receives the loaded DCs from ATS or CTS and welds the lids. When 

the welds are accepted the DCs are termed waste packages (WPs). The system may stage the 

WP for later transfer or transfer the WP directly to the Waste Emplacement/Retrieval System.  
The system can also transfer DCs/WPs to/from the Waste Package Remediation System.  

The Disposal Container Handling System begins with new DC preparation, which includes 
installing collars, tilting the DC upright, and outfitting the container for the specific fuel it is to 
receive. DCs and their lids are staged in the receipt area for transfer to the needed location.  
When called for, a DC is put on a cart and sent through an airlock into a hot cell. From this point 

on, all processes are done remotely. The DC transfer operation moves the DC to the ATS or 

CTS for loading and then receives the DC for welding. The DC welding operation receives 
loaded DCs directly fiom the waste handling lines or from interim lag storage for welding of the 

lids. The welding operation includes mounting the DC on a turntable, removing lid seals, and 

installing and welding the inner and outer lids. After the weld process and non-destructive 

examination are successfully completed, the WP is either staged or transferred to a tilting station.  

At the tilting station, the WP is tilted horizontally onto a cart and the collars removed. The cart 

is taken through an air lock where the WP is lifted, surveyed, decontaminated if required, and 

then moved into the Waste Emplacement/Retrieval System. DCs that do not meet the weldiin 

notn-destrRIctive examination criteria are transferred to the Waste Package Remediation System 

for weld prepalration or removal of the lids.  

The Disposal Container Handling System is contained within the Waste Handling Buildiig 

System. This includes the primary hot cell bounded by the receiving area and WP transport exit 

air locks: and isolation doors at ATS, CTS, and Waste Package Remediation. The hot cell 

includes areas for welding, various staging. tilting, and WP transporter loading. There are 

associated operating ,alleries and equipment maintenance areas outside the hot cell. These areas 

operate concurrently to accommodate the DC/WP throughput rates and su, pp0ort system 

maintenance. The new DC preparation area is located in an unshielded structure.  

The handling equipment includes DC/WP bridge cranes, tilting stations, and horizontal transfer 
carts. The welding area includes DC/WP welders and staging stations. Welding operations are 

supported by remotely operated equipment including a bridge crane and hoists, welder jib cranes, 

welding turntables, and manipulators. WVP transfer includes a transfer/decontamination and 

transporter load area. The transfer operations are sul)ported by a remotely operated horizontal 

liltin,, system, decontamlination system, decontamination and inspect ion manipulator, and a WI) 

horizontal transfer cart. All handling operations are supported by a suite of fixtures inchid ingi 
collars, yokes, lift beams, and lid attachments. Remote equipment is designed to facilitate 

deconantfination and maintenance. Interchangeable components are provided where appropriatte.  

"Sel aside areas are iicluded, as required. for fixLures and toolling to supporit off-ilormial and 

iecovery pciratkiolls. Semi-automiatic, mlanllal, and backup control methods support inil-imaIL 

matuitellance, ain recovery operations.
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The system interfaces with the ATS and CTS to provide empty and receive loaded DCs. The 
Waste Emp lacement/Retrieva I Systern interfaces are for loading/unloading WPs on/froin the 
transporter. The system also interfaces with the Waste Package Remediation System for DC/WP 
repair. The system is housed, shielded, supported, and has ventilation boundaries by the Waste 
Handling Building (WIHB). The system is ventilated by the WHB Ventilation System, which in 
conjunction with ventilation boundaries ensure that airborne radioactivity is confined by high 
efficiency particulate air filtration units. Electrical power is supplied by the Waste Handling 
Building Electrical System. The system also interfaces with each of the DC systems. New DCs 
are received from a commercial transport system.
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QUALITY ASSURANCE 

The quality assurance (QA) program applies to the development of this document. The "SDD 
Development/Maintenance (Q SDDs) (WP# 16()12126M5)" activity evaluation has deterlmined 
the development of this document to be subject to "Quality Assurance Requirements and 
Description" requirements. This document was developed in accordance with AP-3.11Q, 
"Technical Reports."
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1. SYSTEM FUNCTIONS AND DESIGN CRITERIA 

The functions and design criteria for the system are identified in the following sections.  
Throughout tills document the term "system" shall be used to indicate the Disposal Container 
Handling System. The system architecture and classification are provided in Appendix B.  

1.1 SYSTEM FUNCTIONS 

1.1.1 The system receives, prepares for loading, stages, and transfers empty DCs to the 

ATS and CTS.  

1.1.2 The system receives loaded DCs from the ATS and CTS.  

1.1.3 The system stages, positions, and welds the DC closure lids.  

1.1.4 The system evacuates the DC internal gases and backfills the container with iner't 
gas.  

1.1.5 The system performs non-destructive examinations of DC weld integrity.  

1.1.6 The system transfers DC/WPs to/fiom thle Waste Package Remediation System.  

1.1.7 The system decontaminates the WP external surfaces prior to delivery to the 
Waste Emplacement/Retrieval System.  

1.1. TiThe system provides lag storage for loaded DCs and WPs.  

1.1.9 The system loads WPs onto the Waste Emplacement/Retrieval System 
emplacement pallet and bedplate of the WP transporter.  

1.1.110 The system receives recovered WPs from the Waste Emplacement/Retrieval 
S yste m.  

1.1.11 The system reads DC/WVP unique identifiers and provides inventory data for 
material control and accounting.  

1.2 SYSTEM I)ESIGN CRITERIA 

This section presents the design criteria for the system. Each criterion in this 
section has a corresponding Crilerion Basis Statement in Appendix A that 
describes the need for the criterion as well as a basis for the performance 
parameters imposed by the criterion. Each criterion in this section also contains., 
bracketed traces indicat ingw traceability. as aplplicahle, to the tinctlionis (F) in 

Section I.I, the "Monitored (ieologic Repositoily Requirements [)oculllcnt" 
M(iR RD) and "Revised Inter im (i idafllCe Penldi ng Issuance of New U.J.S.  

Nuclear Regulatory ('ommi ssiton (NRC) Regulalions (Revision (W1, .July 22, 
1999). foi Yucca Mountain, Nevada. In antlicipat toll (' tihe inmteri gun ridaince 
le in r pIII(]u lgated as a Code of Federal Regulatio ns, ii will be referred to as 1t)
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CFR 63" in this system description document. For the applicable version of the 
codes, standards, and regulatory documents, refer to Appendix E.  

1.2.1 System Performance Criteria 

1.2.1.1 The system shall have an operational life of 4(1 years.  

[F 1.1.1, 1.1.2, 1.1.4, 1.1.5, 1.1.6, 1.1.7, 1.1.8, 1.1.9, 1.I.I(O][IM GR RD 3.2.C] 

1.2.1.2 The system shall have the capability to transfer DCs to ATS/CTS and fi-om 
ATS/CTS to the Waste Emplacement/Retrieval System at an annual average 
throughput of 559 WP/DCs (TBV-4545) with a Peak monthly surge capacity of 
56 WP/DCs per month (TBV-4545).  

[F 1.1.1, 1.1.2][MGR RD 3.2.C, 3.2.D, 3.2.E] 

1.2.1.3 The system shall accommodate the Site Receipt Inspection process for the empty 
DCs.  

IF 1.1.11 

1.2.1.4 The system shall remove temporary seals, supply lids, and install lids in support 
of the DC closure process.  

IF 1.1.1, 1.1.21 

1.2.1.5 The system shall evacuate gases and backfill the DC with inert oas to a combined 

concentration of less than or equal to 0.25 volume percent for 0, H,, H20, CO, 
and CO (TBV-0(94) as the final condition for Emplacement.  

IF 1.1.411MGR RD 3. L.CI M() CFR 63.113(b)l 

1.2.1.6 The system shall provide features to obtain the DC/WP unique identifiers and 
inventory data.  

[F 1.1.11 itMGR RD 3.1.C, 3.2.D, 3.3.Kjj (0 CFR 63.781 

1.2.1.7 The system shall stage loaded DCs and WPs to accommodate downstream 
outages of (TBD-0266) days.  

IF 1.1.XIIMMGR RD 3.2.C, 3.2.EI 

1.2.1.8 The system shall decontaminate the WP surface to less than (TBID-() I69) dpmn/ 10tt 
cm 2 prior to delivery to the Waste Emplacement//Retrieval System.

IF 1.1.711MGR RI) 3.1.1, 3.1 CII 1()(0(FR 63.111 (a)(01)
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1.2.1.9 The system shall have lag storage capacity of (TBD-0343) for empty DCs in the 

DC Preparation Area and/or on site to accommodate shipping outages.  

[F 1.1.1] 

1.2.1.10 Tie system shall provide features to maintain the internal DC pressure during the 

lid placement and welding process.  

[F 1.1.3, 1.1.41 

1.2.1.11 The system shall clean the DC lid weld preparation surfaces in accordance with 

the Lid Welding Procedure.  

[F 1. 1.3] 

1.2. 1. 12 The system shall perform closure welds for the DC (i.e., multiple upper end lids) 

in accordance with Section III of the "1995 ASME Boiler and Pressure Vessel 

Code." Any deviation from the ASME code will be approved by the Office of 

Civilian Radioactive Waste Management or their representative.  

IF l.l.3]IMGR RD 3.3.AI 

1.2.1.13 The system shall confirm the quality of the DC closure welds (i.e., multiple upper 

end lids) by performing ultrasonic and visual tests, which are non-destructive 

examinations and inspections, in accordance with Section III of the "1995 

ASME Boiler and Pressure Vessel Code" requirements.  

[F 1.I.5I[MGR RD 3.3.A1 

1.2.1.14 The system design shall include provisions for decommissioning and 

decontamination, including the removal of potentially contaminated SSCs.  

[MGR RD 3. I.C1[I0 CFR 63.21(c)(17)] 

1.2.1.15 The system shall include provisions to support WP remediation activities required 

to support a deferral of closure for up to 300 years after initiation of waste 

emplacement.  

IF 1.1.IO0IIMGR RD 3.l.(C, 3.2.11, 3.3.1-1 (10FR 63.11 1(d), 63.131(b), 63.134(d)1 

1.2. I. 16 TFhe system shall prepare empty DC(s t01 loading.

IF 1.1.1I
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1.2.1.17 All zircaloy fuel cladding shall be maintained at temperatures that will not 

accelerate the degradation of the cladding to the point that it affects the 

performance of the system.  

[MGR RD 3.2.L 1[10 CFR 63.113(b)] 

1.2.2 Safety Criteria 

1.2.2.1 Nuclear Safety Criteria 

1.2.2.1.1 The system shall limit the lift height such that the equivalent energy of any loaded 

and sealed WP does not exceed a 2 m vertical or 2.4 m horizontal drop. (TBV
(1245) 

IF 1.1.2, 1.1.6, 1.1.9, .. I.10][MGR RD 3.1.C][10 CFR 63.11 l(a)(2), 
63.11 1(b)(2), 63.112(e)(9)] 

1.2.2.1.2 The system shall prevent the drop of any suspended DC/WP during and after a 
loss of power.  

I F 1. 1. 1, 1. 1.2, 1. 1.9, 1.1.1011MGR RD 3.1I.C, 3.3.A11 !10 CFR 63.112(e)(8)] 

1.2.2.1.3 The brid.e crane and lifting fixtures shall be designed to retain their load in the 

event of a Frequency Category 1 (TBV- 1246) design basis earthquake.  

[MGR RD 3. I.B. 3.1.CII 10 CFR 63.11 l(a)(1), 63.11 l(a)(2), 63.112(e)(8)i 

1.2.2.1.4 Overhead cranes and Horizontal Lifting System shall be designed so that they will 

not be dislodged from their rails in the event of a Frequency Category 2 (TBV
1246) design basis earthquake.  

[F 1.1.1, 1.1.2, 1.1.6, 1.1.9, 1.1.I]()]MGR RD 3. l.B, 3.I.C, 3. I.G]11 1 CFR 
63.11 l(a)(1), 63.11 1(a)(2), 63.112(e)(8)] 

1.2.2.1.5 The system shall be designed to ensure that occupational doses are as low as 

reasonably achievable (ALARA) in accordance with the project ALARA program 

goals (TBD-()4(06) and the applicable guidelines in "Information Relevant to 

Ensuring that Occupational Radiation Exposures at Nuclear Power Stations will 

be as Low as is Reasonably Achievable" (Regulatory Guide 9.9).  

IMGR RD 3.1 .B, 3. I.C, 3. I.GIl 10(CFR 63.11 I(a)( I), 63.11 (b)(I), 63.112(e)(2), 
63.112(e)(3)1
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1.2.2.1.6 The system shall be designed for criticality safety under normal and accident 
conditions. Criticality safety analyses for accident conditions are based on two 
unlikely, independent, and concurrent or sequential changes occurring in the 
conditions essential to nuclear criticality safety. Safety limits for criticality are 
met with a calculated effective multiplication factor (kutf) below 0.95 after 
allowance for the bias in the method of calculation and the uncertainty in the 

experiments used to validate the method of calculation.  

[MGR RD 3.1.C, 3.l.G, 3.3.AI[I0 CFR 63.1 12(e)(6)] 

1.2.2.1.7 The DC welding systen/configuration shall be designed to prevent a burn-through 
into Zircaloy cladding/fuel within the DC.  

1.2.2.2 Non-nuclear Safety Criteria 

1.2.2.2.1 The system shall incorporate the use of noncombustible and heat resistant 
materials to the extent practical.  

[MGR RD 3. L.GI 

1.2.2.2.2 The system shall be designed such that all operations can be shut down promptly 
while maintaining control, enabling the evacuation of system operators during an 
emergency.  

IMGR RD 3.l.C11 10CFR 63.1 12(e)(10)I 

1.2.2.2.3 The system design shall define safe load paths for the movement of heavy loads to 

minimize the potential for drops and to increase the potential for the structure to 
withstand the impact.  

[F 1.1.1, 1.1.2, 1..6 , 1.1.9, 1.1.I(f ][MGR RD 3.1.C, 3. L.G]II 1 CFR 63.111(a)(2), 
63.112(e)(X)l 

1.2.3 System Environmental Criteria 

1.2.3.1 The system components shall be designed to withstand and operate in the 
temperature environment defined in Table I for the areas of the Waste Hand lin2 

Building in which the system components are located.



Page 14 of(60SDD-DCH-SE-(X(K)0(1 REV (01 ICN (Il 
D)ivooarul Container Handlin i? Svstemn Descripttion Document

Table 1. Temperature Environment

Location of System Component Normal Off-Normal 
Environment Environment 

Normally Occupied Areas (e.g., Offices, Maintenance 70 - 781F (TBD-395) OF for 

Areas, Access Control) (TBD-395) Hours 

Normally Unoccupied Areas (e.g., Mechanical & 63 - 92°F (TBD-395) °F for 

Electrical Equipment Rooms, Cask Receiving & (TBD-395) Hours 
Handling Areas, Pool Areas) 

Unoccupied Areas (e.g., Assembly Cells, Canister 63 - 106 0 F (TBD-395) OFfor 

Transfer Cells, DC Handling Cells. Emergency (TBD-395) Hours 

Generator Room) 

Electronics Equipment Areas (e.g., Control Rooms, 70 - 74°F 70 - 74'F 
Computer Rooms, Communications Equipment Note 1 Note 1 

Rooms, Data Processing and Recording Equipment 
Rooms) 
Note 1: It is intended to maintain these areas at the specified temperature under all anticipated 

conditions. However, due to economic or design impracticability, areas that house less sensitive 

electronic components may not be maintained at this temperature. In these cases, cooling will be 

provided for the electronic components, but not necessarily the entire area.  

[MGR RD 3.3.Al 

The system comiponents shall be designed to withstand and operate in tile 
humidity environment defined in Table 2 for the areas of the Waste Handling 
Building in which the components are located.  

Table 2. Humidity Environment 

Location of System Component Normal Environment 

Normally Occupied Areas (e.g.. Offices, Maintenance 30% - 60% 

Areas, Access Control) 

Normally Unoccupied Areas (e.g., Mechanical & Humidity Not Controlled 
Electrical Equipment Rooms. Cask Receiving & (TBD-409) 
Handling Areas, Pool Areas) Note 1 

Unoccupied Areas (e.g., Assembly Cells, Canister Humidity Not Controlled 
Transfer Cells, DC Handling Cells Emergency (TBD-409) 
Generator Room) Note 1 

Electronics Equipment Areas (e.g., Control Rooms, 40%- 50% 

Computer Rooms, Communications Equipment 
Rooms, Data Processing and Recording Equipment 
Rooms) 
Note 1: Humidity control is not provided in most of these areas. Therefore, 

components susceptible to extreme humidity conditions must be evaluated for low 

and/or high humidity environments since special provisions (e.g., heater strips, 

humidifier) may be necessary.

IMGR RD 3.3.AI 

]'he systeni shall be designed such [hat Colmponents susceptible to radiation ca1it 
withIitald and operate in the radiationl environmlenl (T1l)-()4(15) in which the 
contpotlenl is located.

1.2.3.2

1.2.3.3
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1.2.4 System Interfacing Criteria 

1.2.4.1 The system shall provide system and component status and variables input to, and 
receive control output signals fiom the Monitored Geologic Repository 

Operations Monitoring and Control System.  

1.2.4.2 The system shall receive electrical power from the Waste Handling Building 
Electrical System.  

1.2.4.3 The system shall limit static and dynamic loads to the DCs and WPs to within 

their design limits.  

[MGR RD 3.3.Aj 

1.2.4.4 The system shall receive space, protection, physical support, shielding, ventilation 

boundaries, and environmental boundaries from the Waste Handling Building 
System.  

1.2.4.5 The system interfaces with the Waste Emplacement/Retrieval System for the 

placement of the WPs on and removal from the emplacement pallet and bed plate 

of tile WP transporter. The removal function supports the Performance 
Confirmation Program.  

IF 1. 1.9, 1. 1. 101[MGR RD 3.2.J, 3.3.L1 

1.2.4.6 The system interfaces with the Carrier/Cask Transport System used to deliver 

empty DCs to the to the WHB.  

IF 1.1.11 

1.2.4.7 The system shall deliver and receive selected DCs and WPs to or from the Waste 

Packagte Remediation System.  

[F 1.1.6, 1.I.1I(][MGR RD 3.2.-1 

1.2.4.8 The system shall be designed in accordance with the interface agreements defined 

in Interface Control Document for the Waste Packages/Disposal Containers and 

the Surface Repository Facilities and Systems for Mechanical. Envelope and 

Functional Interfaces." 

1.2.4.9 The system shall accommodate a loaded, sealed waste package maximum surface 

(lose rate of 14 1() rad/hr.

.1The system shall accommodate a maximnu1i WI) therinalI oultput of I I. kW.1.2.4.1(0
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1.2.4.11 The system shall interface with the material control and accounting subsystem to 

identify movement and specific location of individual DCs/WPs.  

[F 1. 1. I111MGR RD 3. I.C, 3.3.KII 1(I CFR 63.78] 

1.2.4.12 The system shall provide used decontamination fluids and solids to the Site 

Generated Radiological Handling System.  

[MGR RD 3.3.G] 

1.2.4.13 The system shall interface with the WHB Ventilation System for release of gases 

vented from DCs.  

1.2.5 Operational Criteria 

1.2.5.1 The system shall include provisions for the maintenance, periodic inspection, 

testing, and decontamination of system equipment including recovery of remotely 

operated equipmnent.  
IMGR RD 3.l.C, 3.1.GIIll0 CFR 63.112(e)(13)1 

1.2.5.2 The inherent availability for the system shall be greater than (1.943() (TBV-4655).  

IF 1.1.1, 1.1.2, 1.1.4, 1.1.5. 1.1.6, 1.1.7, 1. 1.8. 1.1.9, 1.1.10IIlM GR RD 3.2.E.  
3.3.A I 

1.2.6 Codes and Standards 

1.2.6.1 The system shall provide for worker safety and health in accordance with 

"-Occupational Safety and Health Standards" (29 CFR 19 10).  

I MGR RD 3. I.EI 

1.2.6.2 The system shall be constructed in accordance with the applicable sections of 

"Safety and Health Regulations for Construction" (29 CFR 1926).  

[MGR RD 3. I.Fl 

1.2.6.3 The system shall comply with the applicable assumptions contained in the 

"Monitored Geologic Repository Project Description Document.' 

1.2.6.4 Overhead and Gantry Cranes shall be designed in accordance with the applicable 

sections of "'Rules for Construction of Overhead and Gantry Cranes (Top Running 

Bridge, Multiple Girder)" (ASME N()- I- 199-5).

I MGR RI) 31. .G, 3.3.AI
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1.2.6.5 The system shall be designed in accordance with the applicable sections of 
"Design Requirements for Light Water Reactor Fuel Handling Systemrs" 
(ANSI/ANS 57.1-1992).  

[MGR RD 3.3.A] 

1.2.6.6 The system shall be designed in accordance with the applicable provisions of 
"Design Criteria for an Independent Spent Fuel Storage Installation (Dry Type)" 
(ANSI/ANS 57.9-1992).  

[MGR RD 3. L.GI 

1.2.6.7 The system structural, mechanical, and electrical design of top-running bridge and 
gantry-type multiple-girder electric overhead traveling cranes, if used, shall be in 
accordance with the applicable sections of "Specifications for Top Running 
Bridge and Gantry Type Multiple Girder Electric Overhead Traveling Cranes" 
(CMAA-70-94).  

[MGR RD 3. I.G] 

1.2.6.8 The system shall be designed in accordance with the applicable sections of 
"Specification for Top Running & Under Running Single Girder Electric 
Overhead Traveling Cranes Utilizing Under Running Trolley Hoist" (CMAA-74
19,94).  

IMGR RD 3. I.GI 

1.2.6.9 The system shall be designed in accordance with the applicable sections of 
"Design Objectives for Highly Radioactive Solid Material Handling and Storage 
Facilities in a Reprocessing Plant" (ANSI N305-1975).  

[MGR RD 3. L.GJ 

1.2.6.10 The system shall be designed in accordance with the applicable sections of 
"'American National Standard for Radioactive Materials - Special Lifting Devices 
for Shipping Containers Weighing 0,0)()0 Pounds (4,50() kg) or More" (ANSI 
N 14.6- 1993).  

IMGR RD 3. I.GI 

1.2.6.11 The system shall be designed in accordance with the applicable sections of "IEEE 
Guide for the Installation of Electrical Equipment to Minimize Electrical Noise 
Inputs to (Controllers from Externial Sources- (IEEE Std 518-1982).

I MWR RD 3.3.AI
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1.2.6.12 The system shall be designed in accordance with applicable sections of the 

Department of Defense Design Criteria Standard "Department of Defense Design 

Criteria Standard, Human Engineering" (MIL-STD- 1472E).  

[MGR RD 3.3.A] 

1.2.6.13 The system shall be designed in accordance with applicable sections of "Human 
Factors Design Guidelines for Maintainability of Department of Energy Nuclear 
Facilities" (UCRL-15673).  

[MGR RD 3.3.AJ 

1.2.6.14 The system shall be designed in accordance with applicable sections of "Human
System Interface Design Review Guideline" (NIUREG-0700).  

[MGR RD 3.3.A] 

1.2.6.15 The system shall be designed in accordance with applicable sections of "Safety 
Color Code" (ANSI Z535.1-1998), "Environmental and Facility Safety Signs" 

(ANSI Z535.2-1998), "Criteria for Safety Symbols" (ANSI Z535.3-1998), 
"Product Safety Signs and Labels" (ANSI Z535.4-1998), and "Accident 
Prevention Tags (for Temporary Hazards)" (ANSI Z535.5- 1998).  

[MGR RD 3.3.A] 

1.2.6.16 The system shall be designed in accordance with applicable sections of 
"Accessible and Usable Buildings and Facilities" (CABO/ANSI Al 17.1-1992) 

and "Americans With Disabilities Act (ADA) Accessibility Guidelines for 
Buildings and Facilities" (36 CFR 1191, Appendix A).  

[MGR RD 3.3.A] 

1.2.6.17 The system shall be designed in accordance with applicable sections of 

"American National Standard for Human Factors Engineering of Visual Display 
Terminal Workstations" (ANSI/HFS 1(100-1988), "Ergonomic Requirements for 

Office Work with Visual Display Terminals (VDTs) - Part 3: Visual Display 
Requirements" (ISO 9241-3), and "Ergonomic Requirements for Office Work 

with Visual Display Terminals (VDTs) - Part 8: Requirements for Displayed 
Coloums'" (SO 9241-8).  

I MGR RD 3.3.A1 

1.2.6.18 The system shall be designed in acco(rdance with applicable sections of 

"Guidelines for Designing User Interface Software' (ES[)-TR-86-278).  
"'Ervoloinc Requirements for Office Work with Visual Display Terminals 

(V l)Ts) - Part M(): Dialogue Principles' (ISO 9241- I1(), "'Ergonomic Requirements 

1M- O)ffice Work with Visual Display Terminals (VDTs) - Part 14: Menu 

Dialogues'" (ISO 9241-14). and "Ergonomic Req1uir ements for Office Work with
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Visual Display Terminals (VDTs) - Part 15: Comrunand Dialogues" (ISO 9241
15).  

[MGR RD 3.3.A] 

1.2.6.19 The system shall be designed in accordance with the applicable sections of the 
"National Electrical Code" (NFPA 70).  

[MGR RD 3.3.A] 

1.2.6.20 The system shall be designed in accordance with the applicable sections of 
"Standard for the Protection of Electronic Computer/Data Processing Equipment" 
(NFPA 75).  

[MGR RD 3.3.A] 

1.2.6.21 The system shall be designed in accordance with the applicable sections of "IEEE 
Reconunended Practice for Powering and Grounding Sensitive Electronic 

Equipment" (IEEE Std. 1100- 1992).  

[MGR RD 3.3.A] 

1.2.6.22 The system shall be designed in accordance with the applicable sections of "IEEE 
Standard for Information Technology - Open Systems Interconnection (OSI) 

Abstract Data Manipulation - Application Program Interface (API) [Language 
Independent]" (IEEE Std. 1224-1993).  

IMGR RD 3.3.A! 

1.2.6.23 The system shall be designed in accordance with the applicable sections of 
"'Application of Safety Instrumented Systems for the Process Industries" 
(ANSI/IS A-S84.() 1-1996).  

[MGR RD 3.3.A] 

1.3 SUBSYSTEM DESIGN CRITERIA 

There are no sub.sysrem design criteria for this system.  

1.4 C()NF( ORMANCE VERIFICATION

T[his sect ion will te completed in a future revision.
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2. I)ESIGN I)ESCRIPTION 

Section 2 of this SDD summarizes information which is contained in other references. By 

assembling system specific information contained elsewhere (i.e., analyses, technical reports, 

etc.), Section 2 provides insight into the current state of the design of this system. However, due 

to the nature of design development, the information contained in this section will continue to 

change as the design matures.  

2.1 SYSTEM DESIGN SUMMARY 

The system design summary provided below is based on Attachment 1I Section 

1. 1.5.1 of tile "Engineering Files for Site Recoimmendation." 

Empty DCs fabricated at a commercial supplier's facility are received by the 

system via the on-site rail transport system. The system receives and prepares the 

empty DC for loading, and delivers the empty DC to the ATS or CTS for loading.  

Once loaded, the system receives the DC from the ATS or CTS and performs 

inner and outer lid closure welding, examination, and heat-treating. A DC that 

does not meet the weld examination criteria is transferred to the Waste Package 

Remediation System (WPRS) for repair or corrective action. The system stages 

loaded DCs and WPs, loads the WP onto the WP transporter and transfers any 

DC/WP requiring remedial processing to the WPRS.  

System functions begin with empty DC preparation, which includes unloading tile 

DC from a rail carrier, tilting the DC upright, staging the DC and its closure lids, 

installing collars to lift and handle the DC. and configuring the DC for loading.  

Tile system operations include staging the DC lids at the weld stations, and 

transferring the DC to the ATS or CTS for loading. Once loaded, the DC is 

returned to the DC handling cell for welding as shown in Figure 1. A number of 

DC welding stations are provided to receive loaded DCs fiom the ATS or CTS 

lines. The welding and DC closure operations include mounting the DC on a 

turntable, removing lid seals, and installing and welding the lids. The weld 

process for each lid includes post-weld heat treating (except for the inner lid) and 

non-destructive examination (NDE). The DC becomes a WP following NDE and 

weld acceptance. Once accepted, the WP is either staged or transferred to a tilting 

station for transfer to the subsurface repository. At the tilting station, tile WP is 

tilted to a horizontal orientation and transferred to the WP transporter-loading 

cell. WP transporter loading operations include a contamination survey, WP' 

decontamination, if required, loading the Wl' onto a pallet, and transfer of the WP 

into the WP transporter.  

The system is contained within the Waste Handling Building System which 

includes areas for empty DC preparation, welding stations, loaded DC and WlP 

stagmnI, W11 transporter dlocking ind Ioaading. an(d required equipment 

maintenance areas. The areas oper-ate c•ncurlm Citly to accommIo(late the DC/WlP 

thoin0 ghn1!t rates and support system m11inilnenance. The empty )(" preparation 

area is located in an unshielded structurie. The handling equipment in this area 

includes a bridge crallne, tilting station, t l'Illner cai s, staging racks fOr lids, and



SDD-DCH-SE-(O(MtXI REV 01 ICN OI Page 21 of(-A 
D)isposal Containter Hundlin o System Description Document 

DC collars. The DC handling cell includes eight DC welding stations, a loaded 
DC and WP staging area, and a DC tilting station. A robotic welding gantry and 
turntable supports each welding station. The WP transporter loading cell includes 
equipment for \VP transfer, lifting, inspection, and decontamination. Operations 
are performed by a remotely operated horizontal transfer cart, a horizontal lifting 
system, decontamination and inspection manipulators, and a decontamination 
system. All handling operations are supported by a suite of fixtures including 
yokes, lift beams, collars, and attachments. The remote equipment is designed to 
facilitate decontamination and maintenance, and interchangeable components are 
provided where appropriate. Lay-down areas are included as required for fixtures 
and tooling to support off normal and recovery operations. Semiautomatic, 
manual, and backup control methods support normal, maintenance, and recovery 
operations.  

The system is completely enclosed and housed in the WHB. The WHB contains 
the system's equipment, facilities for radiation protection, and provides utility, 
maintenance, safety, as well as, heating ventilation and air-conditioning (HVAC) 
systems required for operation. The system interfaces with the ATS, the CTS, the 
WPRS, the Waste Emplacement/ Retrieval System (WERS), the WHB System 
and its support utilities, the WHB Electrical System, the MGR Operations 
Monitoring and Control System, the Safeguards and Security System, the WHB 
Ventilation System, and the Carrier/Cask Transport System (CCTS).  

2.2 DESI(;N ASSUMTI'IONS 

The principal assumptions that were used (in addition to the design criteria 
defined in Section I ) to develop the design concept and/or system design features 
are provided below. Bases for the assumptions have been obtained from 
Attachment 11, Section 1.1.5.2.2 of the "Engineering Files for Site 
Recommendation." 

2.2.1 The DC is equipped with standardized lifting and base collars for handling 
purposes.  

2.2.2 An empty DC is fitted with a device to temporarily seal the inner lid of the DC, 
before and after fuel assembly loading, to prevent spread of contamination from 
the ATS to other systems.  

2.2.3 Individual WPs will not provide any additional shielding for personnel protection.  

2.2.4 The system provides a two-week in-process loaded DC/WP storage capacity to 
accoullt for uravai labilihy of the subsurface repository. The two-week period is 
based on a preliminary estimate of anlicipated outages for the subsurface 
rep(ository.  

2.2.5 The DC handling cell is equippedl with redun(ldant craries to Support Comti-tliOiS 
syste in o petaliring sc hedtiules d(riIng waste elimp lacemerit. Red(un(l anl cranes aM e
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considered prudent design contingencies against unplanned crane outages and 
extensive crane maintenance activities.  

2.3 DIETAILEI) DESIGN DESCRIPTION 

The detailed design description provided below is based on Attachment 11 
Sections 1.1.5.1, 1.1.5.3, and 1.1.5.4 of the "Engineering Files for Site 
Recon-unendation" and Section 6.2.1.4 of the ".WHB/WTB Space Program 
Analysis for Site Recomrunendation." General arrangement figures providing 
details of system layout are presented in Attachment I of the "WHB/WTB Space 
Program Analysis for Site Recoinmendation." 

The system includes a DC handling cell, loaded DC staging area, eight DC 
handling cell weld stations, a DC handling cell crane maintenance bay, DC 

handling cell air lock, an empty DC preparation area, a WP transporter loading 
cell, and "P transporter airlock. The areas operate concurrently to meet system 

throughputs and to support system maintenance.  

The empty DC preparation area operations include unloading DCs from a rail 
carrier, tilting DCs for vertical handling, staging empty DCs and closure lids, 
outfitting the empty DC with lids and fixtures, transferring the empty DC to a DC 
cart, and transferring it through an airlock to the DC handling cell. The DC 

handling cell provides loaded DC staging capabilities, DC transfer carts 
connecting to the ATS. CTS, WPRS. and a DC tilting station. DC handling cell 
operations include staging DC lids at the weld stations and transferring the empty 
DCs to the ATS or CTS for loading.  

The system receives loaded and temporarily sealed DCs, then transfers them to 
the loaded staging area or the DC welding stations. A loaded, closed, welded.  

inspected, and accepted DC is called a WP. DC handling operations are 
performed by two remotely operated bridge cranes and hoists, as well as other 

support equipment. The operations include positioning the DCs at the weld 
station, removing temporary sealing devices, purging the DC lid area with inert 

gases for welding, turning and welding the inner lid, evacuating DC internal 

gases, back-filling the DC with helium, installing the two outer lids, and welding 
the two outer lids. Each weld operation includes post-weld stress relief (except 
for the inner lid) and NDE. Following examination and weld certification, the 
WP is either staged or prepared for transfer to the subsurface.  

The final DC handling sequence involves repositioning the WP to a horizontal 
orientation, transferring the WP to the transporter loading cell, remotely 
conducting final decontamination, final inspection, identification and recording 

the Wl' closure data, and loading the WP on the WP transporter. These 

operations are performed using one of two D[C handling cell overhead cranes, a 

WP tilting station for changing the WP orientation, a horizontal DC transfer carl, 
a W11 hot izontal lifting machine, a remotely operated WP (lecontamination 

system, and the subsurface WP transporter. Once the WlP is loaded onto the WP 

pallet and the D(C handling collars are removed, (ihe transporter operator will
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retract the rolling bed plate into the shielded transporter, undock the WP 
transporter from the transporter loading cell, and close the WP transporter shield 
doors prior to hauling the "P into the subsurface repository.  

System equipment is designed to facilitate manual decontamination, maintenance, 
and component replacement, when feasible. All handling operations are 
supported by a variety of remote handling fixtures including DC lifting and base 
collars, lifting trunnions, lifting yokes, lifting beams, tilting fixtures, staging 
fixtures, and DC lid sealing devices. A crane maintenance bay is provided at the 
far end of the DC handling cell to allow for contact maintenance and inspection of 
the DC handling cell cranes.  

A remotely controlled robotic gantry is used to setup, prepare, weld, inert, and 
inspect the DC closure operations. The robotic gantry and its associated 
equipment are remotely removed from the DC handling cell through a gantry 
airlock into a welder maintenance bay for service, maintenance, and retooling.  
Lay-down areas are included as required for lids, fixtures, welder, NDE, tooling, 
and robotic end-effectors to support normal, off normal, and recovery operations.  

The system interfaces with the CCTS for receipt of empty DCs from commercial 
suppliers. The system interfaces with the ATS and CTS to delive r empty DCs 
and receive loaded DCs. The system interfaces with the WERS when the WP is 

loaded into the subsurface \VP transporter. The system also interfaces with the 
WPRS for WP inspection or repair. The WHB interface provides the facility, 
utility, maintenance, safety, and auxiliary systems required for supporting 
operations and radiation protection activities.  

2.3.1 System Arrangement 

The system includes a wide variety of remotely operated equipment including 
overhead bridge cranes, transfer carts, electromechanical manipulators, and 

specialized hardware designed for high radiation and contamination work 
environments. Figure 1, provides a mechanical flow diagram for the operations of 
the system. For clarity, the flow diagram does not show the empty DC 
preparation area and airlock. The following subsections describe the operational 
steps in the diagram for the system areas in the WHB.  

2.3.1.1 Empty D)C Preparation Area 

The system is configured so that empty DCs can be brought into the DC handling 
cell ready for handling and loading. This permits Manual plreparation of each D[C 
prior to transfer into the DC handling cell. In this aiea, an empty DC will he 
received, inspected, fitted with handling collars, oriented in a vertical position, 
anid prepared for loading by instaWIlilg fuel assembly spacer-s (if required), inner 
lid and the inner lid sealing devices- The DC is then placed on the empty D(.  
Irallsfe- cart in preparation for transfer into the D(" handling cell- The empty ID)( 

p~reparation area provides adequate space lor staging 2(0 empty D('s and( their lidls, 
handlIing collams, and Iinner lid seali j , (devices.
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2.3.1.2 Empty I)C Preparation Airlock 

The airlock consists of a shielded room through which the empty DC is 

transferred into the DC handling cell. The purpose of the airlock is to prevent 

transfer of any contamination that may be present in the DC handling cell into tile 

empty DC preparation area. The shield walls and doors at the airlock also provide 

radiation protection from radioactive sources inside the DC handling cell.  

2.3.1.3 DC Handling Cell 

The DC handling cell is a large shielded structure containing areas for welding 

stations. loaded DC staging, transfer cart operations, tilting the DC to a horizontal 

position, and maintenance of the overhead cranes. DC handling operations utilize 

two remotely operated bridge cranes and hoists, as well as other peripheral 
equipment. An empty DC is lifted using one of the DC handling cell cranes and 

is either staged or directly transferred to a DC transfer cart servicing either one of 
the two ATS lines or the CTS line. The inner and/or outer lids are staged near the 

weld stations for later installation. The empty DC is transferred into the ATS or 
the CTS for loading. When loaded, the DC is returned from either the ATS or the 

CTS and is taken to the staging area or one of eight welding stations. The DC is 

placed oil a turntable, the inner and/or outer DC lids are installed, and the 

turntable is used to rotate the DC while the DC lids are welded, inspected, and 
heat-treated.  

A DC handling cell crane will be used to lift and transfer a loaded DC to one of 

eight independent DC lid weld stations. The weld station operations include 

securing the DC to the weld station turntable, removing temporary sealing 

devices, purging the DC lid area with inert gases for welding, back-filling the DC 
with helium prior to closure, turning the DC, welding the inner lid, installing the 

two outer lids, and welding the two outer lids. Welding of the DC lids will be 

performed using automatic welders deployed from a robotic gantry system that 

can be remotely removed from the cell through the gantry airlock for retooling, 

testing, and adjustments. This feature eliminates the need for personnel to enter 

the DC handling cell. The robotic gantry is withdrawn into a welder service bay 
where a number of contact change-out and service operations can be performed.  

The welder service bay is directly adjacent to the DC handling cell.  

Each weld operation includes NDE and post-weld stress relief (except the inner 
lid weld). Post-weld stress relief methods under study include induction heating 

and laser shock hardening (peening). Following examination and weld 

certification, the WP is either staged or prepared for transfer to the subsurface. A 

completed WP is moved to either the loaded DC staging area or the WP tiltingi 

area where tile WP is rotated to a horizonotal iposition onto the WI) horizontal 

tran.,islr cart. This cart tlransfers the W\ ) to fhe transporler loadinL, cell. Ii ani 

irreparable weld failire is detected, the DC)( is taken to anotlher [)C cair for transfer 

to the WPRS.
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2.3.1.4 Loaded DC Staging Area 

Waste handling simulations have shown that a two-week interruption in 
subsurface emplacement operations can be accommodated by staging 20 loaded 
DCs or WPs in the DC handling cell. The loaded DC staging area is used to stage 
loaded DCs or WPs waiting transfer to the WP transporter loading cell.  

To reduce radiation levels in the crane maintenance bay and DC handling cell, 
loaded DCs will be staged in a separate area inside the DC handling cell with 
partial walls and an access door to facilitate DC transfers to and from staging 
locations. The partial walls will provide shadow shielding for the main portion of 
the cell and the maintenance bay. The design configuration incorporates both 
distance and shielding by isolating radiation sources to one area of the hot cell and 
by adding a wall separating the staged DCs and WPs from the welding, handling, 
and crane maintenance areas. This will significantly reduce radiation doses to 
equipment during normal operation, and radiation levels during manned entry into 
the cell for periodic maintenance and test operations.  

2.3.1.5 WI1 Transl)orter Loading Cell 

The last set of operations involve transferring the WP to a decontamination and 
WP transporter loading cell where final decontamination, final inspection, 
certification. data recording. and WP loading on the WP transporter occurs.  
These operations are performed using a horizontal transfer cart, a WP horizontal
lifting machine, a decontamination system, and the subsurface WP transporter.  
Only one line is available for the final decontamination, inspection. WP transfer, 
and loading onto the WP transporter. Once the WP is loaded onto the WP pallet.  
the transporter operator will retract the pallet and rolling bed plate into the 
shielded transporter, close the transporter shield doors, and undock the WP 
transporter from the airlock dock prior to hauling the WP into tile subsurface 
repository.  

The WP is lifted off the horizontal transfer cart using the collars and the 
horizontal-lifting machrie. While suspended, the WP is decontaminated, 
inspected, certified, and identified. The WP pallet and rolling bed plate is 
transferred into the WP transporter loading cell and the WP is lowered onto tile 
pallet. The collars will be remotely removed and taken out of the cell for reuse.  
Any contamination picked up during DC loading will be manually removed pmior 
to reuse of the collars in the empty DC preparation area. The final oper-atioil 
occurs when the WP is pulled into the WP transporter to be taken into tile 
subsurface repository.  

2.3.1.6 Waste Package l'ransporter Airlock 

"Tlhe function of (iis cell is to provide an airlock where the Wl' transpo rter may he 
(lockc( for loading. The airlock prevents movement of air between the Wl) 

tr1anlsporter loading cell and the 0it 5 i(le atmllosphere.
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2.3.1.7 Welder Airlocks 

The function of these airlocks (one room for each of the eight welders) is to 
provide access to the robotic welding gantry, welder, NDE equipment, and post
weld heat treating equipment. Access and service work on the equipment is 
possible in these roomrs without exposing the workers to the internal envhionment 
and radiation in the DC handling cell.  

2.3.1.8 Welder Maintenance Bay 

The welder maintenance bay (not shown in Figure i) is provided as an area where 
equipment change-out, repair, replacements, and testing may be performed on any 
robotic welding gantry, welder, NDE equipment, and post-weld heat treating 
equipment that has been removed from the DC handling cell. Prompt 
maintenance and repair of failed or malfunctioning equipment is required to 
support a 24-hour per day operation 50-weeks per year.  

2.4 COMPONENT DESCRIPTION 

This information will be provided in a future issuIe.  

2.5 CRITERIA COMPLIANCE 

The surface facility is developed conceptually at this time without Criteria 
compliance analyses. The criteria compliance for this system will be addressed in 
future issues of this SDD as the design and analysis of the system matures.
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3. SYSTEM OPERATI)NS 

This section will be completed in a later revision.
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4. SYSTEM MAINTENANCE 

This section will be completed in a later revision.
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APPENDIX A CRITERION BASIS STATEMENTS 

This section presents the criterion basis statements for criteria in Section 1.2. Descriptions of the 

traces to "Monitored Geologic Repository Requirements Document" (MGR RD) and "Revised 
Interim Guidance Pending Issuance of New U.S. Nuclear Regulatory Comnmission (NRC) 

Regulations (Revision 01, July 22, 1999), for Yucca Mountain, Nevada" are shown as 

applicable. In anticipation of the interim guidance being promulgated as a Code of Federal 
Regulations, it will be referred to as "-10 CFR 63" hii this system description document.  

1.2.1.1 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion establishes the operational life of the system. This criterion is required 
because the system supports the waste handling operations at the repository as required 

by MGR RD 3.2.C. Additional system operating life that may be needed to support 
performance confirmation or retrieval operations conducted after cessation of waste 

emplacement operations is not covered by this criterion. To meet the operational life 

requirement, system components may require replacement in addition to any required 

preventive maintenance program.  

II. Criterion Performance Parameter Basis 

MGR RD 3.2.C requires the Monitored Geologic Repository (MGR) to be capable of 
receiving, packaging, emplacing, and isolating nuclear waste at the annual rates specified 

in Table 3-2 of the MGR RD. This table indicates that waste receipt will commence in 

the year 20 10 and is expected to be completed by the year 2041, spanning a total of 32 

years. To account for future potential schedule fluctuations caused by uncertainties in 
waste remediation, early receipt, and plant life extensions, a 25 percent margin is added, 

bringing the required operational life of the system to 40 years.  

1.2.1.2 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion defines the system required throughput for the system on an annual averaie 

basis and on a peak monthly surge capacity basis. This criterion supports MGR RD 
3.2.C, 3.2.D, and 3.2.E.  

II. Criterion Performance Parameter Basis 

These valIues were obtained from data available in the "Monitored Geologic Repository 
Prol~ec [)escriptlion Documenl,'" sections 5. 1 4 alnd 5.2.  

The annual value was obtained by fir st determumIininrig the average WP o1ading. The 

coln) ol ing WP) package loading, abouit 5.95 andr I canle frolm divid inw 7(0,0)()(t MTUI 

(Metric '(l/es of Iiran iuim) for Table 5-5 hy the 1 177(0 WPs fmund hy adding fle 
(tuamtily of eaclh type Wl'.
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It was then determined that the Maximum annual throughput was 3325 MTU. This came 
from reviewing tables 5-1, 2, and 3. Table 5-3 had this highest value and it was for years 
2(114 through 2(122.  

Annual throughput is then 3325 MTU/year divided by 5.95 MTU/WP yielding about 559 
WPs per year.  

The peak monthly surge capacity is then obtained by dividing the annual average 
throughput by 1(0 to obtain 56 WPs per month. The dividend of 10 was used give a surge 
capacity of about 2017c over the average and will account for facility outages and for 
handling non throughput iten-ms like Recovered WP and sending DC/WVPs to the 
Remediation system.  

1.2.1.3 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion identifies subsystem design criteria for expected Site Receipt Inspection 
capabilities of the empty DC preparation subsystem that may be used to establish a WP 
baseline condition for future performance confirmation activities.  

II. Criterion Performance Parameter Basis 

N/A 

1.2.1.4 Criterion Basis Statement 

1. Criterion Need Basis 

This criterion identifies system activities required to support DC closure.  

I. Criterion Performance Parameter Basis 

N/A 

1.2.1.5 Criterion Basis Statement 

C. Criterion Need Basis 

This requirement is intended to preserve the waste form condition and configuration by 
minimizing its con-osion due to interaction with oxygen or as a result of hydrogen 
embrittlement and is performed after the inner lid is welded. This criterion supports 1(0 
('FR 03. 113(hb) and MG R RD 3. I.C.
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II. Criterion Performance Parameter Basis 

The value of (.25 volume percent for assembly vacuum drying came from the "Standard 

Review Plan for Dry Cask Storage Systemrs" (p. 8-4). This value needs to be verified for 

long-term disposal and has been identified with a TBV.  

1.2.1.6 Criterion Basis Statement 

1. Criterion Need Basis 

This criterion provides for the tracking of all DC/WPs handled by the system. This 

criterion supports MGR RD 3.3.K to maintain nuclear inventories and support safeguards 

and security activities. This requirement supports MGR RD 3. 1.D to implemnent 

applicable provisions of "Physical Protection of Plants and Materials" (1(0 CFR 73, 

Section 45(d)(I)(iii)). This requirement also supports MGR RD 3.1.C for the interim 
guidance of 10 CFR 63.78 which invokes "Licensing Requirements for the Independent 

Storage of Spent Nuclear Fuel and High-Level Radioactive Waste" (10 CFR 72, Section 

72(a)).  

II. Criterion Performance Parameter Basis 

N/A 

1.2.1.7 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion supports the system's ability to handle WPs and to accommodate unplanned 

shutdowns of the subsurface repository or Waste Emplacement/Retrieval System. This 

criterion supports MGR RD 3.2.C and 3.2.E.  

iI. Criterion Performance Parameter Basis 

The analysis to define the storage periods and DC and WP quantities has not been 

performned. This criterion has been identified with a TBD.  

1.2.1.8 (Criterion Basis Statement 

1. Criterion Need Basis 

This criterion supports MGR RD 3. l.B and 3.1.C. This criterion reduces tile spread of 

raldioactive contamination and supports radiological safety for i)ersonnel as defined in 

"Standards for Protection Against Radiation- (I10 ('FR 20) as equhIe(Il by 101 (CFR 

03.1 I I (a)( I ). This criterion defines a final level ofi decontamiination iprior to delivery to 

the Waste Emlplacement/Retrieval System.
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II. Criterion Performance Parameter Basis 

The actual parameters to be evaluated have not been confirmed. As a result, this criterion 

is identified with a TBD. Future analysis will resolve this parameter.  

1.2.1.9 Criterion Basis Statement 

1. Criterion Need Basis 

This criterion identified subsystem design criteria for lag storage of DCs in the event the 

supply mechanism is interrupted or terminated for some reason.  

II. Criterion Performance Parameter Basis 

The lag storage capacity needed has not been determined and is identified as a TBD.  

1.2.1.10 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion establishes the requirement to conIrol pressure as need during lid placement 

and welding operations.  

II. Criterion Performance Parameter Basis 

N/A 

1.2.1.11 Criterion Basis Statement 

1. Criterion Need Basis 

This criterion identified the need for a DC Handling Cell Subsystem design criterion to 

prepare the DC lid weld surfaces to ensure that the lid welds can be completed 

successfully.  

II. (-riterion Performance Parameter Basis 

N/A 

1.2.1.12 Criterion Basis Statement 

. ('riterimin Need Basis 

ThisN criterion identifies the specific codle retluirl lCnuts f(ir Conldutctin1g the DC lid weldN 

anid supports MGR RD) 3.3.A.
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II. Criterion Performance Parameter Basis 

N/A 

1.2.1.13 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion identifies the basic code for conducting the DC lid weld inspections and 

supports MGR RD 3.3.A.  

IH. Criterion Perforinance Parameter Basis 

N/A 

1.2.1.14 Criterion Basis Statement 

I. Criterion Need Basis 

MGR RD 3. I.C requires compliance with 10 CFR 63. This criterion establishes the 

requirement for the systemi to incorporate features that facilitate decontamination and 

decommissioning. This criterion is based on 10 CFR 63.21(c)(17) which requires the 

content of the license application to include a safety analysis report with "A description 

of design considerations that are intended to facilitate permanent closure and 

decontamination or dismantlement of surface facilities." 

IH. Criterion Performance Parameter Basis 

N/A 

1.2.1.15 Criterion Basis Statement 

1. Criterion Need Basis 

This criterion is required to support MGR RD 3.3.L after the initial 125-year life. This 

criterion establishes the additional length of time these functions may be asked to stuppoit 

Performance Confirmation operations until closure. These functions must continue 

operations until repository closure, as required by MGR RD 3.1..C, i( CFR 63. Ill(d).  
63.13 1(b), and 63.134(d).  

II. ('riterion Performance Paramneter Basis

Tile 3( (i-year time period is taken directly from MGR RD 3.2.H.
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1.2.1.16 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion identifies subsystem design criteria for the preparation for loading process 
for the empty DC preparation subsystenm 

H1. Criterion Performance Parameter Basks 

N/A 

1.2.1.17 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion is based on the concern that additional heat input from the welding and 
stress relief operations could result in temperature of the cladding reaching unacceptable 
levels. The basis for this criterion is MGR RD 3.2.L that states the requirement for 
zircaloy cladding and it supports 10 CFR 63.113(b).  

II. Criterion Performance Parameter Basis 

N/A 

1.2.2.1.1 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion is derived from MGR RD 3. 1.C, 10 CFR 63.111 (a)(2), 63.111 (b)(2), and 
63.1 12(e)(8) to mitigate the effects from design basis events and ense the SSC5 

important to safety will perform their necessary safety functions. The drop and breach of 
a loaded and sealed DC is the bounding consequence Category 2 event for the system, as 
identified in Table 8 of the "Preliminary Selection of MGR Design Basis Events." This 
criterion provides requirements for the DC handling SSCs to ensure that the drop and 
breach of a sealed DC is a Beyond Design Basis Event (BDBE) scenario. This criterion 
is consistent with ALARA objectives and provides a safety margin for establishing' 
compliance with annual dose limits for Category I design basis events.  

II. (Citerion Perlormance Parameter Basis 

N/A 

1.2.2.1.2 (Criterion Basis Stalement 

I. ('riterion Need Basis 

The cI iteiion is derived from MGR RD 3. I., 3.3.A, and I () ('IFR 63.1 1 2(e)(8) (o 
mit;gate the effects Ifrom design basis events and ensure that SS('s iinpoitant to '"afely
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will perform their necessary safety functions. This criterion reduces the probability of 
design basis events due to loss of power. The need to retain the load during power loss is 
identified in "Design Criteria for an Independent Spent Fuel Storage Installation (Dry 
Type)" (ANSI/ANS 57.9-1992, p. 13, paragraph 6.2.1.1.5).  

II. Criterion Performance Parameter Basis 

N/A 

1.2.2.1.3 C'riterion Basis Statement 

I. Criterion Need Basis 

This criterion is derived from MGR RD 3.l.B, 3.1.C, 10 CFR 63.11 l(a)(l), 63.11 l(a)(2), 
63.112(e)(8), and 10 CFR 20 to mitigate the effects from design basis events. This 
criterion minimizes radiological releases that result from seismic events to control off-site 
doses.  

II. Criterion Performance Parameter Basis 

Analysis will be performed to verify that a Frequency Category I event is applicable.  

1.2.2.1.4 Criterion Basis Statement 

1. Criterion Need Basis 

This criterion is derived from MGR RD 3.1I.B, 3.1.C, 10 CFR 63.11 l(a)(I), 63.11 l(a)(2), 
03.111 (b)(2). 63.112(e)(8), and 10 CFR 20 to mitigate the effects from design basis 
events.  

This criterion was identified by specific guidance specified in "MGR Compliance 
Prograin Guidance Package for the Disposal Container Handling System," Guidance 
statements 6.3gL1, 6.4g1, and 6. 4 g5.  

II. Criterion Performance Parameter Basis 

Analysis will be performed to verify that a Frequency Category 2 event is applicable.  

1.2.2.!.5 (L riterion Basis Statement 

1. Criterion Need Basis 

This criterion i inplements the requiremenlts from M(GR R) 3. I.B for the identif ication of 
"-Standards for Protection Against Radiation" (IM) ('FR 2(0), M(GI, RD 3. I.(C or the 

iden(i icalion of 10 ('FR 63.11 1(a)( 1) and 10 ('FR 63.1 12(e)(2), 63.1 12(e)(3), and M(GR 
RI) 3. 1.(6 fr the need to address radiological health and safety. This criterion is also 
mipuofl-ed hy specific guidance contained iIn the "M(GR , (Compl iance Progr am (Guidance
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Package for the Disposal Container Handling System," Guidance Statements 6.5gl and 

6.6-1.  

The primary requirement for ALARA is contained in 1( CFR 20.1 101(b), which states: 

"The licensee shall use, to the extent practicable, procedures and engineering controls 

based upon sound radiation protection principles to achieve occupational doses and doses 

to the members of the public that are as low as is reasonably achievable (ALARA)." 

Compliance with "Information Relevant to Ensuring that Occupational Radiation 

Exposures at Nuclear Power Stations will be as Low as is Reasonably Achievable" 

(Regulatory Guide 8.8) is invoked because this regulatory guide is one of the primary 

regulatory documents that address ALARA and is acceptable to the NRC. This 

regulatory guide provides guidelines on achieving the occupational ALARA goals during 

the planning, design, and operations phases of a nuclear facility. According to Section B 

of this guide: "Effective design of facilities and selection of equipment for systems that 

contain, collect, store, process, or transport radioactive material in any form will 

contribute to the effort to maintain radiation doses to station personnel ALARA." 

Section C.2 addresses facility and equipment design features. The design process of each 

system must include an evaluation of the applicable requirements in Section C.2 of 

Regulatory Guide 8.8.  

In addition to following the guidelines in Regulatory Guide 8.8, the design of the system 

must meet the project ALARA program goals. The project ALARA program will include 

both qualitative and quantitative goals. Regarding the ALARA program of a licensee, 

Section C. I.a.(2) of Regulatory Guide 8.8 states: "The policy and commitment should be 

reflected in written administrative procedures and instructions for operations involvinig, 

potential exposures of personnel to radiation and should be reflected in station design 

features. Instructions to designers. constructors, vendors, and station personnel 
specifying or reviewing station features, systems, or equipment should reflect tile goals 

and objectives to maintain occupational radiation exposures ALARA." 

II. Criterion Performance Parameter Basis 

The project ALARA program goals are TBD.  

1.2.2.1.6 Criterion Basis Statement 

. C('riterion Need Basis 

This criterion supports criticality control for the system. This criterion is derived from 

MGR RD 3.l.C, 3.I.G, 3.3.A, and 10 CFR 63.112(e)(6). The need for criticality control 

is identified in "Preliminary Selection of MGR Design Basis Events" (Section 6.2.5.12).  

1 (. 'riterion Performance Parameter Basis 

The perforinla lce parameters 1r tI- his requirement arc taken from tlie "Standard Review 

Plan for DI y ('ask Storage Systems' (N JR EG- 1536• Sections IV. I and IV.2, p. 6-1 ).
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1.2.2.1.7 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion is required to ensure that a welding burn-through into the DC is not a 
credible design basis event and thus can not damage the fuel cladding. It is assumed that 
standard design solutions exist to ensure that the event frequency for a welding burn
through that damages the waste form may be shown by analysis to be less than 10E-6 per 
year (i.e., beyond design basis event).  

II. Criterion Performance Parameter Basis 

N/A 

1.2.2.2.1 Criterion Basis Statement 

1. Criterion Need Basis 

This criterion supports MGR RD 3.1I.G for fife safety requirements derived flom NRC 
regulatory guides. The subject criterion is specifically identified in "General Fire 
Protection Guide for Fuel Reprocessing Plants" (Regulatory Guide 3.38, Sections C.2a 
and C.4a).  

II. Criterion Performance Parameter Basis 

N/A 

1.2.2.2.2 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion supports 1(0 CFR 63.112(e)(10) and MGR RD 3.1.C, which requires 

permitting "...prompt termination of operations and evacuation of personnel during and 
ernergency.  

II. Criterion Performance Parameter Basis 

N/A 

1.2.2.2.3 Criterion Basis Statement 

I. (Criterion Need Basis 

This criterion supports MGR RD 3. .(, 3. 1.G. It) CFR 63.1 I l(a)(2). and 63.1 12(e)(8) for 
lie ident if icat lio of applicable criteria to redIce Ithe potent ial I'OF designIi basis events.  

Specifically, this criterion reduces the potential effects of dropping D[)('/WPs. This 
criterion was identified by specific guitdaIance cn(ta ined in the "-M(iR ('o0ml litance
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Program Guidance Package for the Disposal Container Handling System," Guidance 
Statement 6.Xg I.  

It. Criterion Performance Parameter Basis 

N/A 

1.2.3.1 Criterion Basis Statement 

1. Criterion Need Basis 

Temperature can directly affect the performance or result in advanced degradation of a 
component. To ensure proper performance, many equipment manufacturers specify the 
normal temperature environment in which the component must operate. Manufacturers 
may also specify the maximum off-normal temperature environment that the components 
can be exposed to or operate in for a limited time. The off-normal condition may be 
caused by loss of electric power or failure of the ventilation system.  

This criterion supports MGR RD 3.3.A.  

II. Criterion Performance Parameter Basis 

Temperature values are obtained from Criterion 1.2. I. I in the "Waste Handling Buildiig 
Ventilation System Description Document." Temperature values for off-rnormal 
en\vironments are considered TBD.  

1.2.3.2 Criterion Basis Statement 

1. Criterion Need Basis 

Humidity can affect performance of computers, electronic, electrical, and mechanical 
components. Low humidity may result in static discharge in electrical and electronic 
equipment. High humidity can result in advanced corrosion or biological growth within 
the component. High humidity may also affect the operation of recorders that use paper.  
High humidity is not expected to be a major concern at the MGR due to the generally dry 
climate: however, depending on the nature of the operations, some areas may exhibit high 
humidity conditions. To ensure proper performance, many equipment manufacturers 
specify the humidity environment in which the component must operate. This criterion 
establishes the indoor humidity environment in which components are expected to 
operate based on the intended installation location.  

lHumidity is not controlled during off-normal conditions because of the generally mil(I 
hu mniilty environment at the repository. and( the expected short-term dimrat ion of off
nmomal conditions, such as loss of power or venl ililion system failure.

This criterion supports MGR RI) 3.3.A.
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II. Criterion Performance Parameter Basis 

Humidity values are obtained from Criterion 1.2.1.2 in the "Waste Handling Building 

Ventilation System Description Document." Humidity values for unoccupied areas are 
considered to be TBD.  

1.2.3.3 Criterion Basis Statement 

I. Criterion Need Basis 

Radiation from radioactive sources can affect components. Accumulated doses of 

radiation (also referred to as Total Integrated Dose) can cause premature failure of 
components.  

Components that will be installed in radiation environments should be evaluated for the 

radiation doses that they can receive.  

It should be emphasized that this criterion addresses the radiation doses that can affect 

operability of the components during normal operations, and is not intended to invoke 

environmental qualification requirements for post-accident operability.  

II. Criterion Performance Parameter Basis 

The radiation environment is a TBD.  

1.2.4.1 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion is needed to ensure that the system is compatible with interfacing MGR 

systemns. Specifically, this criterion identifies interfaces with the Monitored Geologic 

Repository Operations Monitoring and Control System for centralized monitoring and 

control. This criterion also supports the interface ability to provide commnunications and 

control of MGR RD 3.3.K with this waste handling syste.L 

II. Criterion Performance Parameter Basis 

N/A 

1.2.4.2 C'riterion Basis Statement 

.Criterion Need Basis 

T'his criterion is needed to ensure that the system is compatible with external illnerlac inc1 

M(GR systems. Specifically, this criterion identifies interfaces with flacility powei.
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11. Criterion Performance Parameter Basis 

Future interface analysis will be performed to establish bounding design parameters fur 
this interface criterion. The power requirement to support operations of the system 
equipment and components will be included in future revisions of this document.  

1.2.4.3 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion supports MGR RD 3.3.A for engineering principles and practices. This 
criterion is needed to ensure that the system is compatible with DCs/WPs. Specifically.  
this criterion identifies interfaces with system equipment for static and dynamic loads.  

11. Criterion Performance Parameter Basis 

N/A 

1.2.4.4 Criterion Basis Statement 

I. Cmriterion Need Basis 

This critemion establishes the need to house the system components in the WHB while 
providing protection, support structures. shielding, and ventilation boundaries.  

iH. Criterion Performance Parameter Basis 

N/A 

1.2.4.5 Criterion Basis Statement 

I. C'iterion Need Basis 

This criterion is needed to ensure that the system is compatible with external interfacing 
MGR systems. Specifically, this criterion identifies interfaces with system equipment for 
transferring WPs to and from the Waste Emplacement/Retrieval System. This criterion 
supports MGR RD 3.2.J and 3.3.L.  

II. Criterion Performance Parameter Basis

N/A



Page 42 o4 604SDD-DCH-SE-(KXKX)I REV 01 ICN 01 
Disposal Container Handling System Description Document

1.2.4.6 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion is needed to ensure that the system is compatible with external interfacing 
MGR systems. Specifically, this criterion identifies interfaces with Carrier Cask 
Transport System equipment for receiving DCs on site.  

II. Criterion Performance Parameter Basis 

N/A 

1.2.4.7 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion is needed to ensure that the system is compatible with external interfacing 

MGR systems. Specifically, this criterion identifies interfaces with system equipment for 
transferring DCs and WPs to the Waste Package Remediation System. This criterion 
supports MGR RD 3.2.J.  

II. Criterion Performance Parameter Basis 

N/A 

1.2.4.8 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion is needed to ensure that the system is compatible with external interfacing 
MGR systems. Specifically, this criterion identifies interfaces with DCs and WPs.  

IH. Criterion Performance Parameter Basis 

N/A 

1.2.4.9 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion defines bounding characteristics of loaded DCs the system will have to 

receive from the ATS and CTS lines in supporI of the MGR mission.  

II. ('riterion Performance Parameter Basis 

'T'he ini xinmum1 SuIrface Dose Rate wais o(biainelI l-oi i'Fable 25 of "[Dose Rate ('ailcmul ittiOn 

fOr the 44-BWR I. CF Waste Package."
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1.2.4.10 Criterion Basis Statement 

I. Criterion Need Basis 

The maximum, thermal output is needed to ensure that the heat output of I I.8 kW is 

accounted for in the system.  

11. Criterion Performance Parameter Basis 

The maximum thermal output is obtained from "Monitored Geological Repository 
Project Description Document" (Section 5.2.13).  

1.2.4.11 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion is needed to ensure that the system is compatible with the material control 

and accounting subsystem and supports MGR RD 3. .C, 3.3.K, and 1() CFR 63.78.  

1I. Criterion Performance Parameter Basis 

N/A 

1.2.4.12 Criterion Basis Statement 

1. Criterion Need Basis 

This criterion is required to ensure that contaminated materials used to clean up WPs 

prior to release are properly disposed of. This criterion supports MGR RD 3.3.G which 

LLW to be collected and packaged for transport.  

II. Criterion Perfor-mance Parameter Basis 

N/A 

1.2.4.13 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion Is rCeLIuired to ensure that contaminiated gaseous materials received f0ro1m 
DCs are collected and sent to the Ventilation System allowing particulate removal.  

II. (' iterion Performance Parameter Basis 

N/A
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1.2.5.1 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion implements applicable regulatory guidance from MGR RD 3.1.C, 3. I.G, 
and 10( CFR 63.112(e)(13) for maintenance, periodic inspection, testing, and 
decontamination of system equipment. This criterion also addresses the recovery of 
remotely operated equipment located in radiation environments. This criterion was 
identified by specific guidance contained in the "MGR Compliance Program Guidance 
Package for the Disposal Container Handling System," Guidance Statements 6.3g3 and 
6.4,,3.  

II. Criterion Performance Parameter Basis 

N/A 

1.2.5.2 Criterion Basis Statement 

1. Criterion Need Basis 

The subject requirement addresses and quantifies the parent requirement for availability.  
This criterion supports MGR RD 3.2.E and 3.3.A.  

II. Criterion Performance Parameter Basis 

The availability number and the basis are described in "Bounded Minimum Inherent 
Availability Requirements for the System Description Documents" (Table 7.2-1). This 
value is from an uncontrolled source and is therefore TBV.  

1.2.6.1 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion supports MGR RD 3. L.E for the identification of applicable codes of 
federal regulations. This criterion requires that system safety criteria be considered in the 
design of the repository in accordance with "Occupational Safety and Health Standards" 
(29 CFR 19101).  

II. Criter-ion Performance Parameter Basis 

N/A 

1.2.6.2 Criterion Basis Statement 

( 'iierion Need Basis 

l'h is critel ion supports M( R RD 3. I.F for the identificalion of applicable codes ofI 
[CdelfIal r c I'Iht, ifl.S. This criterion requires thal system safety criteria be considered in dic
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construction of the repository in accordance with "Safety and Health Regulations for 
Construction" (29 CFR 1926).  

11. Criterion Performance Parameter Basis 

N/A 

1.2.6.3 Criterion Basis Statement 

I. Criterion Need Basis 

The "'Monitored Geologic Repository Project Description Document" allocates controlled 
project assumptions to systems. This criterion identifies the need to comply with the 
applicable assumptions identified in the subject document. The approved assumptions 
will provide a consistent basis for continuing the system design.  

If. Criterion Performance Parameter Basis 

N/A 

1.2.6.4 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion identifies applicable codes and standards derived fiom NUREGs and 
Regulatory Guides and supports the requirements of MGR RD 3.3.A and 3. I.G. This 
criterion requires the design of equipment to be in accordance with "'Rules for 

Construction of Overhead and Gantry Cranes (Top Running Bridge, Multiple Girder)" 
(ASME NOG-1-1995). This criterion was identified by specific guidance contained in 
the "MGR Compliance Program Guidance Package for the Disposal Container llHandling 
System," Guidance Statement 7.14gi.  

II. Criterion Performance Parameter Basis 

N/A 

1.2.6.5 Criterion Basis Statement 

I. (riterion Need Basis 

This criterion identifies applicable codes and standards derived from NIRE(;s and 
R•eglatory Guides and suplorts the requirements of MGR RD 3. I.G. This criterion 
requires the design of equipment to Ihe in accordance with "Design Requirements If 

ight Water Reactor Fuel Handling Systems" (ANSI/ANS-57.1-19921. 'T'his criterion 
was Idenlified by specific guidance contained in the -'M(;R (Compliance Piogr.am 
(tilidance Package for the Disposal ( ontainer Iandl K ing System,'" (ulidiMce iate|lliclll 
7.3-I.
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Ii. Criterion Performance Parameter Basis 

N/A 

1.2.6.6 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion identifies applicable codes and standards derived from NUREGs and 

Regulatory Guides and supports the requirements of MGR RD 3.I.G. This criterion 

requires the design of equipment to be in accordance with "Design Criteria for anl 

Independent Spent Fuel Storage Installation (Dry Type)" (ANSI/ANS-57.9-1992). This 

criterion was identified by specific guidance contained in the "MGR Compliance 

Program Guidance Package for the Disposal Container Handling System," Guidance 
Statement 7.4g 1.  

II. Criterion Performance Parameter Basis 

N/A 

1.2.6.7 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion identifies applicable codes and standards derived from NUREGs and 

Regulatory Guides and supports the requirements of MGR RD 3.1.G. This criterion 

requires the design of equipment to be in accordance with "Specifications for Top 
Running Bridge and Gantry Type Multiple Girder Electric Overhead Traveling Cranes" 

(CMAA-70-94). This criterion was identified by specific guidance contained in the 

"-MGR Compliance Program Guidance Package for the Disposal Container Handling 
System," Guidance Statement 7.lgl.  

il. Criterion Performance Parameter Basis 

N/A 

1.2.6.8 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion identifies applicable codes and standards derived from NtJREGs and 

Regulatory Guides and supports the requirements of MGR RD 3. 1.G. This criterion 

requires the design of equipment to be in accordance with "Specification fbr Top 

Run ninig and Un iider Running Single (Girdel Electric Ove,-head Travel in ('ranes Utiiizin 2 

UInder Rutinning Trolley Hoist" (CMAA-74-1994)4). This criterliion was id(entified hy 

specific guildance contained in the "M( R (Compliance lrograin (uidance Iackage for t1ie 

l)isposal (Container Handling SysenI,''" Guidance Stalcienii 7.2g I.
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[I. Criterion Performance Parameter Basis 

N/A 

1.2.6.9 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion identifies applicable codes and standards derived from NUREGs and 

Regulatory Guides and supports the requirements of MGR RD 3.I.G. This criterion 

requires the design of equipment to be in accordance with "Design Objectives for Highly 

Radioactive Solid Material Handling and Storage Facilities in a Reprocessing Plant" 

(ANSI N305-1975). This criterion was identified by specific guidance contained in the 

"MGR Compliance Program Guidance Package for the Disposal Container Handling 

System," Guidance Statement 7.7g 1.  

IL. Criterion Performance Parameter Basis 

N/A 

1.2.6.10 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion identifies applicable codes and standards derived from NUREGs and 

Regulatory Guides and supports the requirements of MGR RD 3.I.G. This criterion 

requires the design of equipment to be in accordance with "'American National Standard 

for Radioactive Materials - Special Lifting Devices for Shipping Containers Weighing 

10,0()0 Pounds (4,5()0 Kg) or More" (ANSI N14.6-1993). This criterion was identified 

by specific guidance contained in the "MGR Compliance Program Guidance Package for 

the Disposal Container Handling System," Guidance Statement 7.6gi.  

II. Criterion Performance Parameter Basis 

N/A 

1.2.6.11 Criterion Basis Statement 

I. (Criterion Need Basis 

This criterion ensures that the design complies with "IEEE Guide for the Installation of 

Electrical Equipment to Minimize Electrical Noise Inputs to Controllers from External 

Source.s'" (IEEE Std 51N-1982). which supports M(iR RD 3.3.A.  

II. (Citerion Performance Parameter Basis

N/A
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1.2.6.12 Criterion Basis Statement 

1. Criterion Need Basis 

Design, selection, arrangement, configuration, and integration of SSCs involve many 
elements including monitoring, operating, maintaining, and observing the facilities and 
systems. To accomplish an effective and safe work environment, the human-systein 
interface must incorporate human factors engineering (HFE) criteria. Use of the 
Department of Defense Design Criteria Standard "Department of Defense Design Criteria 
Standard, Human Engineering" (MIL-STD-1472E), in conjunction with the other HFE 
standards and guidelines cited in this system description document, will provide a 
human-system interface that maximizes performance and minimizes risk to personnel.  

In support of MGR RD 3.3.A, this criterion ensures that the system will be designed to be 
safely and effectively used by all expected users. The U.S. Department of Energy (DOE) 
Good Practices Guide "Human Factors Engineering" (GPG-FM-()27, paragraph 2.3.1) 
endorses the use of MIL-STD-1472E (GPG-FM-027 references the earlier version of 
MIL-STD- 1472).  

II. Criterion Performance Parameter Basis 

N/A 

1.2.6.13 Criterion Basis Statement 

1. Criterion Need Basis 

Maintainability of system equipment involves many factors, including the human
machine interface. This interface must address the design for maintainability througih the 
incorporation of HFE criteria. In support of MGR RD 3.3.A, this criterion ensures that 
the system will be designed to be safely and effectively maintained through compliance 
with applicable industry standards. The DOE Good Practices Guide "Human Factors 
Engineering" (GPG-FM-027, paragraph 2.3. 1) endorses the use of "Human Factors 
Design Guidelines for Maintainability of Department of Energy Nuclear Facilities" 
(UCRL-15673) for addressing HFE maintainability design criteria.  

II. Criterion Performance Parameter Basis 

N/A 

1.2.6.14 Criterion Basis Statement 

1. Criterion Need Basis 

Design, selection, arrangement, configuration, and integration of control rooms, operatifILI 
galleries, and related SSCs (e.g., controls,, displays, labels, workspaces, humnan-computer 
interfaces) involve mnany factors, including the human-machine interface. Throtugh 
compliance with "Human-Systein Interface Design Review Guideline" (NUREG 070(o).
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in conj.unction with other HFE standards and guidelines, this criterion ensures that control 
rooms, operating galleries, and related SSCs will be designed in a safe and effective 
inanner.  

This criterion supports MGR RD 3.3.A. The DOE Good Practices Guide "Huiman 
Factors Engineering" (GPG-FM-027, paragraph 2.3.1 ) supports the use of NUREG (1700.  
NUREG 0700, Sections 6.1 through 6.9. provide specific HFE design guidelines for 
control room elements.  

II. Criterion Performance Parameter Basis 

N/A 

1.2.6.15 Criterion Basis Statement 

1. Criterion Need Basis 

Information being com-ununicated by safety signs and tags must be quickly and easily 
read and uniformly understood. The ANSI Z535 series (i.e., "Safety Color Code" (ANSI 
Z535.1-1998). "Environmental and Facility Safety Signs" (ANSI Z535.2-1998), "Criteria 
for Safety Symbols" (ANSI Z535.3-1998), "Product Safety Signs and Labels" (ANSI 
Z535.4-1998). and "Accident Prevention Tags (for Temporary Hazards)" (ANSI Z535.5
199,')) are recognized standards in the nuclear industry for the design and use of safety 
signs and tags. In support of MGR RD 3.3.A. this criterion ensures that, when used in 
conjunction with other HFE standards and guidelines, the design of safety signs and tags 
will help provide a safer working environment.  

I]. Criterion Performance Parameter Basis 

t.2.6.16 Criterion Basis Statement 

1. Criterion Need Basis 

In support of MGR RD 3.3.A. the "'Americans With Disabilities Act (ADA) Accessibility 
Guidelines for Buildings and Facilities" (36 CFR 1191, Appendix A) provides specific 
HFE design guidelines for providing personnel with physical disabilities access to and 
use of system resources. In addition, "Accessible and Usable Buildings and Facilities" 
(CABO/ANSI Al17.1-1992) also establishes configurations and design criteria for 
allowing! accessibility to and usability of system components by persons with physical 
disabilities. When used in conjunction with other 1IFE standards and guidelines, these 
codes and standards will ensure a safe and efficient design.

"ml I - ,
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II. Criterion Performance Parameter Basis 

N/A 

1.2.6.17 Criterion Basis Statement 

1. Criterion Need Basis 

Design, selection. and integration of computer display terminals and workstations.  
equipment, and workspaces involve many factors including the human-computer 
interface. "American National Standard for Human Factors Engineering of Visual 
Display Terminal Workstations" (ANSI/HFS 100-1988), "Ergonomic Requirements for 
Office Work with Visual Display Terminals (VDTs) - Part 3: Visual Display 
Requirements" (ISO 9241-3), and "Ergonomic Requirements for Office Work with 
Visual Display Terminals (VDTs) - Part 8: Requirements for Displayed Colours" (ISO 
9241-8) support MGR RD 3.3.A by ensuring that HFE criteria will be incorporated into 
the selection and design of computer equipment and workspaces through compliance 
with applicable industry standards. The DOE Good Practices Guide "Human Factors 
Engineering" (GPG-FM-027, paragraph 2.3.1) endorses use of the ISO 9241 standard.  
When used in conjunction with other HFE standards and guidelines, these codes and 
standards will ensure a safe and efficient design.  

I1. Criterion Performance Parameter Basis 

N/A 

1.2.6.18 Criterion Basis Statement 

1. Criterion Need Basis 

Design, selection, and integration of software supporting the user interface in computer 
systemrrs must consider the characteristics of the user population. In support of MGR RD 
3.3.A, the application of "Guidelines for Designing User Interface Software" (ESD-TR
86-278), "Ergonomic Requirements for Office Work with Visual Display Terminals 
(VDTs) - Part 10: Dialogue Principles" (ISO 9241-10), "Ergonomic Requirements for 
Office Work with Visual Display Terminals (VDTs) - Part 14: Menu Dialogues" (ISO 
9241-14), and "Ergonomic Requirements for Office Work with Visual Display Terminals 
(VDTs) - Part 15: Comrunand Dialogues" (ISO 9241-15), ensures that HFE criteria will be 
incorporated into the selection, design, and integration of user interface software.  

The DOE Good Practices Guide "Human Factors Engineering" (GPG-FM-027, 
paragraphs 2.3. I) endorses the use of the ISO 9241 standard. When used in conjunction 
with other HFE standards and guidelines, these codes and standards will ensure a sate 
and efficient design implementation.  

II. ('riterion P'erformance Parameter Basis

N/A
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1.2.6.19 Criterion Basis Statement 

1. Criterion Need Basis 

This criterion responds to MGR RD 3.3.A which recomnends compliance with industry 

codes and standards. The "National Electrical Code" (NFPA 70) contains provisions 

considered necessary for safeguarding of personnel and SSCs from hazards arising from 

the use of electricity.  

11. Criterion Performance Parameter Basis 

N/A 

i.2.6.20) Criterion Basis Statement 

1. Criterion Need Basis 

This criterion responds to MGR RD 3.3.A which recon-unends compliance with industry 

codes and standards. "Standard for the Protection of Electronic Comnputer/Data 

Processing Equipment" (NFPA 75) provides minimum requirements for the protection of 

electronic computer/data processing equipment from damage by fire or its associated 

effects: i.e.. smoke. corrosion, heat, water.  

IH. Criterion Performnance Parameter Basis 

N/A 

1.2.6.21 Criterion Basis Statement 

1. Criterion Need Basis 

This criterion responds to MGR RD 3.3.A which recomunends compliance with industry 

codes and standards. The "'IEEE Recomunended Practice for Powering and Grounding 

Sensitive Electronic Equipment" (IEEE Std. 1100-1992) provides a consensus of 

recoimrnended practices in an area where conflicting information and confusion.  
stemming primarily from differen view points of the same problem, have dominated.  

IEEE Std. 1100-1992 addresses electronic equipment performance issues while 

maintaining a safe installation.  

I1. Criterion Performance Parameter Basis

N/A
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1.2.6.22 Criterion Basis Statement 

1. Criterion Need Basis 

This criterion responds to MGR RD 3.3.A which recomunends compliance with industry 

codes and standards. The "IEEE Standard for Information Technology - Open Systems 
Interconnection (OSI) Abstract Data Manipulation - Application Program Interface (API) 

[Language Independent]" (IEEE Std. 1224-1993) provides a language-independent 
specification of an interface and environment to support application portability at the 
source code level.  

II. Criterion Performance Parameter Basis 

N/A 

1.2.6.23 Criterion Basis Statement 

I. Criterion Need Basis 

This criterion responds to MGR RD 3.3.A which recommends compliance with industry 
codes and standards. The "Application of Safety Instrumented Systems foi the Proces.s 

Industries" (ANSI/ISA-S84.01-1996) provides design requirements for safety 
instrumented systems for process industries.  

I1. Criterion Performance Parameter Basis

N/A
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APPENDIX B ARCHITECTURE AND CLASSIFICATION 

The system architecture and QA classification are identified in Table 3. The QA classifications 
are established in Table I of "Classification of the Disposal Container Handling System." 
Definitions of the QA classifications may be found in QAP-2-3, "'Classification of Permanent 
Itemns." 

Table 3. System Architecture and QA Classification

Disposal Container Handling System QL-1 QL-2 QL-3 CQ 
(DCH) 

Control and Tracking System X 
DC Handling System 

DC Cell Bridge Crane X 
DC Staging Fixtures X 
Lifting Fixtures x 

DC Weld/Inspection Systems 
DC Inerting System X 
DC Lid Weld System X 
DC Weld Inspection System X 
DC Weld Station Jib Crane X 
DC Weld Station Turntable X 

Empty DC Preparation System x 
WP Emplacement Preparation System 

WP Decontamination System X 
WP Horizontal Lifting System X 
WP Horizontal Transfer Cart X 
WP Tilting Fixture X

Palx il of,(4)1
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APPENDIX C ACRONYMS, SYMBOLS, AND UNITS 

C.A ACRONYMS 

This section provides a listing of acronyms used in this document.  

ALARA as low as reasonably achievable 
ASHRAE American Society of Heating, Refrigerating, and Air Conditioning Engineers 
ATS Assembly Transfer System 
CCTS Carrier/Cask Transport System 
CQ conventional quality 
CSNF Commercial spent nuclear fuel 
CTS Canister Transfer System 
DC disposal container 
DOE U S Department of Energy 
DPC Dual Purpose Canister 
F Function 
HFE human factors engineering 
HVAC heating, ventilation, and air conditioning 
MGR Monitored Geologic Repository 
MGR RD Monitored Geologic Repository Requirements Document 
MTU Metric Tones of Uranium 
N/A not applicable 
NDE non-destructive examination 
NRC U.S. Nuclear Regulatory Con-unission 
QA quality assurance 
QL quality level 
S DD System Description Document 
SSCs structures, systems, and components 
TBD to be determined 
TBV to be verified 
WERS Waste Emplacement/Retrieval System 
WHB Waste Handling Building 
WP waste package 
WPRS Waste Package Remnediation System 

C.2 SYMBOLS AND UNITS 

This section provides a listing of symbols and units used in this document.  

1/f Percent cm centimeters 
c1m2 square centimeters CO carbon monoxide 
C0() carbon dioxide dpl( disintegration per minute 

OF Fahrenheit H2 hydrogen 
H,() water klf Effective neutr on muhItip lie faictor 
kW kilowatt () oxygen 
hr hour rad Unit of absorbed radiation dose
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APPENDIX 1) FUTURE REVISION RECOMMENDATIONS AND ISSUES 

This appendix identifies issues and actions that require further evaluation. The disposition of 
these issues and actions could alter the functions and design criteria that are allocated to this 
system in future revisions to this document. However, the issues and actions identified in this 
appendix do not require TBDs or TBVs beyond those already identified.  

D. I Criterion 1.2.1.5 requires that this system backfill the disposal containers with inert gas 
until the combined concentration of 02, H2, H20, CO 2, and CO is less than or equal to 0.25 
volume percent. The following issues regarding this criterion need to be addressed in a future 
revision of this SDD: 

I) Specify the maxinmum pressure that the disposal container can be pressurized to and provide 
justification by analysis (TBV-0094) that the percent by volume of the "undesired" gases is 
appropriate for the specified maximum pressure.  

2) The specified maximum pressure should consider expansion of the gas volume inside the 
disposal container and the subsequent increase in the internal pressure of the disposal container.  

3) Criterion 1.2.1.5 should be broken into several criteria that are better defined.
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